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Echeverria Silver Lake Industrial PUD 

NOTICE OF DESIGN GUIDELINES FOR 
ECHEVERRIA SILVER LAKE INDUSTRIAL PLANNED UNIT DEVELOPMENT 

Notice is hereby given that the Planned Unit Development Guidelines for the Echeverria Silver Lake 

Industrial Planned Unit Development have been established, effective March 28, 2012. A copy of the 

guidelines are attached hereto and incorporated herein. 

DATEDthis ..3.Q_ dayof fflci,'fc.h 2012. 

ITED PARTNERSHIP, a Nevada limited partnership 

) 55 

County of Washoe ) 

On this 30 day of l'l\<h·e,~ 2012, personally appeared before me, a Notary Public, personally known 
to me (or proved) to be the peoon whose name is subscribed to the above instrument who 
acknowledged to me that he executed this instrument. 

In witness whereof, I have hereunto set my hand and affixed my official stamp at my office in the Count 
of Washoe the day and year in this certificate first above written. 

~A~ 
Signature of Notary Public 

(Seal) 
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I.  INTRODUCTION 

 
  a.   Objective  

The objective of the Echeverria Silver Lake Industrial (ESLI) PUD is to establish design standards for 
the development of an  integrated business/industrial park on the property  that will address the 
following: 
 

 Compatibility  with similar uses found in the adjacent IDI Stead Business Center PUD to the 
south; 

 Compatibility with residentially zoned property adjacent to and on the other side of Red 
Rock Road to the west; 

 Sensitivity to and connectivity with adjacent open space features including Silver Lake and 
its associated floodplain and wetlands to the north and east and spring fed stock pond to 
the west;  

 Utilization of sensitive grading, Low Impact Development (LID), cut and fill practices, and 
drainage way modifications required for development of the site. 

 
  b.  Project Location 

The 285.6± acre property is located east of Red Rock Road approximately 1,450 feet north of the 
intersection of Red Rock Road and Moya Boulevard. Unincorporated properties adjacent  to  the 
west  and  across  Red  Rock  Road  contain  single  family  residences.      A  portion  of  Silver  Lake  is 
located on the northern portion of the Planned Unit Development, with the remainder of the lake 
located  on  adjoining  properties  to  the  north  and  east.    Adjacent  properties  to  the  south  are 
developed with industrial uses (refer to Vicinity Map on page 2). 
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c.  Site Conditions 
The 285.6±  acre  site  is undeveloped.    The  site  is  relatively  flat  and  slopes  gently  to  the north, 
averaging between 1 percent and 2 percent toward Silver Lake.  The northerly portion of the site is 
in Flood Zone AE.  Industrial developed portions of the site will require fills to remove the property 
from  the  Flood  Zone  and  cuts  to  create  an  area  for  flood  volume  replacement.    Grading 
modifications and an extension of the existing major drainage way channel to convey on and off‐
site  flows  through  the  industrial site  to Silver Lake will also be necessary.   Standards  to address 
flood plain and major drainageway grading are contained in this PUD.    

 
  d.  Project Development Concept 

The Echeverria Silver Lake Industrial (ESLI) Planned Unit Development (PUD) concept is to develop 
a cohesive business/industrial park and open space on the property (Please refer to the Land Use 
Plan on page 4).   The majority of the property (218.6± acres) will remain as open space and may 
include trails and trail heads, as well as other recreational amenities to be planned and developed 
by  the Washoe  County  Parks  and Open  Space  Program,  in  conjunction with  the Nevada  Land 
Conservancy.   
 
The  Industrial  portion  (67±  acres)  of  the  PUD will  not  exceed  1,250,000  gross  square  feet  of 
building area.   Primary and  secondary access  for  the  industrial  is planned  from Red Rock Road.  
The industrial park may include a mix of building sizes, but could accommodate one large building, 
as market trends may dictate.  Actual building size, configuration and location will be determined 
at  the  time  of  building  permit  to meet  the  needs  of  future  users.    Development must  be  in 
accordance with the design standards outlined in this PUD.   
 

  e.  Development Schedule 
Build  out  of  the  project  will  be  dependent  on  market  conditions  and  is  estimated  to  be 
approximately 7‐10 years.   It is anticipated that the initial construction will include mass grading, 
drainage channel improvements, access improvements and extension of utilities although phasing 
of these  improvements  is also possible. Development of the  individual building sites will depend 
on the requirements of future users.   
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   f.  Administration 
The ESLI PUD shall be administered by the Zoning Administrator or his/her designee as defined in 
the  City  of  Reno  Annexation  and  Land  Development  Code.    The  administrator  shall  have  the 
authority to reasonably interpret and apply this PUD handbook. 
 
There shall be a master developer in place from the first phase of development of the PUD.  This 
master  developer  shall  continue  throughout  the  development  of  the  PUD  until  and  unless  a 
master  property  owners  association  or  other  entity  is  created  to  serve  the  role  of  master 
developer.  The role of the master developer, for the purposes of this PUD, shall be: 
 
 To prescribe and administer methods and procedures to ensure and control the quality of 

development that occurs within the ESLI PUD; 
 Maintain  all  common  area  improvements,  storm  drain  and/or  constructed  drainage 

channels, detention and/or other flood control facilities; 
 Establish an Architectural Review Committee to maintain consistent project architecture.  

 
Only the master developer or  its authorized designee or assignee may  initiate an amendment to 
the PUD handbook.   At such time as the Open Space area  is dedicated to a public entity or non‐
profit land conservancy, the master developer shall transfer the master developer responsibilities 
for the open space areas to that entity.  The 218.6± acres of designated open space shall be deed 
restricted in accordance with RMC 18.12.101(f), as amended.      

 
  g.  Review Process 

Prior to the submittal of a development application to the City, the development shall be reviewed 
by the master developer at their sole discretion.  Each development application submitted to the 
City  shall  include  written  documentation  of  approval  from  the  master  developer.    The 
construction  of  individual  projects,  including  accessory  structures  shall  follow  the  City  of  Reno 
building  permit  process.   Written  approval  by  the master  developer  does  not  constitute  City 
approval of a development application.   

 
Unless  otherwise  specified  in  this  PUD,  individual  projects  conforming  to  the  standards  and 
requirements contained herein, shall not require subsequent Special Use Permit approval such as: 
non‐residential uses adjacent to residentially zoned property, hours of operation, grading resulting 
in cuts over 20 feet or fills over 10 feet, modifications to major drainage ways or any other criteria 
outlined in RMC Title 18.   Projects, however, will require approval of grading and building permits 
or variances by the City of Reno.   
      
Appeals: 
 
The  applicant  or  developer  may  appeal  any  decision,  comment,  or  recommendation  of  the 
Administrator in accordance with RMC Section 18.06.208, as amended.     

 

  h.  Conflicts 
In  the event of a  conflict between  these design  standards and City Code,  these  standards  shall 
govern development of the ESLI PUD.  When a specific standard is not addressed by the PUD, then 
the applicable section of Reno Municipal Code Title 18, as amended, at  the  time of review shall 
prevail. 
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i.  Modifications 
The  Administrator  shall  have  the  ability  to  grant  minor  deviations  as  outlined  in  RMC 
18.06.411(a)(1),  as  amended.   Minor  deviations  shall  be  subject  to written  approval  from  the 
master developer.  Deviations of 10% or more shall conform to the City of Reno Variance process 
as outlined in RMC 18.06.408, as amended.  

 

II.  INFRASTRUCTURE 

 
  a.  Access 

Primary access to the Industrial Park will be from Red Rock Road near the southern boundary of 
the  property.    A  secondary  access  point  is  planned  from  Red  Rock  Road  near  the  northern 
boundary of the site.  It is also possible that a secondary access point to Moya Boulevard may be 
available near  the easterly boundary of  the property.   Primary and  secondary access will be  in 
accordance with City of Reno public works and fire department requirements.   

 
  b.  Sanitary Sewer Service 

Sanitary  sewer  service  to  the  site will  be  provided  by  the  City  of  Reno with  treatment  at  the 
Reno/Stead Water  Reclamation  facility.    Sewer  is  in  close  proximity  to  the  site,  however,  line 
extensions and improvements will be required to accommodate the project.   

 
  c.  Water Service 

The  site  is currently within  the water  service area of  the Washoe County Department of Water 
Resources (WCDWR). However, Truckee Meadows Water Authority (TMWA) facilities which could 
serve  the  property  are  located  in  close  proximity  to  the  property.   Water  service will  require 
coordination with WCDWR and TMWA. 

 
  d.  Other Utilities 

Electric and gas service will be provided by NV Energy.  Telephone and cable television service will 
be provided by AT&T and Charter.  Services are located in close proximity to the property.   

 
  e.  Traffic 

As  the project develops,  it  shall  conform  to  the  conditions and  recommendations of  the Traffic 
Impact Analysis contained  in Appendix 3 of this PUD.   The development  is projected to generate 
approximately 6,200 Average Daily Trips  (ADT) with 563 AM and 588 PM Peak Hour Trips  (PHT).  
With each building permit, a trip generation letter is required to identify the total traffic generated 
by the development based on use.  The total development may not exceed 6,200 ADT without an 
amendment  to  this PUD handbook.   Any  increase  in  the Peak Hour Trips must  include a revised 
traffic analysis to demonstrate compliance with the RTC Level of Service (LOS) standards.  
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III.  DESIGN STANDARDS 

 
  a.  Industrial Site Planning Standards 
   

1.  Permitted Uses 
Only the following uses are permitted in the Echeverria Silver Lake Industrial PUD: 

 Call Center 

 Custom & Craft Work 

 Financial Institution 

 Freestanding Automated Teller Machine 

 Household Goods, Light Service, Repair & Assembly 

 Laboratory 

 Office (Professional and Medical) 

 Recording Studio 

 Restaurant with Alcohol Service 

 Restaurant without Alcohol Service 

 Sale of Low Volume Bulky Goods 

 TV Broadcasting & Other Communication Service 

 Commercial Amusement/Recreation (Indoor) 

 Fitness Center 

 Gun Range (Indoor) 

 Church/House of Worship 

 Communication Facility, Equipment Only 

 Government Facility 

 Post Office 

 Public Transit or School Bus Shelter 

 School, Vocational/Trade 

 Utility Box/Well House, Back‐up Generator, Pumping or Booster Station 

 Utilities, Major (Special Use Permit required) 

 Bus or other Transportation Terminal 

 Food Processing/Wholesale Bakery 

 Indoor Manufacturing, Processing, Assembly or Fabrication 

 Maintenance, Repair or Renovation Business (Indoor) 

 Mini‐warehouse 

 Outdoor Storage, accessory to a permitted use only (Screened per Section III (c).) 

 Printing & Publishing 

 Rental  Store, w/Outdoor  storage;  Truck  Rental  (Outdoor  storage  Screened  per 
Section III (c)) 

 Salvage or Reclamation of Products (Indoors) 

 Showroom 

 Taxidermist 

 Temporary Construction Structures 

 Truck Terminal 

 Warehouse/Distribution Center 

 Welding Repair (indoor only) 
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 Wholesale of construction materials 

 Wholesale of products manufactured or assemble on site 

 
Uses  listed above are as defined  in RMC 18.24, as amended, at  the  time a development permit 
(grading, site improvement, and/or building permit) is submitted for City review.  Additional uses 
beyond  those  listed  above  may  be  allowed  by  the  administrator  in  accordance  with  RMC 
18.08.201(4), as amended.   Accessory uses shall be permitted for uses allowed above as defined 
by RMC Table 18.08‐5, as amended. 

 
2.  Minimum Lot Size 
Minimum lot size shall be ½ acre (lot size may be reduced in accordance with RMC 18.12.101(b), 
as amended).   

   
3.  Minimum Lot Width 
Minimum  lot  width  shall  be  50  feet  (lot  width  may  be  reduced  in  accordance  with  RMC 
18.12.101(b), as amended). 

   
4.  Building Setbacks 
Building setbacks shall be as follows: 

 Front: 15 feet 

 Front if adjacent to OS portions of this PUD or Red Rock Road: 20 feet 

 Side:   10 feet 

 Side if adjacent to OS portions of this PUD: 15 feet 

 Rear:   10 feet 

 Rear if adjacent to OS portions of this PUD: 15 feet 

            
5.  Site Coverage   
Each  site building permit  shall  identify  required  yards,  landscape  area  and parking  as  specified 
herein.  The maximum building square footage for the 67± acre industrial site is 1,250,000 square 
feet.    A  cumulative  total  of  the  existing,  proposed,  and  remaining  square  footage  must  be 
provided to the administrator with each new building permit application. 

 
6.  Building Height  
Buildings shall be limited to 40 feet in height, as defined in RMC 18.24.108, as amended.   

 
7.  Architecture 
Architectural  styles may  vary  from  parcel  to  parcel  within  the  industrial  portion  of  the  PUD.  
However, architecture must be consistent within each  individual parcel.   Examples of conceptual 
architectural  treatments  are  provided  on  pages  10  through  17.    The  following  industrial 
architectural standards shall apply: 
 

a. Building articulation and architectural interest shall be provided on the perimeter building 
elevations facing west toward Red Rock Road as follows: 

 

 Horizontal articulation1:   No plane of a building wall shall extend for a horizontal 
distance greater than three times the height of the wall without providing an off‐
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set of 15 percent of the wall’s height, and that new wall plane shall extend for a 
distance equal to at least 25 percent of the maximum length of the first plane.    

 

 Vertical articulation1:   No wall shall extend for a horizontal distance greater than 
three  times  the height of  the wall without changing height by a minimum of 15 
percent of the wall’s height.    

 
 Parapet  walls,  or  other  methods,  must  be  provided  to  screen  roof  mounted 

mechanical equipment in accordance with RMC 18.12.1208(c), as amended. 
 

 Truck docks, loading areas, storage areas, platforms, and other such areas shall be 
located on  the  side(s) or  rear(s) of buildings where possible.    If  these areas are 
facing  public  roadways,  they  must  be  screened  consistent  with  RMC 
18.12.1208(1)(c) and 18.12.1208 (2), as amended.  This may include a combination 
of awnings and architectural treatments above the truck docks and/or additional 
landscape screening.  Refer to Sections III(a)(8) and III(a)(9) of this PUD for specific 
landscape  standards.    The  Administrator  may  approve  alternative  methods 
proposed by the applicant at the time of building permit where grade or distance 
separation can be shown to not have a visual impact to adjacent roadways.     

 

b. Building articulation and exterior interest shall be provided on all sides of structures facing 
Open Space as follows: 

 

 Horizontal Articulation1:   No plane of a building wall shall extend for a horizontal 
distance greater than three times the height of the wall without incorporating an 
architectural feature that provides visual interest.  This may include a combination 
of  articulated  wall  plane(s)  (minimum  2‐feet),  faux  windows,  accent  painting, 
awnings, medallions, scoring, and/or other architectural features, to the approval 
of the Zoning Administrator.    

 

 Vertical articulation1:   No wall shall extend for a horizontal distance greater than 
three  times  the height of  the wall without changing height by a minimum of 3‐
feet.    

 

 Parapet  walls,  or  other  methods,  must  be  provided  to  screen  roof  mounted 
mechanical equipment. 

 

 Truck docks loading areas, storage areas, platforms, and other such areas shall be 
located on  the  side(s) or  rear(s) of buildings where possible.    If  these areas are 
facing open  space  they must be  screened  consistent with RMC 18.12.1208(1)(c) 
and  18.12.1208  (2),  as  amended.        Architectural  treatments  may  include  a 
combination  of  awnings,  accent  painting  and/or  other  architectural  treatments 
above  the  truck  docks.    Refer  to  Sections  III(a)(8)  and  III(a)(9)  of  this  PUD  for 
specific landscape standards. The Administrator may approve alternative methods 
proposed by the applicant at the time of building permit where grade or distance 
separation can be shown to not have a visual impact to adjacent roadways.     

 



Echeverria Silver Lake Industrial PUD 

 

10  
 

NOTES: 
1 – The horizontal and vertical articulation  requirements described above may be averaged 
over each individual wall plane to avoid a monotonous pattern to the approval of the Zoning 
Administrator. 
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Example Side Perspective (Adjacent to Open Space) 
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Example Side Perspective (Interior} 
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Example Rear Elevation (Adjacent to Open Space) 
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Example Rear Perspective (Adjacent to Open Space) 
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c. All  wall  elevations  located  on  the  interior  of  the  site  facing  south  or  facing  internal 

buildings (i.e. not facing west toward Red Rock Road or north and east toward the Open 
Space) shall provide consistent color and materials as  the perimeter wall elevations and 
the  required wrapped  architectural  treatment  from  the  exterior  elevation  to  a  logical 
terminus  point  on  the  interior  elevation,  but  are  not  required  to  meet  the  exterior 
building articulation standards above. 

 
d. All buildings must comply with the following architectural standards: 

 
 Exterior  and  accent materials  include  glass,  stone,  pre‐cast  concrete,  concrete 

block, stucco, EIFS, brick and composition panels.   The use of exterior wood, vinyl 
or metal siding is not allowed.   

 

 The main  surface  color  of  the  buildings  shall  be  neutral  earth  tones  consistent 
with the surrounding area.  Accent colors, consistent with main the building color 
palette are encouraged.   All flashing, sheet metal, vent stacks and pipes shall be 
painted to match the main surface or accent colors of the buildings.  

 

 Roofs may be  flat, sloping or pitched.   Pitched  roof materials shall be  limited  to 
standing seam or flat seam configuration metal.   Colors shall be approved by the 
ARC, which are consistent with  the main building.   All roof mounted mechanical 
equipment and appurtenances shall be screened from view of public streets and 
the OS portions of the project.  The equipment and/or screening shall be colored 
to match  the building.   Methods of  screening and colors  shall be provided with 
each building permit  application,  including  site  lines  and  roof  cross  sections,  as 
deemed appropriate by the administrator. 

 

 Articulation  elements  on  the  exterior  building  elevations  shall  not  end  at  the 
corner of  the building. These elements must wrap  around each building  corner 
and be extended to a logical terminus on the interior elevation, to the satisfaction 
of  the  zoning  administrator.    (See pages 14  and 16  for wrap  around  treatment 
examples.) 

 

 Four  (4)  sided color elevations  shall be provided with each new building permit 
application. 

 
8.  Landscaping 

 

 Formal Landscaping: 

 
Required Landscape Area:  The entire required front yard setback area shall be landscaped.  A 
minimum of one tree for every 300 square feet of required front yard landscaped area and six 
shrubs  per  tree  shall  be  provided  for  required  landscape  areas,  except  as  specified  below.  
Tree grouping and berming are encouraged, especially on the perimeter of the site adjacent to 
open space.   
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Building Entrances:   
A minimum  10  foot wide  landscaped  area  shall  be  provided  adjacent  to  the  front  of  each 
building to separate the front of the buildings (i.e. building entrances) from access roads and 
parking.    The  landscaped  area may  include  a  combination  of  planting  areas,  sidewalk  and 
decorative paving. 
 
Employee/Visitor  Parking  Areas:    A minimum  of  one  tree  for  every  ten  parking  spaces  is 
required.   Trees may be placed  in parking  lot  edge  locations  including  adjacent  to building 
entrances  or  in  islands.    Trees  within  edge  locations  or  islands  shall  be  located  within  a 
maximum of 75 feet of each parking space.  Islands and parking lot edges shall be a minimum 
of 10 feet in width.  Islands must be a minimum of 126 square feet in area.  Areas designated 
for truck trailer parking and loading are exempt from interior landscape island requirements; 
however, the 10 foot landscaped edge shall be required. 
 
Minimum Plant Material Standards:   A mix of evergreen and deciduous plant materials shall 
be provided.   70% of  the  required  trees  shall be  large  trees with a minimum caliper of 2 ½ 
inches (deciduous) or have a minimum height of 10 feet (evergreen) while 30% may be smaller 
trees with a minimum caliper of 1 inch (deciduous) or a minimum height of 6 feet (evergreen).  
At  a minimum,  shrubs must  include  a  50/50 mix  of  50%  1  gallon  and  50%  5  gallon  sizes.  
Decorative paving,  rock or other  inert materials, up  to 25% of  the  required  landscape area 
may be provided.   

 

 Informal/Native Landscaping: 
 

Perimeter Buffer Requirements:     The required setback areas for development  located along 
the western, northern and eastern  Industrial boundary, adjacent to OS portions of the PUD, 
shall be planted with native  vegetation.    Perimeter buffer  areas  are  intended  to provide  a 
transition  from  the  developed  portions  of  the  site  to  the  natural  open  spaces  beyond  the 
property. Trees shall be planted in the buffer areas with one tree required per 50 linear feet.  
Trees  shall be evergreen, a minimum of 6‐feet  in height.   Tree groupings  installed  in  raised 
berms  are  encouraged.   When  grouped,  trees  shall be placed  at  the  ends of buildings  and 
where views into loading and truck dock areas can be screened more effectively.  The setback 
and  all  areas  disturbed  by  project  grading  shall  be  seeded  with  a  native  seed  blend  and 
planted  with  native  shrubs  at  a  density  of  1  shrub  per  75  square  feet  of  required 
buffer/disturbed  area.    The  intent  is  to  achieve  a  natural  vs.  formal  landscape  appearance 
similar in concept to that shown in the exhibit below, Native Vegetation Buffering Concept.  
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9.  Service Areas 
Outdoor Storage:  Outdoor storage shall be located to the side or rear of the primary building and 
shall be screened with solid view screening  fencing – 15‐feet of perimeter  landscape, consistent 
with the perimeter buffer requirements, must be installed along the outside edge of all screening 
fences.   Only materials actively used  in  the business may be  stored.   Stacked material  shall not 
exceed the height of the screening wall or fence.  Outdoor storage areas shall not exceed 20% of 
any parcel.   
 
Loading Areas:  Loading areas and loading docks shall be located to the side or rear of the primary 
building.   Where  adjacent  to  the  OS  portions  of  the  PUD,  setbacks  shall  be  landscaped  per 
perimeter buffer requirements, however, the number of trees required shall be increased to one 
tree per 30  linear feet.   Trees shall be grouped to offer the greatest screening potential.   Where 
loading areas are not directly adjacent and views into the loading areas are partially screened by a 
building,  the open view  line  shall be  screened by  tree groupings  (the number of  trees  required 
shall remain consistent with required number of trees for the Perimeter Buffer Requirements).  
 
Mechanical Equipment:   Mechanical equipment  located on  rooftops, at ground  level and at any 
other position upon the structure shall be screened from view of Red Rock Road, Moya Boulevard 
and  the  OS  portions  of  the  PUD  with  solid  view  screening  materials.    Screening  shall  be 
architecturally compatible with the structure, including colors.   
 



Echeverria Silver Lake Industrial PUD 

 

22  
 

Trash  Receptacles:    Trash  receptacles  shall  be  enclosed  on  three  sides  with  CMU  or  similar 
material with a  solid  view  screen gate  to provide opaque  screening.   Trash enclosures  shall be 
consistent in materials and colors to the main building.  Enclosures shall be located in side or rear 
yard areas, maintaining  setbacks and perimeter buffering  requirements as described within  the 
PUD. 

 
10. Parking 
Parking requirements shall be in accordance with RMC Article XI:  Off‐Street Parking and Loading, 
Chapter 18.12.1101 through 18.12.1108, as amended.   

 

11. Pedestrian Access 
With development of each parcel  located adjacent to open space, pedestrian access to adjacent 
planned trails shall be provided at up to three locations as conceptually depicted on the Land Use 
Plan on page 4.   Pedestrian trailhead access at these  locations shall be a minimum of 15 feet  in 
width and shall include a 4 foot wide aggregate base trail extending to the industrial property line 
and native vegetation. Small directional  signs  identifying  the  trailhead,  consistent with  the  trail 
signs  utilized  on  the  open  space  trail  system  shall  be  provided  for  informational  purposes.  
Pedestrian trailhead accesses shall be built at the time of construction of the building adjacent to 
a planned  trailhead  location.    If  the  trails within  the open  space have not been  constructed by 
Washoe County  at  the  time of  construction,  the  trail heads  shall be built with  an earthen  trail 
extended to the  Industrial property  line.    If the trails within the open space exist adjacent to an 
industrial site at the time of construction, then the developer of the industrial site shall construct 
the  trail  head  and  extend  an  earthen  trail  to  connect  with  the  open  space  trail  network,  in 
coordination with Washoe County (for the purposes of this specific standard, “adjacent trail” shall 
mean a trail within 250‐feet of the pedestrian trailhead access location).  
 
The Zoning Administrator may allow fewer trailhead access locations if it can be determined that 
fewer locations are logical based upon the final development plan for the industrial park.  

 
12. Fencing 
Fencing may be used for safety and security and shall be used for screening as follows: 

 Materials may  include masonry,  pre‐cast  stamped  concrete  panels, wood  or  chain  link 
with slats consistent with the main color of the building. 

 The maximum fence height shall be eight feet.  As permitted by RMC 18.12.1401 (c) (2), as 
amended, barbwire may be used  in the  industrial portion of the PUD as  long as the total 
fence height does not exceed nine feet.   

 Fencing  shall be  located behind  the  front building  setback  line and  inside  required  side 
and rear landscaped areas where adjacent to the OS zoned property or Red Rock Road. 

 Outdoor storage areas shall be screened by solid fencing. 

 The  Zoning Administrator may  grant  alternative  fencing materials,  including  open  view 
fencing,  with  the  submittal  of  a  building  permit  that  proposes  a  mix  of  fencing  and 
landscape that achieves appropriate screening.   
 

13. Exterior Lighting 
Lighting shall ensure adequate  levels are achieved with minimal  impacts  to adjacent properties, 
especially on  the west side of Red Rock Road.   Site  lighting may  include exterior building  lights, 
bollard lighting and  light fixtures and standards to  illuminate building entrances, parking,  loading 
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and yard areas.  Light fixtures and standards shall not exceed 20 feet in height.  Shoebox style light 
fixtures shall be required and directed downward and shielded.  Site lighting for each project shall 
be consistent in color and style and shall be approved by the ARC.  All exterior lighting shall utilize 
dark  skies  lighting  techniques, which  shall  be  verified with  each  building  permit.    Each  permit 
containing exterior lighting shall provide a photometric plan showing the entire spill of lighting at 
ground level in foot candles.  Lighting shall not exceed 0.5 foot candles at any perimeter property 
line of the industrial portion of the PUD.       

 
14. Signage 
Signage will include freestanding monument signs, building wall signs and directional signs.  Signs 
shall be consistent for each project.  A signage package for each project must be approved by the 
master developer at their sole discretion.   

 
Industrial  Park  Identification  Signs:    One  double  sided monument  sign  identifying  the 
Industrial Park will be permitted near the main entrance along Red Rock Road.   The sign 
shall not exceed 120 square feet in size with a maximum height of 10 feet.  Materials may 
include stone, masonry, brick or equivalent.  A second park identification monument sign 
is allowed at  the  secondary access  to  the  site with a maximum height of 8‐feet, not  to 
exceed  100  square  feet  in  size.    Please  refer  to  the  Land  Use  Plan  on  page  4  for 
approximate park  identification signage  locations.   Lighting shall be  indirect from ground 
mounted light sources and shielded. 

 
Individual Building Signage:   

Monument  Signs:    Each  individual  building  may  have  one  monument  sign  not  to 
exceed  100  square  feet  in  size  and  8‐feet  in  height.   Materials may  include  stone, 
masonry, brick or equivalent.  Lighting shall be indirect and shielded.   
 
Wall Signs:  Signs identifying a business may be placed on two sides of the building and 
may  include corporate  logos.   One square foot of sign area per  lineal foot of building 
façade  is permitted with  a maximum of 100  square  feet per  sign.    Individual  letters 
(not to exceed 60 inches in height) are preferred.  Internal illumination is permitted.  
 
Directional Signs:   Maximum 20 sq. ft. on‐site directional signs are permitted subject 
to approval by the master developer.   

