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Project Requests 
 
This project request is for a Tentative Map Application for: 

 
A) 32 Single Family Residential lots on 35.85 acres.  

 
 
Golden Mesa South is located north of Golden Valley Road and east off Estates Drive on one 
parcel.  The project site is accessed from Estates Drive which connects to Golden Valley Road.  The 
project’s site parcel number is APN 552-100-01, as shown in Figure 1 (below). 
 

 
 

Figure 1 – Vicinity Map 
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Project History  
 
R&K Homes requested and obtained approval for a Tentative Map, case number TM05-017 to 
develop a 59-lot single family common open space development on 55.37 acres. (APN 552-100-01 
and 552-092-20). This submittal was subsequent to a Comprehensive Plan Amendment (CP04-011) 
that re-designated the parcels from LDS and GR to a mix of LDS and MDS. The previous request 
was for a common open space development with a minimum lot size of 0.50 acres. The common 
open space development allowed for reduced lot sizes while maintaining maximum allowed density. 
TM05-017 was approved on November 1st, 2005. The entitlement has since expired. 
 
 
Project Description 
 
The proposed project is for a 32 unit single family residential development with lot sizes ranging 
from 35,000 square feet to 47,285 square feet. The average lot size is 36,843 square feet. The 
project will include 5.02 acres of open space, 3.57 acres of public right of way, and 27.20 acres of 
residential lots. 
 
Proposed net density is 1.18 dwelling units per acre and the proposed gross density is 0.89 dwelling 
units per acre. The proposed layout is shown below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 – Site Plan 
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Tentative Map Findings 
 
When considering a Tentative Subdivision Map, the Washoe County development code requires 
that the Planning Commission determine if the proposal is in compliance with the required findings. 
The considered findings are as follows: 
 

1) Plan Consistency – Determine that the proposed map is consistent with the 
Comprehensive Plan and the North Valleys Area Plan. 
 
Response: The proposed map is in conformance with all of the goals and policies of the 
North Valleys Area Plan. Proposed densities and subdivision design meet Plan 
requirements. There are no specific plans associated with this request. 
 

2) Design or Improvement – Determine that the design or improvement of the proposed 
subdivision is consistent with the Master Plan and any specific plan. 
 
Response: The subdivision design complies with the policies of the North Valleys Area 
Plan and all the elements of the Washoe County Master Plan. 
 

3) Type of Development – Determine that the project site is physically suited for the type of 
development proposed. 

 
Response: The proposed subdivision is located in an area with residential subdivisions to 
the east, west and north. Property to the south contains Golden Valley Road and further 
south is North Valleys High School. The proposed project is a suitable fit. 
 

4) Availability of Service – That the subdivision will meet the requirements of article 702, 
Adequate Public Facilities Management System.  
 
Response: Adequate facilities exist to accommodate the proposed development. Any 
determined deficiencies and/or required infrastructure to connect to existing facilities will 
be borne by the developer. 
 

5) Fish or Wildlife – Determine that neither the design of the subdivision nor any proposed 
improvements is likely to cause substantial environmental damage, or substantial and 
avoidable injury to any endangered plant, wildlife or their habitat. 
 
Response: There are no identified endangered plants or wildlife on the subject property. 
 

6) Public Health – Determine that the design of the subdivision or type of improvement is not 
likely to cause significant public health problems. 
 
Response: The proposed subdivision is similar to other residential subdivisions in the 
surrounding area and the design is not likely to cause significant health problems. 
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7) Easements – Determine that the design of the subdivision or the type of improvements will 
not conflict with easements acquired by the public at large for access through, or use of 
property within, the proposed subdivision. 
 
Response: The design of the subdivision considers all existing easements and will 
perpetuate access to existing residences if applicable. 
  

8) Access – Determine that the design of the subdivision provides any necessary access to 
surrounding, adjacent lands and provides appropriate secondary access for emergency 
vehicles. 
 
Response: The proposed subdivision provides necessary access to surrounding, adjacent 
lands. Access points will be perpetuated and/or provided via new public roads. 
 

9) Dedications – Determine that any land or improvements to be dedicated to Washoe 
County is consistent with the Master Plan. 
 
Response: All lands to be dedicated to Washoe County are consistent with the Master 
Plan. 
 

10) Energy – Determine that the design of the subdivision provides, to the extent feasible, for 
future passive or natural heating or cooling opportunities in the subdivision. 
 
Response: Adequate opportunities shall be provided for future passive or natural heating 
or cooling to the extent feasible. 
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Golden Mesa South

32 lot single family residential subdivision

East of Estates Road, North Golden Valley Road
 35.85 acres

Golden Valley. The parcel is north of Golden Valley Road & east of Estates Drive.

552-100-01 35.846

 Section 11 T. 20 E, R. 19 E.

CP04-011, TM05-015, SW05-016, WSUP16-0002

Moonlight Hills Estates, LLC
5390 Bellazza Court

Reno, NV 89519

Richard Nevis

Same

 Axion Engineering
681 Edison Way

Reno, NV 89503
775-771-5554 775-856-3951

gary@axionengineering.net

Gary Guzelis

Mark Herrmann
P.O. Box 8817

Reno, NV 89511

mvonherrman@sbcglobal.net
775-720-8973





Tentative Subdivision Map Application 
Supplemental Information 

(All required information may be separately attached) 

Chapter 110 of the Washoe County Code is commonly known as the Development Code.  Specific 
references to tentative subdivision maps may be found in Article 608, Tentative Subdivision Maps. 

1. What is the location (address or distance and direction from nearest intersection)?

2. What is the subdivision name (proposed name must not duplicate the name of any existing
subdivision)?

3. Density and lot design:

a. Acreage of project site
b. Total number of lots
c. Dwelling units per acre
d. Minimum and maximum area of proposed lots
e. Minimum width of proposed lots
f. Average lot size

4. Utilities:

a. Sewer Service
b. Electrical Service
c. Telephone Service
d. LPG or Natural Gas Service
e. Solid Waste Disposal Service
f. Cable Television Service
g. Water Service

The 35.85 acre property is located east of Estates Road and north Golden Valley
Road.

A legal description for the property is included in the Preliminary Title Report which
is part of this application.

Golden Mesa South

35.85 acres

32
0.89
35,000 - 47,285
120 feet
36,843 square feet

 Washoe County Utilities
 NV Energy
 AT&T
 NV Energy
Waste Management of Nevada
Charter
TMWA



5. For common open space subdivisions (Article 408), please answer the following:

a. Acreage of common open space:

b. Development constraints within common open space (slope, wetlands, faults, springs, ridgelines):

c. Range of lot sizes (include minimum and maximum lot size):

d. Average lot size:

e. Proposed yard setbacks if different from standard:

f. Justification for setback reduction or increase, if requested:

g. Identify all proposed non-residential uses:

5.02 acres

None

35,000 sf min; 47,285 sf max.

36,843 square feet

Proposed setbacks shall conform to zoning requirements

N/A

None



h. Improvements proposed for the common open space:

i. Describe or show on the tentative map any public or private trail systems within common open
space of the development:

j. Describe the connectivity of the proposed trail system with existing trails or open space adjacent
to or near the property:

k. If there are ridgelines on the property, how are they protected from development?

l. Will fencing be allowed on lot lines or restricted?  If so, how?

Open space improvements will included detention pond facilities/drainage
channels and landscaping. The ponds will be maintained by a proposed
maintenance association.

None

No trails are proposed with this development. Street side sidewalks will be
constructed throughout the project.

Not applicable.

Fencing is anticipated to follow typical single family residential guidelines and
Washoe County code.



m. Identify the party responsible for maintenance of the common open space:

6. Is the project adjacent to public lands or impacted by “Presumed Public Roads” as shown on the
adopted April 27, 1999 Presumed Public Roads (see Washoe County  website at
http://www.washoecounty.us/pubworks/engineering.htm).  If so, how is access to those features
provided? 

7. Is the parcel within the Truckee Meadows Service Area?

Yes No 

8. Is the parcel within the Cooperative Planning Area as defined by the Regional Plan?

Yes No If yes, within what city? 

9. Will a special use permit be required for utility improvement?  If so, what special use permits are
required and are they submitted with the application package?

10. Has an archeological survey been reviewed and approved by SHPO on the property?  If yes, what
were the findings?

A maintenance association will be created to take care of the common open
space. Fees will be supported by homeowner dues.

No

✔

✔  Reno

A Special Use Permit is required for a sewage lift station. The Special Use Permit
has been approved. (WSUP16-0002)

An archaeological survey has not been performed on the subject property.



11. Indicate the type and quantity of water rights the application has or proposes to have available:

a. Permit # acre-feet per year 
b. Certificate # acre-feet per year 
c. Surface Claim # acre-feet per year 
d. Other # acre-feet per year 

e. Title of those rights (as filed with the State Engineer in the Division of Water Resources of the
Department of Conservation and Natural Resources):

12. Describe the aspects of the tentative subdivision that contribute to energy conservation:

13. Is the subject property in an area identified by Development as
potentially containing rare or endangered plants and/or animals, critical breeding habitat, migration
routes or winter range?  If so, please list the species and describe what mitigation measures will be
taken to prevent adverse impacts to the species:

Water rights will be purchased and dedicated prior to final map recordation.

Energy conservation is typically improved by use of energy efficient building
materials including windows, doors, insulation and structure wraps per current ICC's
IECC energy codes. Energy efficient appliances and water efficient faucets, shower
heads and toilets will be used.

Large lot sizes are conducive for ground water recharge.

The property is not identified by Washoe County Community Services Department
as containing rare or endangered plants/animals, critical breeding habitat or
migratory routes.



14. If private roads are proposed, will the community be gated?  If so, is a public trail system easement 
provided through the subdivision? 

 
 
 
 
 
 
 
 
 

 
15. Is the subject property located adjacent to an existing residential subdivision?  If so, describe how the 

tentative map complies with each additional adopted policy and code requirement of Article 434, 
Regional Development Standards within Cooperative Planning Areas and all of Washoe County, in 
particular, grading within 50 and 200 feet of the adjacent developed properties under 5 acres and 
parcel matching criteria: 

 
 
 
 
 
 
 
 
 

 
16. Are there any applicable policies of the adopted area plan in which the project is located that require 

compliance?  If so, which policies and how does the project comply? 

 
 
 
 
 
 
 
 
 

 
17. Are there any applicable area plan modifiers in the Development Code in which the project is located 

that require compliance?  If so, which modifiers and how does the project comply? 

 
 
 
 
 
 
 
 

                                                                                                                                                                                                        

Not applicable.

The proposed development is located adjacent to residential homes. The design of
the project complies with applicable policies.

No

No, there are no plan modifiers for this area.



18. Will the project be completed in one phase or is phasing planned?  If so, please provide that phasing 
plan: 

 
 
 
 
 
 
 
 

 
19. Is the project subject to Article 424, Hillside Development?  If yes, please address all requirements of 

the Hillside Ordinance in a separate set of attachments and maps. 

Yes No If yes, include a separate set of attachments and maps. 
 
20. Is the project subject to Article 418, Significant Hydrologic Resources?  If yes, please address Special 

Review Considerations within Section 110.418.30 in a separate attachment. 

Yes No If yes, include separate attachments. 
 

Grading 
Please complete the following additional questions if the project anticipates grading that involves:  
(1) Disturbed area exceeding twenty-five thousand (25,000) square feet not covered by streets, 
buildings and landscaping;  (2) More than one thousand (1,000) cubic yards of earth to be 
imported and placed as fill in a special flood hazard area;  (3) More than five thousand (5,000) 
cubic yards of earth to be imported and placed as fill;  (4) More than one thousand (1,000) cubic 
yards to be excavated, whether or not the earth will be exported from the property; or  (5) If a 
permanent earthen structure will be established over four and one-half (4.5) feet high: 

21. How many cubic yards of material are you proposing to excavate on site? 

 
 

 
22. How many cubic yards of material are you exporting or importing?  If exporting of material is 

anticipated, where will the material be sent?  If the disposal site is within unincorporated Washoe 
County, what measures will be taken for erosion control and revegetation at the site?  If none, how 
are you balancing the work on-site? 

 
 
 
 
 
 
 
 
 
 
 

 

                                                                                                                                                                                                       

At this time phasing is unknown and will depend on the developer. Phasing will be
determined at the improvement plan preparation stage and discussed with Washoe
County. It is anticipated that the project would be constructed in one phase.

✔

✔

96,695 CY

Earthwork is designed to be balance between the Golden Mesa North and Golden
Mesa South projects. Approximately 33,000 cubic yards of import is needed from
the Golden Mesa North project.



23. Can the disturbed area be seen from off-site?  If yes, from which directions, and which properties or 
roadways?  What measures will be taken to mitigate their impacts? 

 
 
 
 
 
 
 
 
 

 
24. What is the slope (Horizontal:Vertical) of the cut and fill areas proposed to be?  What methods will be 

used to prevent erosion until the revegetation is established? 

 
 
 
 
 
 
 
 
 

 
25. Are you planning any berms and, if so, how tall is the berm at its highest?  How will it be stabilized 

and/or revegetated? 

 
 
 
 
 
 
 
 
 

 
26. Are retaining walls going to be required?  If so, how high will the walls be, will there be multiple walls 

with intervening terracing, and what is the wall construction (i.e. rockery, concrete, timber, 
manufactured block)?  How will the visual impacts be mitigated? 

 
 
 
 
 
 
 
 
 

 

                                                                                                                                                                                                     

Disturbed areas are likely visible from all directions. Erosion control of disturbed
areas will established per Best Management practices. Cut and fill slopes will be
revegetated with approved seed mixes.

Slopes not to exceed 3:1 are proposed for cut and fill slopes. Slopes will be
revegetated with an approved seed mix.

No berms are proposed.

No retaining walls are proposed.



27. Will the grading proposed require removal of any trees?  If so, what species, how many, and of what 
size? 

 
 
 
 
 
 
 
 
 

 
28. What type of revegetation seed mix are you planning to use and how many pounds per acre do you 

intend to broadcast?  Will you use mulch and, if so, what type? 

 
 
 
 
 
 
 
 
 

 
29. How are you providing temporary irrigation to the disturbed area? 

 
 
 
 
 
 
 
 
 

 
30. Have you reviewed the revegetation plan with the Washoe Storey Conservation District?  If yes, have 

you incorporated their suggestions? 

 
 
 
 
 
 
 
 
 

 

                                                                                                                                                                                                      

Tree removal is not anticipated.

The revegetation seed blend will be a native/naturalized blend applied at rate of 31
pounds per acre. A wood fiber mulch will be included in the hydroseed slurry.

Temporary irrigation will be provided through connection to installed water meters.

No



Request to Reserve New Street Name(s)
The Applicant is responsible for all sign costs.

Applicant Information

Name:
Address:

Phone : Fax:
Private Citizen Agency/Organization

Street Name Requests
(No more than 14 letters or 15 if there is an “i” in the name.  Attach extra sheet if necessary.)

If final recordation has not occurred within one (1) year, it is necessary to submit a written request 
for extension to the coordinator prior  to the expiration date of the original approval request.

Location

Project Name:
Reno Sparks Washoe County 

Parcel Numbers:
Subdivision Parcelization Private Street

Please attach maps, petitions and supplementary information.

Approved: Date:
Regional Street Naming Coordinator 

Except where noted

Denied: Date:
Regional Street Naming Coordinator 

Washoe County CSD Engineering and Capital Projects Division
Post Office Box 11130 - 1001 E. Ninth Street

Reno, NV 89520-0027
Phone: (775) 328-3667 - Fax: (775) 328-6133  Email: streetnames@washoecounty.us 

Moonlight Hills Estates, LLC

5390 Bellazza Court

Reno, NV 89502

775-771-5554 775-856-3951

✔

Moonstone

Crandell Lupine

Wadi Thunder Butte
Basl Lightening Ridge

Catclaw Pinewish
De Grazia Shimmer

Chert Butte Trovas
Golden Barrel Baniff

Golden Mesa South

✔

552-100-01

✔



PROPERTY TAX INFORMATION 



WASHOE COUNTY TREASURER 
PO BOX 30039 
RENO, NV 89520-3039 
775-328-2510 

PAYMENT RECEIPT 

Type Description 

Real Bill Number: 2017122053 
Bill Year: 2017 
PIN: 55210001 
Primary Owner: MOONLIGHT 
HILLS ESTATES LLC 
Property Addr: E GOLDEN 
VALLEY RD 
Property Desc: Section 11 
Township 20 Range 19 
Subdivision Name UNSPECIFIED -

Totals: 

Tender Information: 

Check #7/1134 

Total Tendered 

Received By: 

Location: 

Session: 

Balance Net Tax 

2,319.51 1,148.28 

2,319.51 1, 148.28 

smartell Receipt Number: 

Treasurer's Office Receipt Year: 

SMartell-0-09132017 Date Received: 

Page 1 of 1 

U17.9472 

2017 

09/13/2017 

Fees Current Current Balance 
Interest Penalties Due Paid Remaining 

0.00 22 .97 1,171.25 597.11 1,722.40 

0.00 22.97 1,171.25 597.11 1,722.40 

Charge Summary: 

597.11 Real 1,171 .25 

597.11 Total Charges 1,171 .25 

WASHOE COUNTY TREASURER PO BOX 30039 RENO, NV 89520-3039 

By Whom Paid: 

MOONLIGHT HILLS ESTATES LLC 
5390 BELLAZZA CT 
RENO NV 89519 

p A I D 
SEP 1 2 2017 

W. C. T. O. 21 

BALANCE REMAINING 

CHARGES 

PAID 

CHANGE 

1,722.40 

1,171.25 

597.11 

0.00 
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Traffic Impact Study 
Golden Mesa 
June 27, 2016 
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YOUR QUESTIONS ANSWERED QUICKLY 

Why did you perform this study? 

This Traffic Impact Study evaluates the potential traffic impacts associated with construction of the 
proposed Golden Mesa residential development.  

What does the project consist of? 

The proposed project consists of up to 158 single-family housing units.  

How much traffic will the project generate? 

The proposed project is anticipated to generate a total of 1,600 daily trips, 120 AM peak hour trips, and 
159 PM peak hour trips. 

Are there any traffic impacts? 

The Golden Valley Road/North Hills Boulevard intersection and the southbound left-turn movement at 
the Golden Valley Road/Estates Road intersection currently operate below policy LOS standards (at LOS 
“E” or “F”).  The additional project traffic worsens traffic operations at these locations causing increased 
delay compared to conditions without the project. 

Are any traffic related improvements proposed? 

The following two improvements are recommend to mitigate current deficiencies and project impacts: 

• Golden Valley Road/N. Hills Boulevard – Optimize traffic signal timings. 
• Golden Valley Road/Estates Road – Provide a receiving lane on Golden Valley Road enabling two-

stage left-turn movements for southbound left-turning vehicles. 

These improvements will accommodate 10-year horizon traffic volumes and the project traffic while 
maintaining policy LOS standards. No other mitigations are proposed at any other study intersections 
since the analysis showed the anticipated project traffic does not cause any other significant impacts. The 
project’s contribution of Regional Road Impact Fees will mitigate the minor project effects on the overall 
roadway network. 
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LIST OF FIGURES 

1. Study Area
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INTRODUCTION 

This report presents the findings of a Traffic Impact Study completed to assess the potential traffic impacts 
on local intersections associated with construction of the Golden Mesa residential project. This traffic 
impact study has been prepared to document existing traffic conditions, quantify traffic volumes 
generated by the proposed project, identify potential impacts, document findings, and make 
recommendations to mitigate impacts, if any are found. 

 Study Area and Evaluated Scenarios 

The project site is located east of Estates Road and north of Golden Valley Road in Washoe County, NV. 
The study intersections were identified based on scoping conversations with Washoe County staff. The 
project site location and the study intersections are shown in Figure 1. The following intersections are 
included in this study: 

• Golden Valley Road/North Hills Boulevard 
• Golden Valley Road/Estates Road 
• Estates Road/Indian Lane 
• Estates Road/Access 1 
• Estates Road/Access 2 
• Indian Lane/Access 3 
• Estates Road/Access 4 
• Golden Valley Road/Access 5 

This study includes analysis of the both the weekday AM and PM peak hours as these are the periods of 
time in which peak traffic is anticipated to occur. The evaluated development scenarios are:  

• Existing Conditions (no project) 
• Existing Plus Project Conditions 
• 10 year horizon Baseline Conditions (including growth per Washoe County’s travel demand 

model) 
• 10 year horizon Plus Project Conditions 

Analysis Methodology 

Level of service (LOS) is a term commonly used by transportation practitioners to measure and describe 
the operational characteristics of intersections, roadway segments, and other facilities.  This term equates 
seconds of delay per vehicle at intersections to letter grades “A” through “F” with “A” representing 
optimum conditions and “F” representing breakdown or over capacity flows.  The complete methodology 
is established in the Highway Capacity Manual (HCM), 2010, published by the Transportation Research 
Board. Table 1 presents the delay thresholds for each level of service grade at un-signalized and signalized 
intersections. 
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Table 1: Level of Service Definition for Intersections 

 
Level of 
Service 

 
Brief Description 

Un-signalized 
Intersections 

(average delay/vehicle 
in seconds) 

Signalized 
Intersections 

(average delay/vehicle 
in seconds) 

A Free flow conditions. < 10 < 10 
B Stable conditions with some 

affect from other vehicles. 
10 to 15 10 to 20 

C Stable conditions with 
significant affect from other 
vehicles. 