 

15. Employee Trip Reduction Program 
The Master developer shall coordinate with the Regional Transportation Commission to develop 
an  overall  Employee  Trip  Reduction  (ETR)  Program  for  the  business/industrial  park.    The  ETR 
program must be approved to the satisfaction of the Zoning Administrator prior to the issuance of 
the first building permit (excluding grading).   
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b.  Open Space Design Standards 
     

1.  Permitted Uses 
    Permitted uses in the Open Space portions of the PUD are limited to the following: 

 Trail(s) 

 Trail head(s) 
 Public park or recreation area 
 Utility box/well house, back‐up generator, pumping, or booster station 
 Utility installations, other than listed 

 Temporary stockpiling (subject to RMC 18.08.204(d)(8), as amended) 
 

2.  Building Setbacks 
All buildings shall be setback a minimum of 20‐feet from an adjacent property line. 
 

3.  Building Height 
The maximum building height shall be 20‐feet. 
 

4.  Parking 
Parking requirements shall be in accordance with RMC Article XI: Off‐Street Parking and Loading, 
Chapter 18.12.1101 through 18.12.108, as amended. 
 

5.  Signage 
One 6‐foot tall, 50 sq. ft. monument sign shall be permitted at trail head or public access locations, 
not  to  exceed  two per parcel.    Interpretive  and directional  signage  shall be  allowed.   All open 
space signs shall be consistent with parks signs to be installed by Washoe County. 

 
6.  Trails 
Trails within the open space areas shall be constructed by Washoe County, in conjunction with the 
Silver Lake trail system.  Trails and trail head locations are depicted on the Land Use Plan on page 
4 of the PUD.   Final  locations and alignments will be determined at the time of building permit.  
The following details shall guide the development of trails and trail heads built by Washoe County. 

 
7.  Landscaping 
Trailhead plazas and parking areas shall be landscaped as follows: 

 
 Disturbed areas shall be revegetated with a native seed mix. 
 Deciduous  shade  trees  shall  be  provided  at  a  rate  of  1  tree  for  every  2,000  s.f.  of 

disturbed  area  (for  the  trailhead  plaza  and  parking  lot)  and  native  shrub  plugs 
provided at a rate of 6 plugs per tree.  Trees shall be a minimum 1” caliper. 

 Temporary  irrigation  shall  be  used  to  ensure  revegetation  and  tree/shrub 
establishment. 
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Trail Head and Parking Lot
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Trail Head and Plaza
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Trail with Base Material

 

 
Earthen Trail

 

Earthen Trail Channel Crossing
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IV. GRADING AND DRAINAGEWAY TREATMENTS 

 
  a.  Grading 

Grading shall be in accordance with City of Reno requirements.  It is anticipated that the site can 
be  balanced  using  “sawtooth”  grading  techniques with  the material  to  be  excavated  from  the 
volume replacement area planned for the northeast portion of the site.  Slopes along the exterior 
of  the  grading  areas  will  be  treated  per  City  of  Reno  standards.  Pad  grading  that  is  not 
immediately developed will be  treated  for dust control and erosion control,  in accordance with 
the current City code. 
 

  b.  Drainageway Treatments 
Modifications  to  the existing major drainage way  (drains an area over 100 acres  in  size), which 
enters the site from the south, are necessary to convey offsite flows around the Industrial portion 
of  the  site  to  Silver  Lake.   Additionally,  a  volume  replacement  area will  be  constructed  at  the 
terminus of the channel as it enters Silver Lake.  This volume area will also act to diffuse flows as 
they enter the lake.  Final plans for the construction of the major drainage way extension shall be 
provided at the time of the first grading permit for the industrial portion of the PUD.  The channel 
must be constructed prior to the issuance of a certificate of occupancy for the first building or the 
Administrator may  grant  phasing  of  the  construction  of  the major  drainage way  extension  to 
coincide with the phasing of buildings within the industrial portion of the PUD.   
 

Proposed treatments and requirements for the proposed channel shall be in accordance with 
Channel Grading Concept and Preliminary Major Drainage Way Plans (Refer to Pages 29 and 
30) as follows: 

 

 The proposed drainage way will remain open and shall not be piped.  One culvert crossing 
may be permitted if necessary for access and utility crossing. 

 The  channel  section  shall  provide  for  a meandering  low  flow  channel.    The  low  flow 
channel shall be created using vegetation and lining as needed for erosion control. 

 The upstream drainage channel that will be extended through this project is comprised of 
mostly native plant life.  The proposed channel improvements will include a combination 
(as  applicable)  of  turf  reinforcement matting  (TRM)  lining,  seeding  with  a mix  that  is 
consistent  with  upland  and  riparian  plant  life  within  the  area,  topsoil  covering,  and 
temporary  irrigation  to  assure  plant  growth  and  a  channel  type  consistent  with  the 
existing upstream channel. 

 Maintenance access along the northern edge of the channel shall be provided. 

 Channel side slopes shall be varied with a maximum slope of 2:1. 

 Fencing along the channel may be provided, if necessary. 

 Fifteen feet of flat area shall be provided on the north side of the 100‐year flood flow area 
on the modified portions of the channel. 

 All  channel  improvements  shall  be  bonded  or  otherwise  secured  to  ensure  proper 
establishment of revegetation in accordance with RMC 18.12.402(3), as amended.   
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Council Decision & Certification Letter and Zoning Ordinance 



Lynnette R.Jones 
r :ity Clerk 
(77 5) 334-20300 
loncsL@rcno.g.ov 

Beverly Beaty-Benadom 
Deputy City Clerk 
(775) 334-2030 
l~..:at_y-lk·nadom H(j11rcno.goy 

March 29, 2012 

Peter Echeverria Family Ltd. Partnership 
ATTN: John Echeverria 
9432 Double R Boulevard 
Reno, NV 89521 

Office of lhe City Clerk 
Central Cashiering (77 5) 32032 
Parking Tickets (77 5) 334-2293 

FlLED THlS DATE 
~/ .;,_q I \-').... 

BY: ::J2B>I"? 
- CITY CLERK 

RE: Case No. LDCI0-00017 (Echeverria Silver Lake PUD)- Zoning Map Amendment 
-NOTICE OF FINAL ACTION, DECISION OR ORDER 

Dear Applicant: 

At a regular meeting held March 28, 2012, the Reno City Council passed and adopted 
Ordinance No. 6226, approving the zoning map amendment for the above referenced 
case. 

LRJ:bbb 

xc: Community Development 
Jeff Mann, Parks, Recreation & Community Services 
Vern Kloos, Community Development 
Andy Durling, Wood Rodgers 

One East First Street, Second Floor•P.O. Box 7, Reno, NV 89504 
www.rcno.gov 



Lynnette R.Jonee 
City Clerk 
[/75) 334-20300 
(onc~J .@rcnu.1:;ov 

Beverly Beaty-Benadom 
Dcpu ty Cit)' Clerk 
[175) 334-2030 
lk:aty · lis;nadpm B@rc;no.gqv 

March 29, 2012 

Peter Echeverria Family Ltd. Partnership 
A1TN: John Echeverria 
9432 Double R Boulevard 
Reno, NV 89521 

Office of 1he City Cleek 
Central Cashiering [/75) 334-2032 
ParkinR Tickets [/75) 334-2293 

FILED THIS DATE 
_3_/ &q I l"J.. 
BY: :r>f>'b 

GlTYCLERK 

RE: Case No. LDCl0-00017 (Echeverria Silver Lake PUD)-Certification of PUD 
Handbook 

Dear Applicant: 

At a regular meeting held March 28, 2012, the Reno City Council certified the Echeverria 
Silver Lake Planned Unit Development (PUD) Handbook. The amendment was 
tentatively approved by the City Council on March 14, 2012. 

In order to effectuate the PUD, the Handbook must be recorded at the Washoe County 
Recorder's Office in accordance with NRS 278A. 

Sincerely, 

~~-~~~ 
LRJ:bbb 

xc: Community Development 
Jeff Mann, Parks, Recreation & Community Services 
Vern Kloos, Community Development 
Andy Durling, Wood Rodgers 

One East First Street, Second Floor•P.O. Box 7, Reno, NV 89504 
www.reno.gov 
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LEGAL DESCRITPTION 
FOR 

PLANNED UNIT DEVELOPMENT 

All that certain real property situate within a portion of the North One-Half (N 1/2) of Section One (1), 
Township Twenty (20) North, Range Eighteen (18) East, and the South One-Half (S 1/2) of Section 
Thirty-Six (36), Township Twenty-One (21) North, Range Eighteen (18) East, Mount Diablo Meridian, 
City of Reno, Washoe County, Nevada, being a portion of the land described in Deed Document No. 
2009134, recorded on July 2, 1996, in the Official Records of Washoe County, Nevada, and being more 
particularly described as follows: 

BEGINNING at the Northwest corner of said Section One (1), being a 2 Y:z" G.L.O. brass cap set in 
concrete; 
THENCE departing said corner and proceeding along the South line of said Section Thirty-Six (36), 
North 89°08'12" West a distance of 251.29 feet to the northeasterly right-of-way of Red Rock Road; 
THENCE continuing along said northeasterly right-of-way, North 48°52'09" West a distance of 622.87 
feet to the beginning of a tangent curve; 
THENCE 141.15 feet along the arc of a 960.00 foot radius curve to the right through a central angle of 
08°25'27"; 
THENCE North 40°26'42" West a distance of260.75 feet to the West line of said Section Thirty-Six 
(36); 
THENCE departing said northeasterly right-of-way and proceeding along the West line of said Section 
Thirty-Six (36), North 00°57'45" East a distance of 1962.91 feet to the West One-Quarter (W 1/4) corner 
of said Section, being a 2 W' G.L.O. brass cap; 
THEN CE departing said West line and proceeding along the East-West Center of Section line of said 
Section Thirty-Six (36), South 88°54'02" East a distance of 3966.20 feet to the Center East One-Sixteenth 
(CE 1/16) comer of said Section, being a 2 Y:z" G.L.0. brass cap set in concrete; 
THENCE proceeding along the East One-Sixteenth line of said Section Thirty-Six (36), South 00°49'38" 
West a distance of 1321.90 feet to the Southeast One-Sixteenth (SE 1/16) comer of said Section; 
THENCE proceeding along South One-Sixteenth line of said Section Thirty-Six (36), South 89°01 '12" 
East a distance of 1320.91 feet to the East line of said section, being the South One-Sixteenth (S 1/16) 
comer of said Section; 
THENCE proceeding along said East line, South 00°49'08" West a distance of 877.70 feet; 
THENCE departing said East line, North 89°12'57 11 West a distance of 240.90 feet; 
THENCE South 23°52'47 11 West a distance of 254.04 feet; 
THENCE South 00°47'03 11 West a distance of 307.57 feet; 
THENCE North 89°09'33 11 West a distance of 3646.02 feet; 
THENCE South 00°19'43 11 West a distance of 873.16 feet to said northeasterly right-of-way; 
THENCE continuing along said northeasterly right-of-way, North 22°05'1211 West a distance of 662.09 
feet to the beginning of a tangent curve; 
THENCE 123.89 feet along the arc of a 740.00 foot radius curve to the left through a central angle of 
09°35'3211

; 

THENCE departing said northeasterly right-of-way, North 01 °0211211 East a distance of 255.53 feet to the 
POINT OF BEGINNING; 

Containing 285 .63 acres of land, more or less. 

1 of2 



BASIS OF BEARINGS: 

LEGAL DESCRITPTION 
FOR 

PLANNED UNIT DEVELOPMENT 

The Grid Bearing of South 86°59'47" East between Washoe County Continuously Operating Reference 
Stations (CORS) "RSTEAD" & "SSB2" based on the Nevada State Plane Coordinate System, West Zone, 
North American Datum of 1983/1994, High Accuracy Reference Network (NAD 83/94-HARN). 

Prepared by: 
Wood Rodgers, Inc. 
5440 Reno Corporate Dr. 
Reno, NV 89511 

Kevin M. Almeter, P.L.S . 
Nevada Certificate No. 19052 
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EXECUTIVE SUMMARY 

This study evaluates the traffic impacts associated with the proposed Echeverria Silver Lake project 
located in Washoe County, Nevada.  Intersection operations were analyzed in the project vicinity for 
existing and existing plus project conditions. Roadway segment analysis was performed for the 2018, 
2030, and 2040 year conditions.  

PROJECT DESCRIPTION 

The project site is located on the east side of Red Rock Road north of Moya Boulevard (see Figure 1). 
The proposed project consists of 1,246,000 square feet of regional warehousing/industrial buildings as 
shown on Figure 2. 

STUDY AREA 

The following six intersections were analyzed during the weekday morning (7:00 to 9:00 AM) and evening 
(4:00 to 6:00 PM) peak periods to determine whether the proposed project will have any significant traffic 
impacts on the surrounding roadway network. 

1. Red Rock Road / US 395 Southbound Ramps  

2. Red Rock Road / US 395 Northbound Ramps 

3. Red Rock Road / Silver Lake Road 

4. Red Rock Road / Moya Boulevard 

5. Red Rock Road / Driveway A (South Access) 

6. Red Rock Road / Driveway B (North Access) 

The following four roadway segments were analyzed based on daily traffic with and without the project 
through 2040: 

1. Red Rock Road – from US 395 SB Ramps to US 395 NB Ramps 

2. Red Rock Road – from US 395 NB Ramps to Silver Lake Road 

3. Red Rock Road – from Silver Lake Road to Moya Boulevard 

4. Red Rock Road – north of Moya Boulevard 

EXISTING CONDITIONS  

The Red Rock Road/US 395 Northbound ramps intersection and Red Rock Road/Moya Boulevard 
intersections currently operate at acceptable levels of service (LOS) during the AM and PM peak hours. 

The eastbound movement (off-ramp) at the Red Rock Road/US 395 Southbound ramps intersection 
experiences LOS ‘F’ conditions during the AM and PM peak hours.  All other movements operate at 
acceptable levels of service. 
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The westbound movement at the Red Rock Road/Silver Lake Road intersection operates at LOS ‘F’ 
during the AM and PM peak hours.  All other movements operate at acceptable levels of service. 

PROJECT CONDITIONS  

Project Trip Generation 

The Echeverria Silver Lake Project, as proposed, is estimated to generate approximately 6,180 daily, 561 
AM peak hour trips (460 inbound, 101 outbound) and 586 PM peak hour trips (146 inbound, 439 
outbound). 

Intersection Operations 

With the addition of project traffic the Red Rock Road/Silver Lake Road and Red Rock Road/US 395 SB 
Ramps intersections will continue to operate at level of service ‘F’ during the weekday AM and PM peak 
periods and be further impacted by the addition of project traffic.  All other study intersections will operate 
at acceptable levels of service. 

RECOMMENDED IMPROVEMENTS 

The Red Rock Road/Silver Lake Road and Red Rock Road/US 395 SB Ramps intersections will require 
improvements to operate acceptably with the addition of project generated traffic.   

Since these intersections are presently operating with LOS ‘F’ conditions, the construction of any new 
development in this area would require mitigation.  This finding is consistent with studies performed for 
other proposed (but not yet built) projects in the immediate vicinity.  In this light, the project has some 
responsibility for mitigation at these intersections but not the full construction cost.  The mitigation 
measures discussed below could be funded through 1) payment of Regional Road Impact Fees (RRIF) or 
2) a Capitol Contribution Front Ending Agreement (CCFEA) since Red Rock Road is a regional roadway, 
or 3) through a cost sharing agreement between local developments and agencies, which can be difficult 
to negotiate and execute.   

We analyzed two potential improvement options for the intersections, roundabouts and traffic signals.   

Red Rock Road/Silver Lake Road Intersection 

Roundabout 

A roundabout (shown in Appendix H) with single lane eastbound and westbound approaches, and 
double lane northbound and southbound approaches is expected to function at LOS ‘A’ with the addition 
of project traffic during the AM and PM peak hour periods. A roundabout would provide a safer 
intersection than a traffic signal and not cause unnecessary off-peak delay.   

Traffic Signal 

A signal was analyzed as an improvement option at this intersection for “plus project” conditions. The plus 
project intersection volumes meet the Peak-hour signal warrant. The Red Rock Road/Silver Lake Road 
intersection is expected to operate at LOS ‘A’ with existing lane configurations and the addition of a traffic 
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signal during the AM and PM peak hour periods. Detailed intersection LOS calculation worksheets are 
provided in Appendix G.   

Red Rock Road/US 395 Southbound Ramps Intersection 

Roundabout 

A roundabout (shown in Appendix H) with a single lane approaches and departures is theoretically 
shown to function at LOS B with the addition of project generated traffic during the AM and PM peak 
hours.  However, the calculations do not account for the fact that the southbound left-turn movement will 
“take over” the roundabout and gaps will not be created for eastbound (off-ramp) traffic.  Realistically a 
roundabout may not improve operations much compared to the existing control. 

Traffic Signal 

The southbound off-ramp (side street approach) does not have sufficient volume to meet the Peak-hour 
signal warrant in the “plus project” scenario. We do not recommend signalization of this intersection at 
this time since 1) it does not meet the signal warrants, 2) the LOS ‘F” conditions only exist for two hours 
per day, 3) a signal would create delay for all movements 24 hours per day, and 4) signalization of this 
off-ramp would be inconsistent with the other interchanges in this area.  The Nevada Department of 
Transportation (NDOT) has not signalized the Stead Boulevard, Lemmon Valley, or Golden Valley 
southbound US 395 ramp terminals which all experience the same or worse conditions as the Red Rock 
Road southbound ramp terminal.   

Fortunately, improvements at the Red Rock Road/Silver Lake intersection will create some gaps in 
southbound traffic having positive affect (reducing delay) at the southbound ramps intersection.     

Project Access Configurations 

Driveway A (south access) and Driveway B (north access) should both be constructed as full movement 
intersections with side-street stop-control. The south access should be constructed as a typical street 
approach and the north access could be constructed with a commercial driveway approach based on the 
projected volumes.  The availability of two access points to the site will better disperse traffic onto Red 
Rock Road than a single approach. 

2018 BACKGROUND AND PLUS PROJECT CONDITIONS 

The 2018 roadway segment analysis was based on the projected growth in the Regional Transportation 
Commission (RTC) travel demand model between years 2008 and 2018. The roadway segment north of 
Moya Boulevard, to the south project access, will not operate at acceptable levels of service with the 
addition of project generated trips.  All other studied roadway segments (see Table 6) will operate at level 
of service C or better with or without the project.  

The 2040 RTP shows a widening of Red Rock Road from 2 to 4 lanes between Moya Blvd and the Evans 
Ranch access before the year 2030. This planned improvement would alleviate the unacceptable LOS 
conditions when constructed.  If Red Rock Road has not been widened by Evans Ranch or the RTC by 
the time the Echeverria project increases traffic volumes to LOS ‘E’ levels (policy LOS) we recommend 
this project construct the additional two travel lanes from Moya Boulevard to the south project access 
under a CCFEA agreement.    
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2030 BACKGROUND AND PLUS PROJECT CONDITIONS 

Year 2030 volumes were based on the RTC travel demand model. Table 7 displays the 2030 background 
and 2030 plus project daily traffic volumes and level of service for both scenarios. The level of service 
analysis assumes that all 2008-2030 planned improvements, as identified in the 2040 Regional 
Transportation Plan and listed in the “RTC Planned Improvements” section, are constructed.  

The RTC modeled 2030 conditions assume the following roadway network improvements: 

Segment Limits Nominal Improvements 

Red Rock Road 
Evans Ranch Access to Moya 

Boulevard Widen from 2 to 4 lanes 

With this improvement the roadway segment north of Moya Boulevard will operate at acceptable levels of 
service in the year 2030 with or with out the project. All other 2030 studied roadway segments will also 
operate at acceptable levels of service.  

2040 BACKGROUND AND PLUS PROJECT CONDITIONS 

The 2040 roadway segment analysis was based on the projected growth in the Regional Transportation 
Commission (RTC) travel demand model between years 2008 and 2040. All studied roadway segments 
will operate at acceptable levels of service with or without the project (see Table 6).  
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1. INTRODUCTION 

STUDY PURPOSE 

This study evaluates the potential impacts to local roadways and intersections resulting from construction 
of the Echeverria Silver Lake Project.  The study of anticipated traffic impacts was undertaken for 
planning purposes and to assist in determining what traffic controls or mitigation may be needed to 
reduce potential impacts.  

The project site is located on the east side of Red Rock Road north of Moya Boulevard (see Figure 1). 
The proposed project consists of 1,246,000 square feet of warehousing/industrial development as shown 
on Figure 2. Two access points are proposed for the development on Red Rock Road; Driveway A the 
south access and Driveway B the north access. 

STUDY LOCATIONS AND ANALYSIS SCENARIOS 

Intersections 

The following six intersections were identified for this study because they reflect the primary routes 
providing local access to the project site (i.e. Red Rock Road) and the major regional transportation 
corridor (US 395).  The locations of these intersections are presented on Figure 1. 

1. Red Rock Road / US 395 Southbound Ramps  

2. Red Rock Road / US 395 Northbound Ramps 

3. Red Rock Road / Silver Lake Road 

4. Red Rock Road / Moya Boulevard 

5. Red Rock Road / Driveway A (South Access) 

6. Red Rock Road / Driveway B (North Access) 

Roadway Segments 

The following four roadway segments were analyzed based on daily traffic with and without the project 
through 2040: 

1. Red Rock Road – from US 395 SB Ramps to US 395 NB Ramps 

2. Red Rock Road – from US 395 NB Ramps to Silver Lake Road 

3. Red Rock Road – from Silver Lake Road to Moya Boulevard 

4. Red Rock Road – north of Moya Boulevard 
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Scenarios 

For this analysis, the following scenarios were evaluated: 

• Existing Conditions – Existing volumes obtained from our traffic counts, representing the peak 
hour during the AM and PM commute periods. 

• Existing Plus Project Conditions – Existing conditions plus traffic associated with the 
Echeverria Silver Lake Project. 

• 2018 Background and 2018 Plus Project Roadway Segment Conditions – The 2018 
conditions are based on the projected growth in the Regional Transportation Commission (RTC) 
travel demand model between years 2008 and 2018. The specified roadway segments were 
analyzed with and without project generated trips.    

• 2030 Background and 2030 Plus Project Roadway Segment Conditions – The 2030 
conditions are based on the projected growth in the Regional Transportation Commission (RTC) 
travel demand model between years 2008 and 2030. The specified roadway segments were 
analyzed with and without project generated trips.    

• 2040 Background and 2040 Plus Project Roadway Segment Conditions – The 2040 
conditions are based on the projected growth in the Regional Transportation Commission (RTC) 
travel demand model between years 2008 and 2040. The specified roadway segments were 
analyzed with and without project generated trips.    
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ANALYSIS METHODOLOGY 

Transportation engineers and planners commonly use the term level of service (LOS) to measure and 
describe the operational status of the local roadway network.  An intersection or roadway segment’s level 
of service can range from LOS A (indicating free-flow traffic conditions with little or no delay), to LOS F 
(representing oversaturated conditions where traffic flows exceed design capacity, resulting in long 
queues and delays). The analysis methods presented in the Transportation Research Board’s 2000 
Highway Capacity Manual (HCM) were used to calculate LOS for signalized and unsignalized 
intersections. 

Signalized Intersections 

We analyzed signalized intersections using the methodology contained in Highway Capacity Manual 
(HCM) 2000 (Transportation Research Board, 2000).  This methodology determines the level of service 
by comparing the average control delay for all vehicles approaching the intersection to the delay 
thresholds shown in Table 1. 

Unsignalized Intersections 

Unsignalized (side-street stop-controlled) intersection level of service calculations were conducted using 
the method in Chapter 17 of the 2000 Highway Capacity Manual.  The LOS rating is based on the 
average control delay expressed in seconds per vehicle.  At side-street stop-controlled intersections, the 
control delay (and LOS) is calculated for each controlled movement, the left-turn movement from the 

TABLE 1 
INTERSECTION LEVEL OF SERVICE DEFINITIONS 

Level of 
Service 

Description 

Signalized 
Intersections 

(Average 
Control Delay) 1 

Unsignalized 
Intersections -

(Average 
Control Delay) 2

A Represents free flow.  Individual users are virtually unaffected 
by others in the traffic stream. 

≤ 10 <10 

B Stable flow, but the presence of other users in the traffic stream 
begins to be noticeable. 

> 10 to 20 > 10 to 15 

C Stable flow, but the operation of individual users becomes 
significantly affected by interactions with others in the traffic 

> 20 to 35 > 15 to 25 

D Represents high-density, but stable flow. > 35 to 55 > 25 to 35 

E Represents operating conditions at or near the capacity level. > 55 to 80 > 35 to 50 

F Represents forced or breakdown flow. > 80 > 50 

Sources:  
1 HCM 2000, Chapter 16, Signalized Intersections.  Values shown are in seconds/vehicle. 
2 HCM 2000, Chapter 17, Unsignalized Intersections. 
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major street, and for the entire intersection.  For controlled approaches composed of a single lane, the 
control delay is computed as the average of all movements in that lane.  Table 1 presents the thresholds 
for unsignalized intersections. 

Table 2 presents the Level of Service thresholds for roadway segments as established in the 2040 RTP. 

TABLE 2 
RTC AVERAGE DAILY TRAFFIC ROADWAY LEVEL OF SERVICE THRESHOLDS BY FACILITY TYPE 

Facility Type Maximum Service Flow Rate (daily) for Given Service Level 

Number of Lanes LOS A LOS B LOS C LOS D LOS E 

Freeway 

4 ≤ 28,600 42,700 63,500 80,000 90,200 

6 ≤ 38,300 61,200 91,100 114,000 135,300 

8 51,500 81,500 121,400 153,200 180,400 

10 63,800 101,900 151,800 191,500 225,500 

Arterial – High Access Control (HAC) 

2 n/a 9,400 17,300 19,200 20,300 

4 n/a 20,400 36,100 38,400 40,600 

6 n/a 31,600 54,700 57,600 60,900 

8 n/a 42,500 73,200 76,800 81,300 

Arterial – Moderate Access Control (MAC) 

2 n/a 5,500 14,800 17,500 18,600 

4 n/a 12,000 32,200 35,200 36,900 

6 n/a 18,800 49,600 52,900 55,400 

8 n/a 25,600 66,800 70,600 73,900 

Arterial – Low Access Control (LAC) 

2 n/a n/a 6,900 13,400 15,100 

4 n/a n/a 15,700 28,400 30,200 

6 n/a n/a 24,800 43,100 45,400 

8 n/a n/a 34,000 57,600 60,600 

Arterial – Ultra-Low Access Control (ULAC) 

2 n/a n/a 6,500 13,300 14,200 

4 n/a n/a 15,300 27,300 28,600 

6 n/a n/a 24,100 41,200 43,000 

8 n/a n/a 33,300 55,200 57,400 

Collector – Ultra-Low Access Control (ULAC) 

2 n/a n/a 7,300 8,500 9,100 

1 Contact the RTC Planning Department for LOS threshold for collector facilities with access controls   
 other than ultra-low access control. 
Source: Washoe County 2040 Regional Transportation Plan, RTC, Draft 
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LEVEL OF SERVICE (LOS) STANDARDS 

The Washoe County 2040 Regional Transportation Plan establishes level of service standards for 
regional roadways and intersections as follows: 

• All regional roadway facilities projected to carry less than 27,000 ADT at the latest RTP horizon – 
LOS D or better. 

• All regional roadway facilities projected to carry 27,000 or more ADT at the latest RTP horizon – 
LOS E or better 

• All intersections should be designed to provide a level of service consistent with maintaining the 
policy level of the intersecting roadways. 

 
A project would therefore impact traffic operations if it degraded conditions on roadway segments or at 
the studied intersections from acceptable levels of service to unacceptable levels or further degraded 
segments or intersections already operating at unacceptable levels. For this analysis LOS E was used as 
the peak hour operations criteria for all of the studied intersections since Red Rock Road is projected to 
carry more than 27,000 ADT in the project vicinity by 2040. 
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2. EXISTING CONDITIONS 

This chapter describes the transportation characteristics of the project study area including current land 
use zoning, area roadways, existing traffic volumes, and existing bicycle, pedestrian and transit facilities. 

CURRENT LAND USE ZONING 

Vehicle trips were calculated for the current zoning of the project site using average trips rates in Trip 
Generation (Institute of Transportation Engineers (ITE), Seventh Edition, 2003). The project site is 
currently zoned as General Rural which allows for one Dwelling Unit per 40 acres of land; therefore, the 
current zoning allows for 6 homes which would result in approximately 57 daily trips.  

ROADWAY SYSTEM 

A brief description of the key roadways in the study area is provided below. 