15 to 25 20 to 35 

D High density traffic conditions 
still with stable flow. 

25 to 35 35 to 55 

E At or near capacity flows. 35 to 50 55 to 80 
F Over capacity conditions. >  50 > 80 

Source:  Highway Capacity Manual (2010), Chapters 16 and 17 

Level of service calculations were performed for the study intersections using the Synchro 9 software 
suite, with analysis and results reported in accordance with HCM 2010 methodology. 

Level of Service Policy 

The 2035 Regional Transportation Plan (2035 RTP) establishes level of service criteria for regional roadway 
facilities within Washoe County, the City of Reno, and the City of Sparks.  The current Level of Service 
policy is: 

• “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 ADT or more at the latest RTP horizon – 
LOS E or better.” 

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

According to the Nevada Department of Transportation’s 2014 Annual Average Daily Traffic (AADT) data 
and Washoe County RTC’s 2035 travel demand model data, the average daily volumes on the study 
roadways are anticipated to be less than 27,000 ADT. Hence, the level of service threshold specific to the 
study roadways and intersections is LOS “D”. 

EXISTING TRANSPORTATION FACILITIES 

Roadway Facilities 

A brief description of the key roadways in the study area is provided below: 
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Golden Valley Road within the study area is a four-lane roadway with two lanes in each direction and turn 
lanes at major intersections. It is classified as a “Medium Access Control Arterial” in the 2035 RTP. The 
posted speed limit is 40 mph in the study area. 

Estates Road and Indian Lane are two-lane roadways with one lane in each direction. They are local 
roadways not classified in the 2035 RTP. 

North Hills Boulevard is a three-lane roadway serving local commercial centers with one lane in each 
direction and a two-way left turn lane. 

Alternate Travel Modes 

There are currently sidewalks along the south side of Golden 
Valley Road throughout the study area. Sidewalks are also 
present on the north side of Golden Valley Road west of Estates 
Road, on the north side of North Hills Boulevard, and on the south 
side of North Hills Boulevard west of Golden Valley Road. 
Dedicated bike lanes exist in both directions on Golden Valley 
Road and North Hills Boulevard.  

The Regional Transportation Commission (RTC) operates public 
transit service on Golden Valley Road and North Hills Boulevard 
(Route 7) as shown in Exhibit 1. While public transit is not 
operated on roadways immediately adjacent to the project site, 
Route 7 is within reasonable cycling distance from the project.  

EXISTING CONDITIONS 

Traffic Volumes 

Existing traffic volumes were determined by conducting new video counts at the study intersections. The 
counts were conducted on an average mid-week day on May 17th, 2016 with schools in session. The 
existing AM and PM peak hour intersection traffic volumes in Figure 2, attached. 

Intersection Level of Service 

Level of service calculations were performed using the existing traffic volumes, lane configurations, and 
traffic controls. Current signal timing plans for the Golden Valley Road/North Hills Boulevard intersection 
was requested and obtained from the City of Reno and was incorporated into the model. The results are 
presented in Table 2 and the calculation sheets are provided in Appendix A, attached. 

 

  

Exhibit 1. RTC Transit Routes 



Traffic Impact Study 
Golden Mesa 
June 27, 2016 

 
Page 6 of 16 

Table 2: Existing Conditions Intersection Level of Service Summary 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/North Hills Blvd Signal D 46.8 E 60.2 
Golden Valley Rd/Estates Rd 

TWSC 

  
Southbound Approach C 17.8 B 11.57 

Southbound Left E 47.86 C 22.03 
Southbound Right B 13.04 B 10.1 

Estates Rd/Indian Ln 

TWSC 

  
Westbound Approach A 9.16 A 9.11 

Westbound Left A 9.2 A 9.11 
Westbound Right A 8.62 A 8.76 

 
As shown in Table 2, the Golden Valley Road/North Hills Boulevard intersection is operating at LOS “C” 
and LOS “E” during the existing AM and PM peak hours respectively. The southbound left-turn movement 
at the Golden Valley Road/Estates Road intersection is operating at LOS “E” during the AM peak hour. The 
overall intersection and all other movements at this intersection operate at acceptable levels of service. 
All movements at the Estates Road/Indian Lane intersection operate at acceptable levels of service during 
both the AM and PM peak hours. 

PROJECT GENERATED TRAFFIC 

Project Description 

The project site is generally located in the northeast quadrant of the Golden Valley Road/Estates Road 
intersection as shown in Figure 1. The proposed project consists of up to 158 single-family housing units. 
The site plan is shown in Figure 3. 

Trip Generation 

Trip generation rates for Golden Mesa were obtained from the Trip Generation Manual, 9th Edition, 
published by the Institute of Transportation Engineers. Table 3 provides the Daily, AM peak hour, and PM 
peak hour trip generation calculation details for the proposed project.   

Table 3: Trip Generation Estimates 

ITE Land Use Size Daily 
AM Peak PM Peak 

Total In Out Total In Out 
210 - Single-Family 
Detached Housing 

158 Dwelling 
Units 1,600 120 30 90 159 100 59 
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As shown in Table 3, the proposed project is anticipated to generate up to 1,600 daily trips, 120 AM peak 
hour trips, and 159 PM peak hour trips. 

Project Access 

Access to the project site will be provided via multiple access points located on Estates Road, Indian Lane, 
and Golden Valley Road. All the access points are shown in the site plan in Figure 3. The access on Golden 
Valley Road (Access 5) is proposed as Right-In/Right-Out access only with STOP control on the driveway. 
All other access points will be full access stop-controlled driveways. 

Trip Distribution and Assignment 

Traffic generated by the project was distributed to the road network based on the location of the project 
site, the relative location of major activity centers, and access connection points to roadway network. 

The following trip distribution percentages were used for distributing the project traffic: 

• 80% to/from the west (accessing US 395) 
• 10% to/from the north via North Hills Boulevard 
• 10% to/from the east via Golden Valley Road 

Project generated trips were assigned to the adjacent roadway system based on the distributions outlined 
above. The project trip assignment is shown on Figure 4, attached. 

EXISTING PLUS PROJECT CONDITIONS 

Traffic Volumes 

Plus project traffic volumes were developed by adding the project generated trips (Figure 4) to the existing 
traffic volumes (Figure 2) and are shown on Figure 5, attached.  The “Plus Project” condition Peak Hour 
Factors (PHF) and travel patterns were assumed to remain the same as were observed under existing 
conditions. 

Intersection Level of Service Analysis 

Table 9 presents the level of service analysis summary for the “Plus Project” scenario assuming the existing 
intersection configurations.  Detailed calculation sheets are provided in Appendix B, attached.  

As shown in Table 9, under the Plus Project conditions, the Golden Valley Road/North Hills Boulevard 
intersection continues to operate at acceptable LOS during the AM peak hour and continues to operate 
at LOS “E” during the PM peak hour. It should be noted that this intersection operates at LOS “E” even 
under existing conditions (without the addition of project traffic).  
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Table 9: Plus Project Intersection Level of Service Summary 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/North Hills Blvd Signal D 46.79 E 58.36 
Golden Valley Rd/Estates Rd 

TWSC 

  
Southbound Approach C 22.46 B 13.22 

Southbound Left F 70.8 D 33.01 
Southbound Right C 15.26 B 10.46 

Estates Rd/Indian Ln 

TWSC 

  
Westbound Approach A 9.84 A 9.7 

Westbound Left A 9.88 A 9.7 
Westbound Right A 8.96 A 9.16 

Golden Valley Rd/Access 5 TWSC B 11.62 A 9.82 
Estates Rd/Access 4 

TWSC 

  
Westbound Approach B 10.39 B 10.34 

Westbound Left B 10.39 B 10.34 
Westbound Right A 8.9 A 9.45 

Indian Ln/Access 3 
TWSC 

  
Southbound Approach A 8.59 A 8.44 
Northbound Approach A 9.17 A 9.15 

Estates Rd/Access 2 

TWSC 

  
Westbound Approach A 9.2 A 9.22 

Westbound Left A 9.22 A 9.22 
Westbound Right A 8.57 A 8.8 

Estates Rd/Access 1 

TWSC 

  
Westbound Approach A 9.01 A 9.02 

Westbound Left A 9.01 A 9.02 
Westbound Right A 8.5 A 8.68 

 
During the AM peak hour, the southbound left-turn movement at the Golden Valley Road/Estates Road 
intersection deteriorates from LOS “E” under existing conditions to LOS “F” under Plus Project conditions. 
However, it should be noted that the overall southbound approach operates at LOS “C” during the same 
peak hour. It should also be noted that during the AM peak hour, the southbound left-turn volume is only 
23 vehicles, which equates to less than one vehicle every two minutes. The intersection operates at 
acceptable LOS during the PM peak hour. 

All other study intersections and approaches operate acceptably under Plus Project conditions, during 
both the AM and PM peak hours. 
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10-YEAR HORIZON BASELINE CONDITIONS 

Traffic Volumes 

Traffic volumes in the study area are anticipated to increase in the future as more development occurs in 
the North Valleys region.  Traffic growth rates were obtained from Washoe County RTC’s travel demand 
model. The latest iteration of the travel demand model, which included all the development incorporated 
in the North Valleys Region Multi-Modal Transportation Study (including this project) was used to 
determine future growth rates. The growth rates were then applied to the existing AM and PM peak hour 
traffic volumes to obtain future peak hour traffic volumes. The 10-Year horizon baseline peak hour traffic 
volumes are shown in Figure 6.  

Growth rates were calculated based on the traffic volume increases at multiple points along Golden Valley 
Road. Other roadways in the study area, being minor roads, were not included in the RTC’s travel demand 
model. Hence, a uniform growth rate obtained from the Golden Valley Road volume increase was applied 
to all the study intersections. The travel demand model outputs are attached in Appendix C. The growth 
rate calculations are shown in Table 10.  

Table 10: Growth Rate Calculations 

Golden Valley Road 
2015 3,800 6,775 9,723 15,509 
2025 4,867 7,806 11,459 16,091 

Difference 1,067 1,031 1,736 582 
10 Years % Change 28% 15% 18% 4% 

Annual Growth Rate 2.8% 1.5% 1.8% 0.4% 
Adjusted 10 year Growth Factor 1.3 1.2 1.2 1.0 

Average Growth Factor 1.16 

10-Year Baseline traffic volumes were calculated by applying the growth rate factor of 1.16 from Table 10 
to existing volumes.  

Intersection Level of Service Analysis 

Table 11 presents the level of service analysis summary for the “10-Year Horizon Baseline” scenario 
assuming the existing intersection configurations.  Detailed calculation sheets are provided in Appendix 
D, attached.  
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Table 11: 10-Year Horizon Baseline Level of Service Summary 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/N Hills Blvd Signal D 49.58 F 88.9 
Golden Valley Rd/Estates Rd 

TWSC 

  
Southbound Approach C 19.83 B 12.57 

Southbound Left F 59.19 C 27.56 
Southbound Right B 13.73 B 10.39 

Estates Rd/Indian Ln 

TWSC 

  
Westbound Approach A 9.19 A 9.19 

Westbound Left A 9.23 A 9.19 
Westbound Right A 8.63 A 8.82 

 

As shown in Table 11, the Golden Valley Road/North Hills Boulevard intersection and the southbound left-
turn movement at the Golden Valley Road/Estates Road intersection operate at LOS “F” in the 10-year 
background conditions.  All other intersections and movements operate at acceptable LOS conditions.  

10-YEAR HORIZON PLUS PROJECT CONDITIONS 

Traffic Volumes 

10 year Horizon Plus Project traffic volumes were developed by adding the project generated trips (Figure 
4) to the 10-Year Horizon Baseline traffic volumes (Figure 6) and are shown on Figure 7, attached. 

Intersection Level of Service Analysis 

Table 12 presents the level of service analysis summary for the “10-Year Horizon Plus Project” scenario. 
Detailed calculation sheets are provided in Appendix E, attached.  

As shown in Table 12, with the addition of project traffic, the Golden Valley Road/North Hills Boulevard 
intersection and the southbound left-turn movement at Golden Valley Road/Estates Road intersection 
operate at LOS “F”, with a slight increase in delay compared to 10-year horizon baseline conditions. It 
should be noted that these two intersections operate at LOS “F” in the 10-Year Horizon Background 
conditions (without addition of the project traffic). All other intersections and movements operate at 
acceptable levels of service. 
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Table 12: 10-Year Horizon Plus Project Intersection Level of Service Summary 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/N Hills Blvd Signal D 36.1 F >100 
Golden Valley Rd/Estates Rd 

TWSC 

  
Southbound Approach D 25.69 B 14.87 

Southbound Left F 90.49 E 43.59 
Southbound Right C 16.13 B 10.89 

Estates Rd/Indian Ln 

TWSC 

  
Westbound Approach A 9.94 A 9.75 

Westbound Left A 9.98 A 9.75 
Westbound Right A 9.02 A 9.2 

Golden Valley Rd/Access 5 TWSC B 11.93 B 10.11 
Estates Rd/Access 4 

TWSC 

  
Westbound Approach B 10.41 B 10.55 

Westbound Left B 10.41 B 10.55 
Westbound Right A 8.89 A 9.57 

Indian Ln/Access 3 
TWSC 

  
Southbound Approach A 8.61 A 8.46 
Northbound Approach A 9.22 A 9.18 

Estates Rd/Access 2 

TWSC 

  
Westbound Approach A 9.26 A 9.25 

Westbound Left A 9.26 A 9.25 
Westbound Right A 8.57 A 8.82 

Estates Rd/Access 1 

TWSC 

  
Westbound Approach A 9.05 A 9.06 

Westbound Left A 9.05 A 9.06 
Westbound Right A 8.51 A 8.71 
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POTENTIAL MITIGATION MEASURES 

Golden Valley Road/North Hills Boulevard 

The Golden Valley Road/North Hills Boulevard intersection currently operates at LOS”E” during the PM 
peak hour even without addition of the project traffic. This intersection would continue to operate at LOS 
“E” with the addition of project traffic. It operates at LOS “F” during the 10-Year Horizon conditions. 
Operations at this intersection can be improved by optimizing the traffic signal timings. Table 13 shows 
the LOS results with optimized signal timing.  

Table 13: Golden Valley Rd/N. Hills Blvd Mitigated LOS Summary 

Intersection Scenario  
AM Peak PM Peak 

LOS Delay LOS Delay 

Golden Valley Rd/N Hills Blvd 

Existing D 46.8 E 60.2 
Existing Plus Project D 46.79 E 58.36 

Existing Plus Prj Mitigated C 33.36 D 44.67 
10-Year Baseline D 49.58 F 88.9 
10-Yr Plus Project D 49.68 F 85.97 

10-Yr Plus Prj Mitigated C 33.72 E 63.93 

As shown in Table 13, during the Existing Plus Project PM peak hour conditions, optimizing signal timings 
would improve the level of service from LOS “E” to LOS “D”. During the 10-year plus project conditions, 
optimizing signal timings would mitigate the project impacts and the intersection would operate at better 
than 10-year baseline (without the project) conditions. During the AM peak hour, the intersection would 
operate at acceptable LOS conditions with the project, both under existing and 10-year plus project 
conditions. Optimizing the signal timings would further improve traffic operations during the AM peak 
hour.  Hence, optimizing the signal timings would mitigate the impacts of the project for both the existing 
and 10-year horizon conditions. 

Golden Valley Road/Estates Road 

The Golden Valley Road/Estates Road intersection is a two-way stop controlled intersection. The overall 
intersection LOS at a two-way stop control intersection is defined by the LOS of the worst 
approach/movement, which is typically a STOP-controlled movement. The southbound left-turn 
movement at this intersection currently operates at LOS “E” under existing AM peak hour conditions 
(without any project traffic). With the addition of project traffic, the southbound left-turn movement 
would deteriorate to LOS “F”. All the other movements at this intersection operate at acceptable LOS 
conditions in the existing PM peak hour conditions (without and with project traffic). 

In the 10-year horizon AM peak hour conditions, the southbound left-turn movement is expected to 
operate at LOS “F” with or without the project.  During the 10-year horizon PM peak hour conditions, 
adding the project traffic would worsen the southbound left-turn level of service to LOS “E” (with project) 
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from LOS “C” (without project). However, it should be noted that the overall southbound approach 
(combination of southbound left and right turn movements) operates at acceptable LOS conditions during 
both the existing and 10-year horizon conditions, even with the addition of project traffic.  

It is important to recognize that LOS “F” conditions for only the left-turn movement from a side-street, 
during the peak hour, do not necessarily indicate an intersection failure or need for mitigation.  Context 
of the volumes and intersection location are important in these cases.  The subject southbound left-turn 
volume is only 14 vehicles per hour and there are other locations (i.e. Spearhead Way/Golden Valley Road 
intersection) where the desired traffic movement can more easily be made.  This condition (side-street 
LOS “F” for a left-turn movement) commonly exists throughout the urban area and is acceptable in most 
cases so long as the project does not add significant traffic to the LOS “F” movement.  Golden Mesa is 
expected to add about 9 peak hour trips to the southbound left-turn movement which is a small amount.        

If mitigation were to be required, to most logical solution would be providing a two-stage left-turn 
receiving lane for southbound left-turning vehicles as shown in Exhibit A.  

 

Providing a storage lane for two-stage left-turns would significantly reduce the delay on the Estates Road 
approach. Table 14 summarizes the LOS results.  As shown in Table 14, with a staging lane in place, all the 
southbound movements are anticipated to operate at acceptable LOS conditions during both the existing 
and 10-year horizon plus project conditions.  

 

Exhibit A 
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Table 14: Golden Valley Rd/Estates Rd Mitigated LOS Summary 

Intersection   
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/Estates Rd 

Southbound Approach 
Existing 

C 17.8 B 11.57 
Southbound Left E 47.86 C 22.03 

Southbound Right B 13.04 B 10.1 
Southbound Approach 

Existing Plus Project 
C 22.46 B 13.22 

Southbound Left F 70.8 D 33.01 
Southbound Right C 15.26 B 10.46 

Southbound Approach 
Existing Plus Prj Mitigated 

C 16.69 B 11.67 
Southbound Left D 26.29 C 20.38 

Southbound Right C 15.26 B 10.46 
Southbound Approach 

10-Year Baseline 
C 19.83 B 12.57 

Southbound Left F 59.19 C 27.56 
Southbound Right B 13.73 B 10.39 

Southbound Approach 
10-Yr Plus Project 

D 25.69 B 14.87 
Southbound Left F 90.49 E 43.59 

Southbound Right C 16.13 B 10.89 
Southbound Approach 

10-Yr Plus Prj Mitigated 
C 17.75 B 12.42 

Southbound Left D 28.76 C 23.48 
Southbound Right C 16.13 B 10.89 

 
CONCLUSIONS & RECOMMENDATIONS 

The following is a list of our key findings and recommendations to best manage the traffic generated by 
the proposed project: 

Project Trips: The proposed project is anticipated to generate a total of 1,600 daily trips, 120 AM peak 
hour trips, and 159 PM peak hour trips. 

Project Access: Access to the project site will be provided via multiple access points located on Estates 
Road, Indian Lane, and Golden Valley Road. The access on Golden Valley Road (Access 5) will be Right-
In/Right-Out access only with STOP control on the driveway. All other access points will be full access 
STOP-controlled driveways. 

Existing Level of Service: The Golden Valley Road/North Hills Boulevard intersection operates LOS “F” 
during the PM peak hour. The southbound left-turn movement at the Golden Valley Road/Estates Road 
intersection operates at LOS “E” during the AM peak hour. All other movements and intersections operate 
at acceptable level of service during both the AM and PM peak hours. 
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Plus Project Level of Service:  With the addition of the project traffic, the Golden Valley Road/North Hills 
Boulevard intersection continues to operate at LOS “F” during the PM peak hour. The southbound left-
turn movement at Golden Valley Road/Estates Road intersection would worsen from LOS “E” in existing 
conditions to LOS “F” during the AM peak hour, with the addition of project traffic. All other intersections 
and movements operate at acceptable LOS conditions. 

10-Year Horizon Baseline Level of Service:  10-Year Horizon Baseline traffic volumes were calculated by 
applying the growth rates obtained from Washoe County RTC’s travel demand model. The Golden Valley 
Road/North Hills Boulevard intersection and the southbound left-turn movement at the Golden Valley 
Road/Estates Road intersection operate at LOS “F”. All other intersections and movements operate at 
acceptable LOS conditions. 

10-Year Horizon Plus Project Level of Service:  With the addition of project traffic, the Golden Valley 
Road/North Hills Boulevard intersection and the southbound left-turn movement at Golden Valley 
Road/Estates Road intersection will operate at LOS “E/F”, with a slight increase in delay compared to 10-
year horizon baseline conditions. All other intersections and movements operate at acceptable level of 
service. 

Mitigation Measures:  The following improvements are recommend to mitigate the project impacts: 

• Golden Valley Road/North Hills Boulevard – Optimize traffic signal timings. 
• Golden Valley Road/Estates Road – Consider a two-stage left-turn receiving lane for southbound 

left-turning vehicles, as shown below 
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These mitigations can accommodate 10-year horizon traffic volumes while maintaining policy LOS 
standards. No other mitigations are proposed at any other study intersections since the analysis showed 
that the anticipated project traffic does not cause any other significant impacts requiring mitigation. 