US 395 is a four- to eight-lane freeway running generally in a north-south direction located south of the 
project site.  US 395 extends through Nevada into California to the north and south.  In the project study 
area US 395 is a four-lane freeway with a posted speed limit of 65 miles per hour (mph). 

Moya Boulevard is a two-lane roadway that extends from Red Rock Road to Echo Avenue.  Moya Blvd 
is designated a minor arterial in the City of Reno Master Plan and as a “low access control arterial” in the 
2040 RTP.  The posted speed limit is 35 mph east of Red Rock Road.   

Red Rock Road is a two-lane north/south roadway west of the project site, with a four-lane section south 
of Moya Boulevard and north or the US 395 northbound ramps.  Red Rock Road north of US 395 has a 
functional classification of minor arterial in the City of Reno Master Plan and as a rural highway with 
moderate access control in the 2040 RTP.  Red Rock Road has a posted speed limit of 40 mph adjacent 
to the project site. 

Silver Lake Road is a two-lane east/west street running parallel to US 395 south of the project site.  
Silver Lake Road extends from Red Rock Road at the west to the North Valleys Regional Sports 
Complex at the east.  Silver Lake Road between Red Rock Road and Sky Vista Parkway has a functional 
classification of minor arterial in the City of Reno Master Plan and as a “low access control collector” in 
the 2040 RTP.  To the east of Red Rock Road, Silver Lake Road has a posted speed limit of 35 mph. 

TRANSIT SERVICE 

The Regional Transportation Commission (RTC) of Washoe County operates the RTC/RIDE transit 
service in the Reno/Sparks metropolitan area. There are currently no routes providing bus service near 
the project vicinity.   

BICYCLE AND PEDESTRIAN FACILITIES 

Sidewalks are provided on Silver Lake Road, and portions of Moya Boulevard and Red Rock Road south 
of the project area. There are no sidewalks or bike lanes adjacent to the project site as Red Rock Road 
has a rural roadway cross section north of Moya Blvd.  
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EXISTING TRAFFIC VOLUMES 

Intersection turning movement counts were collected in May 2007 during the AM peak period (7:00 AM to 
9:00 PM) and the PM peak period (4:00 PM to 6:00 PM). Volumes in this area have not changed 
significantly since 2007 as there has been little to no development in the last year around Silver Lake.  
The existing traffic volumes and lane configurations for the existing studied intersections are displayed on 
Figure 3. Existing traffic volume data is provided in Appendix A.  
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EXISTING INTERSECTION OPERATIONS 

Existing intersection operations were evaluated for the weekday AM and PM peak hours at the study 
intersections using the lane configurations, traffic control, and volumes shown on Figure 3.  Table 3 
summarizes the intersection analysis results.  

For unsignalized intersections the overall intersection operations are presented, as well as the highest 
delay values of the “controlled” movements.  The “controlled” movements are the movements on the 
minor approach with the stop signs or the left-turn movement from the major street approach.   

The Red Rock Road/US 395 Northbound ramps intersection and Red Rock Road/Moya Boulevard 
intersections currently operate at acceptable levels of service (LOS) during the AM and PM peak hours. 

The eastbound movement (off-ramp) at the Red Rock Road/US 395 Southbound ramps intersection 
experiences LOS ‘F’ conditions during the AM and PM peak hours.  All other movements operate at 
acceptable levels of service. 

The westbound movement at the Red Rock Road/Silver Lake Road intersection operates at LOS ‘F’ 
during the AM and PM peak hours.  All other movements operate at acceptable levels of service. 

 

TABLE 3 
EXISTING LEVELS OF SERVICE RESULTS 

Existing 

Intersection Control 1 
Peak 
Hour Delay 2 LOS 

Red Rock Road / Moya Boulevard SSSC 
AM 
PM 

6 (WBL – 11) 
4 (WBL – 13) 

A (B) 
A (B) 

Red Rock Road / Silver Lake Road SSSC 
AM 
PM 

28 (WBL >50) 
7 (WBL >50) 

D (F) 
A (F) 

Red Rock Road / US 395 Northbound Ramps SSSC 
AM 
PM 

2 (WB – 11) 
11 (WB – 21) 

A (B) 
B (C) 

Red Rock Road / US 395 Southbound Ramps SSSC 
AM 
PM 

>50 (EB >50) 
28 (EB >50) 

F (F) 
D (F) 

Red Rock Road / North Access N/A N/A N/A N/A 

Red Rock Road / South Access N/A N/A N/A N/A 

Note: 

1. SSSC = Side-street stop-controlled 

2. 3 (EB – 5) = overall intersection delay (worst movement or approach – worst movement or approach delay) 

Source: Fehr & Peers, June 2007. 
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3. PROJECT TRAFFIC 

This chapter provides an overview of the proposed project and describes the methods used to estimate 
project traffic.  The project traffic estimates are used to evaluate potential impacts on the surrounding 
roadway network. 

PROJECT DESCRIPTION 

The project site is located on the east side of Red Rock Road north of Moya Boulevard (see Figure 1). 
The proposed project consists of 1,246,000 square feet of regional warehousing/industrial development 
as shown on Figure 2. There are two access points proposed for the development from Red Rock Road, 
Driveway A (south access) and Driveway B (north access). 

TRIP GENERATION 

Peak hour trip generation estimates were developed using standard trip generation rate data published in 
the Institute of Transportation Engineers’ (ITE) 2003 Trip Generation (7th Edition) for warehousing (Land 
Use code 150). The trip generation rates and AM and PM peak hour inbound/outbound splits are 
presented in Table 4. 

TABLE 4 
TRIP GENERATION ESTIMATES 

AM Peak Hour PM Peak Hour 
Land Use Size Daily 

In Out Total In Out Total 

Warehousing  1,246 ksf 6,180 460 101 561 146 439 586 

Note: 
Daily Rate: ITE = 4.96 
AM Rate: ITE = 0.45, (inbound = 82%, outbound = 18%) 
PM rate: ITE = 0.47, (inbound = 25%, outbound = 75%) 

Source:  Trip Generation (7th Edition) (Institute of Transportation Engineers, 2003); Fehr & Peers, 2008. 

The proposed project is estimated to generate approximately 6,180 daily trips, 561 AM peak hour trips 
(460 inbound, 101 outbound) and 586 PM peak hour trips (146 inbound, 439 outbound). 
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TRIP DISTRIBUTION AND ASSIGNMENT 

The trip distribution for the project was determined based on the location of the development in relation to 
complementary land uses (residential), existing counts, and regional travel patterns.  The following trip 
distribution percentages were used for the plus Project analyses: 

• 80 percent to/from the south on US 395  

• 15 percent to/from the north on US 395 

• 5 percent to/from the east on Moya Boulevard 

Figure 4 presents the trip distribution and assignment for the development.  

PROJECT ACCESS 

Driveway A (south access) and Driveway B (north access) should both be constructed as full movement 
intersections with side-street stop-control. The south access should be constructed as a typical street 
approach and the north access could be constructed with a commercial driveway approach based on the 
projected volumes.  The availability of two access points to the site will better disperse traffic onto Red 
Rock Road than a single approach. 
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4. EXISTING PLUS PROJECT CONDITIONS 

EXISTING PLUS PROJECT TRAFFIC 

The project trips shown on Figure 4 were added to the existing intersection peak-hour volumes illustrated 
on Figure 3 to obtain peak-hour volumes for Existing Plus Project conditions.  The resulting traffic 
volumes are shown on Figure 5. 

EXISTING PLUS PROJECT INTERSECTION OPERATIONS 

With the addition of project traffic the Red Rock Road/Silver Lake Road and Red Rock Road/US 395 SB 
Ramps intersections will continue to operate at LOS ‘F’ conditions during the weekday AM and PM peak 
periods. All other intersections are anticipated to operate at acceptable levels of service. The Existing 
Plus Project intersection analysis results are provided in Table 5.  

 

TABLE 5 
EXISTING PLUS PROJECT LEVELS OF SERVICE RESULTS 

Existing Existing Plus Project 

Intersection Control 1
Peak 
Hour Delay 2 LOS Delay 2 LOS 

1. Red Rock Road / Moya Boulevard SSSC 
AM 
PM 

6 (WBL – 11) 
4 (WBL – 13) 

A (B) 
A (B) 

9 (WBL– 29) 
5 (WBL – 17) 

A (D) 
A (C) 

2. Red Rock Road / Silver Lake Road SSSC 
AM 
PM 

28 (WBL >50)
7 (WBL >50) 

D (F) 
A (F) 

>50(WBL >50)
22 (WBL >50) 

F (F) 
C (F) 

3. Red Rock Road / US 395 Northbound 
Ramps 

SSSC 
AM 
PM 

2 (WB – 11) 
11 (WB – 21) 

A (B) 
B (C) 

7 (WB – 20) 
19 ( WB – 48) 

A (C) 
C (E) 

4. Red Rock Road / US 395 Southbound 
Ramps 

SSSC 
AM 
PM 

>50 (EB >50) 
28 (EB >50) 

F (F) 
D (F) 

>50 (EB >50) 
>50 (EB >50) 

F (F) 
F (F) 

5. Red Rock Road / Driveway A SSSC 
AM 
PM 

N/A N/A 
1 (WBL - 13) 

12 (WBL - 34)
A (B) 
B (D) 

6. Red Rock Road / Driveway B SSSC 
AM 
PM 

N/A N/A 
1 (WBL - 11) 
2 (WBL - 12) 

A (B) 
A (B) 

Note: 

1. SSSC = Side-street stop-controlled 

2. 3 (EB – 5) = overall intersection delay (worst movement or approach – worst movement or approach delay) 

Source: Fehr & Peers, June 2007. 

RECOMMENDED IMPROVEMENTS 

The Red Rock Road/Silver Lake Road and Red Rock Road/US 395 SB Ramps intersections will require 
improvements to operate acceptably with the addition of project generated traffic.   

Since these intersections are presently operating with LOS ‘F’ conditions, the construction of any new 
development in this area would require mitigation.  This finding is consistent with studies performed for 
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other proposed (but not yet built) projects in the immediate vicinity.  In this light, the project has some 
responsibility for mitigation at these intersections but not the full construction cost.  The mitigation 
measures discussed below could be funded through 1) payment of Regional Road Impact Fees (RRIF) or 
2) a Capitol Contribution Front Ending Agreement (CCFEA) since Red Rock Road is a regional roadway, 
or 3) through a cost sharing agreement between local developments and agencies, which can be difficult 
to negotiate and execute.   

We analyzed two potential improvement options for the intersections, roundabouts and traffic signals.   

Red Rock Road/Silver Lake Road Intersection 

Roundabout 

A roundabout (shown in Appendix H) with single lane eastbound and westbound approaches, and 
double lane northbound and southbound approaches is expected to function at LOS ‘A’ with the addition 
of project traffic during the AM and PM peak hour periods. A roundabout would provide a safer 
intersection than a traffic signal and not cause unnecessary off-peak delay.   

Traffic Signal 

A signal was analyzed as an improvement option at this intersection for “plus project” conditions. The 
plus project intersection volumes meet the Peak-hour signal warrant. The Red Rock Road/Silver Lake 
Road intersection is expected to operate at LOS ‘A’ with existing lane configurations and the addition of a 
traffic signal during the AM and PM peak hour periods. Detailed intersection LOS calculation worksheets 
are provided in Appendix G.   

Red Rock Road/US 395 Southbound Ramps Intersection 

Roundabout 

A roundabout (shown in Appendix H) with a single lane approaches and departures is theoretically 
shown to function at LOS ‘B’ with the addition of project generated traffic during the AM and PM peak 
hours.  However, the calculations do not account for the fact that the southbound left-turn movement will 
“take over” the roundabout and gaps will not be created for eastbound (off-ramp) traffic.  Realistically a 
roundabout may not improve operations much compared to the existing control. 

Traffic Signal 

The southbound off-ramp (side street approach) does not have sufficient volume to meet the Peak-hour 
signal warrant in the “plus project” scenario. We do not recommend signalization of this intersection at 
this time since 1) it does not meet the signal warrants, 2) the LOS ‘F” conditions only exist for about two 
hours per day, 3) a signal would create delay for all movements 24 hours per day, and 4) signalization of 
this off-ramp would be inconsistent with the other interchanges in this area.  The Nevada Department of 
Transportation (NDOT) has not signalized the Stead Boulevard, Lemmon Valley, or Golden Valley 
southbound US 395 ramp terminals which all experience the same or worse conditions as the Red Rock 
Road southbound ramp terminal.   

Fortunately, improvements at the Red Rock Road/Silver Lake intersection will create some gaps in 
southbound traffic having positive affect (reducing delay) at the southbound ramps intersection.     
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5. 2018 BACKGROUND AND PLUS PROJECT CONDITIONS 

This chapter evaluates the studied roadway segments under 2018 background and 2018 background 
plus project conditions.   

ROADWAY SEGMENT ANALYSIS 

The roadway segment analysis was based on the projected growth in the Regional Transportation 
Commission (RTC) travel demand model between years 2008 and 2018. The roadway segment north of 
Moya Boulevard, to the south project access, will not operate at acceptable levels of service with the 
addition of project generated trips. All other studied roadway segments will operate at level of service C 
or better with or without the project. Table 6 displays the 2018 background and 2018 plus project daily 
traffic volumes and level of service for both scenarios.  

 

The 2040 RTP shows a widening of Red Rock Road from 2 to 4 lanes between Moya Blvd and the Evans 
Ranch access before the year 2030. This planned improvement would alleviate the unacceptable LOS 
conditions when constructed.  If Red Rock Road has not been widened by Evans Ranch or the RTC by 
the time the Echeverria project increases traffic volumes to LOS ‘E’ levels (policy LOS) we recommend 
this project construct the additional two travel lanes from Moya Boulevard to the south project access 
under a CCFEA agreement. 

 

 

 

 

 

 

 

TABLE 6 
2018 ROADWAY SEGMENT ANALYSIS 

Class Segment 
# of 

Lanes 
w/o 

Project LOS 
Plus 

Project LOS 

MAC 
Red Rock Road– US 395 SB Ramps to US 395 NB 
Ramps 2 9,800 C 12,735 C 

MAC 
Red Rock Road– US 395 NB Ramps to Silver Lake 
Rd 4 19,300 C 25,171 C 

MAC Red Rock Road– Silver Lake Rd to Moya Blvd 4 13,800 C 19,671 C 

MAC Red Rock Road– North of Moya Blvd 2 12,800 C 18,980 F 
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6. 2030 BACKGROUND AND PLUS PROJECT CONDITIONS 

This chapter evaluates the studied roadways under 2030 background and 2030 background plus project 
conditions.   

ROADWAY SEGMENT ANALYSIS 

Year 2030 volumes were based on the RTC travel demand model. Table 7 displays the 2030 
background and 2030 plus project daily traffic volumes and level of service for both scenarios. The level 
of service analysis assumes that all 2008-2030 planned improvements, as identified in the 2040 Regional 
Transportation Plan and listed in the “RTC Planned Improvements” section, are constructed.  

The RTC modeled 2030 conditions assume the following roadway network improvements: 

Segment Limits Nominal Improvements 

Red Rock Road Evans Ranch Access to Moya Blvd. Widen from 2 to 4 lanes 

With this improvement the roadway segment north of Moya Boulevard will operate at acceptable levels of 
service in the year 2030 with or with out the project. All other 2030 studied roadway segments will 
operate at acceptable levels of service. 

 

 

 

 

 

 

 

TABLE 7 
2030 ROADWAY SEGMENT ANALYSIS 

Class Segment 
# of 

Lanes 
w/o 

Project LOS 
Plus 

Project LOS 

MAC 
Red Rock Road– US 395 SB Ramps to US 395 
NB Ramps 2 13,300 C 16,235 D 

MAC 
Red Rock Road– US 395 NB Ramps to Silver 
Lake Rd 4 26,700 C 32,571 D 

MAC Red Rock Road– Silver Lake Rd to Moya Blvd 4 21,900 C 27,771 C 

MAC Red Rock Road– North of Moya Blvd 4 23,200 C 29,380 C 
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7. 2040 BACKGROUND AND PLUS PROJECT CONDITIONS 

This chapter evaluates the studied roadways under 2040 background and 2040 background plus project 
conditions.   

ROADWAY SEGMENT ANALYSIS 

Year 2040 volumes were based on the RTC travel demand model. Table 8 displays the 2040 
background and 2040 plus project daily traffic volumes and level of service for both scenarios. The level 
of service analysis assumes that all 2008-2040 planned improvements, as identified in the 2040 Regional 
Transportation Plan and listed in the “RTC Planned Improvements” section, are constructed.  

The RTC modeled 2040 conditions assume the following roadway network improvement: 

Segment Limits Nominal Improvements 

Red Rock Road Evans Ranch Access to Moya Blvd. Widen from 2 to 4 lanes 

All studied segments are shown to operate at acceptable LOS with or without the project through 2040.  

 

 

 

 

 

 

 

 

TABLE 8 
2040 ROADWAY SEGMENT ANALYSIS 

Class Segment 
# of 

Lanes 
w/o 

Project LOS 
Plus 

Project LOS 

MAC 
Red Rock Road– US 395 SB Ramps to US 395 NB 
Ramps 2 13,600 C 16,535 D 

MAC 
Red Rock Road– US 395 NB Ramps to Silver Lake 
Rd 4 27,600 C 33,471 D 

MAC Red Rock Road– Silver Lake Rd to Moya Blvd 4 22,100 C 27,971 C 

MAC Red Rock Road– North of Moya Blvd 4 23,100 C 29,280 C 
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8. CONCLUSIONS AND RECOMMENDATIONS 

PROJECT TRIPS 

The proposed 1,246,000 square foot warehousing/industrial development project is estimated to 
generate approximately 6,180 daily trips, 561 AM peak hour trips (460 inbound, 101 outbound) and 586 
PM peak hour trips (146 inbound, 439 outbound). 

PROJECT ACCESS CONFIGURATIONS 

Driveway A (south access) and Driveway B (north access) should both be constructed as full movement 
intersections with side-street stop-control. The south access should be constructed as a typical street 
approach and the north access could be constructed with a commercial driveway approach based on the 
projected volumes.  The availability of two access points to the site will better disperse traffic onto Red 
Rock Road than a single approach. 

INTERSECTION OPERATIONS 

The Red Rock Road/Silver Lake Road and Red Rock Road/US 395 SB Ramps intersections are 
currently operating with LOS ‘F” conditions and will require improvements to operate acceptably with the 
addition of project generated traffic.  All other study intersections will operate at acceptable levels of 
service with the project.  We analyzed two potential improvement options for the impacted intersections, 
roundabouts and traffic signals.   

RECOMMENDED IMPROVEMENTS 

Since these intersections are presently operating with LOS ‘F’ conditions, the construction of any new 
development in this area would require mitigation.  This finding is consistent with studies performed for 
other proposed (but not yet built) projects in the immediate vicinity.  In this light, the project has some 
responsibility for mitigation at these intersections but not the full construction cost.  The mitigation 
measures discussed below could be funded through 1) payment of Regional Road Impact Fees (RRIF) or 
2) a Capitol Contribution Front Ending Agreement (CCFEA) since Red Rock Road is a regional roadway, 
or 3) through a cost sharing agreement between local developments and agencies, which can be difficult 
to negotiate and execute.   

Red Rock Road/Silver Lake Road Intersection 

Roundabout 

A roundabout (shown in Appendix H) with single lane eastbound and westbound approaches, and 
double lane northbound and southbound approaches is expected to function at LOS ‘A’ with the addition 
of project traffic during the AM and PM peak hour periods. A roundabout would provide a safer 
intersection than a traffic signal and not cause unnecessary off-peak delay.  We recommend a two-lane 
roundabout as the preferred alternative at this location. 

Traffic Signal 

A signal was analyzed as an improvement option at this intersection for “plus project” conditions. The 
plus project intersection volumes meet the Peak-hour signal warrant. The Red Rock Road/Silver Lake 
Road intersection is expected to operate at LOS ‘A’ with existing lane configurations and the addition of a 
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traffic signal during the AM and PM peak hour periods. Detailed intersection LOS calculation worksheets 
are provided in Appendix G.   

Red Rock Road/US 395 Southbound Ramps Intersection 

Roundabout 

A roundabout (shown in Appendix H) with a single lane approaches and departures is theoretically 
shown to function at LOS B with the addition of project generated traffic during the AM and PM peak 
hours.  However, the calculations do not account for the fact that the southbound left-turn movement will 
“take over” the roundabout and gaps will not be created for eastbound (off-ramp) traffic.  Realistically a 
roundabout may not improve operations much compared to the existing control. 

Traffic Signal 

The southbound off-ramp (side street approach) does not have sufficient volume to meet the Peak-hour 
signal warrant in the “plus project” scenario. We do not recommend signalization of this intersection at 
this time since 1) it does not meet the signal warrants, 2) the LOS ‘F” conditions only exist for two hours 
per day, 3) a signal would create delay for all movements 24 hours per day, and 4) signalization of this 
off-ramp would be inconsistent with the other interchanges in this area.  The Nevada Department of 
Transportation (NDOT) has not signalized the Stead Boulevard, Lemmon Valley, or Golden Valley 
southbound US 395 ramp terminals which all experience the same or worse conditions as the Red Rock 
Road southbound ramp terminal.   

Fortunately, improvements at the Red Rock Road/Silver Lake intersection will create some gaps in 
southbound traffic having positive affect (reducing delay) at the southbound ramps intersection.     

2018, 2030, AND 2040 BACKGROUND AND PLUS PROJECT CONDITIONS 

The segment of Red Rock Road between Moya Boulevard and the south project access will reach 
unacceptable levels of service by 2018 with the addition of project generated trips.  All other studied 
roadway segments will operate at level of service C or better, with or without the project, through 2018.  
The 2040 RTP shows a widening of Red Rock Road from 2 to 4 lanes between Moya Blvd and the Evans 
Ranch access before the year 2030. This planned improvement would alleviate the unacceptable LOS 
conditions when constructed.  If Red Rock Road has not been widened by Evans Ranch or the RTC by 
the time the Echeverria project increases traffic volumes to LOS ‘E’ levels (policy LOS) we recommend 
this project construct the additional two travel lanes from Moya Boulevard to the south project access 
under a CCFEA agreement.    

The RTC modeled 2030 conditions assume the following roadway network improvement: 

Segment Limits Nominal Improvements 

Red Rock Road Evans Ranch Access to Moya Blvd. Widen from 2 to 4 lanes 

With this improvement the roadway segment north of Moya Boulevard will operate at acceptable levels of 
service in the year 2030 with or with out the project. All other 2030 studied roadway segments will 
operate at acceptable levels of service. 

With this planned widening, all studied segments are also shown to operate at acceptable LOS, with or 
without the project, through 2040.  
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APPENDIX A:  
EXISTING TRAFFIC VOLUMES 



INTERSECTION TURNING MOVEMENT SUMMARY 
I~'TERSECTION: Red Rock Road /US 395 No!fhbound Ramps TIME: 7:9(1AM to 9:00AM 
JlJRJSDICTION:_ DATE: 
PROJECT TITLE: Eche\·erria Sih'er Lake Pf'Onerty - __ PROJECTNO: R.t'i08-04ll -----

--PEAK HOUR PERIOD: 7:00AM to 8:00AM 
IPEAK 15 MINUTE PERIOD: 7:15AM to 7:30AM 

Red Rock Rd PHF= 0.90 

US395NBO, I 0 0 LL Pl!F ~ #DJV/j 
0 ~ L ~ M 
0 ~ ~ 
~ N 

J I I I 
_) L 166 83 - - 173 

TOTAL - - l 
1,087 

"l r 6 0 - - 0 

-T ) rpNBOff I l I F N ~ :'l ~ M 
~ ~ -

i Red Rock Rd PHF= 0.77 

N 
INTERSECTION I 
PEAK HOUR FACTOR: 0.95 

--- - US395NB0n US 395 NB Off Red Roc({Rd Red Rocl(_Rd 
Eastbound WestboUild Northboimd Southbound 

RUNNING COUNTS Left --Thro Right Left 1111l( Right - Left Thro- Right Left Thro Right 
Period End A l! £ !! ]:; l l, !! ! J li !, TOTAL 

7:15AM l 0 57 3 34 160 12 267 
7:30A11 2 0 95 6 56 369 24 552 
7:45 AM 4 l 122 8 8J 567 39 824 
8:00AM 6 l 166 12 102 730 70 1087 
8:15AM 8 l 217 12 124 844 84 1290 
8:30 A11 10 l 264 17 149 973 92 1506 
8:45AM 10 l 306 18 171 1107 101 1714 
9:00AM 11 l 348 20 186 1215 ll3 1894 

PERIOD COUNTS 

Period End A l! £ !! ]:; ! l, !! ! J li !, TOTAL 
7:15AM l 0 57 3 34 160 12 267 
7:30AM l 0 38 3 22 209 12 285 
7:45AM 2 l 27 2 27 198 15 272 
8:00A11 2 0 44 4 19 163 31 263 
8:15 M.1 2 0 51 0 22 114 14 203 
8:30AM 2 0 47 5 25 129 8 216 
8:45 AM 0 0 42 l 22 134 9 208 
9:00AM l 0 42 2 15 108 12 180 

HOURLY TOTALS 

Beginning A! A l! £ !! .i; ! l, !! ! J li !, TOTAL 
7:00AM 6 l 166 12 102 730 70 1087 
7:15 AM 7 l 160 9 90 684 72 1023 
7:30AM 8 l 169 11 93 604 68 954 
7:45AM 6 0 184 10 88 540 62 890 
8:00AM 5 0 182 8 84 485 43 807 



INTERSECTION TURNING MOVEMENT SUMMARY 
INTERSECTION: Red Rock Road/ US 39_5 ~~rthbound Ramps TIME: 4;00PM .. 6:00PM 
JURISDICTION: DATE: Tl!t>S-15-07 
PROJECT TITLE: Eche\'erria Siln:r Lake Prope.-1-v ... PROJECT NO: .· R.t~OS-0411 -
PEAK HOUR PERIOD: 5:00PM to 6:00PM 
PEAK 15 :MINUTE PERIOD: 5:45PM to 6:00PM 

Red Rock Rd PHF= 0.89 

US395NB0n I ~ &I LL d :,; ~ L ~ N ~ 
M ~ 

j J I 1 
.J L 503 151 - - 513 

TOTAL - - I 
1,111 

"l r 9 0 - - 0 

-T 1 rpNBOff I ! 1 F ~ 0 ~ 

~ M 
~ M N 

t Red Rock Rd PHF= 0.84 

N 
INTERSECTION I 
PEAK HOUR FACTOR: 0.95 

US395NB On . US395NB Off Red Rock Rd Red Rock Rd 
Eastbound Wesf~_imd Nonh~i.lUild Southbollnd 

RU1''NING COUNTS Left Tom RiPbt - Left Tom Right Left Tom Right Left Tum Right 
Period End A ll £ !!. li !: l:i !! ! 1 li 1 mm 

4:15PM 0 0 138 IO 17 73 29 267 
4:30 PM 2 I 265 17 35 144 50 514 
4:45PM 3 3 418 2l 57 232 74 812 
5:00PM 3 3 555 29 82 326 93 1091 
5:15 PM 4 3 682 36 llJ 410 llO 1358 
5:30PM 6 3 798 57 151 477 132 1624 
5:45PM 10 3 926 91 188 547 145 1910 
6:00PM 12 4 1058 112 238 618 160 2202 

PERIOD COUNTS 

Period End A ll £ !!. .i; !: l:i !! ! 1 li 1 !Qlli 
4:15PM 0 0 138 IO 17 73 29 267 
4:30PM 2 I 127 7 18 71 21 247 
4:45PM I 2 153 8 22 88 24 298 
5:00PM 0 0 137 4 2l 94 19 279 
5:15PM I 0 127 7 JI 84 17 267 
5:30PM 2 0 ll6 21 38 67 22 266 
5:45PM 4 0 128 34 37 70 13 286 
6:00PM 2 I 132 21 50 71 15 292 

HOURLY TOTALS 

B~ningAt A ll £ !!. .i; I Q !! ! 1 li 1 TOTAL 
4:00PM 3 3 555 29 82 326 93 1091 
4:15PM 4 3 544 26 96 337 81 1091 
4:30PM 4 2 533 40 116 333 82 1110 
4:45PM 7 0 508 66 131 315 71 1098 
5:00PM 9 I 503 83 156 292 67 1111 



INTERSECTION TURNING MOVEMENT SUMMARY 
INTERSECTION: ~ed _Rock Road/ Sifrer Lake ~oad ·. TII\tE: 7:00AM .. 9:00AM 
i.ruRISDICTION: DATE: Tues s.s.-07 
PROJECT TITLE: "Echhenia Silver Lake Pronerty PROJECTNO: R;~OS-0411 · .. 