Regional Road Impact Fees:  The project’s contribution of standard Regional Road Impact Fees in the 
amount of approximately $609,000 will mitigate any other minor project effects on the overall roadway 
network. 
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Appendix A 

Existing Conditions LOS Calculations 
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0.678Volume to Capacity (v/c):

DLevel Of Service:

46.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: Golden Valley Rd/N Hills Blvd

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]
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0.185Volume to Capacity (v/c):

ELevel Of Service:

47.9Delay (sec / veh):

15 minutesAnalysis Period:
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Two-way stopControl Type:
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Intersection Level Of Service Report
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1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.74000.74000.74000.74000.74000.7400Peak Hour Factor

7640845318914Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

7640845318914Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdEstates RdName

Volumes



Existing AM LOS

Golden Mesa TIA
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EIntersection LOS

1.32d_I, Intersection Delay [s/veh]

AACApproach LOS

0.000.3517.80d_A, Approach Delay [s/veh]

0.000.000.004.3319.8416.0595th-Percentile Queue Length [ft]

0.000.000.000.170.790.6495th-Percentile Queue Length [veh]

AAAABEMovement LOS

0.000.000.009.9613.0447.86d_M, Delay for Movement [s/veh]

0.000.010.010.050.210.19V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings



Existing AM LOS

Golden Mesa TIA
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0.051Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 5: Estates Rd/Indian Ln

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Indian LnEstates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

34652101311Total Analysis Volume [veh/h]

11213233Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.63000.63000.63000.63000.63000.6300Peak Hour Factor

22933687Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

22933687Base Volume Input [veh/h]

Indian LnEstates RdEstates RdName

Volumes



Existing AM LOS

Golden Mesa TIA
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AIntersection LOS

3.87d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.161.170.00d_A, Approach Delay [s/veh]

4.244.243.043.040.000.0095th-Percentile Queue Length [ft]

0.170.170.120.120.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.629.200.007.280.000.00d_M, Delay for Movement [s/veh]

0.000.050.000.010.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.748Volume to Capacity (v/c):

ELevel Of Service:

60.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: Golden Valley Rd/N Hills Blvd

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00125.00100.00100.00150.00100.00100.00100.00100.00100.00150.00Pocket Length [ft]

001001001001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

40113180141955105314223593522Total Analysis Volume [veh/h]

1003454514267916148131Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

39313176141954103308223581512Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

39313176141954103308223581512Base Volume Input [veh/h]

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

NoNoNoNoNoNoMinimum Recall

0.02.50.00.02.50.00.03.52.50.03.52.5l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

0210021001300210Pedestrian Clearance [s]

070070070070Walk [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Vehicle Extension [s]

034003400404004040Split [s]

0.00.50.00.00.50.00.01.00.50.01.00.5All red [s]

0.04.00.00.04.00.00.04.54.00.04.54.0Amber [s]

030003000353503535Maximum Green [s]

06006001050104Minimum Green [s]

--------Lead--LeadLead / Lag

Auxiliary Signal Groups

060020047083Signal group

PermissPermissPermissPermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Semi-actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

114Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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689.60206.4031.6793.25212.57220.814.70169.31171.34737.2495th-Percentile Queue Length [ft]

27.588.261.273.738.508.830.196.776.8529.4995th-Percentile Queue Length [veh]

469.44117.5117.5951.81122.00128.032.6194.0695.19526.1850th-Percentile Queue Length [ft]

18.784.700.702.074.885.120.103.763.8121.0550th-Percentile Queue Length [veh]

YesNoNoNoYesNoNoNoNoYesCritical Lane Group

FDCFCCFBBFLane Group LOS

124.7241.5132.0884.8534.9234.4183.8111.4011.3992.72d, Delay for Lane Group [s/veh]

1.120.530.080.870.440.430.320.300.301.05X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

82.471.450.0927.852.972.6027.180.770.7653.47d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.120.110.110.500.500.110.500.500.48k, delay calibration

42.2540.0631.9957.0031.9531.8256.6310.6310.6339.25d1, Uniform Delay [s]

37034140463465507610091023497c, Capacity [veh/h]

143212331560871153616761597165516761597s, saturation flow rate [veh/h]

0.290.150.020.060.130.130.000.180.180.33(v / s)_i Volume / Saturation Flow Rate

0.260.260.260.260.300.300.000.610.610.31g / C, Green / Cycle

3030303035350707036g_i, Effective Green Time [s]

2.502.502.502.503.503.502.503.503.502.50l2, Clearance Lost Time [s]

0.002.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.504.505.505.504.505.505.504.50L, Total Lost Time per Cycle [s]

CLCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

32.08 32.0884.85 41.51 124.72124.7234.9292.72 11.40d_M, Delay for Movement [s/veh] 34.5711.40 83.81

C CF FD FCBMovement LOS F CB F

65.06 99.50d_A, Approach Delay [s/veh] 34.8948.70

E FApproach LOS D C

60.21d_I, Intersection Delay [s/veh]

EIntersection LOS

0.748Intersection V/C

----------------Ring 4

----------------Ring 3

-------------876Ring 2

-------------432Ring 1

Sequence



Existing PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.032Volume to Capacity (v/c):

CLevel Of Service:

22.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Golden Valley Rd/Estates Rd

Intersection Level Of Service Report

YesNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00180.00100.00100.00Pocket Length [ft]

000110No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Golden Valley RdGolden Valley RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

13460598112477Total Analysis Volume [veh/h]

311514928122Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91000.91000.91000.9100Peak Hour Factor

12419544102436Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

12419544102436Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdEstates RdName

Volumes



Existing PM LOS

Golden Mesa TIA
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CIntersection LOS

1.29d_I, Intersection Delay [s/veh]

AABApproach LOS

0.001.3711.57d_A, Approach Delay [s/veh]

0.000.000.008.614.902.4795th-Percentile Queue Length [ft]

0.000.000.000.340.200.1095th-Percentile Queue Length [veh]

AAAABCMovement LOS

0.000.000.008.7010.0122.03d_M, Delay for Movement [s/veh]

0.000.000.010.100.060.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings



Existing PM LOS

Golden Mesa TIA
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0.026Volume to Capacity (v/c):

ALevel Of Service:

9.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 5: Estates Rd/Indian Ln

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Indian LnEstates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

0232113559Total Analysis Volume [veh/h]

0650915Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86000.86000.86000.86000.86000.8600Peak Hour Factor

0201813051Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0201813051Base Volume Input [veh/h]

Indian LnEstates RdEstates RdName

Volumes



Existing PM LOS

Golden Mesa TIA

Version 4.00-03
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AIntersection LOS

1.56d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.110.340.00d_A, Approach Delay [s/veh]

1.971.971.121.120.000.0095th-Percentile Queue Length [ft]

0.080.080.040.040.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.769.110.007.400.000.00d_M, Delay for Movement [s/veh]

0.000.030.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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Plus Project Conditions LOS Calculations 
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0.712Volume to Capacity (v/c):

DLevel Of Service:

46.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: Golden Valley Rd/N Hills Blvd

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00125.00100.00100.00150.00100.00100.00100.00100.00100.00150.00Pocket Length [ft]

001001001001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

21031414611951367311539638184Total Analysis Volume [veh/h]

53810323243418341015946Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.80000.80000.80000.80000.80000.80000.80000.80000.8000Peak Hour Factor

1682533159761095851231510147Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

00300097200240Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1682532859761005131231486147Base Volume Input [veh/h]

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Volumes

Golden Mesa TIA

Plus Project AM LOS
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

NoNoNoNoNoNoMinimum Recall

0.02.50.00.02.50.00.03.52.50.03.52.5l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

0210021001300210Pedestrian Clearance [s]

070070070070Walk [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Vehicle Extension [s]

034003400404004040Split [s]

0.00.50.00.00.50.00.01.00.50.01.00.5All red [s]

0.04.00.00.04.00.00.04.54.00.04.54.0Amber [s]

030003000353503535Maximum Green [s]

06006001050104Minimum Green [s]

--------Lead--LeadLead / Lag

Auxiliary Signal Groups

060020047083Signal group

PermissPermissPermissPermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Semi-actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

114Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings

Golden Mesa TIA

Plus Project AM LOS
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259.16750.9816.13128.71328.79342.8024.37196.66199.58240.1595th-Percentile Queue Length [ft]

10.3730.040.655.1513.1513.710.977.877.989.6195th-Percentile Queue Length [veh]

156.56504.888.9671.51209.97220.9213.54110.48112.57142.3250th-Percentile Queue Length [ft]

6.2620.200.362.868.408.840.544.424.505.6950th-Percentile Queue Length [veh]

NoYesNoNoYesNoNoNoNoYesCritical Lane Group

DFCECCEBBELane Group LOS

40.55147.3131.7055.1523.8423.6870.0012.6212.6058.25d, Delay for Lane Group [s/veh]

0.641.170.040.600.550.550.530.340.340.86X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.01101.240.043.552.882.7314.480.950.939.89d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.180.500.110.110.500.500.110.500.500.11k, delay calibration

37.5446.0731.6651.5920.9520.9555.5211.6711.6748.36d1, Uniform Delay [s]

376355408159762806289801000213c, Capacity [veh/h]

1453125115781021158616761597164316761597s, saturation flow rate [veh/h]

0.170.330.010.090.270.270.010.200.200.12(v / s)_i Volume / Saturation Flow Rate

0.260.260.260.260.480.480.020.600.600.13g / C, Green / Cycle

3030303055552686815g_i, Effective Green Time [s]

2.502.502.502.503.503.502.503.503.502.50l2, Clearance Lost Time [s]

0.002.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.504.505.505.504.505.505.504.50L, Total Lost Time per Cycle [s]

CLCLCCLCCLLane Group

Lane Group Calculations

Golden Mesa TIA

Plus Project AM LOS
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Movement, Approach, & Intersection Results

31.70 31.7055.15 147.31 40.5540.5523.8458.25 12.61d_M, Delay for Movement [s/veh] 23.7412.62 70.00

C CE DF DCBMovement LOS E CB E

51.59 108.03d_A, Approach Delay [s/veh] 24.5422.37

D FApproach LOS C C

46.79d_I, Intersection Delay [s/veh]

DIntersection LOS

0.712Intersection V/C

----------------Ring 4

----------------Ring 3

-------------876Ring 2

-------------432Ring 1

Sequence

Golden Mesa TIA

Plus Project AM LOS



Plus Project AM LOS

Golden Mesa TIA

Version 4.00-03
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0.368Volume to Capacity (v/c):

FLevel Of Service:

70.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Golden Valley Rd/Estates Rd

Intersection Level Of Service Report

YesNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00180.00100.00100.00Pocket Length [ft]

000110No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Golden Valley RdGolden Valley RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

1288611427820831Total Analysis Volume [veh/h]

322228520528Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.74000.74000.74000.74000.74000.7400Peak Hour Factor

96568455815423Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

216027659Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

7640845318914Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdEstates RdName

Volumes



Plus Project AM LOS

Golden Mesa TIA

Version 4.00-03
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FIntersection LOS

2.62d_I, Intersection Delay [s/veh]

AACApproach LOS

0.000.6622.46d_A, Approach Delay [s/veh]

0.000.000.008.6542.9735.9495th-Percentile Queue Length [ft]

0.000.000.000.351.721.4495th-Percentile Queue Length [veh]

AAABCFMovement LOS

0.000.000.0010.3415.2670.80d_M, Delay for Movement [s/veh]

0.000.010.010.100.370.37V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings



Plus Project AM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.039Volume to Capacity (v/c):

BLevel Of Service:

11.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 3: Golden Valley Rd/Access 5

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Golden Valley RdGolden Valley RdAccess 5Name

Intersection Setup

000Pedestrian Volume [ped/h]

187711730220Total Analysis Volume [veh/h]

0219293050Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.74000.74000.74001.00000.74001.0000Peak Hour Factor

16498680160Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

1290160Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0647859000Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdAccess 5Name

Volumes



Plus Project AM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

BIntersection LOS

0.12d_I, Intersection Delay [s/veh]

AABApproach LOS

0.000.0011.62d_A, Approach Delay [s/veh]

0.000.000.000.003.030.0095th-Percentile Queue Length [ft]

0.000.000.000.000.120.0095th-Percentile Queue Length [veh]

AAABMovement LOS

0.000.000.000.0011.620.00d_M, Delay for Movement [s/veh]

0.000.010.010.000.040.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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Golden Mesa TIA
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Generated with

0.039Volume to Capacity (v/c):

BLevel Of Service:

10.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 4: Estates Rd/Access 4

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Access 4Estates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

02721201676Total Analysis Volume [veh/h]

07530419Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.74000.74000.74000.74000.74000.7400Peak Hour Factor

02015701256Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

0205401218Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

001030038Base Volume Input [veh/h]

Access 4Estates RdEstates RdName

Volumes



Plus Project AM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

BIntersection LOS

0.85d_I, Intersection Delay [s/veh]

BAAApproach LOS

10.390.000.00d_A, Approach Delay [s/veh]

3.033.030.000.000.000.0095th-Percentile Queue Length [ft]

0.120.120.000.000.000.0095th-Percentile Queue Length [veh]

ABAAAAMovement LOS

8.9010.390.007.400.000.00d_M, Delay for Movement [s/veh]

0.000.040.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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Generated with

0.093Volume to Capacity (v/c):

ALevel Of Service:

9.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 5: Estates Rd/Indian Ln

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Indian LnEstates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

376108102230Total Analysis Volume [veh/h]

11927268Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.63000.63000.63000.63000.63000.6300Peak Hour Factor

2486861419Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

019350612Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

22933687Base Volume Input [veh/h]

Indian LnEstates RdEstates RdName

Volumes



Plus Project AM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

AIntersection LOS

3.42d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.840.620.00d_A, Approach Delay [s/veh]

7.957.956.156.150.000.0095th-Percentile Queue Length [ft]

0.320.320.250.250.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.969.880.007.330.000.00d_M, Delay for Movement [s/veh]

0.000.090.000.010.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

9.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 6: Indian Ln/Access 3

Intersection Level Of Service Report

NoNoNoNoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Indian LnIndian LnAccess 3Access 3Name

Intersection Setup

0000Pedestrian Volume [ped/h]

0490522516000014Total Analysis Volume [veh/h]

0120161400004Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.63000.63000.63000.63000.63000.63000.63000.63000.63000.63000.63000.6300Peak Hour Factor

031031431000009Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0003031000009Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

03100140000000Base Volume Input [veh/h]

Indian LnIndian LnAccess 3Access 3Name

Volumes



Plus Project AM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

AIntersection LOS

2.72d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.001.148.599.17d_A, Approach Delay [s/veh]

0.000.000.001.571.571.571.201.201.201.221.221.2295th-Percentile Queue Length [ft]

0.000.000.000.060.060.060.050.050.050.050.050.0595th-Percentile Queue Length [veh]

AAAAAAAAAAAAMovement LOS

0.000.007.270.000.007.328.599.559.058.499.549.17d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.020.000.000.000.000.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



Plus Project AM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.033Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 7: Estates Rd/Access 2

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Access 2Estates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

0298701022Total Analysis Volume [veh/h]

0722026Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.63000.63000.63000.63000.63000.6300Peak Hour Factor

018550614Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

01816065Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0039009Base Volume Input [veh/h]

Access 2Estates RdEstates RdName

Volumes



Plus Project AM LOS
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Version 4.00-03

Generated with

AIntersection LOS

1.81d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.220.000.00d_A, Approach Delay [s/veh]

2.552.550.000.000.000.0095th-Percentile Queue Length [ft]

0.100.100.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.579.220.007.280.000.00d_M, Delay for Movement [s/veh]

0.000.030.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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Generated with

0.027Volume to Capacity (v/c):

ALevel Of Service:

9.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 8: Estates Road/Access 1

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Access1Estates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

025620814Total Analysis Volume [veh/h]

0615024Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.63000.63000.63000.63000.63000.6300Peak Hour Factor

01639059Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

0160050Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0039009Base Volume Input [veh/h]

Access1Estates RdEstates RdName

Volumes



Plus Project AM LOS
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Generated with

AIntersection LOS

2.07d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.010.000.00d_A, Approach Delay [s/veh]

2.092.090.000.000.000.0095th-Percentile Queue Length [ft]

0.080.080.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.509.010.007.260.000.00d_M, Delay for Movement [s/veh]

0.000.030.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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Version 4.00-03

Generated with

0.765Volume to Capacity (v/c):

ELevel Of Service:

58.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: Golden Valley Rd/N Hills Blvd

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00125.00100.00100.00150.00100.00100.00100.00100.00100.00150.00Pocket Length [ft]

001001001001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

40113190141955111362223674522Total Analysis Volume [veh/h]

1003474514289116169131Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

39313186141954109355223661512Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

001000064700800Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

39313176141954103308223581512Base Volume Input [veh/h]

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

NoNoNoNoNoNoMinimum Recall

0.02.50.00.02.50.00.03.52.50.03.52.5l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

0210021001300210Pedestrian Clearance [s]

070070070070Walk [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Vehicle Extension [s]

034003400404004040Split [s]

0.00.50.00.00.50.00.01.00.50.01.00.5All red [s]

0.04.00.00.04.00.00.04.54.00.04.54.0Amber [s]

030003000353503535Maximum Green [s]

06006001050104Minimum Green [s]

--------Lead--LeadLead / Lag

Auxiliary Signal Groups

060020047083Signal group

PermissPermissPermissPermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Semi-actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

114Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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Generated with

689.60218.2231.6793.25238.47248.144.70195.94197.48737.2495th-Percentile Queue Length [ft]

27.588.731.273.739.549.930.197.847.9029.4995th-Percentile Queue Length [veh]

469.44126.1317.5951.81141.07148.282.61109.96111.06526.1850th-Percentile Queue Length [ft]

18.785.050.702.075.645.930.104.404.4421.0550th-Percentile Queue Length [veh]

YesNoNoNoYesNoNoNoNoYesCritical Lane Group

FDCFDDFBBFLane Group LOS

124.7242.3732.0884.8536.2035.6783.8111.8811.8792.72d, Delay for Lane Group [s/veh]

1.120.560.080.870.490.480.320.340.341.05X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

82.471.930.0927.853.653.2427.180.930.9153.47d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.150.110.110.500.500.110.500.500.48k, delay calibration

42.2540.4531.9957.0032.5532.4456.6310.9510.9539.25d1, Uniform Delay [s]

37034140463467507610111023497c, Capacity [veh/h]

143212331560871154516761597165716761597s, saturation flow rate [veh/h]

0.290.150.020.060.150.150.000.210.210.33(v / s)_i Volume / Saturation Flow Rate

0.260.260.260.260.300.300.000.610.610.31g / C, Green / Cycle

3030303035350707036g_i, Effective Green Time [s]

2.502.502.502.503.503.502.503.503.502.50l2, Clearance Lost Time [s]

0.002.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.504.505.505.504.505.505.504.50L, Total Lost Time per Cycle [s]

CLCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

32.08 32.0884.85 42.37 124.72124.7236.2092.72 11.87d_M, Delay for Movement [s/veh] 35.8411.88 83.81

C CF FD FDBMovement LOS F DB F

65.06 98.81d_A, Approach Delay [s/veh] 36.1346.49

E FApproach LOS D D

58.36d_I, Intersection Delay [s/veh]

EIntersection LOS

0.765Intersection V/C

----------------Ring 4

----------------Ring 3

-------------876Ring 2

-------------432Ring 1

Sequence
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0.092Volume to Capacity (v/c):

DLevel Of Service:

33.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Golden Valley Rd/Estates Rd

Intersection Level Of Service Report

YesNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00180.00100.00100.00Pocket Length [ft]

000110No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Golden Valley RdGolden Valley RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

224735982119313Total Analysis Volume [veh/h]

511814953233Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91000.91000.91000.9100Peak Hour Factor

204305441928512Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

811090426Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

12419544102436Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdEstates RdName

Volumes
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DIntersection LOS

2.37d_I, Intersection Delay [s/veh]

AABApproach LOS

0.002.4013.22d_A, Approach Delay [s/veh]

0.000.000.0018.4010.527.4595th-Percentile Queue Length [ft]

0.000.000.000.740.420.3095th-Percentile Queue Length [veh]

AAAABDMovement LOS

0.000.000.009.2110.4633.01d_M, Delay for Movement [s/veh]

0.000.000.010.200.120.09V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.016Volume to Capacity (v/c):

ALevel Of Service:

9.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 3: Golden Valley Rd/Access 5

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Golden Valley RdGolden Valley RdAccess 5Name

Intersection Setup

000Pedestrian Volume [ped/h]

34826110120Total Analysis Volume [veh/h]

1121153030Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91001.00000.91001.0000Peak Hour Factor

34395560110Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

3860110Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0431550000Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdAccess 5Name

Volumes



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

AIntersection LOS

0.11d_I, Intersection Delay [s/veh]

AAAApproach LOS

0.000.009.82d_A, Approach Delay [s/veh]

0.000.000.000.001.210.0095th-Percentile Queue Length [ft]

0.000.000.000.000.050.0095th-Percentile Queue Length [veh]

AAAAMovement LOS

0.000.000.000.009.820.00d_M, Delay for Movement [s/veh]

0.000.000.010.000.020.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.020Volume to Capacity (v/c):