PEAK HOUR PERIOD: 7:00 Af,,f to 8:00M1 
PEAK 15 MINUTE PERIOD: 7:30AM to 7:45AM 

Red Rock Rd PHF= 0.92 

- ro ~L d M ~ L :;; M i'l ~ 

Silver Lake Rd j J j 1 
7 _J L 17 34 - - 276 

TOTAL 
3 - - 7 

1,163 
47 "l r 252 57 - - 73 

11 l ~p~eRd I I 1 F :cl 
~ ~ 

~ .; ~ 
N N N 

t Red Rock Rd PHF= 0.83 

N 
TNfERSECTION I 
PEAK HOUR FACTOR: 0.87 

Sliver Lake Rd Sliver Lake Rd Red Rock Rd Red Rock Rd 
Eastbound Westbound Northbound South~lli!d 

RUNNING COUI\"TS Left Thru Right Left Thru RiPh{ Left Tom Rioht Left Torn .... Right 
Period End A !! £ !l ls ! !i !! ! J li !, TOTAL 

7:15AM I 0 12 l6 0 6 t 52 10 3 129 I 271 
7:30AM 2 0 22 128 t 11 7 lOl 29 l 272 I l83 
7:45AM 3 2 37 20l l 16 19 169 43 9 408 I 917 
8:00AM 7 3 47 2l2 7 17 26 2ll l6 14 ll8 I 1163 
8:15AM 8 3 l3 30l 9 19 34 269 72 ll 601 3 1391 
8:30AM 10 4 64 339 ll 23 41 298 90 20 689 4 1597 
8:45AM 10 4 73 370 18 2l 4l 331 100 23 768 4 1771 
9:00AM II 6 80 403 23 29 ll 372 !17 32 Bl4 l 1987 

PERIOD COUNTS 

Period End A !! £ !l ls ! !i !! ! J li !, TOTAL 
7:15AM I 0 12 l6 0 6 I l2 10 3 129 I 271 
7:30AM I 0 10 72 I l 6 l3 19 2 143 0 312 
7:45AM I 2 ll 77 4 5 12 64 14 4 136 0 334 
8:00AM 4 I 10 47 2 t 7 46 13 5 110 0 246 
8:15AM t 0 6 53 2 2 8 54 16 I 83 2 228 
8:30AM 2 I 11 34 6 4 7 29 18 5 88 I 206 
8:45AM 0 0 9 31 3 2 4 33 10 3 79 0 174 
9:00AM I 2 7 33 5 4 10 41 17 9 86 I 216 

HOURLY TOTALS 

B§l;inning At A !! £ !l g ! !i !! ! J li !, TOTAL 
7:00AM 7 3 47 252 7 17 26 215 56 14 m I 1163 
7:l5M1 7 3 41 249 9 13 33 217 62 12 472 2 1120 
7:30AM 8 4 42 211 14 12 34 193 61 ll 417 3 1014 
7:45AM 7 2 36 16l 13 9 26 162 57 14 360 3 854 
8:00AM 4 3 33 151 16 12 29 157 61 18 336 4 824 



INTERSECTION TURNING MOVEMENT SUMMARY 

INTE~ECTION: ·-- Red Rock R~ad / Sih·er Lake Road TIME: 4:00PM •• -,6:00PM 

JURISDICTION: DATE: Tue5-8-07 -

PROJECT TITLE: cEche,·erria Siker Lake PioJ}erfu PROJECT Nb: RN08-0-Ul 
PEAK HOUR PERIOD: 5:00PM to 6:00PM 
PEAK 15 MINUTE PERIOD: 5:00PM to 5:15PM 

Red Rock Rd PHF= 0.88 

M ~L d ~ M L ~ ~ 
N 0 ~ M 

Silver Lake Rd j I J 1 
5 _J L 36 70 - - 132 

TOTAL 
10 - - 8 

1,230 

34 "l r 88 49 - - 322 -r I ~~~oRd I l 1 F N 
~ 

" ~ ~ 
~ ~ M ~ 

i Red Rock Rd PHF= 0.96 

N 
INTERSECTION I 
PEAK HOUR FACTOR: 0.98 

Sliver Lake Rd Sliver Lake Rd Red Rock Rd REid Rock Rd 
Eastbound WestboUfld - North-bound Southbound 

RUNNL'i'G COUNTS Loft Tum Right Left Tum Ri,.,t..• - Left Tum 11;,..,1,,:·· Left Thru ~-'"" 
period End ,la l! £ !! " !:: Q !! ! J K 1 TOTAL 

4:15PM 0 3 9 28 7 5 10 94 41 9 87 0 293 

4:30PM 3 4 20 45 7 12 23 181 95 14 160 0 564 

4:45 PM 4 4 28 65 10 17 34 299 142 18 227 0 848 
5:00PM 4 4 35 91 11 23 45 391 191 23 286 0 110-1 
5:15PM 7 8 43 111 15 29 63 499 254 38 349 I 1417 

5:30PM 8 11 55 130 15 39 76 603 317 52 409 3 1718 

5:45 PM 8 14 60 152 IS 49 90 706 379 65 482 5 2028 

6:00PM 9 14 69 179 19 59 102 813 453 73 539 5 2334 

PERIOD COUNTS 

period End ,la l! £ !! " !:: Q !! ! J K 1 TOTAL 
4:15 PM 0 3 9 28 7 5 10 94 41 9 87 0 293 

4:30PM 3 I 11 17 0 7 13 87 54 5 73 0 271 

4:45PM 1 0 8 20 3 5 11 118 47 4 67 0 284 

5:00PM 0 0 7 26 I 6 11 92 49 5 59 0 256 
5:15PM 3 4 8 20 4 6 18 108 63 15 63 1 313 

5:30PM 1 3 12 19 0 10 13 104 63 14 60 2 301 

5:45PM 0 3 5 22 3 10 14 103 62 13 73 2 310 

6:00PM 1 0 9 27 1 10 12 107 74 8 57 0 306 

HOURLY TOTALS 

Il~nningAt ,la l! £ !! E ! Q I! ! J K 1 TOTAL 
4:00PM 4 4 35 91 11 23 45 391 191 23 286 0 1104 

4:15PM 7 5 34 83 8 24 53 405 213 29 262 1 1124 
4:30PM 5 7 35 85 8 27 53 422 222 38 249 3 1154 
4:45PM 4 10 32 87 8 32 56 407 237 47 255 5 1180 
5:00 PM 5 10 34 88 8 36 57 422 262 50 253 5 1230 



INTERSECTION TURNING MOVEMENT SUMMARY 
Il'ffERSECTION: Red Rock Road/ Moya Boule\·ard TIME: 7:00AM to 9;_QOAM 
JURISDICTION: DATE: Thurs 5-3-07 
PROJECT TITLE: Eche\'errla Siker Lake Prone ..... , . PROJECTNO: Ri"\08-0411 
PEAK HOUR PERIOD: 7:00AM to 8:00AM 
PEAK 15 MINUTE PERIOD: 7:30AM to 7:45 AM 

Red Rock Rd PHF= 0.88 

Moya Blvd I ~ ~L PIIF •#DIV/j 
~ L ~ 

N N 0 
M ~ 

j J I 1 
_J L 9 0 - - 290 

TOTAL - -
846 

"l r 281 0 - - 218 11 I rr:1,a I l 1 F ; ~ ~ 
M ~ ~ 
~ ~ N 

t Red Rock Rd PHF= 0.87 

N 
TNfERSECTlON I 
EAK HOUR FACTOR: 0.90 

Moya Blvd Moya Blvd Red Rock Rd : Red Rock Rd 
Eastbound Westbourid Northbound Southbound 

RUNNING COUNTS Left Thru Right - Left Thru Ri<>ht Left Thru Rio-ht Loft Thru RiJdt 
Period End .A ll i;; .!l -" I !, !! ! d li 1 TOTAL 

7:15AM 49 I II 60 7 59 187 
7:30AM 133 I 27 105 10 144 420 
7:45 AM 220 7 40 154 13 222 656 
8:00AM 281 9 53 194 24 285 846 
8:15AM 319 13 75 229 32 343 1011 
8:30AM 359 16 93 262 38 407 1175 
8:45AM 397 16 IOI 286 39 446 1285 
9:00AM 423 17 ll2 299 53 502 1406 

PERIOD COUNTS 

Period End .A ll i;; .!l -" I !, !! ! d li 1 TOTAL 
7:15AM 49 I II 60 7 59 187 
7:30AM 84 0 16 45 3 BS 233 
7:45 AM 87 6 13 49 3 78 236 
8:00AM 61 2 13 40 II 63 190 
8:15AM 38 4 22 35 8 SB 165 
8:30AM 40 3 18 33 6 64 164 
8:45AM 38 0 8 24 I 39 110 
9:00AM 26 I II 13 14 56 121 

HOURLY TOTALS 

Beginning At A ll £ .!l 1' I !, !! ! d li 1 TOTAL 
7:00AM 281 9 53 194 24 285 846 
7:15AM 270 12 64 169 25 284 824 
7:30AM 226 15 66 157 28 263 155 
7:45AM 177 9 61 132 26 224 629 
8:00AM 142 8 59 105 29 217 560 



INTERSECTION TURNING MOVEMENT SUMMARY 

U...'TER~ECTION: Red Rotk Road /Moya Boulf\·ard . TIME: - -_ 4:00PM " ~:OOPM 

JURISDJ~ION: DAjE: WedS-2-07 

PROJECT TITLE: E<'.heverria Sifrer Lake-Propert..· .· .·. PROJECT NO: R.i"\OS.0411 

PEAK HOUR PERIOD: 4:00PM to 5:00PM 
PEAK 15 MINUTE PERIOD: 4:00PM to 4:15 PM 

Red Rock Rd PHF= 0.80 

Moya Blvd I i'i ~L d ~ "' L ~ N 

J I J 1 
.J L 27 0 - - 225 

TOTAL - -
777 

"l ' 198 0 - - 184 -r 1 
~~lvd I l 1 F :/ ;:i ~ 

N ~ ;; 

t Red Rock Rd PHF= 0.92 

N 
INTERSECTION I 
PEAK HOUR FACTOR: 0.89 

~oyaBlvd . Moya Blvd Red Rock Rd . Red Rock Rd 
. .Eastbound Westbound Northbound Southbound 

RUNNING COUNTS Left - -- Thru Rfo:ht Left -- Thru Ri!!ht L<ft Thro Right Left Thru Rfaht 

period End A !l £ !l t £ Q H ! J !,; 1 TOTAL 
4:15PM 57 7 69 43 4 39 219 
4:30PM 109 14 129 Bl 5 63 405 
4:45PM 157 19 179 127 10 94 586 
5:00PM 198 27 244 170 14 124 777 
5:15PM 255 34 317 208 15 148 977 
5:30PM 293 39 380 245 22 177 1156 
5:45PM 318 41 449 301 30 197 1336 
6:00PM 348 46 521 351 34 220 1520 

PERIOD COUNTS 

period End A ll £ !l t £ Q !! ! J !,; 1 TOTAL 
4:15PM 57 7 69 43 4 39 219 
4:30PM 52 7 60 42 1 24 186 
4:45PM 48 5 50 42 5 31 181 
5:00PM 41 8 65 43 4 30 191 
5:15PM 57 7 73 38 1 24 200 
5:30PM 38 5 63 37 7 29 179 
5:45PM 25 2 69 56 8 20 180 
6:00PM 30 5 72 50 4 23 184 

HOURLY TOTALS 

B!'.£!nningAt A ll £ !l J:; ! Q !! ! J E 1 IQill 
4:00PM 198 27 244 170 14 124 777 
4:15 PM 198 27 248 165 11 109 758 
4:30PM 184 25 251 160 17 114 751 
4:45 PM 161 22 270 174 20 103 750 
5:00PM 150 19 277 181 20 96 743 



INTERSECTION TURNING MOVEMENT SUMMARY 
INTERSECilON: · Red Rock Road/ US 395 Southbound ~amps _- Tl~tE: 7:00AM " 9:00AM _-

JURISDICTION: DATE: Tues$-lS-07 
PROJECT TITLE: Echen:rria Silver Lake Property PROJECT NO: RNOS-0411 

EAK HOUR PERIOD: 7:00AM to 8:00AM 
!PEAK 15 .MINUTE PERIOD: 7:30AM: to 7:45AM 

Red Rock Rd PHF= 0.84 

~ ~L d N ~ L " ~ 
~ 

US 395 SB Off J J I l 
85 _J L 0 - - 0 

TOTAL 
0 - -

937 
33 "l r !18 - - 687 11 1 ~PSB~ I l l I PHF ~ #D!V/0! 

~ ~ 
~ !'.l ~ 
N 

t Red Rock Rd PHF= 0.77 

N 
INTERSECTION I 
IDEAK_HOUR FACTOR: 0.83 

-

' US 395SB Off US395SB0n Red Rock Rd Red Rock Rd 
Eastbound Westbound Northbound Southboun~_ 

RUNNING COUNTS Left Thru Rio-ht Loft -Thru Right Loft nu;; Right Left Thru cc-·Right 
Period End A .!! i; !1 i:; .E li !! ! J li 1 TOTAL 

7:15AM 26 0 3 7 4 150 11 201 
7:30AM 45 0 8 11 4 354 37 459 
7:45AM 67 0 22 19 8 549 76 741 
8:00AM 85 0 33 27 10 677 105 937 
8:15 Af..1 107 0 40 31 12 805 118 1113 
8:30 Af..1 118 0 42 37 14 925 125 1261 
8:45AM 129 1 44 43 14 1050 134 1415 
9:00AM 138 I 45 49 14 1184 143 1574 

PERIOD COUNTS 

Period End A .!! i; !1 i:; .E li !! ! J li 1 TOTAL 
7:15AM 26 0 3 7 4 150 II 201 
7:30AM 19 0 5 4 0 20, 26 258 
7:45 Af..1 22 0 14 8 4 195 39 282 
8:00AM 18 0 11 8 2 128 29 196 
8:15 Af..1 22 0 7 4 2 128 13 176 
8:30 Af.1 11 0 2 6 2 120 7 148 
8:45 Af..1 11 1 2 6 0 125 9 154 
9:00AM 9 0 1 6 0 134 9 159 

HOURLY TOTALS 

Beginning At A .!! £ !1 i:; .E li !! ! J li 1 I.QI£ 
7:00 Af.1 85 0 33 27 ID 677 105 937 
7:15 Af..1 81 0 37 24 8 655 107 912 
7:30 Af..1 73 0 34 26 ID 571 88 802 
7:45 AM 62 I 22 24 6 501 58 674 
8:00A11 53 1 12 22 4 507 38 637 



INTERSECTION TURNING MOVEMENT SUMMARY 

rnTERSECTION: Red Rock Road /US. 3_95 Southbou!!d Ramps .. TI~IE: 4:00PM " 6:00PM--

JURisDiCTION: DATE: Th~-~-17-07 

PROJECT TITLE: Eche\'erria Silver L8l.e Prope..,.., PROJECT NO: R.t'li08-0411 . 
PEAK HOUR PERIOD: 4:00PM to 5:00PM 
"PEAK 15 MINUTE PERIOD: 4:00PM to 4:15PM 

Red Rock Rd PHF= 0.91 

~ ~L d :;; C: L M 
M -

US 395 SB Off J I l 1 
63 .J L 0 - - 0 

TOTAL 
0 - -

488 
6 "l r 69 - - 328 

-T 1 ~r:SB~ I l 1 I PHF ~ #DIV/0! 
M ~ 

~ ~ ~ 
~ 

t Red Rock Rd PHF= 0.73 

N 
INTERSECTION I 
DEAK HOUR FACTOR: 0.89 

. 
US 395 SB Off US 395 SB On Red R9ck Rd Red Rock Rd 

Eastbound Westbound Northbound SouthboUJ?d 
RUNNING COUNTS Left Thru RiPht Left Thru Right Left Turn Rioht Left Thru Right 

Period End A !! £ !! l:; E !i !! ! J li !, IQ.ill 
4:15PM 17 0 I 20 0 90 9 137 
4:30 PM 28 0 I 29 I 159 17 235 

4:45PM 44 0 3 41 3 236 26 353 
5:00PM 63 0 6 54 4 324 37 488 
5:15PM 75 I 7 73 4 391 41 592 
5:30PM 87 I 8 94 5 453 49 697 
5:45 PM 97 I 8 124 7 536 56 829 
6:00PM 109 I 9 142 8 593 60 922 

PERIOD COUNTS 

Period End A !! £ !! l:; ! !i !! ! J li !, .!QIM 
4:15PM 17 0 I 20 0 90 9 137 
4:30PM II 0 0 9 I 69 8 98 

4:45PM 16 0 2 12 2 77 9 118 

5:00PM 19 0 3 13 I 88 II 135 

5:15PM 12 I I 19 0 67 4 104 
5:30PM 12 0 I 21 I 62 8 !05 
5:45 PM 10 0 0 30 2 83 7 132 

6:00PM 12 0 I 18 I 57 4 93 

HOURLY TOTALS 

B!;filnning;At A !! £ !! !l E !i !! ! J " !, TOTAL 
4:00PM 63 0 6 54 4 324 37 488 
4:15PM 58 I 6 53 4 301 32 455 
4:30PM 59 I 7 65 4 m 32 462 
4:45PM 53 I 5 83 4 300 30 476 
5:00 PM 46 I 3 88 4 269 23 434 



 
 

 

 

 

 

 

 

APPENDIX B:  
RTC MODEL VOLUMES 
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APPENDIX C:  
EXISTING CONDITIONS INTERSECTION TECHNICAL CALCULATIONS 

 



Echeverria Silver Lake Project 

Lane Configurations 'I '(I t '(I 'I t 
Sign Control Stop 
Grade 0% 
Volume (veh/h) 281 
Peak Hour Factor 0.90 
Hourly flow rate (vph) 312 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
IC, single (s) 
IC, 2 stage (s) 
IF (s) 
pO queue free % 
cM capacity (veh/h) 

None 

112 

112 
6.4 

3.5 
64 

866 

9 
0.90 

10 

59 

59 
6.2 

3.3 
99 

1007 

Free 
0% 
53 194 

0.90 0.90 
59 216 

24 
0.90 

27 

274 

274 
4.1 

2.2 
98 

1289 

Free 
0% 

0 
0.90 

0 

Existing AM 
2: Moya Blvd & Red Rock Road 

Pir/i:cti§n1iI~~6ii#i'':\ifi.cl1;WsJ·,,Wl,Hg tNSliilJJisl)!Bgr fSl;1,~.•·'.iS8z;1Ji. 6i•§:£iit :fi;,:sci.i..i; <,•~(,l1.ik• "'"'":ls,~''. ,•,J 
Volume Total 312 10 59 216 
Volume Left 312 0 0 0 
Volume Right O 10 0 216 
cSH 866 1007 1700 1700 
Volume to Capacity 0.36 0.01 0.03 0.13 
Queue Length 95th (ft) 41 1 0 0 
Control Delay (s) 11.5 8.6 0.0 0.0 
Lane LOS B A 
Approach Delay (s) 11.4 0.0 
Approach LOS B 

Average Delay 6.2 

27 
27 

0 
1289 
0.02 

2 
7.9 

A 
7.9 

0 
0 
0 

1700 
0.19 

0 
0.0 

Intersection Capacity Utilization 30.2% ICU Level of Service 
Analysis Period (min) 15 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

A 

Synchro 6 Report 
12/2/2008 



Echeverria Silver Lake Project 
Existing AM 

7: US 395 NB Ramps & Red Rock Road 

- t - t 
Jl,iojiiimg):\f§!!;Ji:l#~;;(c5•~@'~c•;~l:;B!,Jf estc~~l±l3B WJ:!J.il%~Vl,'13J[{1;';\IYl;l8 ,; ~Nal.l'~Ji~Nl;!Ticf~;N13R' i;'l;ll;l!,f'!1i~¥SEIJ't1'f~Sl3H 
Lane Configurations ,f. .f t 'f' 
Sign Control Stop Stop Free Free 
Grade 0% 0% 0% 0% 
Volume (veh/h) 0 0 0 6 1 198 13 104 0 0 777 70 
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Hourly flow rate (vph) 0 0 0 6 1 208 14 109 0 O 818 74 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 1164 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
tF (s) 
pO queue free % 
cM capacity (veh/h) 

1164 
7.1 

3.5 
100 
131 

None 

955 

955 
6.5 

818 

818 
6.2 

4.0 3.3 
100 100 
254 376 

None 

955 1028 109 892 

955 1028 109 892 
7.1 6.5 6.2 4.1 

3.5 4.0 3.3 2.2 
97 100 78 98 

235 230 944 760 

pffedlii:iii1lllai:ie#.} "9q£~\1\lB•1· :NB\t,r;.$8.k S1:l~2t;01•:1 cf~~; s;;• >·•·•••·' 
Volume Total 216 123 818 74 
Volume Left 6 14 0 0 
Volume Right 208 0 0 7 4 
cSH 856 760 1700 1700 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Average Delay 

0.25 0.02 0.48 0.04 
25 1 0 0 

10.6 1.3 0.0 0.0 
B A 

10.6 1.3 0.0 
8 

Intersection Capacity Utilization 
Analysis Period (min) 

2.0 
60.2% 

15 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

ICU Level of Service 8 

109 

109 
4.1 

2.2 
100 

1481 

Synchro 6 Report 
11/24/2008 
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Echeverria Silver Lake Project 
Existing AM 

10: US 395 SB Ramps & Red Rock Road 

+ 
Lane Configurations 
Sign Control * ~ 4 Stop Stop Free Free 
Grade 
Volume (veh/h) 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
tF (s) 
pO queue free % 
cM capacity (veh/h) 

85 
0.90 

94 

0% 0% 
0 33 0 0 

0.90 0.90 0.90 0.90 
0 37 0 0 

None None 

1659 1664 117 1696 1659 

1659 1664 
7.1 6.5 

117 1696 1659 
6.2 7.1 6.5 

3.5 4.0 3.3 3.5 
0 100 96 100 

48 50 935 44 

4.0 
100 

51 

l)litE!llli@;•·J;'<lo!l1#;t;¥~ J;,:J}il,@ih }~:·r J(j[\,,1 ih,'$Elc1 ;1;[2: "" :;,: ';)z 
Volume Total 131 41 870 
Volume Left 94 0 753 
Volume Right 37 11 0 
cSH 66 1700 1568 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Average Delay 

1.99 0.02 0.48 
305 0 68 

596. 7 0.0 8.8 
F A 

596. 7 0.0 8.8 
F 

0 
0.90 

0 

36 

36 
6.2 

3.3 
100 

1037 

0% 
0 27 10 678 

0.90 0.90 0.90 0.90 
0 30 11 753 

117 

117 
4.1 

2.2 
100 

1472 

41 

41 
4.1 

2.2 
52 

1568 

0% 
105 0 

0.90 0.90 
117 0 

Intersection Capacity Utilization 
Analysis Period (min) 

82.4 
63.1% 

15 
ICU Level of Service B 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

Synchro 6 Report 
12/2/2008 



Echeverria Silver Lake Project 
Existing AM 

4: Silver Lake Rd & Red Rock Road 

Lane Configurations 
Sign Control 
Grade 
Volume (veh/h) 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 
IC, single (s) 
IC, 2 stage (s) 

+ 
4+ 4+ 11 tt. 11 tt. 

7 
0.90 

8 

Stop Stop 
0% 0% 

3 47 252 7 
0.90 0.90 0.90 0.90 

3 52280 8 

None None 

853 1012 305 729 981 

853 1012 
7.5 6.5 

305 
6.9 

729 
7.5 

981 
6.5 

Free Free 
0% 0% 

20 26 220 56 17 548 1 
0.90 0.90 0.90 0.90 0.90 0.90 0.90 

22 29 244 62 19 609 1 

153 610 

153 610 
6.9 4.1 

307 

307 
4.1 

IF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2 
98 

1251 
pO queue free % 97 99 92 0 97 97 97 
cM capacity (veh/h) 232 227 691 274 237 865 965 

!?1ri3¢tip/i;i1;a[fef 1t),····... ·.·.• >,Hl3i4¥12.Wl31o Jfl3£1~~·~132 ,1iN.l3z3 ;$13'tlt~~1>El;·2!'"I$1;1;~ ... ~'.:;1~ .. ~•f , ··· · ·•·· "' • ~'fr',~"·f1 
Volume Total 63 310 29 163 144 19 406 204 
Volume Left 8 280 29 0 0 19 0 0 
Volume Right 52 22 0 0 62 0 0 1 
cSH 512 287 965 1700 1700 1251 1700 1700 
Volume to Capacity 0.12 1.08 0.03 0.10 0.08 0.02 0.24 0.12 
Queue Length 95th (ft) 11 308 2 0 0 1 0 O 
Control Delay (s) 13.0 115.7 8.8 0.0 0.0 7.9 0.0 0.0 
~news B F A A 
Approach Delay (s) 13.0 115.7 0.8 0.2 
Approach LOS B F 

Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

27.7 
50.5% 

15 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

ICU Level of Service A 

Synchro 6 Report 
12/2/2008 



Echeverria Silver Lake Project 

Lane Configurations 
Sign Control 
Grade 
Volume (veh/h) 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 confvol 
vC2, stage 2 con! vol 
vCu, unblocked vol 
IC, single (s) 
tC, 2 stage (s) 
IF (s) 
pO queue free % 
cM capacity (veh/h) 

~ ' t ' ~ t 
Stop Free Free 

0% 0% 0% 
201 27 254 209 14 0 
0.00 0.00 0.00 0.00 0.00 0.00 
223 30 282 232 16 0 

None 

313 

313 
6.4 

282 

282 
6.2 

514 

514 
4.1 

3.5 3.3 2.2 
67 96 99 

669 757 1051 

Existing PM 
2: Moya Blvd & Red Rock Road 

'IIVvi=rn3 Wfl2i Ni'l?f'IINa2 ;$8ti'" ss2:if.,·. '"·' ·· ,;, 
223 30 282 232 16 0 
223 0 0 0 16 0 

0 30 0 232 0 0 

Volume Total 
Volume Left 
Volume Right 
cSH 669 757 1700 1700 1051 1700 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Average Delay 

0.33 0.04 
37 3 

13.0 10.0 
B A 

12.7 
B 

Intersection Capacity Utilization 
Analysis Period (min) 

0.17 
0 

0.0 

0.0 

31.2% 
15 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

0.14 0.01 0.00 
0 1 0 

0.0 8.5 0.0 
A 

8,5 

ICU Level of Service A 

Synchro 6 Report 
12/2/2008 



Echeverria Silver Lake Project 
Existing PM 

4: Silver Lake Rd & Red Rock Road 

Lane Configurations 4> 4> 'I tf. 'I tf. 
Sign Control Stop Stop Free Free 
Grade 0% 0% 0% 0% 
Volume (veh/h) 5 10 34 88 8 36 57 422 262 50 291 
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Hourly fiow rate (vph) 5 11 36 93 8 38 60 444 276 53 306 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 cont vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
tF (s) 
pO queue free % 
cM capacity (vehlh) 

None 

798 1254 

798 1254 
7.5 6.5 

None 

156 1002 1119 

156 1002 1119 
6.9 7.5 6.5 

360 

360 
6.9 

3.5 4.0 3.3 3.5 4.0 3.3 
98 93 96 44 95 94 

231 153 862 164 184 637 

312 

312 
4.1 

2.2 
95 

1246 

Plrli@¢fl,.JI~ne;#···· ''''''E811r,HWBJJ ,NBAS;li!N82tJI'NBi3I',;$8J;{;' Sl3±~ ....• $13'3<>,•· 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Average Delay 

52 
5 

36 
387 

0.13 
11 

15.7 
C 

15.7 
C 

Intersection Capacity Utilization 
Analysis Period (min) 

139 
93 
38 

208 
0.67 
102 

51.5 
F 

51.5 
F 

60 296 424 53 204 107 
60 0 0 53 0 0 
0 0 276 0 0 5 

1246 1700 1700 877 1700 1700 
0.05 0.17 0.25 0.06 0.12 0.06 

4 0 0 5 0 0 
8.0 0.0 0.0 9.4 0.0 0.0 

A A 
0.6 1.4 

6.7 
47.6% 

15 
ICU Level of Service A 

720 

720 
4.1 

2.2 
94 

877 

5 
0.95 

5 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

Synchro 6 Report 
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Echeverria Silver Lake Project 
Existing PM 

7: US 395 NB Ramps & Red Rock Road 

Lane Configurations ,f. 4' t 'f' 
Sign Control Stop Stop Free Free 
Grade 0% 0% 0% 0% 
Volume (veh/h) O O o 15 1 565 83 176 O O 346 
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Hourly flow rate (vph) 0 0 0 16 1 595 87 185 0 0 364 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type None 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 1319 724 
vC 1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 1319 
tC, single (s) 7.1 
IC, 2 stage (s) 
IF (s) 3.5 
pO queue free % 100 
cM capacity (veh/h) 38 

Pifecu&n.~li'ilrie#,'i 0·wsm"': 
Volume Total 612 
Volume Left 16 
Volume Right 595 
cSH 819 
Volume to Capacity 0.75 
Queue Length 95th (ft) 174 
Control Delay (s) 21.2 
Lane LOS C 
Approach Delay (s) 21.2 
Approach LOS C 

Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

724 
6.5 

4.0 
100 
325 

NB1 
273 

87 
0 

1125 
0.08 

6 
3.2 

A 
3.2 

None 

364 724 795 185 435 

364 
6.2 

3.3 
100 
681 

cfl$J3 .. 1 
364 

0 
0 

1700 
0.21 

0 
0.0 

0.0 

10.5 
77.9% 

15 

724 795 185 435 
7.1 6.5 6.2 4.1 

3.5 4.0 3.3 2.2 
95 100 31 92 

321 295 857 1125 

'8Et2'.i -:_cc/,_-:<:--o.- c"-"-~--" 

71 
0 

71 
1700 
0.04 

0 
0.0 

ICU Level of Service D 

185 

185 
4.1 

2.2 
100 

1389 

67 
0.95 

71 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

Synchro 6 Report 
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Echeverria Silver Lake Project 

- l" -
Existing PM 

10: US 395 SB Ramps & Red Rock Road 

t 
Lane Configurations 
Sign Control 

~ ~ ~ 
Stop Free Free 

Grade 
Volume (veh/h) 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (fUs) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 cont vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 
IC, single (s) 
IC, 2 stage (s) 
IF (s) 
pO queue free % 
cM capacity (veh/h) 

0% 
184 0 

0.90 0.90 
204 0 

None 

847 849 

847 849 
7.1 6.5 

3.5 4.0 
11 100 

230 227 

6 
0.90 

7 

41 

41 
6.2 

3.3 
99 

1030 

pfre<:ffR'.'f(il.!;;intifk;?"· :; ~"El3I,T ;:.5N131 ifMl1" · 
Volume Total 211 88 401 
Volume Left 204 O 360 
Volume Right 7 4 0 
cSH 236 1700 1508 
Volume to Capacity 0.90 0.05 0.24 
Queue Length 95th (ft) 187 O 23 
Control Delay (s) 78.6 0.0 7.5 
Lane LOS F A 
Approach Delay (s) 78.6 0.0 7.5 
Approach LOS F 

Average Delay 
Intersection Capacity Utilization 43.8% 
Analysis Period (min) 15 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

Stop 
0% 

0 0 
0.90 0.90 

0 0 

None 

853 847 

853 847 
7.1 6.5 

3.5 4.0 
100 100 
226 228 

0 0 
0.90 0.90 

0 0 

86 41 

86 41 
6.2 4.1 

3.3 2.2 
100 100 
973 1568 

---~ -,,-\'O'"" 

0% 
75 4 324 

0.90 0.90 0.90 
83 4 360 

88 

88 
4.1 

2.2 
76 

1508 

0% 
37 0 

0.90 0.90 
41 0 

C' ,~·0;;'\~'.Jj};;'./ 

ICU Level of Service A 

Synchro 6 Report 
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APPENDIX D:  
PROJECT TRIP GENERATION CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Trip Generation 
Echeverria Silver Lake Property 

Project Trips 

ITE Code 
150 

Current Zoning 

Land Use 
WareHousing 

General Rural 1 unit per 40 acres 
Site Area (Acre): 273 

Trips Per Current Zoning 
1 Unit 

ITECode 
210 

Land Use 
Single-Family detached housing 

Measure Density Daily Rate AM Rate In Out PM Rate 
KSF 1246 4.96 0.45 82% 18% 0.47 

Measure Density Daily Rate AM Rate In Out PM Rate 
DU 6 9.57 0.75 25% 75% 1.01 

In 
25% 

In 
63% 

Out 
75% 

New Trips 

Out 
37% 

New Trips 

Daily Trips 
6180 
6180 

Daily Trips 
57 
57 

AM Trips AM In 
561 460 
561 460 

AM Trips AM In 
5 1 
5 1 

AM Out PM Trips 
101 586 
101 586 

AM Out PM Trips 
3 6 
3 6 

PM In 
146 
146 

PM Out 
439 
439 

PM In PM Out 
4 2 
4 2 



 
 

 

 

 

 

 

 

 

APPENDIX E:  
EXISTING PLUS PROJECT INTERSECTION CALCULATIONS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Echeverria Silver Lake Project 

t 
Lane Configurations 
Sign Control ' ' t ' ' t Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 281 32 490 194 29 0 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 

0.90 0.90 0.90 0.90 0.90 0.90 
312 36 544 216 32 0 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
IC, single (s) 
IC, 2 stage (s) 

None 

609 

609 
6.4 

544 

544 
6.2 

760 

760 
4.1 

IF (s) 3.5 3.3 2.2 
pO queue free% 29 93 96 
cM capacity (veh/h) 441 539 852 

g[r~ctiol),\La)i&Jt;;l;' ;\Jl,/!J~1; ws;g:!~iI~J:i,h J-Ja;~Ii $Jl1tl4r:¥§8,g';i ;&;r24; 
Volume Total 312 36 544 216 32 O 
Volume Left 312 O O O 32 O 
Volume Right O 36 0 216 0 0 
cSH 441 539 1700 1700 852 1700 
Volume to Capacity 0.71 0.07 0.32 0.13 0.04 0.25 
Queue Length 95th (ft) 136 5 O O 3 O 
Control Delay (s) 30.6 12.2 0.0 0.0 9.4 0.0 
Lane LOS D B A 
Approach Delay (s) 28. 7 0.0 9.4 
Approach LOS D 

Average Delay 9.0 
Intersection Capacity Utilization 48.0% 
Analysis Period (min) 15 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

ICU Level of Service 

Existing plus Project AM 
2: Moya Blvd & Red Rock Road 

A 
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Echeverria Silver Lake Project 
Existing plus Project AM 

7: US 395 NB Ramps & Red Rock Road 

Lane Configurations 4> 4' t '(' 
Sign Control Stop Free Stop 
Grade 0% 0% 
Volume (veh/h) 1 0 0 0 6 
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 
Hourly flow rate (vph) 1 0 0 0 6 
Pedestrians 
Lane Width (ft) 
Walking Speed (fUs) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 

None None 

vC, conflicting volume 1709 1113 903 1113 1202 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 

1709 1113 
7.1 6.5 

IC, 2 stage (s) 
IF (s) 3.5 
pO queue free% 100 
cM capacity (veh/h) 22 

4.0 
100 
204 

pirii:cHon:Ltiineti TT.war Ni:n 
Volume Total 603 196 
Volume Left 6 14 
Volume Right 596 O 
cSH 823 697 
Volume to Capacity 0. 73 0.02 
Queue Length 95th (ft) 166 2 
Control Delay (s) 20.4 0.9 
Lane LOS C A 
Approach Delay (s) 20.4 0.9 
Approach LOS C 

1··.-.··.·-. - -.--.-.. • .. ·.•.· .. ·.·•.· .... -.-.... ···.·.--·. -.. •••.•·• • 1n.tersection Summary_. 
Average Delay 

903 
6.2 

3.3 
100 
336 

>sB,r; 
903 

0 
0 

1700 
0.53 

0 
0.0 

0.0 

1113 1202 
7.1 6.5 

3.5 4.0 
97 99 

183 181 

;SB2···· 

89 
0 

89 
1700 
0.05 

0 
0.0 

0% 
566 13 173 

0.95 0.95 0.95 
596 14 182 

182 993 

182 993 
6.2 4.1 

3.3 2.2 
31 98 

860 697 

Intersection Capacity Utilization 
Analysis Period (min) 

7.0 
87.2% 

15 
ICU Level of Service 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

0 0 
0.95 0.95 

0 0 

E 

182 

182 
4.1 

2.2 
100 

1393 

Free 
0% 
858 85 
0.95 0.95 
903 89 

Synchro 6 Report 
11/25/2008 



Echeverria Silver Lake Project 
Existing plus Project AM 

10: US 395 SB Ramps & Red Rock Road 

Lane Configurations 4> f. ,t 
Sign Control Stop Stop 
Grade 0% 0% 
Volume (veh/h) 159 0 33 0 0 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 177 0 37 0 O 
Pedestrians 
Lane Width (ft) 
Walking Speed (ftls) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
IC, 2 stage (s) 
IF (s) 
pO queue free % 
cM capacity (veh/h) 

P/ire"t;lioni,~ime".tt;?i'·• 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

None None 

1839 1844 117 1876 1839 

1839 1844 117 1876 1839 
7.1 6.5 6.2 7.1 6.5 

3.5 4.0 3.3 3.5 4.0 
0 100 96 100 100 

33 35 935 30 35 

····1=01 NB:~ iSB11i'J?i• 
213 41 960 
177 0 843 
37 11 0 
40 1700 1568 

5.33 0.02 0.54 
Err 0 84 
Err 0.0 9.4 

F A 
Err 0.0 9.4 

F 

ln(erseBffoffsffmrrfilrff:.'7~';••1• ···· · ··· · ·· ···· 
Average Delay 1763.9 

Free Free 
0% 0% 

0 0 27 10 759 105 0 
0.90 0.90 0.90 0.90 0.90 0.90 0.90 

0 0 30 11 843 117 0 

36 117 

36 117 
6.2 4.1 

3.3 2.2 
100 100 

1037 1472 

41 

41 
4.1 

2.2 
46 

1568 

Intersection Capacity Utilization 
Analysis Period (min) 

71.7% ICU Level of Service C 
15 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

Synchro 6 Report 
12/2/2008 



Echeverria Silver Lake Project 
Existing plus Project AM 

4: Silver Lake Rd & Red Rock Road 

Lane Configurations ,t. ,t. lj tf. lj tf. 
Sign Control Stop Stop Free Free 
Grade 0% 0% 0% 0% 
Volume (veh/h) 7 3 47 252 7 20 26 657 56 17 644 1 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 
Hourly flow rate (vph) 8 3 52 280 8 

0.90 0.90 
22 29 

0.90 0.90 0.90 0.90 0.90 
730 62 19 716 1 

Pedestrians 
Lane Width (fl) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (fl) 
pX, platoon unblocked 

None None 

vC, conflicting volume 1203 1604 358 1268 1573 396 717 
vC 1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
IC, single (s) 
IC, 2 stage (s) 
IF (s) 
pO queue free % 
cM capacity (veh/h) 

@&il;it1ifo1C:an~tt · ··••• 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (fl) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Average Delay 

1203 1604 
7.5 6.5 

358 1268 1573 
6.9 7.5 6.5 

396 717 
6.9 4.1 

3.5 
94 

122 

4.0 3.3 3.5 4.0 3.3 2.2 
97 92 0 92 96 97 
99 638 107 103 603 880 

,l;!Bt WB1.is•~l)l.8:S1 2Nff;2 •'lNEl1$ ;$Eli11>H f$B2 i$8;~>f 
63 310 29 487 306 19 477 240 

8 280 29 0 0 19 0 0 
52 22 0 0 62 0 0 1 

353 114 880 1700 1700 824 1700 1700 
0.18 2.72 0.03 0.29 0.18 0.02 0.28 0.14 

16 714 3 0 0 2 0 0 
17.4 857.6 9.2 0.0 0.0 9.5 0.0 0.0 

C F A A 
17.4 857.6 0.3 0.2 

C F 

Intersection Capacity Utilization 
Analysis Period (min) 

138.5 
50.5% 

15 
ICU Level of Service 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

A 

792 

792 
4.1 

2.2 
98 

824 

Synchro 6 Report 
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Echeverria Silver Lake Project 

Lane Configurations 
Sign Control 
Grade 
Volume (veh/h) 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ftls) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 

¥ t 'f 11 t 
Stop Free 

0% 
20 

0.92 
22 

None 

393 

393 
6.4 

0 
0.92 

0 

58 

58 
6.2 

0% 
53 

0.92 
58 

Free 
0% 

92 0 309 
0.92 0.92 0.92 
100 0 336 

158 

158 
4.1 

tF (s) 3.5 3.3 2.2 
pO queue free% 96 100 100 
cM capacity(veh/h) 611 1009 1422 

:Olrec:Uoiitl.ijfit;i#' > •/ws:;r iN$c1.·· Nsz ·. ·ssanss2?•········ 
Volume Total 22 58 100 O 336 
Volume Left 22 O O O O 
Volume Right o O 100 O O 
cSH 611 1700 1700 1700 1700 
Volume to Capacity 0.04 0.03 0.06 0.00 0.20 
Queue Length 95th (ft) 3 0 0 0 0 
Control Delay (s) 11.1 0.0 0.0 0.0 0.0 
Lane LOS B 
Approach Delay (s) 11.1 
Approach LOS B 

JiffeYseoffan•summ~i'v•···········.···· 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

0.0 

0.5 
26.3% 

15 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

0.0 

ICU Level of Service 

Existing plus Project AM 
11: Driveway B & Red Rock Road 

-- - - - - - -- -- ·-·- 0/-'""" 

A 

Synchro 6 Report 
11/25/2008 



Echeverria Silver Lake Project 

Lane Configurations V t f 11 t 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 81 o 145 368 o 329 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly fiow rate (vph) 88 0 158 400 0 358 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type None 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC 1, stage 1 cont vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
tF (s) 
pO queue free % 
cM capacity (veh/h) 

l:l)r§ctia'n, J:afiiitk{ •. · 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

rntefse'.i51l§n$ummaW " 
Average Delay 

515 

515 
6.4 

3.5 
83 

520 

WflA 
88 
88 

0 
520 

0.17 
15 

13.3 
B 

13.3 
B 

158 558 

158 558 
6.2 4.1 

3.3 2.2 
100 100 
888 1013 

'NBA NB2 $BJ SJ32'.X' 
158 400 0 358 

0 0 0 0 
0 400 0 0 

1700 1700 1700 1700 
0.09 0.24 0.00 0.21 

0 0 0 0 
0.0 0.0 0.0 0.0 

0.0 0.0 

Intersection Capacity Utilization 
Analysis Period (min) 

1.2 
28.5% 

15 
ICU Level of Service 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

Existing plus Project AM 
16: Driveway A & Red Rock Road 

A 

Synchro 6 Report 
11/25/2008 



Echeverria Silver Lake Project 

Lane Configurations 
Sign Control 
Grade 
Volume (veh/h) 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
IC, single (s) 
IC, 2 stage (s) 
IF (s) 
pO queue free% 
cM capacity (veh/h) 

f t 

~ ' t ' ~ t Stop 
0% 
201 
0.90 
223 

None 

517 

517 
6.4 

3.5 
55 

496 

34 
0.90 

38 

437 

437 
6.2 

Free 
0% 
393 

0.90 
437 

209 
0.90 
232 

36 
0.90 

40 

669 

669 
4.1 

3.3 2.2 
94 '96 

620 921 

Free 
0% 

0 
0.90 

0 

Existing plus Project PM 
2: Moya Blvd & Red Rock Road 

!;lff~6ilon:La11e'tt~~)'i;;";;J;wa1 wa:z i;£ri!s1 .1Na2vf§Bj1 · sB:;z*(" 0.,x . . • , •• ,.,4 c·--·--:·c<-~ 

Volume Total 223 38 437 
Volume Left 223 0 0 
Volume Right O 38 0 
cSH 496 620 1700 
Volume to Capacity 0.45 0.06 0.26 
Queue Length 95th (ft) 58 5 0 
Control Delay (s) 18.1 11.2 0.0 
Lane LOS C B 
Approach Delay (s) 17.1 0.0 
Approach LOS C 

r~t~r§!lPll~fir$Ufom~&• 
Average Delay 5.0 

232 
0 

232 
1700 
0.14 

0 
0.0 

40 
40 

0 
921 

0.04 
3 

9.1 
A 

9.1 

0 
0 
0 

1700 
0.00 

0 
0.0 

Intersection Capacity Utilization 
Analysis Period (min) 

45.2% ICU Level of Service 
15 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

A 

Synchro 6 Report 
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Echeverria Silver Lake Project 

- -
Existing plus Project PM 

4: Silver Lake Rd & Red Rock Road 

t 
Lane Configurations 
Sign Control 

.;. .;. ~ tr. ~ tr. 
Grade 
Volume (veh/h) 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
IF (s) 
po queue free % 
cM capacity (veh/h) 

5 
0.95 

5 

1311 

1311 
7.5 

3.5 
94 
90 

. \]::El 1 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Average Delay 

52 
5 

36 
185 

0.28 
27 

31.8 
D 

31.8 
D 

Stop Stop 
0% 0% 
10 34 88 8 

0.95 0.95 0.95 0.95 
11 36 93 8 

None None 

1839 375 1367 1704 

1839 375 1367 1704 
6.5 6.9 7.5 6.5 

4.0 3.3 3.5 4.0 
84 94 0 89 
65 622 79 78 

/WBJ••s NB1 NB:2 sNE33 
139 60 394 473 
93 60 0 0 
38 0 0 276 

103 855 1700 1700 
1.35 0.07 0.23 0.28 
246 6 0 0 

285.7 9.5 0.0 0.0 
F A 

285.7 0.6 
F 

36 57 
0.95 0.95 

38 60 

433 751 

433 751 
6.9 4.1 

3.3 2.2 
93 93 

571 855 

/SE31 Tss2 
53 497 
53 0 
0 0 

773 1700 
0.07 0.29 

5 0 
10.0 0.0 

A 
0.7 

Intersection Capacity Utilization 
Analysis Period (min) 

22.1 
51.4% 

15 
ICU Level of Service 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

Free Free 
0% 0% 
561 262 50 708 5 
0.95 0.95 0.95 0.95 0.95 
591 276 53 745 5 

Si:\~ 
254 

0 
5 

1700 
0.15 

0 
0.0 

A 

866 

866 
4.1 

2.2 
93 

773 

Synchro 6 Report 
11/25/2008 



Echeverria Silver Lake Project -
Existing plus Project PM 

7: US 395 NB Ramps & Red Rock Road 

t + 
Lane Configurations 
Sign Control Stop 

4> 4' t ., 
Grade 
Volume (veh/h) 
Peak Hour Factor 
Hourly fiow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (!Us) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
tF (s) 
pO queue free % 
cM capacity (veh/h) 

Pfreffi2n.'Lane'Ji:Z'.•.•· 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

0 
0.95 

0 

1835 

1835 
7.1 

3.5 
100 

7 

WB}i, 
735 

16 
718 
763 

0.96 
374 

47.5 
E 

47.5 
E 

Ji\!1ir~edie>n;&urniiiaiySii 
Average Delay 

0% 
0 0 

0.95 0.95 
0 0 

15 
0.95 

16 

Stop 
0% 

1 
0.95 

1 

None None 

1117 734 1117 1257 

1117 734 1117 1257 
6.5 6.2 7.1 6.5 

4.0 3.3 3.5 4.0 
100 100 91 99 
184 420 169 152 

0NB1 <sflI1 ss2.:?' 
296 734 140 

87 0 0 
0 0 140 

772 1700 1700 
0.11 0.43 0.08 

10 0 0 
4.0 0.0 0.0 

A 
4.0 0.0 

Free 
0% 

682 83 198 0 
0.95 0.95 0.95 0.95 
718 87 208 0 

208 874 

208 874 
6.2 4.1 

3.3 2.2 
14 89 

832 772 

Intersection Capacity Utilization 
Analysis Period (min) 

18.9 
104.8% 

15 
ICU Level of Service G 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

Free 
0% 

0 697 133 
0.95 0.95 0.95 

0 734 140 

208 

208 
4.1 

2.2 
100 

1362 
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Echeverria Silver Lake Project 
Existing plus Project PM 

10: US 395 SB Ramps & Red Rock Road 

Lane Configurations 
Sign Control 
Grade 
Volume (veh/h) 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 
IC, single (s) 
IC, 2 stage (s) 
IF (s) 
pO queue free % 
cM capacity (veh/h) 

-
4 ~ 4 

Stop Free Free Stop 
0% 0% 0% 0% 

206 
0.90 
229 

0 0 75 4 675 37 6 0 0 0 
0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 

0 0 83 4 750 41 7 0 0 0 

None None 

1627 1629 41 1633 1627 86 

1627 1629 41 1633 1627 86 
7.1 6.5 6.2 7.1 6.5 6.2 

3.5 4.0 3.3 3.5 4.0 3.3 
0 100 99 100 100 100 

50 51 1030 49 51 973 

41 

41 
4.1 

2.2 
100 

1568 

88 

88 
4.1 

2.2 
50 

1508 

@eeigJj,qiJ1<L~iJe.# ;3i;JE:i3l l'.iNJlit}{ SB]i 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Average Delay 

236 
229 

7 
51 

4.60 
Err 
Err 

F 
Err 

F 

88 791 
0 750 
4 0 

1700 1508 
0.05 0.50 

0 72 
0.0 9.5 

0.0 
A 

9.5 

Intersection Capacity Utilization 
Analysis Period (min) 

2120.2 
64.4% 

15 
ICU Level of Service C 

0 
0.90 

0 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

Synchro 6 Report 
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Echeverria Silver Lake Project 

Lane Configurations "I '(' t '(' "I t 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 88 145 0 254 29 0 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly flow rate (vph) 96 158 0 276 32 0 
Pedestrians 
Lane Width (ft) 
Walking Speed (fl/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
IC, single (s) 
IC, 2 stage (s) 
IF (s) 
pO queue free % 
cM capacity (veh/h) 

None 

434 

434 
6.4 

276 

276 
6.2 

308 

308 
4.1 

3.5 3.3 2.2 
83 100 100 

579 763 1253 

pfrei:Jfcth;Eariil'#X·· <wen. waw J:Js1 .Na;? SBt:1,it ss'2,;.ec·, 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Average Delay 

96 
96 
0 

579 
0.17 

15 
12.4 

B 
12.4 

B 

Intersection Capacity Utilization 
Analysis Period (min) 

0 
0 
0 

1700 
0.00 

0 
0.0 

A 

276 32 0 158 
0 0 0 0 
0 32 0 0 

1700 1700 1700 1700 
0.16 0.02 0.00 0.09 

0 0 0 0 
0.0 0.0 0.0 0.0 

0.0 0.0 

-- ------- ---- ---- ----s-,--- --·--:--,c---, .. -:-;:,-::,,:7,-

24.9% ICU Level of Service 
15 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

Existing plus Project PM 
11: Driveway B & Red Rock Road 

A 
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Echeverria Silver Lake Project 

f t 

Existing plus Project PM 
16: Driveway A & Red Rock Road 

~qv~mei\l~J1t~gM1~1;r~t'$'~\1\11:1r.:l81M.'BR~~wtJi'~NsRll!c,;ss~sa'l'~~ii~!i~~~~:;,t:~*~irt~1t1~~~~~w~"f'~'f~~i1 
Lane Configurations 'I -, t -, 'I ,t 
Sign Control Stop Free Free 
Grade 0% 0% 0% 
Volume (veh/h) 351 O 283 117 O 233 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 
Hourly flow rate (vph) 382 0 308 127 O 253 
Pedestrians 
Lane Width (ft) 
Walking Speed (IVs) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 cont vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 

None 

561 

561 
6.4 

308 

308 
6.2 

435 

435 
4.1 

tF (s) 3.5 3.3 2.2 
pO queue free % 22 100 100 
cM capacity (veh/h) 489 732 1125 

PJ/i!ctforoiliEiiill.~i~ii :tiWJ'lin"'~Wir~slNJ:l,~·t· N a:/1",;$a~t1: sa..'2 ,,;;,,.,ti,,· .·.;,,;,,•ii:f,f,;~~Dif'ff.··. { \~'/cJ;ti).q;tr1;;i2r£;.J 
Volume Total 382 O 308 127 O 
Volume Left 382 O O O O 
Volume Right O O O 127 O 
cSH 489 1700 1700 1700 1700 
Volume to Capacity 0.78 0.00 0.18 0.07 0.00 
Queue Length 95th (ft) 175 0 0 0 O 
Control Delay (s) 33.9 0.0 0.0 0.0 0.0 
Lane LOS D A 
Approach Delay (s) 33.9 0.0 0.0 
Approach LOS D 

Average Delay 

253 
0 
0 

1700 
0.15 

0 
0.0 

Intersection Capacity Utilization 
Analysis Period (min) 

12.1 
41.0% 

15 
ICU Level of Service 

HCM Unsignalized Intersection Capacity Analysis 
Fehr & Peers Associates, Inc. 

A 

Synchro 6 Report 
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Warrant 38: Peak Hour Volume 

Signal Warrant Analysis 
US 395 SB Ramps/Red Rock Road 

The peak hour volume warrant is satisfied when the plotted point representing the vehicles per hour on 
the major street (total of both approaches) and the corresponding vehicles per hour of the higher 
volume minor street approach (one direction only) for one hour (any four consecutive 15-minute 
periods) of an average day falls above the curve in Figure 4-5 for the existing combination of approach 
lanes. 

Analysis 

No of lanes 

Major Street 

Minor Street 

w 
:a 3 600 
0 
> - 500 0:: I 
w 0.. 

~ ~ 400 
I () 
' .,: 

>- 0 300 w 0:: 
w 0.. 
0:: 0.. 
t;j .,: 200 
0:: 
O 100 z 
::E 

Peak Hour 

Vehicles Per Hour 

Time Major Street Minor street 
(Sum of both (High volume 
approaches) approach) 

7:00AM . 900 187 

FIGURE 4C-3. PEAK HOUR VOLUME WARRANT 

-------- ---------~--------~---------~--------+---------1---------, : / f OR MOR~ LANES & ~ OR MOR~ LANES 
-L- -----~---------L--------~---------1---------

1 I I I 

2 OR MORE LANES & 1 LAN6 _ , _________ r ________ 1 _________ 1 ________ _ 

' ' ' 
' 

1 LAN!c & 1 LANE: 
- - - - - - I - - - - - - - - -,- - - - - - - - -,,___ ' 

' ' ' ' ' --------,---------,---0--- ---- ---,-
1 I I I 

' ' ' ' ' ' --------~---------~--------~---------~--------+--
' ' ' ' ' ' ' o.i-----------------------...----1 

*150 
*100 

400 600 800 1000 1200 1400 1600 1800 

MAJOR STREET - TOTAL OF BOTH APPROACHES (VPH} 

"Note: 150 vph applies as the lower threshold volume for a minor street 
approach with two or more lanes and 100 vph applies as the lower threshold 
volume for a minor street approach with one or lane. 

!warrant Not Met 

IO Peak Hour I 

I 

WARRANT 38 (URBAN) 



Signal Warrant Analysis 
Red Rock Road/Silver Lake Road 

Warrant 2: Four-Hour Vehicular Volumes 
The Four Hour Volume Warrant is satisfied when each of any four hours of an average day the plotted 
points representing the vehicles per hour on the major street (total of both approaches) and the 
corresponding vehicles per hour on the higher volume minor street approach (one direction only) all fall 
above the curve in Figure 4C-1 for the existing combination of approach lanes. 