BLevel Of Service:

10.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 4: Estates Rd/Access 4

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Access 4Estates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

01492043190Total Analysis Volume [veh/h]

042301148Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91000.91000.91000.9100Peak Hour Factor

01384039173Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

0133503959Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

004900114Base Volume Input [veh/h]

Access 4Estates RdEstates RdName

Volumes



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

BIntersection LOS

0.43d_I, Intersection Delay [s/veh]

BAAApproach LOS

10.340.000.00d_A, Approach Delay [s/veh]

1.561.560.000.000.000.0095th-Percentile Queue Length [ft]

0.060.060.000.000.000.0095th-Percentile Queue Length [veh]

ABAAAAMovement LOS

9.4510.340.007.700.000.00d_M, Delay for Movement [s/veh]

0.000.020.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.047Volume to Capacity (v/c):

ALevel Of Service:

9.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 5: Estates Rd/Indian Ln

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Indian LnEstates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

03848159105Total Analysis Volume [veh/h]

0101201526Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86000.86000.86000.86000.86000.8600Peak Hour Factor

0334115190Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

0132302139Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0201813051Base Volume Input [veh/h]

Indian LnEstates RdEstates RdName

Volumes



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

AIntersection LOS

1.50d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.700.150.00d_A, Approach Delay [s/veh]

3.713.712.692.690.000.0095th-Percentile Queue Length [ft]

0.150.150.110.110.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

9.169.700.007.550.000.00d_M, Delay for Movement [s/veh]

0.000.050.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

9.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 6: Indian Ln/Access 3

Intersection Level Of Service Report

NoNoNoNoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Indian LnIndian LnAccess 3Access 3Name

Intersection Setup

0000Pedestrian Volume [ped/h]

0230103614800007Total Analysis Volume [veh/h]

060393200002Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86000.86000.86000.86000.86000.86000.86000.86000.86000.86000.86000.8600Peak Hour Factor

020093112700006Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0009012700006Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

02000310000000Base Volume Input [veh/h]

Indian LnIndian LnAccess 3Access 3Name

Volumes



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

AIntersection LOS

2.38d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.001.708.449.15d_A, Approach Delay [s/veh]

0.000.000.002.942.942.940.570.570.570.610.610.6195th-Percentile Queue Length [ft]

0.000.000.000.120.120.120.020.020.020.020.020.0295th-Percentile Queue Length [veh]

AAAAAAAAAAAAMovement LOS

0.000.007.310.000.007.288.449.619.098.539.599.15d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.010.010.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.016Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 7: Estates Rd/Access 2

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Access 2Estates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

0143502480Total Analysis Volume [veh/h]

0390620Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86000.86000.86000.86000.86000.8600Peak Hour Factor

0123002169Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

0121102118Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00190051Base Volume Input [veh/h]

Access 2Estates RdEstates RdName

Volumes



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

AIntersection LOS

0.84d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.220.000.00d_A, Approach Delay [s/veh]

1.231.230.000.000.000.0095th-Percentile Queue Length [ft]

0.050.050.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.809.220.007.420.000.00d_M, Delay for Movement [s/veh]

0.000.020.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.014Volume to Capacity (v/c):

ALevel Of Service:

9.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 8: Estates Road/Access 1

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Access1Estates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

0132202159Total Analysis Volume [veh/h]

0360515Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.86000.86000.86000.86000.86000.8600Peak Hour Factor

0111901851Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

01100180Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00190051Base Volume Input [veh/h]

Access1Estates RdEstates RdName

Volumes



Plus Project PM LOS

Golden Mesa TIA

Version 4.00-03

Generated with

AIntersection LOS

1.02d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.020.000.00d_A, Approach Delay [s/veh]

1.091.090.000.000.000.0095th-Percentile Queue Length [ft]

0.040.040.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.689.020.007.370.000.00d_M, Delay for Movement [s/veh]

0.000.010.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings



 

 

 

 

 

Appendix C 

Demand Model Outputs 
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Appendix D 

10-Year Horizon Baseline Conditions LOS Calculations 

  



10-Year Horizon Baseline AM Peal LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.699Volume to Capacity (v/c):

DLevel Of Service:

49.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: Golden Valley Rd/N Hills Blvd

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00125.00100.00100.00150.00100.00100.00100.00100.00100.00150.00Pocket Length [ft]

001001001001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

21732422711981296611640627190Total Analysis Volume [veh/h]

54810623243216541015748Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.9000Peak Hour Factor

19529380610881165951436564171Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.161.161.161.161.161.161.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1682532859761005131231486147Base Volume Input [veh/h]

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Volumes



10-Year Horizon Baseline AM Peal LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

NoNoNoNoNoNoMinimum Recall

0.02.50.00.02.50.00.03.52.50.03.52.5l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

0210021001300210Pedestrian Clearance [s]

070070070070Walk [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Vehicle Extension [s]

034003400404004040Split [s]

0.00.50.00.00.50.00.01.00.50.01.00.5All red [s]

0.04.00.00.04.00.00.04.54.00.04.54.0Amber [s]

030003000353503535Maximum Green [s]

06006001050104Minimum Green [s]

--------Lead--LeadLead / Lag

Auxiliary Signal Groups

060020047083Signal group

PermissPermissPermissPermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Semi-actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

114Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings



10-Year Horizon Baseline AM Peal LOS

Golden Mesa TIA

Version 4.00-03

Generated with

268.99788.8817.10135.43298.15310.9225.84194.16197.14246.1295th-Percentile Queue Length [ft]

10.7631.560.685.4211.9312.441.037.777.899.8495th-Percentile Queue Length [veh]

163.99527.689.5075.24186.24196.0914.36108.67110.82146.7850th-Percentile Queue Length [ft]

6.5621.110.383.017.457.840.574.354.435.8750th-Percentile Queue Length [veh]

NoYesNoNoYesNoNoNoNoYesCritical Lane Group

DFCECCEBBELane Group LOS

41.36157.1631.7256.9023.0622.9069.8112.6112.5958.01d, Delay for Lane Group [s/veh]

0.661.190.040.640.510.510.540.340.340.87X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.57111.050.044.472.452.3014.350.940.929.87d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.190.500.110.110.500.500.110.500.500.11k, delay calibration

37.7946.1131.6852.4320.6120.6055.4611.6811.6848.14d1, Uniform Delay [s]

37635440615275479930977998219c, Capacity [veh/h]

1453125015691014158316761597164116761597s, saturation flow rate [veh/h]

0.170.340.010.100.240.240.010.200.200.12(v / s)_i Volume / Saturation Flow Rate

0.260.260.260.260.480.480.020.600.600.14g / C, Green / Cycle

3030303054542686816g_i, Effective Green Time [s]

2.502.502.502.503.503.502.503.503.502.50l2, Clearance Lost Time [s]

0.002.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.504.505.505.504.505.505.504.50L, Total Lost Time per Cycle [s]

CLCLCCLCCLLane Group

Lane Group Calculations



10-Year Horizon Baseline AM Peal LOS

Golden Mesa TIA

Version 4.00-03

Generated with

Movement, Approach, & Intersection Results

31.72 31.7256.90 157.16 41.3641.3623.0658.01 12.60d_M, Delay for Movement [s/veh] 22.9612.61 69.81

C CE DF DCBMovement LOS E CB E

53.00 114.19d_A, Approach Delay [s/veh] 23.9122.67

D FApproach LOS C C

49.58d_I, Intersection Delay [s/veh]

DIntersection LOS

0.699Intersection V/C

----------------Ring 4

----------------Ring 3

-------------876Ring 2

-------------432Ring 1

Sequence



10-Year Horizon Baseline AM Peak LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.233Volume to Capacity (v/c):

FLevel Of Service:

59.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Golden Valley Rd/Estates Rd

Intersection Level Of Service Report

YesNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00180.00100.00100.00Pocket Length [ft]

000110No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Golden Valley RdGolden Valley RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

1092812254512920Total Analysis Volume [veh/h]

323230611325Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.80000.80000.8000Peak Hour Factor

87429803610316Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

7640845318914Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdEstates RdName

Volumes
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FIntersection LOS

1.45d_I, Intersection Delay [s/veh]

AACApproach LOS

0.000.3619.83d_A, Approach Delay [s/veh]

0.000.000.004.9423.0820.6895th-Percentile Queue Length [ft]

0.000.000.000.200.920.8395th-Percentile Queue Length [veh]

AAABBFMovement LOS

0.000.000.0010.2813.7359.19d_M, Delay for Movement [s/veh]

0.000.010.010.060.240.23V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.054Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 5: Estates Rd/Indian Ln

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Indian LnEstates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

34954101311Total Analysis Volume [veh/h]

11214333Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.70000.70000.70000.70000.70000.7000Peak Hour Factor

23438798Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

22933687Base Volume Input [veh/h]

Indian LnEstates RdEstates RdName

Volumes
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AIntersection LOS

3.93d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.191.140.00d_A, Approach Delay [s/veh]

4.534.533.143.140.000.0095th-Percentile Queue Length [ft]

0.180.180.130.130.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.639.230.007.280.000.00d_M, Delay for Movement [s/veh]

0.000.050.000.010.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.867Volume to Capacity (v/c):

FLevel Of Service:

88.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: Golden Valley Rd/N Hills Blvd

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00125.00100.00100.00150.00100.00100.00100.00100.00100.00150.00Pocket Length [ft]

001001001001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

46515208162264121364228688606Total Analysis Volume [veh/h]

1164524616309117172152Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

45615204162263119357227674594Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.161.161.161.161.161.161.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

39313176141954103308223581512Base Volume Input [veh/h]

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

NoNoNoNoNoNoMinimum Recall

0.02.50.00.02.50.00.03.52.50.03.52.5l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

0210021001300210Pedestrian Clearance [s]

070070070070Walk [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Vehicle Extension [s]

034003400404004040Split [s]

0.00.50.00.00.50.00.01.00.50.01.00.5All red [s]

0.04.00.00.04.00.00.04.54.00.04.54.0Amber [s]

030003000353503535Maximum Green [s]

06006001050104Minimum Green [s]

--------Lead--LeadLead / Lag

Auxiliary Signal Groups

060020047083Signal group

PermissPermissPermissPermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Semi-actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

114Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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981.19241.7936.59126.07244.16254.934.70201.31203.001084.7695th-Percentile Queue Length [ft]

39.259.671.465.049.7710.200.198.058.1243.3995th-Percentile Queue Length [veh]

647.53143.5520.3370.04145.32153.382.61113.82115.05740.8450th-Percentile Queue Length [ft]

25.905.740.812.805.816.140.104.554.6029.6350th-Percentile Queue Length [veh]

YesNoNoNoYesNoNoNoNoYesCritical Lane Group

FDCFDDFBBFLane Group LOS

193.9444.6732.20113.0736.5836.0083.8112.0111.99154.89d, Delay for Lane Group [s/veh]

1.300.620.091.010.500.490.320.350.351.22X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

151.693.210.1056.073.873.4127.180.970.95115.64d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.190.110.110.500.500.110.500.500.50k, delay calibration

42.2541.4632.1057.0032.7132.5956.6311.0411.0339.25d1, Uniform Delay [s]

37033740463465507610091023497c, Capacity [veh/h]

143212281561820153716761597165416761597s, saturation flow rate [veh/h]

0.340.170.020.080.150.150.000.220.210.38(v / s)_i Volume / Saturation Flow Rate

0.260.260.260.260.300.300.000.610.610.31g / C, Green / Cycle

3030303035350707036g_i, Effective Green Time [s]

2.502.502.502.503.503.502.503.503.502.50l2, Clearance Lost Time [s]

0.002.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.504.505.505.504.505.505.504.50L, Total Lost Time per Cycle [s]

CLCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

32.20 32.20113.07 44.67 193.94193.9436.58154.89 12.00d_M, Delay for Movement [s/veh] 36.1812.01 83.81

C CF FD FDBMovement LOS F DB F

82.94 148.81d_A, Approach Delay [s/veh] 36.4877.50

F FApproach LOS E D

88.90d_I, Intersection Delay [s/veh]

FIntersection LOS

0.867Intersection V/C

----------------Ring 4

----------------Ring 3

-------------876Ring 2

-------------432Ring 1

Sequence
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0.048Volume to Capacity (v/c):

DLevel Of Service:

27.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Golden Valley Rd/Estates Rd

Intersection Level Of Service Report

YesNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00180.00100.00100.00Pocket Length [ft]

000110No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Golden Valley RdGolden Valley RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

15534693130558Total Analysis Volume [veh/h]

413417332142Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91000.91000.91000.9100Peak Hour Factor

14486631118507Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

12419544102436Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdEstates RdName

Volumes
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DIntersection LOS

1.37d_I, Intersection Delay [s/veh]

AABApproach LOS

0.001.4312.57d_A, Approach Delay [s/veh]

0.000.000.0010.956.163.7395th-Percentile Queue Length [ft]

0.000.000.000.440.250.1595th-Percentile Queue Length [veh]

AAAABDMovement LOS

0.000.000.009.0610.3927.56d_M, Delay for Movement [s/veh]

0.000.010.010.130.080.05V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.029Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 5: Estates Rd/Indian Ln

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Indian LnEstates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

0262313966Total Analysis Volume [veh/h]

06601016Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.9000Peak Hour Factor

0232113559Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0201813051Base Volume Input [veh/h]

Indian LnEstates RdEstates RdName

Volumes
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AIntersection LOS

1.59d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.190.310.00d_A, Approach Delay [s/veh]

2.272.271.231.230.000.0095th-Percentile Queue Length [ft]

0.090.090.050.050.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.829.190.007.420.000.00d_M, Delay for Movement [s/veh]

0.000.030.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.730Volume to Capacity (v/c):

DLevel Of Service:

49.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: Golden Valley Rd/N Hills Blvd

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00125.00100.00100.00150.00100.00100.00100.00100.00100.00150.00Pocket Length [ft]

001001001001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

21732426711981397411640653190Total Analysis Volume [veh/h]

54810623243518541016348Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.90000.9000Peak Hour Factor

19529383610881256671436588171Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

00300097200240Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.161.161.161.161.161.161.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1682532859761005131231486147Base Volume Input [veh/h]

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

NoNoNoNoNoNoMinimum Recall

0.02.50.00.02.50.00.03.52.50.03.52.5l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

0210021001300210Pedestrian Clearance [s]

070070070070Walk [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Vehicle Extension [s]

034003400404004040Split [s]

0.00.50.00.00.50.00.01.00.50.01.00.5All red [s]

0.04.00.00.04.00.00.04.54.00.04.54.0Amber [s]

030003000353503535Maximum Green [s]

06006001050104Minimum Green [s]

--------Lead--LeadLead / Lag

Auxiliary Signal Groups

060020047083Signal group

PermissPermissPermissPermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Semi-actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

114Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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268.99806.5817.10135.43337.15351.6825.84201.71204.73246.1295th-Percentile Queue Length [ft]

10.7632.260.685.4213.4914.071.038.078.199.8495th-Percentile Queue Length [veh]

163.99538.449.5075.24216.50227.8914.36114.11116.30146.7850th-Percentile Queue Length [ft]

6.5621.540.383.018.669.120.574.564.655.8750th-Percentile Queue Length [veh]

NoYesNoNoYesNoNoNoNoYesCritical Lane Group

DFCECCEBBELane Group LOS

41.36161.5331.7256.9024.4424.2769.8112.7812.7658.01d, Delay for Lane Group [s/veh]

0.661.200.040.640.570.570.540.350.350.87X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.57115.430.044.473.062.8914.350.990.979.87d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.190.500.110.110.500.500.110.500.500.11k, delay calibration

37.7946.1131.6852.4321.3821.3855.4611.7911.7948.14d1, Uniform Delay [s]

37635440615275679930978998219c, Capacity [veh/h]

1453125015691014158616761597164316761597s, saturation flow rate [veh/h]

0.170.340.010.100.270.270.010.210.210.12(v / s)_i Volume / Saturation Flow Rate

0.260.260.260.260.480.480.020.600.600.14g / C, Green / Cycle

3030303054542686816g_i, Effective Green Time [s]

2.502.502.502.503.503.502.503.503.502.50l2, Clearance Lost Time [s]

0.002.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.504.505.505.504.505.505.504.50L, Total Lost Time per Cycle [s]

CLCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

31.72 31.7256.90 161.53 41.3641.3624.4458.01 12.77d_M, Delay for Movement [s/veh] 24.3412.78 69.81

C CE DF DCBMovement LOS E CB E

53.00 117.20d_A, Approach Delay [s/veh] 25.1622.50

D FApproach LOS C C

49.68d_I, Intersection Delay [s/veh]

DIntersection LOS

0.730Intersection V/C

----------------Ring 4

----------------Ring 3

-------------876Ring 2

-------------432Ring 1

Sequence
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0.437Volume to Capacity (v/c):

FLevel Of Service:

90.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Golden Valley Rd/Estates Rd

Intersection Level Of Service Report

YesNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00180.00100.00100.00Pocket Length [ft]

000110No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Golden Valley RdGolden Valley RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

1394812257921031Total Analysis Volume [veh/h]

323730620538Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.80000.80000.8000Peak Hour Factor

107589806316825Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

216027659Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

7640845318914Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdEstates RdName

Volumes
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FIntersection LOS

2.81d_I, Intersection Delay [s/veh]

AADApproach LOS

0.000.6525.69d_A, Approach Delay [s/veh]

0.000.000.009.3246.8043.2795th-Percentile Queue Length [ft]

0.000.000.000.371.871.7395th-Percentile Queue Length [veh]

AAABCFMovement LOS

0.000.000.0010.6916.1390.49d_M, Delay for Movement [s/veh]

0.000.010.010.110.400.44V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.037Volume to Capacity (v/c):

BLevel Of Service:

11.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 3: Golden Valley Rd/Access 5

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Golden Valley RdGolden Valley RdAccess 5Name

Intersection Setup

000Pedestrian Volume [ped/h]

194112560200Total Analysis Volume [veh/h]

0235314050Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80001.00000.80001.0000Peak Hour Factor

175310050160Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

1290160Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.001.161.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0647859000Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdAccess 5Name

Volumes
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BIntersection LOS

0.11d_I, Intersection Delay [s/veh]

AABApproach LOS

0.000.0011.93d_A, Approach Delay [s/veh]

0.000.000.000.002.880.0095th-Percentile Queue Length [ft]

0.000.000.000.000.120.0095th-Percentile Queue Length [veh]

AAABMovement LOS

0.000.000.000.0011.930.00d_M, Delay for Movement [s/veh]

0.000.010.010.000.040.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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0.036Volume to Capacity (v/c):

BLevel Of Service:

10.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 4: Estates Rd/Access 4

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Access 4Estates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

02521601578Total Analysis Volume [veh/h]

06540419Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80000.80000.80000.80000.80000.8000Peak Hour Factor

02017301262Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

0205401218Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

001030038Base Volume Input [veh/h]

Access 4Estates RdEstates RdName

Volumes



10-Year Plus Project AM Peak LOS

Golden Mesa TIA

Version 4.00-03

Generated with

BIntersection LOS

0.78d_I, Intersection Delay [s/veh]

BAAApproach LOS

10.410.000.00d_A, Approach Delay [s/veh]

2.822.820.000.000.000.0095th-Percentile Queue Length [ft]

0.110.110.000.000.000.0095th-Percentile Queue Length [veh]

ABAAAAMovement LOS

8.8910.410.007.400.000.00d_M, Delay for Movement [s/veh]

0.000.040.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.102Volume to Capacity (v/c):

ALevel Of Service:

10.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 5: Estates Rd/Indian Ln

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Indian LnEstates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

382112112331Total Analysis Volume [veh/h]

12028368Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.65000.65000.65000.65000.65000.6500Peak Hour Factor

2537371520Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

019350612Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

22933687Base Volume Input [veh/h]

Indian LnEstates RdEstates RdName

Volumes
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AIntersection LOS

3.53d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.940.660.00d_A, Approach Delay [s/veh]

8.728.726.456.450.000.0095th-Percentile Queue Length [ft]

0.350.350.260.260.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

9.029.980.007.340.000.00d_M, Delay for Movement [s/veh]

0.000.100.000.010.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.000Volume to Capacity (v/c):

ALevel Of Service:

9.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 6: Indian Ln/Access 3

Intersection Level Of Service Report

NoNoNoNoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Indian LnIndian LnAccess 3Access 3Name

Intersection Setup

0000Pedestrian Volume [ped/h]

0550525515000014Total Analysis Volume [veh/h]

0140161400003Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.65000.65000.65000.65000.65000.65000.65000.65000.65000.65000.65000.6500Peak Hour Factor

036031631000009Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0003031000009Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.161.161.161.161.161.161.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

03100140000000Base Volume Input [veh/h]

Indian LnIndian LnAccess 3Access 3Name

Volumes
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AIntersection LOS

2.48d_I, Intersection Delay [s/veh]

AAAAApproach LOS

0.001.058.619.22d_A, Approach Delay [s/veh]

0.000.000.001.731.731.731.131.131.131.231.231.2395th-Percentile Queue Length [ft]

0.000.000.000.070.070.070.050.050.050.050.050.0595th-Percentile Queue Length [veh]

AAAAAAAAAAAAMovement LOS

0.000.007.270.000.007.338.619.609.108.509.609.22d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.010.000.000.000.000.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoNoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings



10-Year Plus Project AM Peak LOS

Golden Mesa TIA

Version 4.00-03

Generated with

0.032Volume to Capacity (v/c):

ALevel Of Service:

9.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 7: Estates Rd/Access 2

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Access 2Estates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

028940923Total Analysis Volume [veh/h]

0723026Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.65000.65000.65000.65000.65000.6500Peak Hour Factor

018610615Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

01816065Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0039009Base Volume Input [veh/h]

Access 2Estates RdEstates RdName

Volumes
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AIntersection LOS

1.68d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.260.000.00d_A, Approach Delay [s/veh]

2.482.480.000.000.000.0095th-Percentile Queue Length [ft]

0.100.100.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.579.260.007.280.000.00d_M, Delay for Movement [s/veh]

0.000.030.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.027Volume to Capacity (v/c):

ALevel Of Service:

9.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 8: Estates Road/Access 1

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Access1Estates RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

025690815Total Analysis Volume [veh/h]

0617024Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.65000.65000.65000.65000.65000.6500Peak Hour Factor

016450510Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

0160050Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0039009Base Volume Input [veh/h]

Access1Estates RdEstates RdName

Volumes
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AIntersection LOS

1.93d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.050.000.00d_A, Approach Delay [s/veh]

2.112.110.000.000.000.0095th-Percentile Queue Length [ft]

0.080.080.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.519.050.007.260.000.00d_M, Delay for Movement [s/veh]

0.000.030.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

StopFreeFreePriority Scheme

Intersection Settings
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0.884Volume to Capacity (v/c):

FLevel Of Service:

86.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: Golden Valley Rd/N Hills Blvd

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00125.00100.00100.00150.00100.00100.00100.00100.00100.00150.00Pocket Length [ft]

001001001001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoNoNoPresence of On-Street Parking

46515218162264128412228769606Total Analysis Volume [veh/h]

11645546163210317192152Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

45615214162263125404227754594Total Hourly Volume [veh/h]

000000000000Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

001000064700800Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.161.161.161.161.161.161.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

39313176141954103308223581512Base Volume Input [veh/h]

N Hills BlvdN Hills BlvdGolden Valley RdGolden Valley RdName

Volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoNoNoPedestrian Recall

NoNoNoNoNoNoMaximum Recall

NoNoNoNoNoNoMinimum Recall

0.02.50.00.02.50.00.03.52.50.03.52.5l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

0210021001300210Pedestrian Clearance [s]

070070070070Walk [s]

0.03.00.00.03.00.00.03.03.00.03.03.0Vehicle Extension [s]

034003400404004040Split [s]

0.00.50.00.00.50.00.01.00.50.01.00.5All red [s]

0.04.00.00.04.00.00.04.54.00.04.54.0Amber [s]

030003000353503535Maximum Green [s]

06006001050104Minimum Green [s]

--------Lead--LeadLead / Lag

Auxiliary Signal Groups

060020047083Signal group

PermissPermissPermissPermissPermissPermissPermissPermissProtectePermissPermissProtecteControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Semi-actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

114Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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981.19255.0836.59126.07271.90284.364.70225.01226.511084.7695th-Percentile Queue Length [ft]

39.2510.201.465.0410.8811.370.199.009.0643.3995th-Percentile Queue Length [veh]

647.53153.4920.3370.04166.19175.672.61131.11132.22740.8450th-Percentile Queue Length [ft]

25.906.140.812.806.657.030.105.245.2929.6350th-Percentile Queue Length [veh]

YesNoNoNoYesNoNoNoNoYesCritical Lane Group

FDCFDDFBBFLane Group LOS

193.9445.9332.20113.0738.1337.5083.8112.5412.51154.89d, Delay for Lane Group [s/veh]

1.300.650.091.010.560.550.320.390.391.22X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

151.694.060.1056.074.774.2527.181.151.13115.64d2, Incremental Delay [s]

1.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.210.110.110.500.500.110.500.500.50k, delay calibration

42.2541.8732.1057.0033.3633.2656.6311.3911.3839.25d1, Uniform Delay [s]

37033740463467507610101023497c, Capacity [veh/h]

143212281561820154316761597165616761597s, saturation flow rate [veh/h]

0.340.180.020.080.170.170.000.240.240.38(v / s)_i Volume / Saturation Flow Rate

0.260.260.260.260.300.300.000.610.610.31g / C, Green / Cycle

3030303035350707036g_i, Effective Green Time [s]

2.502.502.502.503.503.502.503.503.502.50l2, Clearance Lost Time [s]

0.002.000.002.000.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

4.504.504.504.505.505.504.505.505.504.50L, Total Lost Time per Cycle [s]

CLCLCCLCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

32.20 32.20113.07 45.93 193.94193.9438.13154.89 12.52d_M, Delay for Movement [s/veh] 37.7112.54 83.81

C CF FD FDBMovement LOS F DB F

82.94 147.71d_A, Approach Delay [s/veh] 37.9874.02

F FApproach LOS E D

85.97d_I, Intersection Delay [s/veh]

FIntersection LOS

0.884Intersection V/C

----------------Ring 4

----------------Ring 3

-------------876Ring 2

-------------432Ring 1

Sequence
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0.131Volume to Capacity (v/c):

ELevel Of Service:

43.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 2: Golden Valley Rd/Estates Rd

Intersection Level Of Service Report

YesNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00180.00100.00100.00Pocket Length [ft]

000110No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Golden Valley RdGolden Valley RdEstates RdName

Intersection Setup

000Pedestrian Volume [ped/h]

2454669322910114Total Analysis Volume [veh/h]

613717357254Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91000.91000.91000.9100Peak Hour Factor

224976312089213Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

811090426Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.161.161.161.161.161.16Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

12419544102436Base Volume Input [veh/h]

Golden Valley RdGolden Valley RdEstates RdName

Volumes
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EIntersection LOS

2.44d_I, Intersection Delay [s/veh]

AABApproach LOS

0.002.4014.87d_A, Approach Delay [s/veh]

0.000.000.0022.1212.3210.8795th-Percentile Queue Length [ft]

0.000.000.000.880.490.4395th-Percentile Queue Length [veh]

AAAABEMovement LOS

0.000.000.009.6710.8943.59d_M, Delay for Movement [s/veh]

0.000.010.010.230.140.13V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

FreeFreeStopPriority Scheme

Intersection Settings
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10.1Delay (sec / veh):
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HCM 2010Analysis Method:
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Intersection 3: Golden Valley Rd/Access 5

Intersection Level Of Service Report

NoNoNoCrosswalk
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10.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 4: Estates Rd/Access 4

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]
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0.050Volume to Capacity (v/c):

ALevel Of Service:

9.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 5: Estates Rd/Indian Ln

Intersection Level Of Service Report

NoNoNoCrosswalk
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9.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 6: Indian Ln/Access 3

Intersection Level Of Service Report

NoNoNoNoCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]
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2.18d_I, Intersection Delay [s/veh]
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9.3Delay (sec / veh):
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HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 7: Estates Rd/Access 2

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]

30.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]
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9.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 8: Estates Road/Access 1

Intersection Level Of Service Report

NoNoNoCrosswalk

0.000.000.00Grade [%]
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Golden Mesa – Supplemental Traffic Analysis 
 
Following the completion of the Traffic Impact Study for Golden Mesa dated June 27, 2016, additional 
analysis was performed in response to NDOT District II review comments and as required by the Tentative 
Map Conditions of Approval. Two additional study intersections are included in this supplemental analysis. 
The following intersections were analyzed: 

• Golden Valley Road/US 395 NB Ramps 
• Golden Valley Road/US 395 SB Ramps 

This report serves as a supplemental traffic analysis to the original “Traffic Impact Study for Golden Mesa” 
dated June 27, 2016 and provides additional traffic analysis for these two intersections.  

Please refer to the original traffic impact study for methodology, traffic volumes, trip generation and 
distribution, project impacts, and mitigations at other study intersections on Golden Valley Road. 

Land Uses 

The proposed project, land uses, quantities, and their locations are unchanged. Please refer to the “Traffic 
Impact Study for Golden Mesa” dated June 27, 2016. 

Level of Service Policy 

The Nevada Department of Transportation (NDOT) Traffic Impact Study Requirements publication states 
“Level of Service “C” will be the design objective for capacity and under no circumstances will less than 
Level of Service “D” be accepted for site and non-site traffic.”  

Hence, we have used LOS “D” as the criteria for this analysis. 
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Existing Conditions Traffic Volumes 

Existing traffic volumes at both additional study intersections were obtained by collecting new turning 
movement counts at the study intersections. The counts were conducted on an average mid-week day in 
May 2017, with schools in session. The existing lane configurations and intersection controls are shown 
in Figure 1. The existing AM and PM peak hour intersection traffic volumes are shown in Figure 2.  

 

Figure 1. Existing Lane Configurations 

US 395, although being a north-south freeway, travels east-west at the Golden Valley Road interchange. 
For the purposes of this report, the US 395 Ramps are considered eastbound/westbound approaches and 
the Golden Valley Road approaches are considered northbound/southbound approaches. 

Existing Intersection Level of Service Analysis 

Level of service (LOS) calculations were performed using the existing traffic volumes, lane configurations, 
and traffic controls. Table 1 summarizes the existing conditions LOS at the two study intersections. 
Detailed calculation sheets are provided in Appendix A, attached. 

As shown in Table 1, both ramp intersections operate at unacceptable conditions during the existing AM 
and PM peak hours. The westbound approach at the Golden Valley Road/US 395 NB Ramps intersection 
operates at LOS “F” during both the AM and PM peak hours. The eastbound approach at the Golden Valley 
Road /US 395 SB Ramps intersection operates at LOS “F” and LOS “E” during the AM and PM peak hours, 
respectively.  

 



Golden Mesa 
Supplemental Traffic Analysis 

June 5, 2017 

 
Page 3 of 13 

 

Figure 2. Existing Peak Hour Traffic Volumes 

Table 1: Existing Conditions Intersection Level of Service Summary 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/US 395 NB Ramps 

TWSC 
  

Westbound Approach F 59.98 F 92.75 
Westbound Left F 59.98 F 92.75 

Golden Valley Rd/US 395 SB Ramps 

TWSC 

  
Eastbound Approach F 83.62 E 44.09 

Eastbound Left F 98.85 F 50.38 
Eastbound Right B 11.17 B 11.61 

Northbound Approach C 23.15 C 18.83 
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Trip Generation 

Table 2 provides the Daily, AM peak hour, and PM peak hour trip generation calculation details for the 
proposed project.   

Table 2: Trip Generation Estimates 

ITE Land Use Size Daily 
AM Peak PM Peak 

Total In Out Total In Out 
210 - Single-Family 
Detached Housing 

158 Dwelling 
Units 1,600 120 30 90 159 100 59 

 
As shown in Table 2, the proposed project is anticipated to generate up to 1,600 daily trips, 120 AM peak 
hour trips, and 159 PM peak hour trips. These trip generation estimates are the same as presented in the 
original Traffic Impact Study. 

Trip Distribution and Assignment 

80% of the project trips were assigned to US 395 in the original Traffic Impact Study. Of that 80%, 70% of 
the project traffic is assigned to/from the south via US 395 and 10% is assigned to/from the north via US 
395. The project trips at the two study intersections are shown in Figure 3.  

Project Access 

The number and location of access points remain unchanged. Please refer to the Traffic Impact Study for 
Golden Mesa” dated June 27, 2016. 
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Figure 3. Trip Assignment 

Existing Plus Project Intersection Level of Service Analysis 

Existing Plus Project volumes were obtained by adding the project generated trips to the existing traffic 
volumes and are shown in Figure 4. The “Plus Project” condition Peak Hour Factors (PHF) and travel 
patterns were assumed to remain the same as were observed under existing conditions. 

Table 3 presents the level of service analysis summary for the “Plus Project” scenario assuming the existing 
intersection configurations.  Detailed calculation sheets are provided in Appendix B, attached. As shown 
in Table 3, both the study intersections operate at LOS “F” during the peak hours. However, it should be 
noted that these two intersections operate at unacceptable LOS conditions even under existing conditions 
(without the project). 
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Figure 4. Plus Project Traffic Volumes 

Table 3: Plus Project Intersection Level of Service Summary 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/US 395 NB Ramps 

TWSC 
  

Westbound Approach F 76.73 F 119.39 
Westbound Left F 76.73 F 119.39 

Golden Valley Rd/US 395 SB Ramps 

TWSC 

  
Eastbound Approach F 120.13 F 58.64 

Eastbound Left F 142.73 F 67.24 
Eastbound Right B 12.06 B 11.82 

Northbound Approach D 26.83 C 20.31 
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20-Year Horizon Traffic Volumes 

Traffic volumes in the study area are anticipated to increase in the future as development continues in 
the North Valleys region. Traffic growth rates were obtained from the Washoe County RTC’s travel 
demand model. The latest iteration of the travel demand model was used to determine future growth 
rates.  

Growth rates were calculated based on the traffic volume increases at multiple points along Golden Valley 
Road and on the ramp approaches. A uniform growth factor of 1.4 (40% increase) was used to estimate 
20-Year Horizon baseline peak hour traffic volumes. The 20-Year Horizon baseline peak hour traffic 
volumes are shown in Figure 5 and growth rate calculations are shown in Table 4. 

 

Figure 5. 20-Year Horizon Baseline Traffic Volumes 
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Table 4: Growth Rate Calculations 

 

20-Year Horizon Level of Service Analysis 

Table 5 presents the level of service analysis summary for the “20-Year Horizon Baseline” scenario 
assuming the existing intersection configurations. Detailed calculation sheets are provided in Appendix C, 
attached. 

Table 5: 20-Year Horizon Baseline Level of Service Summary 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/US 395 NB Ramps 

TWSC 
  

Westbound Approach F >180 F >180 
Westbound Left F >180 F >180 

Golden Valley Rd/US 395 SB Ramps 

TWSC 

  
Eastbound Approach F >180 F >180 

Eastbound Left F >180 F >180 
Eastbound Right B 14.32 B 14.02 

Northbound Approach F 93.44 E 48.11 
 
As shown in Table 5, both the study intersections will operate at deep LOS “F” with excessive delay during 
both the AM and PM peak hours.  

20-Year Horizon Plus Project Level of Service Analysis 

20-Year Plus Project volumes were obtained by adding the project generated trips to the 20-Year Baseline 
traffic volumes and are shown in Figure 6. 

Table 6 presents the level of service analysis summary for the “20-Year Plus Project” scenario assuming 
the existing intersection configurations. Detailed calculation sheets are provided in Appendix D, attached. 
As shown in Table 6, both study intersections operate at LOS “F” under 20-Year Horizon Plus Project 
conditions. Note that these two intersections operate at deep LOF “F” even without the project. 

GV N/O Ramps GV b/w Ramps GV S/O Ramps NB Off Ramp NB On Ramp SB Off Ramp SB On Ramp

2020 Model 15,614 11,847 9,314 8,747 4,541 4,285 7,916
2040 Model 18,770 16,282 14,972 12,094 3,333 2,583 11,528
Difference 3,156 4,435 5,658 3,347 -1,208 -1,702 3,612

20 Years % Change 20% 37% 61% 38% -27% -40% 46%
20 Years Growth Rate 1.0% 1.9% 3.0% 1.9% -1.3% -2.0% 2.3%

20 years Growth Factor 1.20 1.37 1.61 1.38 0.73 0.60 1.46
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Figure 6. 20-Year Plus Project Traffic Volumes 

Table 6: 20-Year Plus Project Level of Service Summary 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/US 395 NB Ramps 

TWSC 
  

Westbound Approach F >180 F >180 
Westbound Left F >180 F >180 

Golden Valley Rd/US 395 SB Ramps 

TWSC 

  
Eastbound Approach F >180 F >180 

Eastbound Left F >180 F >180 
Eastbound Right B 14.84 B 14.32 

Northbound Approach F 126.99 F 57.53 
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Crash Analysis 

Crash data was requested and obtained from NDOT for the most recent five years (October 2011- October 
2016) at both study intersections. Table 7 and Table 8 show the summary of crash data at the Golden 
Valley Road/ US 395 NB Ramps and Golden Valley Road/ US 395 SB Ramps intersections respectively. 15 
crashes were reported at each intersection between October 2011 and October 2016.  

Table 7: 5-Year Crash Data Summary @ Golden Valley Road/US 395 NB Ramps 

Crash Type Number PDO Injury Fatality 
Angle 6 3 3 0 
Rear-End 4 3 1 0 
Non-Collision 4 3 1 0 
Side Swipe 1 0 1 0 
TOTAL 15    

 
Table 8: 5-Year Crash Data Summary @ Golden Valley Road/US 395 NB Ramps 

Crash Type Number PDO Injury Fatality 
Angle 10 3 7 0 
Rear-End 3 2 1 0 
Head-On 1 1 0 0 
Non-Collision 1 1 0 0 
TOTAL 15    

 
Based on the data obtained, of the 15 reported crashes at the Golden Valley Road/ US 395 NB Ramps 
intersection, 2 were reported in 2012, 3 were reported in 2013, 6 were reported in 2014, 2 were reported 
in 2015, and 2 were reported in 2016. A majority of the crashes were angle crashes (40% of all the crashes), 
followed by rear-end crashes (27%), non-collision crashes (27%), and sideswipe crashes (6%). No 
casualties were reported.  

Of the 15 reported crashes at the Golden Valley Road/ US 395 SB Ramps intersection, 2 were reported in 
2011, 2 were reported in 2012, 1 was reported in 2013, 2 were reported in 2014, 6 were reported in 2015, 
and 2 were reported in 2016. The majority of crashes were angle collisions (67% of all the crashes), 
followed by rear-end crashes (20%), head-on crashes (12.5%), and non-collision crashes (12.5%). No 
casualties were reported. Neither location meets the criteria of a high-crash location. 

Potential Improvements 

It should be noted that both ramp intersections operate at unacceptable levels of service during the 
existing and 20-year horizon baseline conditions (without the addition of the project). Hence, 
improvements should be planned at these two intersections irrespective of this project, or any other new 
development that accesses the Golden Valley interchange. The following two potential improvements 
were tested with existing lane configurations to assist in future planning: 
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• Installing a traffic signal at both the ramp intersections 
• Constructing a single-lane roundabout at both ramp intersections 

Any new improvements constructed at these intersections should ideally provide acceptable traffic 
operations for at least 20 years. Hence, these two improvement options were tested with the 20-Year 
Horizon peak hour traffic volumes. Table 9 and Table 10 show the level of service summary with either 
signals or roundabouts constructed for 20-Year with and without project conditions. 

Table 9: 20-Year Horizon Baseline Level of Service Summary with Signals or Roundabouts 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/US 395 NB Ramps Signal B 11.53 B 15.97 
Golden Valley Rd/US 395 SB Ramps Signal E 61.4 B 15.55 
Golden Valley Rd/US 395 NB Ramps Roundabout D 26.29 B 14.49 
Golden Valley Rd/US 395 SB Ramps Roundabout E 36.28 C 21.59 

 
Table 10: 20-Year Horizon Plus Project Level of Service Summary with Signals or Roundabouts 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/US 395 NB Ramps Signal B 12.51 B 16.8 
Golden Valley Rd/US 395 SB Ramps Signal F 88.3 C 22.93 
Golden Valley Rd/US 395 NB Ramps Roundabout E 36.6 C 16.57 
Golden Valley Rd/US 395 SB Ramps Roundabout E 48.5 D 25.14 

 
As shown in Table 9, neither signalization of existing intersections nor one-lane roundabouts would be 
anticipated to provide acceptable level of service in the 20-year horizon, irrespective of the project. The 
Golden Valley Road/ US 395 SB Ramps intersection is anticipated to operate at LOS “E” conditions in the 
20-Year Horizon Baseline conditions (without the project) with a signal or a roundabout. However, the 
Golden Valley Road/ US 395 NB Ramps intersection is anticipated to function at acceptable LOS with a 
signal or roundabout. However, it is not recommended to change the intersection control to a signal or a 
roundabout at only one of the ramp intersections. A holistic approach that will provide acceptable traffic 
operations at both the ramp intersections should be followed when recommending improvements at 
freeway interchanges. With only 158 residential units proposed, long-term improvement of the 
interchange is well beyond the scope or responsibility of this project. Hence, it is recommended that NDOT 
perform an interchange study to determine appropriate measures (addition of lanes, interchange 
reconfiguration etc) for improving long-term traffic operations at these two intersections.  

Since neither of the tested improvements work for a 20-year horizon, we performed an analysis for the 
10-year horizon with and without the project to determine if installing traffic signals with the existing lane 
configurations at the ramp intersections would provide acceptable level of service conditions for a 10 year 



Golden Mesa 
Supplemental Traffic Analysis 

June 5, 2017 

 
Page 12 of 13 

timeframe. Table 11 and Table 12 show the level of service summary with signals constructed for the 10-
Year horizon with and without the project traffic. 