Analysis 

Major Street 

Minor Street 

Time 

7:00AM 

8:00AM 

5:00 PM 

4:00PM 

No of lanes 

~I 
Peak Four Hours 

Vehicles Per Hour 

Major Street Minor street 
(Sum of both (High volume 
approaches) approach) 

1,363 276 

1,084 179 

1,549 132 

1,492 125 

FIGURE 4C-1. FOUR HOUR VOLUME WARRANT 

500 ..... ~ .... ~~ ..... ~~ ..... ~~..-~ ..... ~~...-~~ ... ~~..-~~ ... ~~ ...... ~--. 
w 
:;;, 
::, 
c5 400 
>~ 
a:'.I 
w 0.. 
i]i e- 300 
-I 
I <.l 

' <{ 8 ~ 200 
a:'. 0.. 
f-- 0.. 
en <>: 

: : 2 ~R MO~E LAN~S & 2 (:)R MO~E LAN~S 
I I I I I I 
I I I I I I ,-----,-----,-----,-----,-----,-----,-----,-----

1 I I I I I 

' 2 OR MORE LANES & 1 LANE ' 
I I I I I 

I I I I I I I -----1 -----1 -----1 -----1-----, ---o--
l I I I 

' ' I I I I 

' ' ' 
' ' 
' ' ' ' I I I I I 

a:'. 100 
_____ L _____ L _____ L _____ L _____ L _____ L ____ _ --~----- *115 

•so 0 
z 

I I I I I I 
I I I I 

' ' :;;, 0-1---------------------------1 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 

MAJOR STREET - TOTAL OF BOTH APPROACHES (VPH) 

·Note: 115 vph applies as the lower threshold volume for a minor street 'I O_P_e_a_k_F_o_u_r_H_o_u_r~s I 
approach with two or more Janes and 80 vph applies as the lower threshold 
volume for a minor street approach with one or lane. 

I warrant Met 

WARRANT 2 (URBAN) 



Warrant 3B: Peak Hour Volume 

Signal Warrant Analysis 
Red Rock Road/Silver Lake Road 

The peak hour volume warrant is satisfied when the plotted point representing the vehicles per hour on 
the major street (total of both approaches) and the corresponding vehicles per hour of the higher 
volume minor street approach (one direction only) for one hour (any four consecutive 15-minute 
periods) of an average day falls above the curve in Figure 4-5 for the existing combination of approach 
lanes. 

Analysis 

w 

Major Street 

Minor Street 

Time 

7:00AM 

No of lanes 

Peak Hour 

Vehicles Per Hour 

Major Street Minor street 
(Sum of both (High volume 
approaches) approach) 

1,363 276 

FIGURE 4C-3. PEAK HOUR VOLUME WARRANT 

' ~ 600 - ------- -------- -i- - - - - -----+----- - - - -:----------+ -- - - - ----1------- - -

--' 
0 
> - 500 rr: I 
W CL 

~ i' 400 
Io 

' <{ 
f- 0 300 w rr: 
W CL 

~ ~ 200 
rr: 
~ 100 
:;; 

: : / f OR MOR~ LANES & ~ OR MOR~ LANES 
_L_ _ _ - - _ _1 _________ f ___ - ------'------ ___ -1- --------

1 I I I 

2 OR MORE LANES & 1 LANE 
- ----- - - - _1 _________ .1 _ - - - _____ ! _______ - -

' ' ' ' 

' ' ' ---------+---------~---------+---------~--------+--
1 I I I I 

I I I I 

' ' ' 0-1----------------------------1 

*150 
*100 

400 600 800 1000 1200 1400 1600 1800 
MAJOR STREET - TOTAL OF BOTH APPROACHES (VPH) 

"'Note: 150 vph applies as the lower threshold volume for a minor street 
approach with two or more lanes and 100 vph applies as the lower threshold 
volume for a minor street approach with one or lane. 

jwarrant Met 

[ o Peak Hour I 

WARRANT 3B (URBAN) 
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Warrant 2: Four-Hour Vehicular Volumes 

Signal Warrant Analysis 
US 395 SB Ramps/Red Rock Road 

The Four Hour Volume Warrant is satisfied when each of any four hours of an average day the plotted 
points representing the vehicles per hour on the major street (total of both approaches) and the 
corresponding vehicles per hour on the higher volume minor street approach (one direction only) all fall 
above the curve in Figure 4C-1 for the existing combination of approach lanes. 

Analysis 

No of lanes 

Major Street 

Minor Street ~ I 
Peak Four Hours 

Vehicles Per Hour 

Time Major Street Minor street 
(Sum of both (High volume 
approaches) aooroach) 

7:00AM 900 187 

8:00AM 644 128 
. 

4:00 PM 770 . 91 

5:00 PM 727 70 

FIGURE 4C-1. FOUR HOUR VOLUME WARRANT 
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·Note: 115 vph applies as the lower threshold volume for a minor street IO Peak Four Hours I 
approach with two or more lanes and 80 vph applies as the lower threshold 
volume for a minor street approach with one or lane. 

I warrant ,.ot Met 

WARRANT 2 (URBAN) 



 
 

 

 

 

 

 

 

 

APPENDIX G:  
SIGNALIZED INTERSECTION MITIGATION TECHNICAL CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



05-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake Properor HCM: 2000 
Scenario: Traffic Sig_nal AM Silver Lake Road #of Runs: 1 
TOD: Default TOD Analysis Period: __J_§__Minutes PHF: 1 ---

Intersection: 2: Moya Blvd & Red Rock Road Type: Un-Signalized 
-

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume --

Avg % Std Dev Avg LOS Std Dev 
T 123 504 413 0 4.0 A 0.0 

NB 
~ 

R 49 183 381 0 2.8 A 0.0 

1------------
Subtotal 171 687 402 -- 3.7 A --

L 7 27 386 0 7.0 A 0.0 
SB 

~--
Subtotal 7 27 386 ·- 7.0 A .. 

L 70 297 424 0 19.5 C 0.0 
WB R 8 33 413 0 4.2 A 0.0 -

Subtotal 78 330 423 ·- 18.0 C .. 
--

Total 257 1044 408 -- 8.3 A --

Intersection· 4· Silver Lake Rd & Red Rock Road Type· Sionalized -·· 

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

L 7 25 417 0 19.4 B 0.0 
NB T 164 680 415 0 6.3 A 0.0 

R 14 45 321 0 4.1 A 0.0 
Subtotal 185 760 405 -- 6.6 A --

L 4 24 600 0 28.8 C 0.0 
SB T 161 696 432 0 15.5 B 0.0 - --

R 0 3 -- 0 1.3 A 0.0 -
Subtotal 166 723 436 -- 16.9 B --

L 2 16 800 0 8.1 A 0.0 
EB T 1 4 400 0 12.1 B 0.0 --

R 12 36 300 0 2.0 A 0.0 
Subtotal 14 66 400 ·- 4.6 A .. 

L 63 275 437 0 19.6 8 0.0 
WB T 2 9 450 0 23.2 C 0.0 

R 5 13 260 0 24.0 C 0.0 
Subtotal 70 297 424 ·- 19.9 B .. 

Total 434 1826 421 -· 12.4 B --

fp 1 

fEHll & PEERS 
TAAHSPORTATIOI CO~IUlTA~TS 



05-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake Property HCM: 2000 

Scenario: Traffic SignalAM Silver Lake Road # of Runs: --~1 __ _ 
TOD: Default TOD Analysis Period: 15 Minutes PHF: 1 

Intersection· 7· US 395 NB Ramps & Red Rock Road Type· Un-Sianalized -~--

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

~---·- . 
L 3 14 467 0 4.8 A 0.0 

NB T 43 183 
I...-_,_,"--

426 0 1.1 A 0.0 
-· 

e-------- - Subtotal 47 197 428 .. 1.4 A .. 
T 215 930 435 0 2.0 A 0.0 

SB R 21 87 
~ 

414 0 0.8 A 0.0 

1-----------------
Subtotal 236 1017 431 .. 1.9 A .. 

L 2 6 300 0 19.6 C 0.0 
WB 

___ ,, __ 
T 0 2 .. 0 11.5 B 0.0 . ---
R 142 566 399 0 10.4 B 0.0 -

Subtotal 143 674 401 .. 10.5 B .. 
--· 

Total 426 1788 420 .. 4.6 A .. 
--·--

Intersection· 10· US 395 SB Ramps & Red Rock Road Type· Un-Sianalized 

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

--·-
T 7 27 386 0 0.9 A 0.0 

NB ·-
R 3 8 400 0 0.3 A 0.0 

Subtotal 9 35 389 .. 0.8 A .. 
L 190 811 427 0 4.9 A 0.0 

SB T 26 122 469 0 4.9 A 0.0 
Subtotal 216 933 432 .. 4.9 A .. 

L 40 168 420 0 168.9 F 0.0 
EB R 8 44 550 0 156.3 F 0.0 -

Subtotal 48 212 442 .. 166.3 F .. 
~--

Total 273 1180 432 .. 33.8 D .. 

fp 2 

fEHR & PEERS 
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05-Dec-OB 

SIMTRAFFIC QUEUING REPORT 

Project: EcfLeverria Silver Lake Property 

Scenario: Traffic Signal AM Silver Lake Roc1d-_ _____ _ 

TOD: Default TOD Analysis Period: 15 M{fl(Jles 

Intersection: 2: Mova Blvd & Red ~,,,,o,,,ck,.._R.,.o"'a_..d _______ ~ 

Storage Maximum Queue (ft) 

Approach Movement Length Avg > Storage Std Dev 
--·--"--·-

NB T 1404 24 --
R 1404 43 --

SB L 1457 59 ---·-- - -
WB L 2469 332 --

R 2469 69 --

Intersection: 4: Silver Lake Rd & Red R,~o~ck=R.,.o~a_..d _____ _ 

Storage Maximum Queue (ft} 
Approach Movement Length Avg > Storage Std Dev 

L 100 50 --
NB T 323 202 ----

R 323 202 --
--·--.. ·--·-

L 90 117 Yes 
SB T 1404 440 --

R 1404 400 --
L 1173 54 --

EB --·-
T 1173 54 --
R 1173 54 --
L 2422 187 --

WB T 2422 
- -

187 -
R 2422 187 --

fp 
fEHR & P HRS 
TR~aSPORTATIO~ tO~SULT~~l$ 

HCM: -~20=0=0-~ 
PHF: __ __,_1 __ 

# of Runs: --~1 __ 

Type: Un-Signalized 

Average Queue (ft} 

Avg > Storage Std Dev 
------

1 --
1 --

14 --
- ---

98 -- --
22 ----

Type: Signalized 
--

Average Queue (ft) 

Avg > Storage Std Dev 
18 --
63 --
63 -- ---
15 --

146 ---
52 --
19 --
19 --

19 -- -
94 --_,, ___ 

94 ---- -
94 --

1 



05-Dec-08 

SIMTRAFFIC QUEUING REPORT 

Project: 

Scenario: 

Echeverria Silver Lake Property 

Traffic Signal AM Silver Lake Road 

TOD: Default TOD Analysis Period: 15 Minutes 

Intersection: L_US 395 NB Ramps & Red Rock Road 
-

Storage Maximum Queue (ft) 
Approach Movement Length Avg > Storage Std Dev 

NB L 385 48 --
T 385 48 --
L 1644 177 --

WB T 1644 177 --
R 1644 177 --

Intersection· 10· US 395 SB Ramps & Red Rock Road 

Storage Maximum Queue (fl) 
'----

Approach Movement Length Avg > Storage Std Dev 
SB L 385 95 ---- --

T 385 95 --
EB L 1618 559 -----

R 1618 559 --

fp 
fEHR & PEERS 
HAKSPORT~no~ (0\SUtT)~H 

HCM: -~2=00~0~_ 
PHF: 1 

# of Runs: __ _._1 __ 

Type: Un-Signalized 
--

Average Queue (fl) 

Avg > Storage Std Dev 
6 --
6 --

94 --
94 --
94 --

Type· Un-Signalized ---

---
Average Queue (ft) 

Avg > Storage Std Dev 
28 --
28 --

303 --
303 -- ---

2 



05-Dec-08 

SIMTRAFFIC QUEUING REPORT 

Project: 

Scenario: 

Echeverria Silver Lake Propert,_._y'-----­

Traffic Signal PM Silver Lake Road 

TOD: Default TOD Analysis Period: 15 Minutes 

Intersection· 2· Mova Blvd & Red Rock Road . 
~ 

Storage Maximum Queue (ft) 
Approach Movement Length Avg > Storage Std Dev 

NB R 1404 24 --
SB L 1503 33 -- . 
WB L 2469 165 --

R 2469 70 --.. 

Intersection: 4: Silver Lake Rd & Red Rock Road 

Storage Maximum Queue (ft) 
Approach Movement Length 

f------
Avg > Storage Std Dev 

L 325 73 --
NB T 325 183 --

R 325 180 --
L 1404 82 --

SB T 1404 264 --
R 1404 264 --
L 1174 54 --

EB T 1174 54 --_,,_ 

R 1174 54 --
L 2422 176 --

WB T 2422 176 --
R 2422 176 --

fp 
FEHR & PEERS 
UAUPORl~T!Ol {O~IULURTS 

HCM: 

PHF: 

#of Runs: 

2000 

1 

1 

Type· Un-Sionalized 

Average Queue (fl) 
~---

Avg > Storage Std Dev . 
2 .. 

11 --
·-

67 --
26 --

Type: Signalize_cL..._ 

Average Queue (ft) 

Avg > Storage Std Dev 

29 --
80 --
80 --
18 --

129 --
·-

19 --
24 --
24 --
24 --
66 --
66 --
66 --



05-Dec-OB 

SIMTRAFFIC QUEUING REPORT 

Project: Echeverria Silver Lake Prop_=e=rty ___ ____ _ 

Scenario: Traffic Signal PM Silver Lake Road 

TOD: Default TOD Analysis Period: _ 15 Minutes 

Intersection· 7· US 395 NB Ramps & Red Rock Road -

Storage Maximum Queue (ft) 
f--·· Approach Movement Length Avg > Storage Std Dev 

NB L 387 114 --
T 387 114 --

SB R 325 23 .. 
-

L 1626 897 .. 
WB T 1626 897 .. 

R 1626 897 .. 

Intersection· 10· US 395 SB Ramps & Red Rock Road 

Storage Maximum Queue (ft) 
Approach Movement Length Avg > Storage Std Dev -

SB L 387 257 .. 
--

T 387 257 .. 
EB L 1618 488 .. 

.• 
R 1618 488 .. 

fp 
FEHR & PEERS 
TUNSPOHATIO~ CO~SUlTA~H 

HCM: 2000 

PHF: __ ~1-~ 
# of Runs: --~1 

Type· Un Sianalized -
Average Queue (ft) 

--

Avg > Storage Std Dev 
48 --
48 .. 

1 .. 
272 -- -
272 .. 
272 -· 

Type· Un-S/qnalized 

Average Queue (ft) 
-

Avg > Storage Std Dev 
58 .. 
58 .. 

182 .. 
182 -· 

2 



05-Dec-08 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake Property HCM: _ 2000 

Scenario: Traffic SignalPM s,=·1v~e~r=L=ak=e~R=oa=d~------ # of Runs: ___ 1~--
TOD: Default TOD Analysis Period: 15 Minutes PHF: __ __._1 __ 

Intersection: 2: Moya Blvd & Red Rock Road Type: Un-Signalized 

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % 

·-
Std Dev Avg LOS Std Dev ----

T 98 378 386 0 3.3 A 0.0 
NB ------ -

R 52 202 388 0 3.3 A 0.0 
Subtotal 151 580 387 -- 3.3 A --

L 9 30 333 0 6.0 A 0.0 
SB 

------

Subtotal 9 30 333 .. 6.0 A --·- . 
L 50 184 368 0 12.2 B 0.0 

WB --
R 9 36 450 0 4.9 A 0.0 

----- . 
Subtotal 59 220 373 .. 11.0 B .. _,, ____ 

Total 218 830 381 .. 5.4 A .. 

Intersection: 4: Silver Lake Rd & Red Rock Road Type: ___Jiig11alized 
-·---·-·---

Demand Volume Served DelayNeh (sec) 
·-·· Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

.... 

L 14 52 371 0 20.6 C 0.0 
NB ---- _,,, ·-"·---

T 140 526 376 0 5.8 A 0.0 
R 66 264 400 0 5.0 A 0.0 

Subtotal 220 842 383 .. 6.5 A -· ------··---
L 13 53 442 0 24.7 C 0.0 

SB T 177 700 395 0 10.9 B 0.0 
R 1 4 400 0 0.6 A 0.0 

Subtotal 191 757 396 -· 11.8 B -· ~--- . 
L 1 3 300 0 19.9 B 0.0 

EB T 3 7 350 0 17.6 B 0.0 
R 9 31 388 0 2.6 A 0.0 

Subtotal 12 41 342 -· 6.4 A .. 
-·--

L 22 106 482 0 22.0 C 0.0 
WB ---

T 2 4 200 0 15.8 B 0.0 
- -·-·--

R 9 43 478 0 9.5 A 0.0 --
Subtotal 33 153 464 .. 18.3 B -· 

Total 456 1793 393 .. 9.7 A .. 
----.... -

fp 1 
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IRA~SPORTATIO~ CO~SUllA~TS 



05-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake Prop_erJy HCM: 2000 
Scenario: Traffic Signal PM Silver Lake Road #of Runs: 1 
TOD: Default TOD Analysis Period: 15 Minutes PHF: 1 

Intersection: 7: US 395 NB Ramp_s & Red Rock Road Type: Un-Signalized 
~-- - - -

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg 
~ 

% Std Dev Avg LOS Std Dev 
L 21 79 376 0 

--

8.6 A 0.0 
NB T 50 199 398 0 3.4 A 0.0 

Subtotal 70 278 397 -- 4.9 A --~--

A T 174 709 407 0 2.2 0.0 
SB t-----

127 385 0 1.2 A 0.0 R 33 
-

Subtotal 208 836 402 -- 2.0 A --~-

D 
-

L 4 16 400 0 35.0 0.0 
WB r---

0 30.1 D 0.0 T 0 1 --
R 171 646 380 0 28.9 D 0.0 

Subtotal 175 663 381 .. ---
29.0 D .. 

Total 452 1777 393 -· 12.6 B .. 

Intersection· 1 o· US 395 SB Ramf)s & Red Rock Road Type· Un-Signalized ----
-

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

T 19 79 416 0 1.1 A 0.0 
NB R 1 4 400 0 0.1 A 0.0 

Subtotal 20 83 415 .. 1.1 A ---
L 169 692 409 0 5.4 A 0.0 

SB T 9 49 544 0 5.6 A 0.0 
Subtotal 178 741 416 .. 5.4 A ·-

L 52 192 369 0 82.2 F 0.0 
EB -

R 2 6 300 0 28.6 D 0.0 
Subtotal 53 198 374 .. -

80.6 F .. 
Total 251 1022 407 .. 19.6 C .. 

fy 2 
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05-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake Property HCM: -~20=00 __ 
Scenario: Traffic: Signal US 395 SB Ramp_s_~A~M~--- # of Runs: 1 
TOD: Default TOD Analysis Period: 15 Minutes PHF: 1 

Intersection: _2: Moya Blvd & Red Rock Ro.,,a,_.,d,__ ______ _ Type: Un-Signalized 
- -

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev ~---

T 123 474 389 0 3.0 A 0.0 
NB R 49 190 396 0 1.3 A 0.0 ·--

1------------------
Subtotal 171 664 388 -- 2.5 A --

L 7 21 300 0 5.9 A 0.0 
SB 

. 
Subtotal 7 21 300 -- 6.9 A .. 

L 70 294 420 0 21.7 C 0.0 
WB . - ---

R 8 27 338 0 4.1 A 0.0 
--·-

Subtotal 78 321 412 -- 20.2 C .. 
. 

Total 257 1006 393 -- 8.2 A --.. -

Intersection: 4: Silver Lake Rd & Red Ro~c~k~R~o~a~d~------ Type: Un-Signalized 

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

L 7 24 400 0 6.5 A 0.0 
NB 

1----- .. ___ 

T 164 654 399 0 0.8 A 0.0 
R 14 49 350 0 0.7 A 0.0 

Subtotal 185 727 393 -- 1.0 A --
L 4 18 450 0 6.0 A 0.0 

SB . 
T 161 682 424 0 2.2 A 0.0 
R 0 2 -- 0 0.5 A 0.0 

Subtotal 166 702 423 -· 2.3 A --
L 2 15 750 0 30.0 D 0.0 

EB -· . 
T 1 4 400 0 154.4 F 0.0 

~ 

R 12 36 300 0 23.6 C 0.0 
Subtotal 14 55 393 .. 34.9 D .. 

L 63 89 141 0 3441.8 F 0.0 
WB T 2 0 0 0 0.0 .. 0.0 

R 5 2 40 0 5586.8 F 0.0 ~-
Subtotal 70 91 130 

L___ -----
-- 3488.9 F .. 

Total 434 1575 363 -· 204.3 F .. 

fp 1 
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SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria _Silver Lake Proper/JI. _______ _ HCM: _ _.,.20.,,..0""0_ 
Scenario: Iraffic Signal US 395 SB Ramps Alt,1, _____ _ # of Runs: 1 
TOD: Default TOQ_ Analysis Period: 15 Minutes PHF: __ _._1 __ 

Intersection· 7· US 395 NB Ramps & Red Rock Road Type· Un-S/qnalized 
' ' 

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev '-- --

L 3 13 433 0 8,1 A o_o 
NB 

f----------- ... 

T 43 176 409 0 2.4 A o_o 
Subtotal 47 189 411 -- 2.8 A --

T 215 736 344 0 
-

1,2 A 0,0 
SB R 21 76 362 0 0.6 A 0.0 

Subtotal 236 812 344 -- 1.1 A ---
L 2 6 300 0 20.4 C 0,0 

WB T 0 2 -- 0 11.5 B 0,0 
·--- - --

R 142 549 387 0 11.2 B 0.0 , __ 
Subtotal 143 667 390 -- 11.3 B .. -

Total 426 1558 366 .. 5.0 A .. 

Intersection: 10: US 395 SB Ramps & Red Rock Road Type: Signalized 
-- ' 

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

' 

T 7 28 400 0 2,0 A 0,0 
NB R 3 9 450 0 0,5 A 0,0 ~- ' 

Subtotal 9 37 411 .. 1.6 A .. 
L 190 649 342 0 10.4 B 0,0 

SB T 26 94 362 0 9,2 A 0,0 
--

Subtotal 216 743 344 .. 10,2 B --
L 40 163 408 0 34.8 C 0,0 

EB R 8 46 575 0 22.3 C 0.0 -
Subtotal 48 209 435 .. 32.0 C .. 

' 

Total 273 989 362 .. 14.5 B .. 

fp 2 
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SIMTRAFFIC QUEUING REPORT 

Project: 

Scenario: 

Echeverria Silver Lake Property 

Traffic Signal US 395 SB Ramps AM 
TOD: Default TOD Analysis Period: 15 Minutes 

Intersection· 2· Mova Blvd & Red Rock Road 

Storage Maximum Queue (ft) 
f------Approach Movement Length Avg > Storage Std Dev -

SB L 1457 53 ---
WB L 2469 240 --

R 2469 69 --

Intersection· 4· Silver Lake Rd & Red Rock Road -

Storage Maximum Queue (fl) 
Approach Movement Length Avg > Storage Std Dev 

L 325 49 --
NB ~-

T 325 12 --

R 325 12 --
SB L 1404 10 --

L 1174 141 --
EB T 1174 141 --

R 1174 141 --
L 2422 2476 Yes 

WB T 2422 2476 Yes 
R 2422 2476 Yes 

fy 
FEHR & PEERS 
"A~SP0RTATIO~ {O~SUU~~TS 

HCM: -~20~0~0 
PHF: 1 

# of Runs: ~--1~ 

Type· Un-Siqnalized 
-

Average Queue (fl) 

Avg > Storage Std Dev 
--

10 --
119 -- --
20 --

Type· Un-S/qnalized 

Average Queue (fl) 

Avg > Storage Std Dev 
14 --
0 --
0 --
3 --

43 --
43 --

--
43 --

2072 --
2072 --
2072 --

1 



05-Dec-oa 

SIMTRAFFIC QUEUING REPORT 

Project: Echeverria Silver Lake Property HCM: _ _.,_2.,_.00,__..0c___ 

Scenario: Traffic Sig[lal US 395 SB Ramps AM PHF: 1 
TOD: Default TOD Analysis Period: 15 Minutes # of Runs: ___ 1~--

Intersection· 7· US 395 NB Ramps & Red Rock Road Type· Un-Siqnalized -· _,,_ ·-

Storage Maximum Queue (ft) Average Queue (ft) 
-Approach Movement Length Avg e-------.-.. _ > Storage Std Dev Avg > Storage Std Dev 

NB L 387 162 -· 19 -· 
T 387 162 .. 19 -· 

SB T 325 31 .. 1 .. 
L 1626 222 ·- 102 ·-

WB 
. 

T 1626 222 -· 102 --
~ - . 

R 1626 222 .. 102 -· ·- -

Intersection· 10· US 395 SB Ramps & Red Rock Road Type· Signalized . --
·-

Storage Maximum Queue (ft) Average Queue (ft) 
-Approach Movement Length Avg > Storage Std Dev Avg > Storage Std Dev 

·-
NB T 1190 28 " 3 " 

_,,,_,-

R 1190 28 " 3 ·-
SB L 387 347 ·- 162 --

T 387 347 -- 162 -· 
EB L 1618 284 -· 112 " 

. 
R 1618 284 " 112 " 

fp 2 
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05-Dec-08 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake Proper/ HCM: -~2=00~0~_ 
Scenario: Traffic Signal US 395 SB Ramps PM # of Runs: 1 
TOD: Default TOD Analysis Period: 15 Mirwtes PHF: __ ~1 __ 

Intersection· 2· Moy_a Blvd & Red Rock Road Type· Un-Siqnalized -- --
--

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

---- -
T 98 365 372 0 2.0 A 0.0 

NB R 52 201 387 0 1.5 A 0.0 
Subtotal 151 666 377 -- 1.8 A ---

L 9 27 300 0 6.9 A 0.0 
SB 

"------ --
Subtotal 9 27 300 .. 6.9 A -· 

L 50 178 356 0 11.8 B 0.0 
WB R 9 38 475 0 4.7 A 0.0 ---~-- -·-·-· 

Subtotal 59 216 366 .. 10.6 B -· 
Total 218 809 371 -- 4.3 A .. 

Intersection· 4· Silver Lake Rd & Red Rock Road Type· Un-S/qnalized -- - -

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume 

~-
Avg % Std Dev Avg LOS Std Dev -~ 

L 14 44 314 0 5.6 A 0.0 
NB -

T 140 532 380 0 1.4 A 0.0 
R 66 274 415 0 1.1 A 0.0 

Subtotal 220 850 386 -· 1.6 A .. 
L 13 44 367 0 15.1 C 0.0 

SB 1--------------·--·--
T 177 709 401 0 1.8 A 0.0 -
R 1 3 300 0 0.4 A 0.0 

Subtotal 191 756 396 .. 2.6 A 
··-

L 1 4 400 0 28.1 D 0.0 
EB T 3 9 450 0 141.3 F 0.0 

R 9 29 363 0 40.5 E 0.0 
'- -

Subtotal 12 42 350 .. 60.9 F .. 
L 22 66 300 0 1093.9 F 0.0 

WB --
T 2 3 150 0 1463.5 F 0.0 
R 9 26 289 0 1174.6 F 0.0 

~ -
Subtotal 33 96 288 .. 1127.7 F -· -----

Total 456 1743 382 ·- 64.8 F 
-~ 

fp 1 
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05-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake Properj}r _______ _ HCM: _ _.2.,...0,.--.00_,__ 
Scenario: Traffic Signal US 395 EiB Ramps PM,.~ _____ _ # of Runs: 1 
TOD: Default TOD Analysis Period: 15 Minutes PHF: __ _._1_ 

Intersection· 7· US 395 NB Ramps & Red Rock Road Type· Un-Siqnalized -· . --

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume . 