Table 11: 10-Year Horizon Baseline Level of Service Summary with Signals 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/US 395 NB Ramps Signal A 9.56 B 14.22 
Golden Valley Rd/US 395 SB Ramps Signal C 27.75 B 14.7 

 
Table 12: 10-Year Horizon Plus Project Level of Service Summary with Signals 

Intersection Control 
AM Peak PM Peak 

LOS Delay LOS Delay 
Golden Valley Rd/US 395 NB Ramps Signal A 9.98 B 14.24 
Golden Valley Rd/US 395 SB Ramps Signal D 37.82 B 15.95 

 
As shown in Table 11 and Table 12, preliminary analysis shows that installing traffic signals at both ramp 
intersections would provide acceptable level of service conditions over a 10-Year horizon. If NDOT and 
other local agencies (Washoe County/RTC) decide to install signals at the Golden Valley Road ramp 
intersections, the Regional Road Impact Fee from this project, and other potential projects that access the 
Golden Valley Interchange could potentially be pooled together towards a signalization project. However, 
we recommend performing a full signal-warrant study before installing signals.  

Conclusions 

Following is a list of key findings and conclusions: 

• The Golden Valley Road/ US 395 NB Ramps and Golden Valley Road/ US 395 SB Ramps 
intersections operate at LOS “F” under existing and 20-year horizon baseline conditions (without 
the project). 

• Both ramp terminal intersections are anticipated to continue to operate at LOS “F” with the 
addition of the project traffic. 

• It is recommended that NDOT perform an interchange study to determine appropriate long-term 
improvements that would provide acceptable traffic operations at both ramp intersections. 

• Preliminary analysis shows installing traffic signals would provide acceptable level of service 
conditions for a 10-year timeframe should NDOT and the local agencies wish to pursue such a 
project. 

• The project will contribution standard Regional Road Impact Fees (RRIF) in the amount of 
approximately $609,000 to mitigate the project’s impacts on the overall roadway network.  

 
 
 





 

 

 

 

 

Appendix A 

Existing Conditions LOS Calculations 

  



Existing AM

Golden Mesa

Version 5.00-00

Generated with

0.598Volume to Capacity (v/c):

FLevel Of Service:

60.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 9: Golden Valley/NB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

200.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00190.00Pocket Length [ft]

100000000001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundEastboundSouthboundNorthboundApproach

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

00890001766660041633Total Analysis Volume [veh/h]

002200044166001048Total 15-Minute Volume [veh/h]

0.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90001.00001.00001.00000.90000.90001.00001.00000.90000.9000Peak Hour Factor

3310800001585990037430Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3310800001585990037430Base Volume Input [veh/h]

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Volumes



Existing AM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

4.08d_I, Intersection Delay [s/veh]

FAAAApproach LOS

59.980.000.000.66d_A, Approach Delay [s/veh]

0.0078.6078.600.000.000.000.000.000.000.000.002.7895th-Percentile Queue Length [ft]

0.003.143.140.000.000.000.000.000.000.000.000.1195th-Percentile Queue Length [veh]

BFFAAAAMovement LOS

10.6554.5759.980.000.000.000.000.000.000.000.009.04d_M, Delay for Movement [s/veh]

0.000.000.600.000.000.000.000.010.000.000.000.04V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



Existing AM

Golden Mesa

Version 5.00-00

Generated with

0.979Volume to Capacity (v/c):

FLevel Of Service:

98.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 10: Golden Valley/SB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

170.00100.00100.00100.00100.00100.00100.00100.00450.00100.00100.00100.00Pocket Length [ft]

100000001000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

513238000021052802010Total Analysis Volume [veh/h]

131600000521320500Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00000.00001.00001.0000Other Adjustment Factor

0.92000.92000.92001.00001.00001.00001.00000.92000.92000.92000.92001.0000Peak Hour Factor

47321900001934861321850Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

47321900001934861321850Base Volume Input [veh/h]

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Volumes



Existing AM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

23.61d_I, Intersection Delay [s/veh]

FAACApproach LOS

83.620.000.0023.15d_A, Approach Delay [s/veh]

7.10234.01234.010.000.000.000.000.000.0069.5769.570.0095th-Percentile Queue Length [ft]

0.289.369.360.000.000.000.000.000.002.782.780.0095th-Percentile Queue Length [veh]

BFFAACCMovement LOS

11.7197.7398.850.000.000.000.000.000.0021.5923.150.00d_M, Delay for Movement [s/veh]

0.090.010.980.000.000.000.000.000.010.000.510.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoFlared Lane

StopFreeFreeStopPriority Scheme

Intersection Settings



Existing PM

Golden Mesa

Version 5.00-00

Generated with

0.921Volume to Capacity (v/c):

FLevel Of Service:

92.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 9: Golden Valley/NB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

200.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00190.00Pocket Length [ft]

100000000001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundEastboundSouthboundNorthboundApproach

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

001860002614600036443Total Analysis Volume [veh/h]

004600065115009111Total 15-Minute Volume [veh/h]

0.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98001.00001.00001.00000.98000.98001.00001.00000.98000.9800Peak Hour Factor

58501820002564510035742Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

58501820002564510035742Base Volume Input [veh/h]

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Volumes



Existing PM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

13.40d_I, Intersection Delay [s/veh]

FAAAApproach LOS

92.750.000.000.89d_A, Approach Delay [s/veh]

0.00185.27185.270.000.000.000.000.000.000.000.003.0595th-Percentile Queue Length [ft]

0.007.417.410.000.000.000.000.000.000.000.000.1295th-Percentile Queue Length [veh]

BFFAAAAMovement LOS

10.2988.5792.750.000.000.000.000.000.000.000.008.40d_M, Delay for Movement [s/veh]

0.000.000.920.000.000.000.000.000.000.000.000.04V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



Existing PM

Golden Mesa

Version 5.00-00

Generated with

0.753Volume to Capacity (v/c):

FLevel Of Service:

50.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 10: Golden Valley/SB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

170.00100.00100.00100.00100.00100.00100.00100.00450.00100.00100.00100.00Pocket Length [ft]

100000001000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

402205000029936002080Total Analysis Volume [veh/h]

10151000075900520Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00000.00001.00001.0000Other Adjustment Factor

0.96000.96000.96001.00001.00001.00001.00000.96000.96000.96000.96001.0000Peak Hour Factor

38219700002873461062000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

38219700002873461062000Base Volume Input [veh/h]

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Volumes



Existing PM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

13.29d_I, Intersection Delay [s/veh]

EAACApproach LOS

44.090.000.0018.83d_A, Approach Delay [s/veh]

5.49140.50140.500.000.000.000.000.000.0056.5956.590.0095th-Percentile Queue Length [ft]

0.225.625.620.000.000.000.000.000.002.262.260.0095th-Percentile Queue Length [veh]

BEFAACCMovement LOS

11.6149.5750.380.000.000.000.000.000.0017.5018.830.00d_M, Delay for Movement [s/veh]

0.070.010.750.000.000.000.000.000.000.000.450.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoFlared Lane

StopFreeFreeStopPriority Scheme

Intersection Settings



 

 

 

 

 

Appendix B 

Plus Project Conditions LOS Calculations 

  



Existing Plus Project AM

Golden Mesa

Version 5.00-00

Generated with

0.678Volume to Capacity (v/c):

FLevel Of Service:

76.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 9: Golden Valley/NB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

200.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00190.00Pocket Length [ft]

100000000001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundEastboundSouthboundNorthboundApproach

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

00890001867360041933Total Analysis Volume [veh/h]

002200046184001058Total 15-Minute Volume [veh/h]

0.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.90000.90000.90001.00001.00001.00000.90000.90001.00001.00000.90000.9000Peak Hour Factor

3520800001676620037730Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

21000009630030Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3310800001585990037430Base Volume Input [veh/h]

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Volumes



Existing Plus Project AM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

4.88d_I, Intersection Delay [s/veh]

FAAAApproach LOS

76.730.000.000.68d_A, Approach Delay [s/veh]

0.0092.8292.820.000.000.000.000.000.000.000.002.9695th-Percentile Queue Length [ft]

0.003.713.710.000.000.000.000.000.000.000.000.1295th-Percentile Queue Length [veh]

BFFAAAAMovement LOS

10.6870.1176.730.000.000.000.000.000.000.000.009.30d_M, Delay for Movement [s/veh]

0.000.000.680.000.000.000.000.010.000.000.000.04V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



Existing Plus Project AM

Golden Mesa

Version 5.00-00

Generated with

1.105Volume to Capacity (v/c):

FLevel Of Service:

142.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 10: Golden Valley/SB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

170.00100.00100.00100.00100.00100.00100.00100.00450.00100.00100.00100.00Pocket Length [ft]

100000001000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

513241000021059702010Total Analysis Volume [veh/h]

131600000521490500Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00000.00001.00001.0000Other Adjustment Factor

0.92000.92000.92001.00001.00001.00001.00000.92000.92000.92000.92001.0000Peak Hour Factor

47322200001935491321850Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0030000063000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

47321900001934861321850Base Volume Input [veh/h]

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Volumes



Existing Plus Project AM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

31.34d_I, Intersection Delay [s/veh]

FAADApproach LOS

120.130.000.0026.83d_A, Approach Delay [s/veh]

7.46282.54282.540.000.000.000.000.000.0081.1681.160.0095th-Percentile Queue Length [ft]

0.3011.3011.300.000.000.000.000.000.003.253.250.0095th-Percentile Queue Length [veh]

BFFAADDMovement LOS

12.06141.27142.730.000.000.000.000.000.0025.1126.830.00d_M, Delay for Movement [s/veh]

0.090.011.100.000.000.000.000.000.010.000.560.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoFlared Lane

StopFreeFreeStopPriority Scheme

Intersection Settings



Existing Plus Project PM

Golden Mesa

Version 5.00-00

Generated with

1.005Volume to Capacity (v/c):

FLevel Of Service:

119.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 9: Golden Valley/NB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

200.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00190.00Pocket Length [ft]

100000000001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundEastboundSouthboundNorthboundApproach

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

001860002675020037443Total Analysis Volume [veh/h]

004600067126009411Total 15-Minute Volume [veh/h]

0.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98001.00001.00001.00000.98000.98001.00001.00000.98000.9800Peak Hour Factor

65501820002624920036742Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

700000064100100Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

58501820002564510035742Base Volume Input [veh/h]

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Volumes



Existing Plus Project PM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

16.45d_I, Intersection Delay [s/veh]

FAAAApproach LOS

119.390.000.000.88d_A, Approach Delay [s/veh]

0.00210.26210.260.000.000.000.000.000.000.000.003.1695th-Percentile Queue Length [ft]

0.008.418.410.000.000.000.000.000.000.000.000.1395th-Percentile Queue Length [veh]

BFFAAAAMovement LOS

10.36114.60119.390.000.000.000.000.000.000.000.008.53d_M, Delay for Movement [s/veh]

0.000.001.010.000.000.000.000.010.000.000.000.04V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



Existing Plus Project PM

Golden Mesa

Version 5.00-00

Generated with

0.848Volume to Capacity (v/c):

FLevel Of Service:

67.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 10: Golden Valley/SB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

170.00100.00100.00100.00100.00100.00100.00100.00450.00100.00100.00100.00Pocket Length [ft]

100000001000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

402216000029940302080Total Analysis Volume [veh/h]

101540000751010520Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00000.00001.00001.0000Other Adjustment Factor

0.96000.96000.96001.00001.00001.00001.00000.96000.96000.96000.96001.0000Peak Hour Factor

38220700002873871062000Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

00100000041000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

38219700002873461062000Base Volume Input [veh/h]

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Volumes



Existing Plus Project PM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

16.57d_I, Intersection Delay [s/veh]

FAACApproach LOS

58.640.000.0020.31d_A, Approach Delay [s/veh]

5.66175.74175.740.000.000.000.000.000.0061.9561.950.0095th-Percentile Queue Length [ft]

0.237.037.030.000.000.000.000.000.002.482.480.0095th-Percentile Queue Length [veh]

BFFAACCMovement LOS

11.8266.2567.240.000.000.000.000.000.0018.9020.310.00d_M, Delay for Movement [s/veh]

0.070.010.850.000.000.000.000.000.000.000.470.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoFlared Lane

StopFreeFreeStopPriority Scheme

Intersection Settings



 

 

 

 

 

Appendix C 

20-Year Horizon Baseline Conditions LOS Calculations 

  



20 Year Baseline A<=M

Golden Mesa

Version 5.00-00

Generated with

1.743Volume to Capacity (v/c):

FLevel Of Service:

485.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 9: Golden Valley/NB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

200.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00190.00Pocket Length [ft]

100000000001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundEastboundSouthboundNorthboundApproach

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

001220002409120057046Total Analysis Volume [veh/h]

0030000602280014211Total 15-Minute Volume [veh/h]

0.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92001.00001.00001.00000.92000.92001.00001.00000.92000.9200Peak Hour Factor

46301120002218390052442Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.401.401.401.001.001.001.401.401.001.001.401.40Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3310800001585990037430Base Volume Input [veh/h]

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Volumes



20 Year Baseline A<=M

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

31.56d_I, Intersection Delay [s/veh]

FAAAApproach LOS

485.060.000.000.76d_A, Approach Delay [s/veh]

0.00268.89268.890.000.000.000.000.000.000.000.004.9195th-Percentile Queue Length [ft]

0.0010.7610.760.000.000.000.000.000.000.000.000.2095th-Percentile Queue Length [veh]

BFFAAABMovement LOS

11.91468.51485.060.000.000.000.000.000.000.000.0010.13d_M, Delay for Movement [s/veh]

0.000.001.740.000.000.000.000.010.000.000.010.06V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



20 Year Baseline A<=M

Golden Mesa

Version 5.00-00

Generated with

2.486Volume to Capacity (v/c):

FLevel Of Service:

753.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 10: Golden Valley/SB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

170.00100.00100.00100.00100.00100.00100.00100.00450.00100.00100.00100.00Pocket Length [ft]

100000001000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

724334000029373902820Total Analysis Volume [veh/h]

181830000731850700Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00000.00001.00001.0000Other Adjustment Factor

0.92000.92000.92001.00001.00001.00001.00000.92000.92000.92000.92001.0000Peak Hour Factor

66430700002706801852590Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.401.401.401.001.001.001.001.401.401.401.401.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

47321900001934861321850Base Volume Input [veh/h]

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Volumes



20 Year Baseline A<=M

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

163.63d_I, Intersection Delay [s/veh]

FAAFApproach LOS

623.790.000.0093.44d_A, Approach Delay [s/veh]

13.83742.34742.340.000.000.000.000.000.00256.91256.910.0095th-Percentile Queue Length [ft]

0.5529.6929.690.000.000.000.000.000.0010.2810.280.0095th-Percentile Queue Length [veh]

BFFAAFFMovement LOS

14.32749.77753.660.000.000.000.000.000.0091.2393.440.00d_M, Delay for Movement [s/veh]

0.160.032.490.000.000.000.000.000.010.001.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoFlared Lane

StopFreeFreeStopPriority Scheme

Intersection Settings



20 Year Baseline PM

Golden Mesa

Version 5.00-00

Generated with

2.539Volume to Capacity (v/c):

FLevel Of Service:

786.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 9: Golden Valley/NB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

200.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00190.00Pocket Length [ft]

100000000001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundEastboundSouthboundNorthboundApproach

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

002600003656440051060Total Analysis Volume [veh/h]

0065000911610012815Total 15-Minute Volume [veh/h]

0.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98001.00001.00001.00000.98000.98001.00001.00000.98000.9800Peak Hour Factor

81902550003586310050059Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.401.401.401.001.001.001.401.401.001.001.401.40Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

58501820002564510035742Base Volume Input [veh/h]

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Volumes



20 Year Baseline PM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

111.51d_I, Intersection Delay [s/veh]

FAAAApproach LOS

786.620.000.000.96d_A, Approach Delay [s/veh]

0.00594.95594.950.000.000.000.000.000.000.000.005.1095th-Percentile Queue Length [ft]

0.0023.8023.800.000.000.000.000.000.000.000.000.2095th-Percentile Queue Length [veh]

BFFAAAAMovement LOS

11.39774.48786.620.000.000.000.000.000.000.000.009.09d_M, Delay for Movement [s/veh]

0.000.002.540.000.000.000.000.010.000.000.010.06V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



20 Year Baseline PM

Golden Mesa

Version 5.00-00

Generated with

1.828Volume to Capacity (v/c):

FLevel Of Service:

452.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 10: Golden Valley/SB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

170.00100.00100.00100.00100.00100.00100.00100.00450.00100.00100.00100.00Pocket Length [ft]

100000001000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

553288000041950402920Total Analysis Volume [veh/h]

1417200001051260730Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00000.00001.00001.0000Other Adjustment Factor

0.96000.96000.96001.00001.00001.00001.00000.96000.96000.96000.96001.0000Peak Hour Factor

53327600004024841482800Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.401.401.401.001.001.001.001.401.401.401.401.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

38219700002873461062000Base Volume Input [veh/h]

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Volumes



20 Year Baseline PM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

93.88d_I, Intersection Delay [s/veh]

FAAEApproach LOS

382.940.000.0048.11d_A, Approach Delay [s/veh]

10.25542.26542.260.000.000.000.000.000.00180.50180.500.0095th-Percentile Queue Length [ft]

0.4121.6921.690.000.000.000.000.000.007.227.220.0095th-Percentile Queue Length [veh]

BFFAAEEMovement LOS

14.02449.78452.690.000.000.000.000.000.0046.3748.110.00d_M, Delay for Movement [s/veh]

0.120.021.830.000.000.000.000.000.010.000.820.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoFlared Lane

StopFreeFreeStopPriority Scheme

Intersection Settings



 

 

 

 

 

Appendix D 

20-Year Horizon Plus Project Conditions LOS Calculations 

 



20 Year Plus Project AM

Golden Mesa

Version 5.00-00

Generated with

1.978Volume to Capacity (v/c):

FLevel Of Service:

600.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 9: Golden Valley/NB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

200.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00190.00Pocket Length [ft]

100000000001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundEastboundSouthboundNorthboundApproach

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

001220002509800057346Total Analysis Volume [veh/h]

0030000632450014311Total 15-Minute Volume [veh/h]

0.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92001.00001.00001.00000.92000.92001.00001.00000.92000.9200Peak Hour Factor

48401120002309020052742Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

21000009630030Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.401.401.401.001.001.001.401.401.001.001.401.40Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

3310800001585990037430Base Volume Input [veh/h]

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Volumes



20 Year Plus Project AM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

37.39d_I, Intersection Delay [s/veh]

FAAAApproach LOS

600.110.000.000.78d_A, Approach Delay [s/veh]

0.00287.82287.820.000.000.000.000.000.000.000.005.2395th-Percentile Queue Length [ft]

0.0011.5111.510.000.000.000.000.000.000.000.000.2195th-Percentile Queue Length [veh]

BFFAAABMovement LOS

11.94580.47600.110.000.000.000.000.000.000.000.0010.47d_M, Delay for Movement [s/veh]

0.000.001.980.000.000.000.000.010.000.000.010.07V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



20 Year Plus Project AM

Golden Mesa

Version 5.00-00

Generated with

2.801Volume to Capacity (v/c):

FLevel Of Service:

901.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 10: Golden Valley/SB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

170.00100.00100.00100.00100.00100.00100.00100.00450.00100.00100.00100.00Pocket Length [ft]

100000001000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SoutheastboundNorthwestboundSouthwestboundNortheastboundApproach

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

724337000029380802820Total Analysis Volume [veh/h]

181840000732020700Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00000.00001.00001.0000Other Adjustment Factor

0.92000.92000.92001.00001.00001.00001.00000.92000.92000.92000.92001.0000Peak Hour Factor

66431000002707431852590Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0030000063000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.401.401.401.001.001.001.001.401.401.401.401.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

47321900001934861321850Base Volume Input [veh/h]

US 395 SB RampsUS 395 SB RampsGolden Valley RdGolden Valley RdName

Volumes



20 Year Plus Project AM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

191.75d_I, Intersection Delay [s/veh]

FAAFApproach LOS

747.150.000.00126.99d_A, Approach Delay [s/veh]

14.59790.10790.100.000.000.000.000.000.00299.21299.210.0095th-Percentile Queue Length [ft]

0.5831.6031.600.000.000.000.000.000.0011.9711.970.0095th-Percentile Queue Length [veh]

BFFAAFFMovement LOS

14.84897.11901.820.000.000.000.000.000.00124.56126.990.00d_M, Delay for Movement [s/veh]

0.160.032.800.000.000.000.000.000.010.001.100.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoNoTwo-Stage Gap Acceptance

0000Storage Area [veh]

NoFlared Lane

StopFreeFreeStopPriority Scheme

Intersection Settings



20 Year Plus Project PM

Golden Mesa

Version 5.00-00

Generated with

2.779Volume to Capacity (v/c):

FLevel Of Service:

900.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 9: Golden Valley/NB Ramps

Intersection Level Of Service Report

YesYesYesYesCrosswalk

0.000.000.000.00Grade [%]

30.0030.0030.0030.00Speed [mph]

200.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00190.00Pocket Length [ft]

100000000001No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

NorthwestboundEastboundSouthboundNorthboundApproach

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Intersection Setup

0000Pedestrian Volume [ped/h]

002600003716860052060Total Analysis Volume [veh/h]

0065000931710013015Total 15-Minute Volume [veh/h]

0.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98001.00001.00001.00000.98000.98001.00001.00000.98000.9800Peak Hour Factor

88902550003646720051059Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

700000064100100Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.401.401.401.001.001.001.401.401.001.001.401.40Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

58501820002564510035742Base Volume Input [veh/h]

US 395 NB RampsUS 395 NB RampsGolden Valley RdGolden Valley RdName

Volumes



20 Year Plus Project PM

Golden Mesa

Version 5.00-00

Generated with

FIntersection LOS

123.64d_I, Intersection Delay [s/veh]

FAAAApproach LOS

899.980.000.000.96d_A, Approach Delay [s/veh]

0.00618.59618.590.000.000.000.000.000.000.000.005.3095th-Percentile Queue Length [ft]

0.0024.7424.740.000.000.000.000.000.000.000.000.2195th-Percentile Queue Length [veh]

BFFAAAAMovement LOS

11.47886.29899.980.000.000.000.000.000.000.000.009.25d_M, Delay for Movement [s/veh]

0.000.002.780.000.000.000.000.010.000.000.010.07V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

0000Storage Area [veh]

Flared Lane

StopStopFreeFreePriority Scheme

Intersection Settings



20 Year Plus Project PM

Golden Mesa

Version 5.00-00

Generated with

2.026Volume to Capacity (v/c):

FLevel Of Service:

542.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

Two-way stopControl Type:

Intersection 10: Golden Valley/SB Ramps
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Golden Mesa North 
PRELIMINARY SEWERAGE REPORT 

INTRODUCTION 

Golden Mesa North is a proposed 116-unit single family residential 
subdivision located in Golden Valley on two parcels. APN 552-050-01 is 
approximately 99.5 acres and is located east of Estates Drive approximately 2800 
feet north of E. Golden Valley Road. APN 552-092-19 is located east of Estates 
Road, West of Rain Dance Way, South of Indian Lane approximately 1190 feet north 
of E. Golden Valley Road. (Reference Figure 1 Vicinity Map). The proposed 
development is surrounded by undeveloped land to the North, single family homes to 
the east and west and undeveloped land to the south. This report will summarize 
proposed sewage flows and improvements. 

The site slopes down from the north to the south toward Golden Valley Road. 
Currently no existing sewer facilities are immediately available adjacent to the 
proposed development with the exception of the existing sewer main within Golden 
Valley Road. 

Proposed peak design flow requirements were determined using 350gpd/unit 
with a peaking factor of 3.0. Resulting peak flow is therefore 121,800gpd for the 116 
proposed residences. In addition to this determined flow the proposed flows based 
on a previous Tentative Map submitted to Washoe County for Golden Mesa South, 
the 35 acre parcel located directly south of Golden Mesa North, have been added in 
resulting in an additional flow of 61,950 gpd. This is based on the unit count of the 
previously submitted Tentative Map of 59 units (TM05-015). Flow calculations can be 
found below. 

FLOW CALCULATIONS 

Average peak flows were determined to be 96,390 gallons per day based on the 
following Washoe County Department of Water Resources (WCDWR) design 
requirements: 

Average Flow = 350 gallons/day 

Peaking Factor = 3.0 

Zoning = Single Family Residential  

Minimum Velocity = 2.5 feet/second 

Peak Flow Calculation: 

QP = (avg flow) (peaking factor) (# of dwelling units) 

(COVERS GOLDEN MESA SOUTH)



 
   QP = (350) (3.0) (175) = 183,750 gpd 
 
 
It is anticipated that the minimum pipe slope on the proposed sewer mains will be 0.5% 
which yields a half full velocity of 2.65 fps meeting the County minimum half full velocity 
of 2.5 fps. 
 
A sanitary sewage lift station will be required to get sewage into the existing sewer main 
in Golden Valley Road. The lift station will be located with the previously mentioned 35-
acre parcel. (See Figure 2 – Sewer Map). Sewage flows, once leaving the lift station, will 
flow in the existing 12” sewer main in Golden Valley Road, westerly to the existing 
Golden Valley lift station owned and operated by the City of Reno. Attached to this report 
is the sewer summaries prepared by Summit Engineering as well as the preliminary 
design report provided to Washoe County DWR for the design of the previous lift station 
planned to be built with the prior Golden Mesa North Development. 
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Golden Mesa – Sewer Lift Station 
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GOLDEN MESA – SEWER LIFT STATION 
 
 
RE: Design Report 
  
Date: July 27, 2006 
 
To: Susan Hood, Washoe County Utilities 

Ken Hendrix,  R&K Homes 
 Clint Thiesse, P.E. Summit Engineering 
 
From: Gary K. Guzelis, P.E. 
  

 
This Design Report is being submitted for your review, comment and approval. This 
Design Report relates to the engineering for the sewer lift station for the Golden Mesa 
Development. 
 
Design requirements: 

 
1. Peak hour flow rate of 162,750 gallons per day (113 gpm) was used for 

sizing the pumps and wet well. The peak flow was determined by using 350 
gallons per day contribution from each dwelling unit per capita and 3 
capita per dwelling unit. City of Reno    

 
2. Based on the above peak flow rate, two 2.7 HP Gorman-Rupp pumps have 

been selected. The pumps were selected to operate at approximately 180 
gpm @ 21’ of head. One pump alone will be capable of pumping the peak 
flow rate with the second pump being on standby. The particular pumps 
selected come with impellors at full trim and are not upgradeable. The 
selected pumps will be capable of delivering capacity for 91 additional 
homes. Future upgrades beyond the additional 91 homes would require 
pump replacement which is estimated at $2500.00 per pump in today’s 
dollars.  

 
3. The wet well will consist of a 60” diameter manhole modified to accept 

the duplex pumps, level sensors and piping. The depth of the wet well will 
be approximately 24’. The interior of the wet well will be epoxy coated to 
help protect against deterioration of the concrete. Transducers will be 
used for level sensing with a redundant high water alarm float for 
emergency. 

 
4. Emergency storage is required by the County and was sized to contain 2 

hours of peak design flow estimated at a volume of 13,500 gallons. 
Emergency storage will be accomplished using 15,000 gallon precast 
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concrete storage tank.  Surface storage is not recommended due to the 
limited space and close proximity to the adjoining residences.  

 
5. The force main will be 4”HDPE, inside diameter of 3.95” and a 

dimension ratio of 17. The force main is approximately 218’ in length. 
 

6. Back-up power will be required for the lift station and will be provided by 
a stand-by generator preliminarily sized at 50 KW. A 100 amp panel and 3 
phase power will be required. 

 
7. The site will need to be completely fenced to prevent unauthorized access 

to the lift station. 
 

8. Pump cycle time @ peak flow with a 1.5’ on to off level will be 7.2 
minutes. (Reference attached supporting data). 
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EXECUTIVE SUMMARY 
Presented herein are the results of Wood Rodgers’ geotechnical exploration, laboratory testing, 
and associated geotechnical design recommendations for a proposed single-family residential 
development to be located in Washoe County, Nevada.  The development will include two 
phases; the north and south parcels will be referred to as Phase 1 and Phase 2, respectively.  
The proposed home sites are anticipated to be half to one acre lots with wood-framed, raised 
foundation or slab-on-grade homes.  Public improvements will include paved roads, 
underground utilities, and drainage features.   
 
Phase 1 soils generally consist of a silty sand surface layer capping moderately cemented 
clayey sand of moderate plasticity.  Shallow bedrock was encountered in the northwest 
quadrant and was relatively excavatable to the depths indicated on the test pit logs 
(Approximately four to ten feet).  These soils should provide adequate structural support both in-
situ and if placed as structural fill; and therefore, standard spread foundations have been 
recommended.  No geologic hazards have been mapped or identified within immediate 
proximity to the project.  Groundwater was not encountered in any of our explorations and is 
anticipated to lie at a depth that would not influence construction activities or foundation support. 
 
Phase 2 soils mostly resemble the various blends of silty sands and moderately cemented 
clayey sands from Phase 1; however, near surface clayey sands encountered to a depth of 
approximately two feet exhibit high plasticity and meet standard definitions for expansive soil.  
Therefore, a selective grading program which includes removal of these clayey surface soils 
from structural zones and/or stabilization by means of moisture conditioning and compaction 
have been recommended to allow the use standard spread foundations.  In addition, Phase 2 
contains a mound of undocumented fill just south of the center of the parcel.  The fill materials 
were encountered in test pit number 7 (TP-7) to a depth of about six feet, and included sand, 
gravel, concrete and asphalt debris. This existing fill material will have to be removed and 
reworked prior to constructing overlying improvements.    
 
Structural pavement sections have been developed for both off-site and on-site improvements.  
The Washoe County minimum structural pavement sections have been presented based on the 
granular nature of native subgrade soils. However, traffic volumes may be higher than the 
minimum section would allow and the presented sections should be evaluated once anticipated 
traffic volumes have been quantified.   
 
This report has been prepared in consideration of the applicable provisions set forth in the 
International Residential Code (2012 IRC) and the amendments and modifications adopted by 
Washoe County.  Public improvements are to be construction to County standards, and per the 
requirements of the 2012 Standard Specifications for Public Works Construction (2012 SSPWC, 
Orange Book). 
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1.0 INTRODUCTION 
Presented herein are the results of Wood Rodgers’ geotechnical exploration, laboratory testing, 
and associated geotechnical design recommendations for the proposed Moonlight Hills Estates 
development to be located in Washoe County, Nevada.  The assessments and 
recommendations presented in this geotechnical report have been framed, in part, around the 
surface and subsurface conditions identified by our exploration program which was developed 
to be consistent with locally accepted industry practices regarding exploratory methods and 
geotechnical investigations for similar type projects. The proposed structures, topography, 
grading design, soils, and bedrock are all unique and therefore the engineering judgment 
employed by those in responsible charge of geotechnical design considerations, as defined by 
the State of Nevada, is considered the established and accepted standard of care for evaluation 
and analyses associated with this report.   
 
This report has been prepared in accordance with the applicable provisions set forth in the 
International Residential Code (IRC, 2012) and the amendments and modifications adopted by 
Washoe County. These documents establish the minimum level of structural integrity, life safety, 
fire safety and livability for inhabitants of dwelling units while considering affordability. 
Geotechnical considerations for public improvements have been formulated around the 
requirements of Washoe County’s Public Works Design Guidelines and the Standard 
Specifications for Public Works Construction. Performance standards around which our primary 
recommendations have been framed are based solely upon the requirements of the referenced 
documents; supplementary recommendations have been formulated to allow the builder the 
opportunity to weigh the benefit of higher performance standards against costs to achieve. Any 
expectations of performance inconsistent with, outside the purview of, or exceeding the 
requirements of the referenced documents are subjective, a function of materials, design, 
workmanship, and ownership and unless specifically stipulated or quantified herein are 
considered in excess to the scope and design standards of this report.  
 
The objectives of this study were to: 
 

1. Explore, test, and assess general soil, bedrock, and ground water conditions pertaining 
to preliminary design and construction considerations for the residential units associated 
with the planned development. 

2. Provide recommendations associated with the design and construction of the project, as 
related to the identified geotechnical conditions, the stipulated design levels, and 
performance standards established herein. 

 
The area covered by this report is shown in Figure 1 and on Plate A-1 (Site Plan & Approximate 
Test Pit Locations) in Appendix A. Our study included field exploration, laboratory testing, and 
engineering analyses to identify the physical and mechanical properties of the various on-site 
materials.  Results of our field exploration and testing programs are included in this report; and 
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in consideration of the stated design levels and performance standards form the basis for all 
conclusions and recommendations. 
 
2.0 PROJECT DESCRIPTION 
The overall site is located in area known 
as Golden Valley, Washoe County, 
Nevada. The overall property 
encompasses an area of approximately 
135 +/- acres, entirely contained in 
Section 11, Township 20N, Range 19E, 
M.D.M.  As shown in Figure 1, the 
development is divided into two phases; 
Phase 1 to the north includes 100 acres 
and Phase 2 to the south including 35 
acres.  The overall site is bound by 
Estates Road to the west, East Golden 
Valley Road to the south, several 
residential properties to the east, and 
Bureau of Land Management land to the 
north.  Many dirt trails exist across both 
phases and were used for site access. 
 
It is our understanding that the proposed 
improvements consist of constructing half 
to one-acre home sites incorporating 
typical wood-framed, raised foundation or 
slab-on-grade homes, paved roads, 
underground utilities, and drainage 
features.  Foundation loads have not been provided, but for the development of this report, are 
anticipated to be light to moderate (50 kips for column loads, 1 to 2 kips/foot for wall loads have 
been assumed).    
 
The planning and engineering is currently in the conceptual phase; however, the development 
will be phased for a balance of cut and fills with little or no required import.  Maximum cuts and 
fills are anticipated to be on the order of 10 feet. Depending on final grading, structures may be 
founded entirely in cut, entirely in fill, or in a cut/fill combination.  
 
3.0 SITE CONDITIONS 

3.1 Phase 1 
Phase 1 consists of undeveloped land located along the southern foothills of the Hungry 
Mountain Range.  Existing ground elevations across Phase 1 vary from approximately 5,105 

Figure 1 – Site Plan & Approximate Test Locations 
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feet in the southwest portion of the site to approximately 5,245 in the northeastern portion of the 
property, for a total relief of approximately 140 feet.  The site exhibits an overall slope of 
approximately 3.5 percent to the south-southwest.  A rock outcrop knob is present in the 
northwest quadrant.  Drainage is accomplished by sheet flow to the southwest and a roadside 
ditch along Estates Drive.  Vegetation consists of abundant sagebrush in excess of 3 feet in 
height and native grasses.  Utilities were not encountered on-site, however an existing utility 
easement is present to the north of the property along Tamara Drive. This easement includes 
an underground gas main and overhead transmission lines.  Several dirt trails traverse the site 
and were used by Wood Rodgers for site access.          

3.2 Phase 2 
Phase 2 is also composed of undeveloped land; however, the site offers a relatively flatter 
topography than Phase 1, is crossed by two small ephemeral creeks and presents a stockpile of 
undocumented fill soils in the south-central portion of the property.  The northern creek was dry 
during our investigation, but appears to originate near the northeast quadrant of the property 
and flows toward the culvert near the midpoint of the western property boundary at Estates 
Drive.  The other creek is a natural drainage fed from a storm drain culvert discharging onto the 
property about 420 feet east of Estates Drive.  The two creeks meet near the inlet to the culvert 
crossing Estates Drive.  The undocumented fill stockpile appears as a mound near the center of 
the property; however construction debris was encountered to a depth of six feet.  Vegetation 
consists of sagebrush and native grasses.  Underground utilities were not encountered. 
 
4.0 FIELD EXPLORATION 
The property was explored in May 2015 by excavating a series of seven test pits using a Deere 
310SJ rubber-tire backhoe.  The approximate locations of the test pits are shown on Plate A-1 – 
Site Plan and Approximate Exploration Locations.  The maximum depth of test pit advance 
extended to 10 feet below the existing ground surface.  Two percoloation tests were prepared in 
accordance with Washoe County Health Department standards within the northwest quadrant of 
Phase 1.  Due to the soil-bedrock profile encountered within TP-1 and TP-5, the initial soak 
period did not percolate more than one inch in the first 30 mintues, therefore the test was 
discontinued.    
 
Wood Rodgers’ personnel examined and classified all soils in the field in general accordance with 
ASTM D 2488 (Description and Identification of Soils).  Bulk samples for index testing were 
collected from the test pit trench walls at specific depths in various soil horizons, were placed in 
sealed plastic bags, and were returned to our Reno, Nevada laboratory for testing.  Additional soil 
classifications, as well as verification of the field classifications, were subsequently performed in 
accordance with ASTM 2487 (Unified Soil Classification System [USCS]) upon completion of 
laboratory testing as described below in the Laboratory Testing section.  Logs of the test pits are 
presented as Plate A-2a through Plate A-2f. A USCS chart has been included as Plate A-3 - Unified 
Soils Classification and Key to Soil Descriptions.  
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Figure 2 – Geologic Map of the Reno 
Area (NBMG, 1973) 

5.0 LABORATORY TESTING 
All soil testing performed in the Wood Rodgers’ laboratory is conducted in accordance with the 
standards and methods described in Volume 4.08 (Soil and Rock; Dimension Stone; Geosynthetics) 
of the ASTM Standards.  Samples of significant soil types were analyzed to determine their in-situ 
moisture contents (ASTM D 2216), grain size distributions (ASTM D 6913), plasticity indices (ASTM D 
4318), and R-value (ASTM D 2844).  Results of laboratory testing are shown on Plate A-4a thru c – 
Summaries of Test Data.  The test results were used to classify the soils according the USCS (ASTM 
D 2487) and to verify the field logs, which were then updated as appropriate.  Classification in this 
manner provides an indication of the soil’s mechanical behavior and can be correlated with published 
charts to evaluate bearing capacity, lateral earth pressures, and settlement potential. 
 

Table 1 - Summary of Test Data 

Test 
Hole 

Depth 
(Ft.) 

Moisture 
(%) 

%Gravel  
(+ #4)* 

% Sand   
(#4-

#200) 

%Fines   
(-#200) 

Liquid    
Limit 

Plasticity  
Index USCS1 

ASTM Standard D2216 D6913 D4318 D2487 
TP-1 0 - 1 6.8 2 79 18.5 NP NP SM 

2TP-1 4 - 9 5.1 3 68 28.3 24 11 SC 
2TP-3 2 - 8 2.5 42 45 12.8 24 10 SC 
2TP-6 0.5 - 2 12.0 0 62 38.3 43 32 SC 
TP-7 0 - 6 5.6 16 64 19.9 NP NP SM 

1 Since ASTM D2487 is limited by a maximum particle size of 3", the gradation test data presented is based on a 
maximum particle size of 3". 
2 Composite sample of subgrade material resulted in R-value of 44. 

 
 
6.0 GEOLOGIC AND GENERAL SOIL AND 
GROUNDWATER CONDITIONS 
Based on the Geologic Map of the Reno Area published by 
the Nevada Bureau of Mines and Geology (Figure 2), the 
site is mapped in an area of granitic alluvium (Qg) mainly 
consisting of weathered granitic sand and Granodiorite 
(Mzgd) which exhibits rock outcrops.  The Golden Valley 
Pit is about 2,000 feet to the east of the northern project 
boundary; this Pit offers a commercial source for bedding 
sand and structural fill materials.  The soil units 
encountered in our explorations are reasonably consistent 
with the mapped geologic deposits, and typically consisted 
of loose to medium dense sands locally capping a layer of 
moderately cemented clayey sands and weathered 
bedrock to the depth explored.  
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Groundwater was not encountered in any of our explorations.  Based on Nevada Division of 
Water Resources well data from 319 documented wells in the same Section, Township, and 
Range, an average groundwater depth near 90 feet was calculated.   
 
7.0 DISCUSSION AND RECOMMENDATIONS 
7.1 General Information 
The following definitions characterize terms utilized in this report: 

 Fine-grained soil possesses more than 40 percent by weight passing the number 200 sieve 
and exhibits a plasticity index lower than 15. 

 Clay soil possesses more than 40 percent passing the number 200 sieve and exhibits a 
plasticity index greater than 15. 

 Granular soil does not meeting the above criteria and has a maximum particle size less than 
6-inches. 

 
The recommendations provided herein, particularly under Site Preparation, Grading and Filling, 
Foundation Design, Site Drainage and Quality Control are intended to reduce risks of structural 
distress related to consolidation or expansion of native soils and/or structural fills.  These 
recommendations, along with proper design and construction of the planned structure(s) and 
associated improvements, work together as a system to improve overall performance.  If any 
aspect of this system is ignored or poorly implemented, the performance of the project will 
suffer. Any evaluation of the site for the presence of surface or subsurface hazardous 
substances is beyond the scope of this study.  When suspected hazardous substances are 
encountered during routine geotechnical investigations, they are noted in the exploration logs 
and reported to the client.  No such substances were identified during our exploration. 
 
The exploratory test holes were advanced at the approximate locations shown on the 
exploration map.  All excavations were backfilled upon completion of the field portion of our 
study.  The backfill was compacted to the extent possible with the equipment on hand.  
However, the backfill was not compacted to the requirements presented herein under Grading 
and Filling. If structures, concrete flatwork, pavement, utilities or other improvements are to be 
located in the vicinity of any of the exploratory excavations, the backfill should be removed and 
re-compacted in accordance with the requirements contained in the soils report.  Failure to 
properly compact backfill could result in excessive settlement of improvements located over test 
pits. 

Structural areas referred to in this report include all areas of buildings, concrete slabs, asphalt 
pavements, as well as pads for any minor structures.  All compaction requirements presented in 
this report are relative to ASTM D 15571.   
 

                                                      
1  Relative compaction refers to the ratio (percentage of the in-place density of a soil divided by the same soil’s maximum dry 
density) as determined by the ASTM D 1557 laboratory test procedure.  Optimum moisture content is the corresponding moisture 
content of the same soil at its maximum dry density.  
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7.2 Seismic Design Category 
Per the 2012 International Residential Code amendments adopted by Washoe County, the 
residential buildings located on-site shall be assigned a seismic design category D2. 
 
7.3 Site Preparation 
All vegetation should be stripped and grubbed from structural areas.  A stripping depth of 0.3 to 
0.5 feet is anticipated.  Localized deeper areas may be required in areas of large brush.  Some 
vegetation could be placed in non-structural fill areas at least 5 feet away from any structure 
footprint. Concentration of the vegetation must be avoided and the vegetation must be blended 
with a sufficient amount of soil since placing large concentrated layers of vegetation could lead 
to excessive settlement and subsequent surface depressions. 
 