Avg % Std Dev Avg LOS Std Dev 
L 21 84 400 0 

--

12.5 B 0.0 
NB T 50 197 394 0 6.2 A 0.0 --

Subtotal 70 281 401 -- 8.1 A --
T 174 684 393 0 

--

1.3 A 0.0 
SB R 33 120 364 0 0.6 A 0.0 ~-

Subtotal 208 804 387 -- 1.2 A 
L 4 17 425 0 

- --

36.7 E 0.0 
WB T 0 1 -- 0 102.9 F 0.0 

R 171 656 386 0 28.1 D 0.0 -
Subtotal 175 674 387 -- 28.4 D --

Total 452 ~- 1759 389 -- 12.7 B --

Intersection: 10: US 395 SB Ramps & Red Rock Road Type: __§i_gna/ized 
-- --

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

T 19 77 405 0 4.8 A 0.0 
NB R 1 4 400 0 0.2 A 0.0 

Subtotal 20 81 405 -- 4.6 A --
L 169 673 398 0 12.5 B 0.0 

SB -
T 9 40 444 0 10.1 B 0.0 

Subtotal 178 713 401 -- 12.4 B --
L 52 200 385 0 26.2 C 0.0 

EB R 2 6 300 0 13.0 B 0.0 
Subtotal 53 206 389 -- 25.8 C ---

Total 251 1000 398 -- 14.5 B --

fp 2 

FEHR & PEERS 
TRANSP-O~UTIO~ tQNSULT~QIS 



05-Dec-08 

SIMTRAFFIC QUEUING REPORT 

Project: Echeverria Silver Lake Propert~v~---____ _ HCM: ~~2=0=00 
Scenario: Traffic Signal US 395 SB Ramps PM PHF: 1 --~---
TOD: D13_faul/ TOD Analysis Period: 15 Minutes # of Runs: --~1 

Intersection: 2: Moya Blvd & Red Rock Road __ ~ ___ _ Type: J!n-Signa/ized 
~· 

Storage Maximum Queue (ft) Average Queue (ft) 
Approach Movement Length Avg > Storage Std Dev Avg > Storage Std Dev 

NB R 1404 20 -- 1 ---
SB L 1503 32 -- 15 --
WB L 2469 162 -- 62 --

R 2469 50 -- ··-
23 -

Intersection· 4· Silver Lake Rd & Red Rock Road Type· Un-S/qnalized 

Storage Maximum Queue (ft) Average Queue (ft) 
Approach Movement Length Avg > Storage Std Dev Avg > Storage Std Dev r-

L 325 48 -- 16 --
NB T 325 21 -- 3 --

R 325 21 -- 3 --
SB L 1404 73 -- 10 --

T 1404 52 -- 2 --
L 1174 115 -- 42 --

EB ~- ·-~ T 1174 115 -- 42 --
R 1174 115 -- 42 ---
L 2422 1492 -- 937 -

WB T 2422 1492 -- 937 ---
R 2422 1492 -- 937 ---

fp 1 

FEHR& PEERS 
TH~SPORT~TIO~ tO~SUl!~ijH 



05-Dec-OB 

SIMTRAFFIC QUEUING REPORT 

Project: _Echeverria Silver Lake ProperJy_ HCM: 2000 

Scenario: Traffic Signal US 395 SB Ramps PM PHF: 1 

TOD: Default TOD Analysis Period: . 15 Minutes # of Runs: 1 

Intersection: 7: US 395 NB Ramps & Red Rock Road Type: Un-Signalized_ 
_,,_ - . 

Storage Maximum Queue (ft) Average Queue (ft) 

Approach Movement Length Avg > Storage Std Dev Avg > Storage Std Dev 

NB L 387 158 -- 62 ---
T 387 158 -- 62 --

SB R 325 19 -- 1 --
L 1626 686 -- 237 --

WB T 1626 686 -- 237 --
-

R 1626 686 -- 237 --

Intersection: 10.· US 395 SB Ramps & Red Rock Road Type: Signalized 

Storage Maximum Queue (ft) Average Queue (ft) 

Approach Movement Length Avg > Storage Std Dev Avg > Storag~ Std Dev 

NB T 1190 134 -- 14 --

R 1190 134 -- 14 --
SB L 387 324 -- 170 --

T 387 324 -- 170 --
EB L 1618 157 -- 96 --

-
R 1618 157 -- 96 --

2 

fEHR & PEERS 
HHSPORTATIO~ tO~SUl!M1$ 
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05-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: 
Scenario: 

Echeverria Silver Lake Property 

Roundabout AM _Silver Lake Road 

TOD: Default TOD Analysis Period: 15 Minutes 

Intersection· 2· Mova Blvd & Red Rock Road 

Demand Volume Served 
Approach Movement Volume 

~--
Avg % Std Dev 

T 123 482 395 0 
NB -

R 49 180 375 0 
Subtotal r-- 171 662 387 --

L 7 29 414 0 
SB Subtotal 7 29 414 --

L 70 306 437 0 
WB R 8 32 400 0 

Subtotal 78 338 433 --
Total 257 1029 402 --

Intersection· 4· Silver Lake Rd & Red Rock Road 

Demand Volume Served 
Approach Movement Volume 

f-----
Avg % Std Dev 

L 7 24 400 0 
NB T 164 651 397 0 

R 14 50 357 0 
Subtotal 185 726 392 --

L 4 26 650 0 
SB T 161 696 432 0 

R 0 4 -- 0 -
Subtotal 166 726 437 --

L 2 15 750 0 
EB T 1 4 400 0 

R 12 38 317 0 
Subtotal 14 67 407 --

L 63 278 441 0 
WB T 2 9 450 0 

R 5 16 320 0 
Subtotal 70 303 433 --

Total 434 1811 417 --

fy 
FEHR & PEERS 
Ti!AH5PORTAT!O~ (0~!Ul1AU! 

HCM: 2000 

# of Runs: --~1 
PHF: 1 --~-~ 

Type· Un-Sianalized 
--

DelayNeh (sec} 

Avg LOS Std Dev 
3.2 A 0.0 

--
1.8 A 0.0 
2.8 A -- -
5.9 A 0.0 
5.9 A --

20.2 C 0.0 
4.3 A 0.0 

18.7 C --
8.1 A --

Type· Un-Sianalized 

DelayNeh (sec} 

Avg LOS Std Dev 
2.3 A 0.0 
3.2 A 0.0 
2.4 A 0.0 
3.1 A --
6.6 A 0.0 
6.8 A 0.0 
2.8 A 0.0 
6.8 A --

35.2 E 0.0 
13.3 B 0.0 
7.0 A 0.0 

14.9 B --
48.0 E 0.0 
65.1 F 0.0 
35.0 D 0.0 
47.8 E --
12.4 B -- --

1 



05-Dec-08 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake Property HCM: -~2=00~0~_ 
Scenario: Roundabout AM Silver Lake R_o_a_d ______ _ # of Runs: 1 
TOD: Default TOD Analysis Period: 15 Minutes PHF: 1 

Intersection: _7: US 395 NB Ramps & Red Rock Road Type: Un-Signalized 

Demand Volume Served DelayNeh {sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

L 3 12 400 0 6.9 A 0.0 
NB 

~-
155 360 0 1.7 A 0.0 T 43 

Subtotal 167 363 2.1 A 
--47 .. .. 

T 215 930 435 0 3.1 A 0.0 
SB - ·-

R 21 85 405 0 2.4 A 0.0 
Subtotal 236 1015 430 .. 3.0 A .. 

L 2 9 450 0 21.4 C 0.0 
WB -

T 0 2 .. 0 18.6 C 0.0 
R 142 568 400 0 

-
11.3 B 0.0 

Subtotal 143 579 405 .. 11.5 B .. 
Total 426 1761 413 .. 6.7 A .. - . --

Intersection· 10· US 395 SB Ramps & Red Rock Road Type· Un-S/qnalized 

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume 

. 
Avg % Std Dev Avg LOS Std Dev 

T 7 29 414 0 0.8 A 0.0 
NB 

.. 
8 400 A 0.0 R 3 0 0.3 . 

Subtotal 9 37 411 .. 0.7 A .. . 
L 190 819 431 0 5.5 A 0.0 

SB -
T 26 118 454 0 4.2 A 0.0 

Subtotal 216 937 434 .. 6.3 A .. 
L 40 137 343 0 462.8 F 0.0 

EB R 8 40 500 0 377.7 F 0.0 
Subtotal 48 177 369 .. 443.6 F .. 

Total 273 1151 422 .. 72.6 F .. 

fy 2 

fEHR & P HRS 
OA~S~O~IATJO~ CO~SUlTARTS 



05-Dec-OB 

SIMTRAFFIC QUEUING REPORT 

Project: Echeverria Silve_r_.,L_..a'"ke.._._P_..ro.,,p,..e,._rt._,v _____ _ 
Scenario: Roundabout AM Silver La/_<~e~R=o=a=d~-------
TOD: Default TOD Analysis Period: 15 Minutes 

Intersection· 2· Mova Blvd & Red Rock Road - -

Storage Maximum Queue (fl) 
Approach Movement Length Avg > Storage Std Dev 

NB T 1278 23 --
R 1278 22 --

SB L 1457 34 ·-
WB L 2469 355 --

R 2469 69 -· 

Intersection· 4· Silver Lake Rd & Red Rock Road - --
-

Storage Maximum Queue (ft) 
Approach Movement Length Avg > Storage Std Dev ~- --

L 164 70 --
NB T 164 70 -- -

R 164 45 --
u 164 70 --
L 1278 230 --

SB T 1278 230 ---
R 1278 216 --
u 1278 230 --
L 1029 124 --

EB -
T 1029 124 --~- --
R 1029 124 --- -u 1029 124 --
L 2309 455 --

WB T 2309 455 -
R 2309 455 --
u 2309 455 --

fp 
fEHR & PEERS 
H~UPOijMTJO~ ,o,sutT~~n 

-

HCM: 2000 

PHF: __ _._1 __ 
# of Runs: --~1 __ 

Type· Un-Siona/ized 

Average Queue (fl) 

Avg > Storage Std Dev 
1 --
1 -· 

12 --
100 ·-

21 --

-Type· Un Sionalized 

Average Queue (fl) 

Avg > Storage Std Dev 
14 --
14 --
5 --

14 --
56 --
56 --
40 --
56 -
26 -- ---
26 --
26 -- --·-
26 -

165 --
165 --
165 --
165 --

1 



05-Dec-OB 

SIMTRAFFIC QUEUING REPORT 

Project: Echeverria Silver Lake Property HCM: 2000 

Scenario: Roundabout AM Silver Lake Road PHF: 1 

TOD: Default TOD Analysis Period: 15 Minutes #of Runs: 1 

Intersection: 7: US 395 NB Ramps & Red Rock Road Type: Un-Sig_na/ized_ 
--- --~ 

Storage Maximum Queue (ft) Average Queue (ft) 
--

Approach Movement Length Avg > Storage Std Dev Avg > Storage Std Dev 
NB L 387 120 -- 10 -

T 387 120 -- 10 --
SB R 164 21 -- 1 --

~-
L 1651 257 -- 110 --

WB T 1651 257 -- 110 --
R 1651 257 -- 110 -- --

Intersection: 10: US 395 SB Ramps & Red Rock Road Type: Un-Sig_na/ized 

Storage Maximum Queue (ft) Average Queue (ft) 

Approach Movement Length Avg > Storage Std Dev Avg > Storage Std Dev 

SB L 387 121 -- 19 --
T 387 121 -- 19 --

EB L 1618 1152 -- 644 -- -
R 1618 1152 -- 644 -- --

fp 2 

fEHR & PEERS 
HAaSPORTATJOs tO~SULIA~H 



05-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: 

Scenario: 

Echeverria_ Silver Lake Propertv 

Roundabout PM Silver Lake Road 

TOD: Default TOD Analysis Period: 15 Minutes 

Intersection· 2· Mova Blvd & Red Rock Road 

Demand Volume Served 
Approach Movement Volume 

~-
Avg % Std Dev --

T 98 378 386 0 
NB --

R 52 200 385 0 c--
Subtotal 161 578 385 --

L 9 30 333 0 
SB Subtotal 9 30 333 --~-

L 50 184 368 0 
WB R 9 36 450 0 

Subtotal 59 220 373 --~-

Total 218 828 380 --

Intersection· 4· Silver Lake Rd & Red Rock Road 
-

Demand Volume Served 
Approach Movement Volume Avg % Std Dev 

L 14 52 371 0 
NB T 140 525 375 0 

R 66 260 394 0 
Subtotal 220 837 380 --

L 13 52 433 0 
SB T 177 703 397 0 

R 1 4 400 0 
Subtotal 191 759 397 --

L 1 3 300 0 
EB T 3 7 350 0 

R 9 31 388 0 
Subtotal 12 41 342 -· 

L 22 106 482 0 
WB T 2 5 250 0 

R 9 43 478 0 ~-
Subtotal 33 164 467 -· 

Total 456 1791 393 --

FEHR & PEERS 
TAA~SPORTATIO~ toiSUUAHS 

HCM: 2000 

#of Runs: 1 

PHF: 1 ------

Type· Un-Siqnalized 

DelayNeh (sec) 

Avg LOS Std Dev - -
2.3 A 0.0 
2.3 A 0.0 
2.3 A --

-~ 

6.2 A 0.0 --
6.2 A --

14.1 B 0.0 
-~ 

5.1 A 0.0 
12.6 B --

5.2 A --

Type· Un-S/qnalized 

DelayNeh (sec) 

Avg LOS Std Dev 
2.5 A 0.0 
3.4 A 0.0 
2.6 A 0.0 
3.1 A --
5.0 A 0.0 
5.7 A 0.0 
2.9 A 0.0 
6.6 A --
7.5 A 0.0 
7.6 A 0.0 
4.4 A 0.0 
6.2 A --

12.3 B 0.0 
11.7 B 0.0 
7.7 A 0.0 

11.0 B ----
4.9 A --

1 



05-Dec-08 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria SilverJake Proper!}' ____ ---~ HCM: 2000 
Scenario: Roundabout PM Silver Lake Road #of Runs: 1 
TOD: Default TOD Analysis Period: 15 Minutes PHF: __ ~1 __ 

Intersection· 7· US 395 NB Ram{)s & Red Rock Road Type· Un-Sionalized 

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

L 21 78 371 0 8.5 A 0.0 
NB T 50 195 390 0 3.5 A 0.0 

Subtotal 70 273 390 .. 4.9 A .. 
T 174 710 408 0 2.5 A 0.0 

SB R 33 127 385 0 2.1 A 0.0 
Subtotal 208 837 402 .. 2.4 A .. 

. 
L 4 16 400 0 27.0 D 0.0 

WB T 0 1 .. 0 23.6 C 0.0 
R 171 646 380 0 24.9 C 0.0 --

Subtotal 175 663 381 .. 24.9 C .. 
Total 452 1773 392 .. . 

11.2 B .. 

Intersection· 10· US 395 SB Ram{)s & Red Rock Road Type· Un-Sionalized 

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume ·-

Avg % Std Dev Avg LOS Std Dev 
T 19 79 416 0 

. 
0.9 A 0.0 

NB R 1 4 400 0 0.1 A 0.0 
Subtotal 20 83 415 .. 0.9 A .. 

L 169 688 407 0 4.3 A 0.0 
SB T 9 49 544 0 3.5 A 0.0 

Subtotal 
'------·"" 

178 737 414 .. 4.2 A .. 
L 52 189 363 0 166.7 F 0.0 

EB 
.. 

R 2 6 300 0 106.0 F 0.0 ~-
Subtotal 63 195 368 .. 164.8 F . . 

. 
Total 251 1015 404 .. 34.8 D .. 

fp 2 

FEHR & PEERS 
TRANHOHMIO~ (O~SULT~nT$ 



05-Dec-08 

SIMTRAFFIC QUEUING REPORT 

Project: 

Scenario: 

TOD: 

Echeverria Silver ~L~a~ke~P~ro=p~e~rt~y----~---­
Round<Jbout PM Silver L<Jke Road 

Default TOD Analysis Period: 15 Minutes 

Intersection· 2· Mova Blvd & Red Rock Road 

Storage Maximum Queue (ft) 
Approach Movement Length Avg > Storage Std Dev 

SB L 1503 34 .. 

WB L 2469 253 --
R 2469 70 -- -

Intersection· 4· Silver Lake Rd & Red Rock Road -
.. 

Storage Maximum Queue (ft) 
Approach Movement Length Avg > Storage Std Dev 

L 164 77 --
NB T 164 77 --

R 164 77 --
u 164 77 --
L 1278 89 --

SB T 1278 89 --
R 1278 79 -- -u 1278 89 --

.. 
L 1029 56 --

EB •.. 
T 1029 56 --
R 1029 56 --
u 1029 56 --
L 2309 138 --

WB T 2309 138 --
R 2309 138 ----u 2309 138 --

Pp 
fEHR & PEERS 
HA•SPO!ITATIO~ CO~!ULTA~H 

HCM: -~2=00~0~ 
PHF: 1 

# of Runs: __ _.1~ 

-Type· Un S/qnalized 

Average Queue (ft) 

Avg > Storage Sid Dev 
12 --
71 -- -
26 --

Type· Un-S/qnalized 

Average Queue (ft) 

Avg > Storage Std Dev 
16 --
16 --
16 --
16 --
48 --
48 --
19 --
48 --
22 --
22 --
22 --
22 --
48 --
48 --
48 --
48 --

1 



05-Dec-08 

SIMTRAFFIC QUEUING REPORT 

Project: Echeverria Silver Lak_e~~P~~=op=e~rt~v~---- __ _ HCM: -~2=00~0-~ 
Scenario: _Roundabout PM Silver Lake Road PHF: 1 -----
TOD: Default TOD Analysis Period: 15 Minutes # of Runs: 1 

Intersection: 7: US 395 /IJB Ramps & Red Rock R,__,o_.._ad ______ _ Type: Un-Signalized 

Storage Maximum Queue (ft) Average Queue (ft) 
Approach Movement Length Avg > Storage Std Dev Avg > Storage Std Dev 

NB L 387 120 .. 40 .. 

T 387 120 .. 40 -
SB T 164 20 .. 1 .. 

--
R 164 21 .. 1 .. 
L 1651 855 .. 230 .. 

WB T 1651 855 -- 230 .. 
R 1651 855 .. 230 .. 

Intersection· 10· US 395 SB Ramps & Red Rock Road Type· Un-Siqnalized -

Storage Maximum Queue (ft) Average Queue (ft) 
Approach Movement Length Avg > Storage Std Dev Avg > Storage Std Dev 

SB L 387 96 .. 35 .. 
T 387 96 .. 35 .. 

EB L 1618 651 .. 305 .. 
R 1618 651 -- 305 .. 

fp 2 

fEHR & PEERS 
HAUPOUAT!Of tO~SUlH~TS 



05-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake Pro{)_ertv HCM: 2000 
Scenario: Roundabout US 395 SB Ram{)_s AM #of Runs: 1 

TOD: Default TOD Analysis Period: 15 Minutes PHF: 1 

Intersection: 2: Mo""a fl/vd & Red Rock Road Type: Un-Sig_nalized 
~-

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

-~ 

T 123 474 389 0 2.5 A 0.0 
NB R 49 189 394 0 1.4 A 0.0 

Subtotal 171 663 388 -- 2.2 A -- ---
L 7 21 300 0 5.8 A 0.0 

SB - -
Subtotal 7 21 300 -- 6.8 A --

L 70 294 420 0 22.7 C 0.0 
WB 

~- ---
R 8 27 338 0 3.2 A 0.0 -

Subtotal 78 321 412 -- 21.1 C --__ ,,_ .. 
Total ~- 257 1006 393 -- 8.3 A --

Intersection· 4· Silver Lake Rd & Red Rock Road Type· Un-S/qnalized -

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev -~ 

L 7 24 400 0 7.0 A 0.0 
NB T 164 657 401 0 0.8 A 0.0 

R 14 49 350 0 0.7 A 0.0 
Subtotal 185 730 395 ~--- -- 1.0 A --

L 4 18 450 0 7.8 A 0.0 
SB 

.. 
A T 161 682 424 0 2.1 0.0 

R 0 2 -- 0 0.5 A 0.0 
Subtotal 166 702 423 -- 2.2 A ----~ 

L 2 15 750 0 35.4 E 0.0 
EB T 1 3 300 0 167.5 F 0.0 

R 12 36 300 0 17.7 C 0.0 - -
Subtotal 14 54 386 -- 30.9 D --

L 63 76 121 0 4205.5 F 0.0 
WB T 2 0 0 0 0.0 -- 0.0 -

R 5 3 60 0 5730.4 F 0.0 
Subtotal 70 79 113 -- 4263.4 F --

Total 434 1666 361 -- 217.8 F --

fy 1 

fEHR & PEERS 
TUNHOHMIO~ (O~!UllAU'i 



05-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: 

Scenario: 
Echeverria Silver Lake Propertv 

Roundabout US 395 SB Ramps AM 

TOD: Default TOD Analysis Period: ___J_Q___Minutes 

Intersection· 7· US 395 NB Ramos & Red Rock Road 

Demand Volume Served 
Approach Movement Volume Avg % Std Dev 

L 3 13 433 0 
NB ~- -

T 43 179 416 0 
Subtotal 47 192 417 --

T 215 728 340 0 
SB R 21 ~- 72 343 0 

Subtotal 236 800 339 --
L 2 6 300 0 

WB 2 T 0 -- 0 c-
R 142 549 387 0 

Subtotal 143 657 390 ---
Total 426 1649 364 --

Intersection: 10: US 395 SB Ramps & Red Rock Road 

Demand Volume Served 
Approach Movement Volume -

Avg % Std Dev 
T 7 28 400 0 

NB R 3 9 450 0 
Subtotal 9 37 411 --

L 190 643 338 0 
SB T 26 94 362 0 

Subtotal 216 737 341 --
L 40 163 408 0 

EB c-
R 8 47 588 0 

Subtotal 48 210 438 --
Total 273 984 360 --

fy 
FEHR & PEERS 
JH~SIO~TAT!Ol tO~SUlTAUS 

HCM: 2000 

# of Runs: --~1 __ _ 

PHF: 1 

Type· Un-Siqnalized 
--

DelayNeh (sec) 

Avg LOS Std Dev 
6.3 A 0.0 
1.6 A 0.0 
1.9 A --
1.4 A 0.0 
0.4 A 0.0 
1.3 A --

25.3 D 0.0 
-

21.2 C 0.0 
11.7 B 0.0 
11.9 B ---
6.2 A --

Type: _ Un-Signalized 
--

DelayNeh (sec) 

Avg LOS Std Dev 
9.2 A 0.0 
6.9 A 0.0 
8.6 A --
4.0 A 0.0 

---
4.3 A 0.0 
4.0 A --

16.8 C 0.0 
14.7 B 0.0 
16.3 C --

6.8 A --

2 



05-Dec-08 

SIMTRAFFIC QUEUING REPORT 

Project: Echeverria Silver Lake Property HCM: 2000 

Scenario: Roundabout US 395 SB Ramp~s~A~M~----- PHF: __ ~1 __ 
TOD: Default TOD Analysis Period: _.15 Minutes # of Runs: 1 

Intersection: 2:Mo_y_a Blvd & Red Rock Road Type: Un-Signalized 

Storage Maximum Queue (ft) Average Queue (ft) 
Approach Movement Length Avg > Storage Std Dev Avg > Storage Std Dev 

SB L 1457 53 -- 12 ---- -

WB L 2469 308 -- 116 --
-·----

R 2469 69 -- 20 ---·--

Intersection: 4: Silver Lake Rd & Red Rock Road Type: Un-Signalized 

Storage Maximum Queue (ft) Average Queue (ft) 
Approach Movement Length Avg > Storage Std Dev Avg > Storage Std Dev 

NB L 325 49 -- 13 --
SB L 1404 10 -- 3 --

L 1174 119 -- 42 --
EB --·-

T 1174 119 -- 42 ---
R 1174 119 -- 42 ---
L 2422 2476 Yes 2108 --

WB T 2422 2476 Yes 2108 --
R 2422 2476 Yes 2108 --

fp 1 

FEHll & PEEllS 
IRAnHORT~TIO~ CO~IUlUaH 



05-Dec-08 

SIMTRAFFIC QUEUING REPORT 

Project: 

Scenario: 

TOD: 

Echeverria Silver Lake Propert~v---~-­
Roundabout US_395 SB Ramps AM 

Default TOD Analysis Period: 15 Minutes 

Intersection: 7: US 395 NB Ramps & Red Rock Road 

Storage Maximum Queue (ft) 

Approach Movement Length Avg > Storage Std Dev 

NB L 217 49 ---
T 217 49 --

f--
L 1626 221 --

WB 
~-

1626 221 T ---
R 1626 221 --

Intersection: 10: US_ 395 SB Ramps & Red Rock Road ____ _ 

Storage Maximum Queue (ft) 

Approach Movement Length Avg > Storage Std Dev 
T 1026 55 --

NB R 1026 55 --
u 1026 55 ----
L 217 82 --

SB T 217 82 --
u 217 82 --
L 1454 263 --

EB T 1454 263 --
R 1454 263 --

fp 
FEHR & PEERS 
TRANHORIAlJQ~ tO~SUll~~l$ 

HCM: -~20~0=0-
PHF: 1 

# of Runs: 1 

Type: Un-Signalized 
-

Average Queue (ft) 

Avg > Storage Std Dev 

5 --
5 --

110 -- -----
110 -- --~ 
110 --

Type: Un-Signalized 

Average Queue (ft) 

Avg > Storage Std Dev --
21 --
21 --
21 --
38 --
38 --
38 --
76 --
76 -- -----
76 --------

2 



03-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake~P~ro~p=e~rt~v ___ _ HCM: 2000 
Scenario: Bqllndabout US 395 SB Ramps f: .. M._ ____ _ # of Runs: __ J __ 
TOD: Default TOD Analysis Period: ___j_§Minutes PHF: 1 

Intersection· 2· Mova Blvd & Red Rock Road Type· Un-Sionalized 
-

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume 

I------
Avg % Std Dev Avg LOS Std Dev 

T 98 335 342 0 2.3 A 0.0 
NB R 52 185 356 0 1.9 A 0.0 

Subtotal 151 520 347 -- 2.2 A --
L 9 25 278 0 5.8 A 0.0 

SB ·---- --·--
Subtotal 9 25 278 -- 5.8 A --

L 50 166 332 0 12.4 B 0.0 
WB R 9 33 413 0 4.7 A 0.0 

--

Subtotal 69 199 337 -- 11.1 B ---- -
Total 218 744 341 -- 4.7 A --

Intersection· 4· Silver Lake Rd & Red Rock Road Type· Un-Signalized --· 
----

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev -

L 14 41 293 0 4.8 A 0.0 
NB --

T 140 493 352 0 1.5 A 0.0 ___ ,,_ 

R 66 250 379 0 1.2 A 0.0 
Subtotal 220 784 356 -- 1.6 A --

L 13 38 317 0 12.0 B 0.0 
SB T 177 653 369 0 2.0 A 0.0 

R 1 3 300 0 0.4 A 0.0 
Subtotal 191 694 363 -- 2.5 A --

L 1 5 500 0 101.4 F 0.0 
EB T 3 11 550 0 184.7 F 0.0 

R 9 27 338 0 98.2 F 0.0 
Subtotal 12 43 358 -- 120.7 F --

L 22 56 255 0 1410.6 F 0.0 
WB T 2 2 100 0 1929.9 F 0.0 -~ .... - -

R 9 22 244 0 1596.0 F 0.0 
Subtotal 33 80 242 -- 1474.8 F --

Total 456 1601 351 -- 78.8 F ------

fp 1 

fEHR & PEERS 
TRAUPORIATIO~ tO~SUll~~lS 



03-Dec-OB 

SIMTRAFFIC LEVEL OF SERVICE REPORT 

Project: Echeverria Silver Lake Property ______ _ HCM: 2000 ----
Scenario: Rouqdabout US395 SB Ramps PM _____ _ # of Runs: 1 
TOD: Default TQQ_ Analysis Period: 15 Minutes PHF: ___ 1~ 

Intersection· 7· US 395 NB Ramps & Red Rock Road Type· Un-S/qnalized . 

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume -

Avg % 
-

Std Dev Avg LOS Std Dev 
L 21 81 386 0 8.2 A 0.0 

NB T 50 179 
~-

358 0 3.7 A 0.0 
Subtotal 70 260 371 -·· -- 5.1 A .. 

. 
T 174 627 360 0 1.3 A 0.0 

SB R 33 109 330 0 0.7 A 0.0 
Subtotal 208 736 354 -· 1.2 A .. 

.. 
L 4 18 450 0 41.6 E 0.0 

WB T 0 1 .. 0 29.6 D 0.0 
R 171 606 356 0 31.3 D 0.0 

Subtotal 176 626 359 .. 31.6 D .. . 
Total 452 1621 359 .. 13.5 B -· 

Intersection· 10· US 395 SB RamJJ.s & Red Rock Road Type· Un-Signalized ---
-

Demand Volume Served DelayNeh (sec) 
Approach Movement Volume Avg % Std Dev Avg LOS Std Dev 

T 19 70 368 0 11.1 B 0.0 
NB R 1 4 400 0 8.9 A 0.0 

Subtotal 20 74 370 .. 11.0 B -· 
L 169 623 369 0 4.0 A 0.0 

SB T 9 37 411 0 4.5 A 0.0 . . 
Subtotal 178 660 371 .. 4.0 A --

L 52 186 358 0 7.7 A 0.0 
EB R 2 3 150 0 16.6 C 0.0 

Subtotal 63 189 357 ~- .. 7.8 A --
Total 251 923 368 .. 5.4 A .. 

fp 2 

fEHR & PEERS 
HA~SPORIA!l05 tO~SULIA\H 



03-Dec-OB 

SIMTRAFFIC QUEUING REPORT 

Project: 

Scenario: 

TOD: 

Echeverria Silver Lake Properly 

Roundabout U/3 395 SB Ramp_=s~P~M~~---­

Defau// TOD Analysis Period: 15 Minutes 

Intersection· 2· Mova Blvd & Red Rock Road 
~--

Storage Maximum Queue (ft) 
Approach Movement Length 

~--
Avg > Storage Std Dev 

NB R 1404 22 --
~-

SB L 1503 34 --
WB L 2469 234 --

R 2469 70 --
~ 

Intersection· 4· Silver Lake Rd & Red Rock Road 
-··· 

Storage Maximum Queue (ft) 
f------· Approach Movement Length Avg > Storage Std Dev -

L 325 28 --
NB T 325 51 --

R 325 51 --
SB L 1404 56 --

T 1404 58 --
L 1174 188 --

EB T 1174 188 --
R 1174 188 --
L 2422 1805 --

WB T 2422 1805 --
R 2422 1805 ---

fp 
FEHR & PEE!lS 
TH~SPORIATJO~ CO~!Ul!AUS 

HCM: ~~20~0_0 
PHF: 1 

# of Runs: 1 --~ 

Type· Un-Siqnalized ~-

Average Queue (ft) 

Avg > Storage Std Dev 
~ 

1 --
12 --
73 --
24 --

Type· Un-Siqna/ized 

Average Queue (ft) 

Avg > Storage Std Dev 
19 --
5 --
5 --

10 --
2 --

68 --
68 --
68 --

1245 --
1245 --
1245 --

1 
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I. PROJECT DESCRIPTION 

The Echeverria Silver Lake Property lies within APN's 090-040-02, 03 and 090-030-02. The site 
more generally lies northeast of the intersection of Moya Boulevard and Red Rock Road in Stead, 
Nevada. The development will consist of distribution/light industrial on approximately 67 acres. 

The site topography is generally gently sloping with slopes of 1 % to 2%, consisting of native 
sagebrush and scrub brush that scatter the site. The site abuts the southern portion of Silver Lake. 

Figure 1 depicts the site relative to the surrounding area. 

II. EXISTING UTILITIES, INFRASTRUCTURE 

At the current time, the site lies within Washoe County Department of Water Resources territory 
with respect to domestic water service. The City of Reno operates and maintains Sanitary Sewer 
facilities in the area and sewage flow ultimately flows to the Reno/Stead Water Reclamation 
Facility (RSWRF). Electric and gas services will be provided by NV Energy. Gas and electric 
services exist in the vicinity of the site (please reference to the Appendix which includes an e­
mail and map from Glen Standridge of NV Energy). A discovery wil1 need to be performed by 
NV Energy to determine the actual needs for the site; however the site can be served. 

Pa e 1 
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Echeverria Silver Lake Property Zoning Map Amendment - July 2011 

III. HYDROLOGY/DRAINAGE/CHANNEL 

Introduction 

The Echeverria Silver Lake Property lies within APN' s 090-040-02, 03 and 090-030-02. The site 
more generally lies northeast of the intersection of Moya Boulevard and Red Rock Road in Stead, 
Nevada. The development will consist of distribution/light industrial on approximately 67 acres. 
Figure 2 depicts preliminary grading for the site, in addition to preliminary grading for the 
volume replacement area for the Silver Lake encroachment area and volume mitigation for 
urbanization as described below. As the volume replacement area will generate a substantial 
amount of material, it is anticipated that the site grading will be adjusted at final design to accept 
this material as fill. Additionally, a soils analysis will be required to assure the suitability of the 
material as structural fill, in addition to any cut/fill generated by onsite grading. 

Silver Lake Volume Mitigation 

Volume Mitigation Due to Urbanization of Site 

Development of the project site will increase peak runoff volume into the Silver Lake drainage 
basin. Generally, in situations such as this, the City of Reno mandates that the additional volume 
be created to offset increased volume due to basin urbanization during a 100-year, 10 day storm. 
The generally accepted procedure in this area is to assume that the first day of the 10 day storm 
contributes increased volume to the lake, and that after the first day existing ground is saturated 
and no excess volume is generated by urbanization. This volume may be created using retention 
basins (not detention) above Silver Lake, or by adding volume to Silver Lake below the elevation 
of 4,972.0 (the 100-year water surface elevation of the lake per Federal Emergency Management 
Administration (FEMA) Flood Insurance Study (FIS) rates maps. Figure 3 depicts the site 
relative the 100-year water surface of Silver Lake. For either option, only the volume created 
above the average seasonal high groundwater table may be considered. 

Volume Mitigation Due to Site Encroachment into 100-Year Water Surface 

In addition to peak runoff volume being increased due to urbanization of the site, portions of the 
development are planned to encroach into the 100-year water surface. The volume displaced by 
development must be created using retention basins (not detention) above Silver Lake, or by 
adding volume to Silver Lake below the elevation of 4,972.0 as described above, as per the 
urbanization mitigation. 

Site Data 

The development area, including proposed accesses, is approximately 67 acres. For purposes of 
this analysis, the full site acreage is assumed to be developed Distribution and 
Warehousing/Manufacturing. 

Pa e 3 
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Echeverria Silver Lake Property Zoning Map Amendment- July 201 J 

Rainfall Data 

Rainfall data is obtained from NOAA's National Weather Service Hydro meteorological Design 
Studies Center Precipitation Frequency Data Server: 
(http://hdsc.nws.noaa.gov/hdsc/pfds/sa/nv pfds.html). 

The centroid of the site is Latitude 39 .64 I Longitude -119 .91, elevation 4,967 feet. For this 
centroid, the 100-year, 10-day precipitation depth is 11.94 inches. Applicab]e material is 
included in the Appendix. 

Storm Runoff Volume Data 

Per the City of Reno Design Manual for storm drainage, rural runoff coefficients range from 0.25 
to 0.35 and Manufacturing/Distribution and Warehousing coefficients range from 0.85 to 0.90. 
As an estimate for these preliminary calculations, values of 0.30 and 0.85 were chosen for the 
existing and deveJoped conditions respective]y. Therefore the change in runoff coefficient is 0.85 
- 0.30 = 0.55. City of Reno Design Manual 'C' coefficients are included in the Appendix. 

Volume Increase Due to Urbanization of Site 

100-year, 10-day-(0.55) (67.0 ac) (11.94 inch/10) = 44.0 acre-inches or 3.7 acre-feet 

Volume Mitigation Due to Site Encroachment into 100-Year Water Surface 

The area of encroachment of the site into the Silver Lake 100-year water surface is shown 
on Figures 2 and 3. Additionally, Figure 4 is an earthwork model depicting the volume 
below elevation 4,972.0 which is anticipated to be filled. The total volume is as follows: 

57,927 cubic yards (CY) x 27=1,564,029 cubic feet (ft3)/43,560 = 35.9 acre-feet 

The total volume replacement required for development of the site is: 

35.9 acre-feet+ 3.7 acre-feet= 39.6 ac-feet = 63,900 CY 

The volume mitigation area is shown on Figure 2. 

Dry Utilities, Hydrology, San ital)' Sewe,~ Water 
Pa e 5 
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Echeverria Silver Lake Properly Zoning Map Amendment - July 2011 

Preliminary Hydrology 

Runoff generated onsite will sheet flow or be piped directly into Silver Lake. As peak flows will 
be outletted directly into Silver Lake and property owned by the applicant, no mitigation of peak 
flow increases is necessary. Off site flows impacting the site from the south of the site east of Red 
Rock Road are conveyed in an existing open channel. This channel is trapezoidal with a bottom 
width of approximately 60' , 2:1 side slopes and a slope of approximately 0.2% and depth of 
approximately 4' where it enters the site. The channel is proposed to be extended with 
development of the subject property to the area of volume replacement for eventual outflow into 
Silver Lake as shown on Figure 2, and will be a trapezoidal section with 2: 1 minimum side 
slopes and a varying bottom width with a minimum depth of 4'. The capacity of the existing 
channel with 1' of freeboard is approximately 750 cfs. The capacity of the proposed channel 
extension with 1' of freeboard will be need to be designed to handle the same capacity. 
Manning's equation backup is included in the Appendix. A detailed hydrologic and hydraulic 
analysis will be required at final design to assure that offsite flow can be conveyed safely to 
Silver Lake. 

Pa e8 
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IV. SANITARY SEWER 

The site lies within the jurisdiction of the City of Reno (COR) with respect to sanitary sewer 
service. Sewage flow within the North Valleys, including the project site, flows to the 
Reno/Stead Water Reclamation Facility (RSWRF), which is located north of Lear Boulevard just 
west of Military Road, near Lemmon Lake (also known as Swan Lake). Please reference to the 
Appendix for location of the RSWRF relative to the subject property. 

Figure 5 depicts the potential layout of sanitary sewer within the proposed parcel. A IO" trunk 
main in Moya Boulevard will be utilized to transport sewage flow east and north on Moya to a lift 
station at the intersection of Moya and Lear Boulevards. From there, sewage flow is pumped east 
on Lear Boulevard, then north on Stead Boulevard to Norton A venue, where it ultimately gravity 
flows to the RSWRF. 

The project site lies well below Moya Boulevard, and the elevation of the Sanitary Sewer main 
within Moya with respect to the project site does not allow for gravity flow to the existing line. 
Plan and profile sheets for the Moya Boulevard sanitary sewer are included in the Appendix for 
reference. Therefore, it is anticipated that a gravity line onsite to a private lift station with an 
outletting force main will be required. It is likely that the force main can be outletted to the south 
to Moya Boulevard along the east-west boundary line between parcels 090-030-25 and 090-030-
26. Parcel Map 3826 depicts easements along the property lines for the parcels to the south that 
may allow for sanitary sewer, but research will need to be completed to assure that these can be 
utilized for the subject property. If not, a private easement will need to be obtained. 

An alternative to a private lift station is low pressure grinder pump and lateral and feeder force 
main's along the same alignment described previously, or an onsite gravity system to a shared 
low pressure grinder pump with a force main. The most common manufacturer of such systems 
is Environment One Corporation, commonly known as E/One Sewer. 

Estimated Sanitary Sewer flows generated by development of the site per City of Reno criteria 
are shown in the following table: 

TABLE 1- Echeverria Silver Lake Properties Sanitary Sewer Flows 
Residential Average Peaking Design 

Land Use Acreage Unit EDU's Flow Rate 
Count 

Daily Flow Factor Flow 

(20d) (20d) (2nd) 

Industrial 67.0 1,000 67,000 3.0 201,000 

67.0 67,000 201,000 

According to City of Reno staff, the downstream facilities were designed to accommodate the 
subject properties. A detailed sanitary sewer analysis will be required at final design to assure 
that sewage flow can be conveyed to the RSWRF. 

Pa e 9 
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V. WATERSYSTEM 

The site lies within the jurisdiction of the Washoe County Department of Water Resources 
(WCDWR) with respect to water service. At this time, there are no WCDWR water facilities 
within the immediate area with which to service the development from in a realistic fashion. 
Drilling a well is a possible solution; however water rights must be dedicated to WCDWR for the 
well facility. 

Truckee Meadows Water Authority (TMWA) facilities exist within Moya Boulevard just south of 
the project site. Figure 5 and figures contained in the Appendix depict proposed facilities and 
TMW A's service area and sphere of influence. As the map depicts, the site is not within 
TMW A's sphere of influence. Due to the proximity of TMW A water to the site, and the fact that 
WCDWR has no facilities within a reasonable distance of the project site, it is anticipated that the 
site will be annexed into TMW A's service territory and service by TMW A facilities. The process 
for this is fairly involved, in that the governing boards from both TMW A and WCDWR are both 
required to approve such an adjustment in boundaries. However, given the circumstances 
surrounding this site i.e.: close proximity of TMWA facilities, no realistic WCDWR facilities, it 
is not anticipated to be an issue that cannot be resolved. Essentially, at the time that development 
of the parcels nears, the applicant should write a letter to WCDWR requesting that the boundary 
of WCDWR/TMW A service territory be revised. This letter will need to also go to TMW A 
representatives, and ultimately to both commission's boards in order to move the boundary. This 
process can take up to four months but is a reasonable solution to the issue of lack of WCDWR 
facilities within the area. 

Pa e 11 
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C = runoff coefficient 

i = average rainfall intensity, inches per hour 

A = watershed area, acres 

b. The following listed runoff coefficients, depending on future use, shall 
be used: 

NOTE: A "build up" C valve may be required in special 
conditions such as very small lots with large houses or 
duplexes. 

RUNOFF COEFFICIENTS "C" 

Land Use Type Runoff Coefficient "C" 

Rural .. ... ............. .... .... ...................... ..... ..... .... .......... ".: ..... 0.25-0.35 

Single Family Residential .............................................. 0.45-0.60 

Multi-Residential. .................................... ....................... 0.60-0. 70 

Neighborhood Commercial ............................................ 0.85 

Community Commercial ................................................ 0.85 

Tourist Commercial.. ...................................................... 0.85 

Office ............................................................. ................. 0.85 

Manufacturing ........................................... : .................... 0.85-0.90 

Distribution and Warehousing ............................. : .......... 0.85-0.90 

Public Facility ................................................................. 0.50-0.85 

Pavement and Concrete Surfaces ................................... 0.90-0.95 

Park ................................................................................. 0.25 

Open Space (0-5% grade - vegetated) ............................ 0.20-0.30 

Open Space (0-5% grade - no vegetation) ...................... 0.30-0.40 

-209-
Last Revised June, 2007 
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@ POINT PRECIPITATION 
FREQUENCY ESTIMATES 

FROM NOAA ATLAS 14 
Nevada 39.64 N 119.91 W 4967 feet 

from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume I, Version 4 
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley 

NOAA, National Weather Service, Silver Spring, Maryland, 2006 
Extracted: Mon Oct 6 2008 
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• These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 
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* Upper bound of the 90% confidence interval 
Precipitation Frequency Estimates (inches) 

* Lower bound of the 90% confidence interval 
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!·'1 ec1p1tation Frequency Date- Server 

1 1to.09110.14 l@JIJ!o.24110.29 IJ0.41 l01o.n U1.o9 j[ill[2[!1illJ0ITTD@l4.66 !~j6.so 1\ 
2 ijo.12 l[!IJ[o.22 !10.29 Uo.36 !@}0!~.64 U0.96 ![ill[~J12.21 j[22]@]D@EJ~OO~ls.49 11 

5 uo.15 110.24 110.29 Uo.39 110.49 uo.65 no.19 m:EJl1.10 112.33 112.94 10014.48 l@JIJ000[~][11.3s \ 
10 uo.19 110.29 110.36 !lo.49 lfo.60 110.16 Uo.91 !11.34 lfi}Dl2.13 H3.49 llillJl5.42 l@}D[DJ§:]11.13 \\13.43 l 
25 jjo.25 llo.38 Uo.47 llo.64 llo.79 l!o.93 t[Q[i[EJl2.29 U3.27 1!4.24 l~[K]00@fill11.s11l14.11 jj1s.98 I 
50 no.3o Ho.46 uo.51 JJo.16 110.94 100!1.22 1~12.s3 lf3.69 ll4.s3 1[~]1.14 l~!D}Dl13.311(1s.9o 1111.s1 I 
100 Uo.36 Ho.55 l[o.68 l~IDIIOO~IT:fill2.77 l@JI!l5.44 l~[EJ(10.01 H12.s4 !114.941(17.63 \119.56 \ 
200 Uo.42 Ho.65 jjo.so l[Q[i[illj1.46 1!1.62 U2.oo 113.oo 114.57 !16.os 10~]11.20 HB.931(16.so !119.361121.23 \ 

I 500 l!0.53 Ho.so no.99 J[ill~[!][l12.021~]3.28 l[illl6.93 1!9.48 !1 1IA8 U12.s21j15.75 ll18.68 ll21.73 \l23.51 I 
! 1000 l~@mlDIJ[ill[E]rillJ0[E]!DIJ[illrrill~[DQ]~!IiliJ~~~ 
• The lower bound of the confidence Interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are ten than. 
H These precipitation frequency estimates are based on a partial duraUon maxima senes, ARI is the Average Recurrence Interval. 

Please refer to NO.AA Attas 14 Document for more information. NOTE: Formatting prevents estimates near zero to appear as zero. 

Text version of tables 

Partial duration based Point Precipitat i on f r equency Estimates - Version: 4 
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These maps were produced using a direct map request from the 
U.S. Census Bureau Maoooa and Car!ooraphic Resources 
Tiger llilap Server. 
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Other Maps/Photographs -

Please read disclaimer (or more information. 
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View USGS di~ital orthopboto guadr.an&}e ffiOQ) covering this location from TerraServer; USGS Aerial Photograph may also be available 
from this site. A DOQ is a computer-generated image of fil1 aerial photograph in which image displacement caused by terrain relief and camera 
tilts has been removed. It combines the image characteristics of a photograph with. the geometric qualities of a map. Visit the USGS for more 
information. 

Watershed/Stream Flow Information -

Find the Watershed for this location using the U.S. Environmental Protection Agency's site. 

Climate Data Sources -

Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide general information 
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study, 
please refer to NOAA Atlas 14 Document. 

Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within: 

+/-30 minutes I ... OR. .. +/..,1 degree [ of this location (39.64/-119.91). Digital ASCII data can be obtained directly from NCOC. 

Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the 
Western Rutonal Climate Center's state-spttific SNOTEL station maps. 

Hydrometeorological Design Studies Center 
DOC/NOAA/National Weather Service 
132S East-West Highway 
Silver Spring, MD 20910 

(301) 713-1669 
Questions?: HDSC.Ouestjons@noaa.gov 

Disclaimer 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Trapezoidal Chanm 

Trapezoidal Chanm 

Manning's Formula 

Discharge 

Mannings Coeffic ).035 

Channel Slope 0.40 % 

Depth 3.00 ft 

Left Side Slope 2.00 H: V 

Right Side Slope 2.00 H : V 

Bottom Width 30.00 ft 

Results 

Discharge 1,030.08 cfs 

Row Area 198.0 ft• 

Wetted Perlm, 73.42 ft 

Top Width 72.00 ft 

Critical Depth 2.04 ft 

Critical Slope 1.46 % 

Velocity 5.20 ft/s 

Veloclty Head 0.42 ft 

Specific Enert 3.42 ft 

Froude Numb 0.55 

Flow Type 3ubcritical 

Echeverria • Ex 60' Channel 
Worksheet for Trapezoidal Channel 

Project Engineer: IT Department 
c:\program files\haestad\fmw\project3.fm2 Wood Rodgers Inc FlowMaster v7.0 [7.0005] 
10/09/08 10:39:28 AM C Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 
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Washoe County 
Department of 

Water Resources 

4930 Energy Way 
Reno, NV 89502 

Tel: 775-954-4600 
Fax: 775-954-4610 

Department of 

iftirt,, 
Water Resources 

October 27, 2008 

City of Reno Community Development 
Vern Kloos, Planner 
PO Box 1900 
Reno, NV 89505 

Special Use Pennit: LDC09-00037 (Echeverria Silver Lake Property) 
APN's: 090-030-02; 090-040-02 &-03 

Dear Mr. Kloos: 

Washoe County Department of Water Resources (DWR) has received the Reno 
Development Application for the Master Plan Amendment for the Echeverria Silver Lake 
Property located east of Red Rock Road, approximately 1,800 feet north of the 
intersection of Red Rock Road and Moya Boulevard. The subject properties are also 
located within the Reno-Stead Corridor Joint Plan and Special Planning Area. The 
Applicant is proposing to change the land designation from all ±289.6 acres of General 
Rural (GR) to, ±73.3 acres of industrial (I) and ±216.3 acres of Open Space (OS). 
Washoe County Department of Water Resources is the water purveyor for that area. 

Therefore, the DWR has the following conditions for approval for this special use pennit: 

1. Water rights in accordance with Article 422 shall be dedicated to Washoe County 
prior to the recordation of each final map. The water rights must be in good standing 
with the State Division of Water Resources and shall reflect the point of diversion, 
place of use, and manner of use satisfactory to the DWR and the North Valley's Area 
Plan. 

2. All fees shall be paid in accordance with Washoe County Ordinance prior to the 
recordation of each final map. 

3. The Developer shall construct and/or provide the financial assurance for the 
construction of any on-site and off-site water distribution systems or appurtenant 
facilities necessary to serve this project. The financial assurance must be in a fonn and 
amount acceptable to the DWR. 

4. Improvement plans shall be submitted and approved by DWR prior to recordation of 
each final map. They shall be in compliance with Washoe County Design Standards, 
NAC445A, and be designed by a Professional Engineer licensed to practice in the State 
of Nevada. 

5. DWR approved improvement plans shall be used for the construction of the water 
distribution systems. The DWR will inspect the construction of the water distribution 
systems, or appurtenant facilities. 



6. The water distribution systems must be offered for dedication to Washoe County prior 
to final acceptance of the project by DWR. 

7. Easements and real property for the water distribution systems and appurtenances 
shall be offered for dedication to Washoe County prior to the recordation of each final 
map. 

8. The developers' engineer shall submit a plan or letter from the appropriate fire agency 
identifying the approved fire hydrant locations and indicating the fire flow and 
duration required for this project. This information must accompany the water system 
improvements plans when submitted for initial review. 

9. No pennanent structures (including rockery or retaining walls, buildings, etc.) shall be 
allowed within or upon any utility easement maintained by the DWR. 

If you have any questions, please contact our office. 

Sincerely, 

Susan Hood, P ,E. 
Licensed Engineer 

SHL/dll 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coeffic 

Channel Slope 

Diameter 

Circular Channel 

Circular Channel 

Manning's Formu 

Channel Depth 

0.014 

0.50 % 

6.0 in 

Discharge 167700 mg1 

Results 

Depth 3.7 in 

Flow Area 0.1 ft• 

Wetted Perime 0.91 ft 

Top Width 0.00 ft 

Critical Depth 0.26 ft 

Percent Full 61 .9 % 

Critical Slope 0.91 % 

Velocity 2.03 ft/s 

Velocity Head 0.06 ft 

Specific Energ: 4.5 in 

Froude Numbe 0.70 

Maximum Disc 0.256130 mgd 

Discharge Full 0.238104 mgd 

Slope Full 0.25 % 

Flow Type 5ubcritical 

(W;:tT;-;- ?11-dt771 ;2 r/ ~ ;v.e72,-
worksheet 

Worksheet for Circular Channel 

Project Engineer: IT 
c:\documents and settings\tgammill\desktop\ech.fm2 Wood Rodgera Inc FlowMaster v7.0 [7.0005) 
09/11 /09 01 :51 :29 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06706 USA +1 -203-755-1666 Page 1 of 1 
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Source - City of Reno, Cit 
Washoe County, Eco:log~ F ·I R-if, =;;J 

Facility 

Truckee Meadows 
Water Reclamation 
Facility (TMWRF) 

Verdi Meadows 
Wastewater 
Treatment Plant 

,;i,-,'ti'\ .,1lil'1 M I I I I I 11 Gold Ranch 

. 1--1 South Truckee 

' Recla r ,,,, - , Meadows Wate 

.• I (ST~;~)n Facility 

I 

Ll 
Reno-Stead Water 
Reclamation Facility 
{RSWRF) 

' I 
Ll Lemmon Valley 

Wastewater 
Treatment Plant 

I 

L 
,:"
1 

Cold Springs 
-- Wastewater r Treatment Facility 

' 
Notes: The Scale and configuration of all Information 
shown heron are approximate only and are not intended 
as a guide for design or survey work. Reproduction Js 
not permitted without prior written permission from the 
Washoe County Department of Water Resources. 

June2004 

Legend 
Treatment Facility Area 

~ STUDYAREA 

COLD SPRINGS FACILITY 

RSWRF OR LEMMON 
VALLEY FACILITY 

TMWRF 

STMWRF 

WARM SPRINGS 
WWTP (Future) 

CITY OF RENO SEWER 

CITY OF SPARKS SEWER 

WASHOE COUNTY SEWER 

TMSA Boundary 

Hydrobasln Boundary 

0 1 2 3 4 

~Miles 

Wastewater Treatment Facilities 

Current 
(Permitted) 

Average 
Dally Flow I Hydrobasin 

Truckee 
Meadows, Sun 

31.5 MGD I Valley, Spanish 
(40 MGD) Springs Valley, 

Truckee 
Canyon 

0.023 MGD I Truckee 
(0.028 MGD) Canyon 

0.14 MGD 
(0.18 MGD) 

0.010 MGD 
(O.Q10 MGD) 

1.8 MGD 
(3.0 MGD) 

1.1 MGD 

{1.5MGD) 

0.22MGD 

(0.3 MGD) 

0.13 MGD 
(0.35 MGD) 

Truckee 
Canyon 

Truckee 
Canyon 
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Todd Gammill 

From: Standridge, Glen [GStandridge@nvenergy.com] 

Sent: Wednesday, September 30, 2009 11 :20 AM 

To: Todd Gammill 

Subject: Red Rock and Moya 

Todd, 
I have attached a screen shot showing where the existing electric and gas facilities are located. 

Overhead electric runs along Red Rock on the West and along the East side of the parcels in question. 
Gas is an 8" main and runs along Moya to the South of the parcels in question. 

Legend: 
Electric - Green 
Gas - Purple 
Street Center Lines - Red 

If you need any additional information, please feel free to give me a call. 

Thank You, 

Glen Standridge 
Utility Design Administrator 
NV Energy 
(775) 834-7284 office 
(775) 544-63 78 cell 
(775) 834- 7305 fax 
gstandridge@nvenergy.com 

. ZENAMASTE 

D i-icHf8 
Diversity Champions 

9/30/2009 





WASHOE COUNTY 
RECORDER 

OFFICE OF THE RECORDER 
KATHRYN L. BURKE, RECORDER 

LEGIBILITY NOTICE 

1001 E. NINTH STREET 
POST OFFICE BOX 11130 
RENO, NEVADA 89520-0027 
PHONE (775) 328-3661 
FAX (775) 325-8010 

The Washoe County Recorder's Office has determined that the attached document may not be 
suitable for recording by the method used by the Recorder to preserve the Recorder's records. 
The customer was advised that copies reproduced from the recorded document would not be 
legible. However, the customer demanded that the document be recorded without delay as the 
parties rights may be adversely affected because of a delay in recording. Therefore, pursuant 
to NRS 247.120 (3), the County Recorder accepted the document conditionally, based on the 
undersigned's representation ( 1) that a suitable copy will be submitted at a later date (2) it is 
impossible or impracticable to submit a more suitable copy. 

By my signing below, I acknowledge that I have been advised that once the document has been 
microfilmed it may not reproduce a legible copy. 

~~~Q.~ 
Signature 

Printed Name 
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