Surficial clayey soils present within the upper two to three feet of Phase 2 will exhibit 
considerable shrink-swell with changes in moisture content.  Such soils are common, but 
sporadically distributed and must be identified during grading.  Failure to recognize and properly 
mitigate expansive clayey soils will result in damage to improvements.  Clayey soils should be 
separated from improvements by structural fill in order to decrease potential shrink-swell 
movements.  The minimum separation is 2.0 feet for footings and floor slabs and 1.5 feet for 
asphalt pavements and exterior concrete.  This separation may include aggregate base section, 
as applicable.  The required separation may be achieved by any combination of site filling or 
over-excavation and replacement.  Over-excavation may cease if clayey soils are penetrated 
and presence of granular soils  
 
Clayey soils to be left in place and covered with fill must be scarified and moisture-conditioned 
to 2 to 4 percent over optimum for a minimum depth of 12-inches.  This requirement is in lieu of 
additional over-excavation and is critical to structure performance.  This moisture level will 
significantly decrease the magnitude of shrink-swell movements in the upper foot of clayey soils.  
The high moisture content must be maintained by periodic surface wetting, or other methods, 
until the surface is covered by at least one lift of fill.    
 
All areas to receive structural fill or structural loading should be densified for a minimum depth 
of 8-inches to at least 90 percent relative compaction in accordance with ASTM D 1557.  Prior 
to densification, soils should be moisture conditioned to plus or minus 3 percent of optimum. 
Higher moisture contents will be acceptable if the soil horizon is stable and density can be 
achieved in subsequent structural fill lifts.  Scarification and moisture conditioning may be 
required to achieve the required soil moisture content recommendations.  
 
7.4 Grading and Filling 
Structural fill is defined as any material placed below structural elements, including; foundations, 
concrete slabs-on-grade, pavements, or any structure that derives support from the underlying 
soil.  Granular and fine-grained soil generated on-site and free of vegetation, organic matter, and 
other deleterious material can be used as structural fill.   If imported structural fill is required, it 
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should be reasonably free of vegetation, organic matter, and other deleterious material and meet 
the requirements of Table 2. 
 

Table 2 - Guideline Specification for Imported Structural Fill 
Sieve Size (ASTM D6913) Percent by Weight Passing 

6 Inch 100 
4 Inch 90 - 100 
¾ Inch 70 - 100 
No. 40 15 - 70 

No. 200 5 - 30 
Maximum Liquid Limit (ASTM D4318) 40 
Maximum Plasticity Index 10 

 
 
Adjustments to the recommended limits presented in Table 2 can be provided to allow the use 
of other granular, non-expansive material, including rock fills.  Any such adjustments must be 
made and approved by the geotechnical engineer, in writing, prior to importing fill to the site. 
Rock fills must consist of a 12-inch-minus, well-graded soil, placed and compacted in maximum 
15-inch thick lifts. A soil fill or 3-inch minus rock fill is normally used for the final 12 inches of pad 
fills to facilitate fine grading, foundation excavations, and utility trenching. 
 
Structural fill should be placed in maximum 12-inch thick (loose) level lifts or layers, moisture 
conditioned to within 3 percent of optimum, and densified to at least 90 percent relative 
compaction. Higher moisture contents are acceptable if the soil lifts are stable and required 
relative compaction can be attained in the soil lift and subsequent soil lifts.  Where structural fills 
exceed 5 feet in thickness the minimum compaction requirement shall be increased to 95 
percent. 
 
The maximum fill differential beneath a building pad shall be limited to 5 feet; over-excavation and 
replacement of in-situ soils or extending foundations may be necessary to meet this requirement.  
Field density testing shall be performed at a rate of 1 test per 1,000 cubic yards of material placed, 
or 1 test per lift of fill, as a quality control measure during placement and compaction of fill soils. 
 
7.5 Trenching and Excavation 
All trenching should be performed and stabilized in accordance with local, state, and OSHA 
standards.  Bank stability is the responsibility of the contractor, who is present at the site, able to 
observe changes in ground conditions, and has control over personnel and equipment.  Based on 
the results of our exploration, it is our opinion that the bulk of the site soils appear to be 
predominately Type C, although variations exist. Deeper excavations in Phase 1 may encounter 
stable rock. 
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7.6 Foundations  
Standard spread foundations are recommended for use on this project.  Provided the foundation 
support soils have been prepared in accordance with the recommendations of this report, the 
bearing pressures presented in Table 3 can be utilized for design. 
 

Table 3 - Allowable Foundation Bearing Pressures 

Loading Condition Maximum Net Allowable Bearing 
Pressure (PSF)1 

Dead Load Plus Full Time Live Load 2,000 

Dead Load Plus Live Loads, Plus 
Transient Wind or Seismic Loads 2,750 

1 Net allowable bearing pressure is that pressure at the base of the footing in excess of the adjacent 
overburden pressure. 

 
For frost protection, footings should all be set at least twenty-four (24”) inches below adjacent 
outside or unheated interior finish grades, as required by code. Footings not located within frost 
prone areas should be placed at least 12 inches below surrounding ground or slab level for 
confinement.  Regardless of loading, individual pad foundations and continuous spread 
foundations should be at least 18 and 12 inches wide, respectively, or as required by code. 

 
Before placing reinforcement steel for foundations, the foundation subgrade should be 
inspected.  If loose, soft, wet, or disturbed soils are encountered at the foundation subgrade, 
these soils should be removed to expose suitable foundation soils, and the resulting over-
excavation backfilled with compacted structural fill.  The base of all excavations should be dry 
and free of loose materials at the time of concrete placement.  
 
Total settlement for structures designed in accordance with the assumptions and 
recommendations presented in this report is anticipated to be on the order of ¾ inch, or less.  
Differential settlement between foundations with similar loads and sizes is anticipated to be ½ of 
the total settlement.  If larger footings or heavier column loads are planned, bearing capacity 
recommendations and anticipated settlements should be updated accordingly. 
 
7.7 Lateral Loads and Retaining Structures 
Lateral loads, such as wind or seismic, may be resisted by passive soil pressure and friction on 
the bottom of the footing. The recommended coefficient of base friction is 0.42 and has been 
reduced by a factor of 1.5 on the ultimate soil strength. Lateral earth pressures imposed on 
retaining walls are dependent on the relative rigidity and movement of the structure, soil type, 
and moisture conditions behind the wall. Recommended lateral earth pressures are presented 
in Table 4 – Lateral Earth Pressures. 
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Table 4 - Lateral Earth Pressures 

Condition 
Active (psf/f) Passive (psf/f) 

At Rest 
Static Pseudo-    

Static Static Pseudo-    
Static 

Level 40 60 350 275 60 
 
The values presented in Table 4 assume wall backfill will be structural fill. Excessive pressures 
can be developed due to heavy compaction equipment during backfill placement. Therefore, all 
backfill behind any retaining structures should be screened to 6” minus and shall be compacted 
to not less than 90 percent if only supporting slabs-on-grade. Due care must be exercised 
during compaction to avoid build-up of excessive pressures. The values presented in Table 4 do 
not take into account hydrostatic pressures or seismic forces. French drains, a drainage backfill 
geotextile such as Mirafi 140 N, or a pre-manufactured drain system such as Tensar® DC1200 
may be used if hydrostatic pressure buildup is possible. 
 
7.8 Slope Stability and Erosion Control 
Stability of cut and filled surfaces involves two separate aspects.  The first concerns true slope 
stability related to mass wasting, landslides or the enmasse downward movement of soil or 
rock.  Cut and fill slopes, with gradients of 2H:1V (horizontal to vertical) or flatter, are suitable for 
the project soils. 
 
The second aspect of stability involves erosion potential and is dependent on numerous factors 
involving grain size distribution, cohesion, moisture content, slope angle and the velocity of the 
water or wind on the ground surface. Erosion protection should be in accordance with Washoe 
County Public Works Design Standards.  
 
Temporary (during construction) and permanent (after construction) erosion control will be 
required for all disturbed areas.  The contractor shall prevent dust from being generated 
during construction in compliance with all applicable city, county, state and federal 
regulations, and shall submit an acceptable dust control plan to Washoe County prior to 
starting site preparation or earthwork. The project specifications should include an 
indemnification by the contractor of the owner and engineer for any dust generation during the 
construction period.  The owner will be responsible for mitigation of dust after his acceptance 
of the project. 
 
7.9 Site Drainage 
Adequate surface drainage must be constructed and maintained away from the structures. 
The permanent finish slopes away from the structure should be sufficient to allow water to 
drain away quickly from and prevent any ponding of water adjacent to the structure.  All runoff 
should be collected within permanent drainage paths that can convey water off the property.  
A system of roof gutters and downspouts is recommended to collect roof drainage and direct it 
away from the foundations.   
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Foundation and stem wall backfill should be densified to at least 90 percent relative 
compaction. Compacting the backfill material decreases permeability and reduces the amount 
of irrigation and storm water available to enter under floor areas.   
 
7.10 Concrete Slabs 
A 6-inch minimum thickness of compacted (95% minimum per ASTM D1557) Type 2, Class B 
aggregate base course should underlie concrete slabs-on-grade. All dedicated and public 
easement improvements shall be constructed in accordance with the Standard Specifications 
for Public Works Construction. The decision to incorporate a moisture vapor retarder or barrier 
is a function of the overlying floor treatments and/or equipment and should be based on a 
case by case basis. However, in no instance should concrete be placed directly on the barrier 
without additional consideration to curing practices. 
 
Western Nevada is a region with absorptive aggregates and exceptionally low relative humidity. 
As a consequence, concrete flatwork will shrink and curl in a manner which is not typical of 
other US regions. Proper sub-grade preparation and placement of reinforcement are 
imperative. Typical joint spacing, regionally, is on 10 to 12 foot centers. Cracking that occurs 
within the slab on grade will often reflect through overlying improvements even if adequate 
substrate preparation has occurred.  
 
All concrete placement and curing shall be performed in accordance with procedures outlined 
by the American Concrete Institute.  Special considerations should be given to concrete 
placed and cured during hot or cold weather conditions.  Proper control joints and reinforcing 
should be provided to minimize any damage resulting from shrinkage.  
 
7.11 Concrete Sulfate Exposure Level 
The native soils presented sodium sulfate levels in the negligible category. Therefore, it is our 
opinion sulfate exposure is not applicable, Class S0 (ACI 318, Table 4.2.1), should govern 
when considering concrete requirements. Soil corrosivity laboratory test results are presented 
on Plate A-5 in Appendix A.   
 
7.12 Asphaltic Concrete 
The minimum structural pavement section for local streets within Washoe County consists of  
3 inches of Type II asphaltic concrete with a sand seal (or Type 3 asphaltic concrete with a 
fog seal) overlying 6 inches of Type II, Class B aggregate base. Based on the granular nature 
of subgrade soils and our composite R-Value tests, the minimum structural section can be 
used for the streets within the development providing roadbed has been prepared as 
discussed in the Site Preparation portion of this report. Roadway improvements specific to 
major roads should be addressed separately and based on projected traffic data.  
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All roadway construction shall be in accordance with the approved plans and the Standard 
Specifications for Public Works Construction. We recommend Type 3 plantmix bituminous 
pavement be used in the surface lift of all pavement sections.  The Contractor should submit a 
pavement mix design to the Owner, for approval, at least 5 working days prior to paving.  When 
pavement is placed directly adjacent to concrete flatwork, the finish compacted grade of the 
pavement be at least ½ of an inch higher than the edge of adjacent concrete surface to allow 
adequate compaction of the pavement without damaging the concrete.  
 
7.13 Asphalt Design Life 
Maintenance is mandatory to long-term pavement performance.  Maintenance refers to any 
activity performed on the pavement that is intended to preserve its original service life or load-
carrying capacity.  Examples of maintenance activities include patching, crack or joint sealing, 
and seal coats.   If these maintenance activities are ignored or deferred, premature failure of the 
pavement will occur. 
 
The cost associated with proper maintenance is generally much less than the cost for 
reconstruction due to the premature failure of the pavement. Therefore, since pavement quality 
is an integral consideration in the formulation of our design recommendations, we strongly 
recommend the owner/project manager implement a pavement management program. 
 
Premature failure of asphaltic concrete frequently occurs adjacent to poorly graded ponding 
areas and/or landscape areas.  Failures may occur due to excessive precipitation, irrigation and 
landscaping water infiltrating into the subgrade soils causing subgrade failure. As such, in areas 
where saturation of the subgrade soils beneath asphaltic pavement may occur, we strongly 
recommend the owner/project manager install a subdrain system to eliminate the potential for 
saturation of subgrade soils.  The subdrain system should discharge into a permanent drainage 
area that will not impede drainage flow to cause the system to back-up and/or clog.  Appropriate 
maintenance procedures should be implemented to ensure the subdrain system does not plug 
and allow for proper drainage of surface and subsurface water beneath paved areas. Subdrain 
location and configuration should be evaluated once final grading and landscaping plans have 
been prepared. If the ultimate traffic exceeds the anticipated levels, it may be necessary to 
reevaluate and overlay the pavement at some time in the future.  
 
8.0 CONSTRUCTION OBSERVATION AND TESTING SERVICES 
The recommendations presented in this report are based on the assumption that the contractors 
perform their work as required by the project documents and that owner/project manager 
provides sufficient field-testing and construction review during all phases of construction.  Prior 
to construction, the owner/project manager should schedule a pre-job conference including, but 
not limited to, the owner, architect, civil engineer, the general contractor, earthwork and 
materials subcontractors, building official, and geotechnical engineer. It is the owner's/project 
manager responsibility to set-up this meeting and contact all responsible parties.  The 
conference will allow parties to review the project plans, specifications, and recommendations 
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presented in this report, and discuss applicable material quality and mix design requirements.  
All quality control reports should be submitted to the owner/project manager for review and 
distributed to the appropriate parties. 
 
During construction, Wood Rodgers Incorporated should have the opportunity to provide 
sufficient on-site observation of site preparation and grading, over-excavation, fill placement, 
foundation installation, and paving.  Compaction testing and continuous observation of fill 
placement should be performed while placing fill and backfill.  These observations would allow 
us to document that the geotechnical conditions are as anticipated and that the contractor's 
work meets with the criteria in the approved plans and specifications. Verification of horizontal 
and vertical control must be provided by whoever was responsible for establishing those 
boundaries and constructing associated improvements. 
 
9.0 STANDARD LIMITATION CLAUSE 
This report has been prepared in accordance with generally accepted local geotechnical 
practices.  The analyses and recommendations submitted are based upon field exploration 
performed and the conditions encountered as discussed in our report.  This report does not 
reflect soils variations that may become evident during the construction period, at which time re-
evaluation of the recommendations may be necessary.  We recommend our firm be retained to 
perform construction observation in all phases of the project related to geotechnical factors to 
document compliance with our recommendations.  The owner/project manager is responsible 
for distribution of this geotechnical report to all designers and contractors whose work is related 
to geotechnical factors. 
 
It is the contractor’s responsibility for the grading and construction of the designed 
improvements. This responsibility includes the means, methods, techniques, sequence, and 
procedures of construction and safety of construction at the site. All construction shall conform 
to the requirements of the most recently adopted version of the Standard Specifications for 
Public Works Construction and the requirements of Washoe County. Failure to inspect the work 
shall not relieve the contractor from his obligation to perform sound and reliable work as 
described herein and as described in the Standard Specifications for Public Works Construction. 
 
All plans and specifications should be reviewed by the design engineer responsible for this 
geotechnical report, to determine if they have been prepared in accordance with the 
recommendations contained in this report, prior to submitting to the building department for 
review.  It is the owner's/project manager responsibility to provide the plans and specifications 
to the engineer.  
 
This report has been prepared to provide information allowing the architect and engineer to 
design the project.  The owner/project manager is responsible for distribution of this report to all 
designers and contractors whose work is affected by geotechnical aspects.  In the event of 
changes in the design, location, or ownership of the project after presentation of this report, our 
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recommendations should be reviewed and possibly modified by the geotechnical engineer.  If 
the geotechnical engineer is not accorded the privilege of making this recommended review, we 
can assume no responsibility for misinterpretation or misapplication of our recommendations or 
their validity in the event changes have been made in the original design concept without our 
prior review.  The engineer makes no other warranties, either expressed or implied, as to the 
professional advice provided under the terms of this agreement and included in this report.  
 
This report was prepared by Wood Rodgers, Inc. for the benefit of Moonlight Hills Estates, LLC.  
The material in it reflects Wood Rodgers’ best judgment in light of the information available to it 
at the time of preparation.  Any use which a third party makes of this report, or any reliance on 
or decisions to be made based on it, are the responsibility of such third parties.  Wood Rodgers’ 
accepts no responsibility for damages, if any, suffered by any third party as a result of decisions 
made or actions based on this report. 
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REFERENCE: CITY OF RENO GIS MAPSERVER, ACCESSED JUNE 2015.

PLATE      
A-15440 Reno Corporate Drive, Reno, NV 89511 Date: 06/05/15

Phone 775.823.4068 Fax 775.823.4066

SITE PLAN AND 
APPROXIMATE 

TEST 
LOCATIONS

Geotechnical Investigation

MOONLIGHT HILLS ESTATES                                         
WASHOE COUNTY, NEVADA

Project No.: 3228.004

LEGEND 

APPROXIMATE PROJECT BOUNDARY 



GB
1A

GB
1B

NP

24

NP

13

SILTY SAND, (SM) loose, moist, dark brown

POORLY GRADED SAND TO SILTY SAND, (SP-SM) loose to
medium dense, moist, yellow brown

BEDROCK,  very think-bedded, occasionally fractured, moderately 
hard, moderate strength, slightly weathered; Excavates as a 
moderately cemented Clayey Sand (SC), moist, light brown

(Percolation test abandoned after <1 inch in 30 minutes during initial
soak)

Practical Refusal at 9.0 feet. 
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28.3
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11

6.8

5.1

GROUND ELEVATION

LOGGED BY Blake Carter

EXCAVATION METHOD Deere 310SJ

EXCAVATION CONTRACTOR Versa Grade Construction GROUND WATER LEVELS:

CHECKED BY Blake Carter

DATE STARTED 5/19/15 COMPLETED 5/19/15 TEST PIT SIZE 36 inches

NOTES: Percolation attempt at 4' BGS.

AT TIME OF EXCAVATION --- No Free Water Encountered

AT END OF EXCAVATION --- No Free Water Encountered

AFTER EXCAVATION --- No Free Water Encountered
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TEST PIT NUMBER TP-1

CLIENT Moonlight Hills Estates

PROJECT NUMBER 3228.004

PROJECT NAME Golden Valley Estates

PROJECT LOCATION Golden Valley Nevada
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GB
2A

SILTY SAND, (SM) loose, moist, dark brown

SILTY SAND, (SM) dense, moist, yellow brown, moderately cemented

Bottom of Test Pit at 9.0 Feet.

GROUND ELEVATION

LOGGED BY Blake Carter

EXCAVATION METHOD Deere 310SJ

EXCAVATION CONTRACTOR Versa Grade Construction GROUND WATER LEVELS:

CHECKED BY Blake Carter

DATE STARTED 5/19/15 COMPLETED 5/19/15 TEST PIT SIZE 24 inches

NOTES:

AT TIME OF EXCAVATION --- No Free Water Encountered

AT END OF EXCAVATION --- No Free Water Encountered

AFTER EXCAVATION --- No Free Water Encountered
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TEST PIT NUMBER TP-2

CLIENT Moonlight Hills Estates

PROJECT NUMBER 3228.004

PROJECT NAME Golden Valley Estates

PROJECT LOCATION Golden Valley Nevada
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GB
3A

GB
3B 24 14

SILTY SAND, (SM) loose, moist, dark brown

CLAYEY SAND, (SC) medium dense, moist, brown

BEDROCK, thick-bedded, closely fractured, moderately hard, 
moderate strength, moderate to slightly weathered; excavates as a 
Clayey Sand (SC) with gravel, dense to very dense, dry, light brown 
with oranges and grays.

Practical Refusal at 8.0 feet. 

12.810102.5

GROUND ELEVATION

LOGGED BY Blake Carter

EXCAVATION METHOD Deere 310SJ

EXCAVATION CONTRACTOR Versa Grade Construction GROUND WATER LEVELS:

CHECKED BY Blake Carter

DATE STARTED 5/19/15 COMPLETED 5/19/15 TEST PIT SIZE 24 inches

NOTES:

AT TIME OF EXCAVATION --- No Free Water Encountered

AT END OF EXCAVATION --- No Free Water Encountered

AFTER EXCAVATION --- No Free Water Encountered
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TEST PIT NUMBER TP-3

CLIENT Moonlight Hills Estates

PROJECT NUMBER 3228.004

PROJECT NAME Golden Valley Estates

PROJECT LOCATION Golden Valley Nevada
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GB
4A

SILTY SAND, (SM) loose, moist, dark brown

CLAYEY SAND, (SC) dense, moist, yellow brown, moderately
cemented

Bottom of Test Pit at 10.0 Feet.

GROUND ELEVATION

LOGGED BY Blake Carter

EXCAVATION METHOD Deere 310SJ

EXCAVATION CONTRACTOR Versa Grade Construction GROUND WATER LEVELS:

CHECKED BY Blake Carter

DATE STARTED 5/19/15 COMPLETED 5/19/15 TEST PIT SIZE 24 inches

NOTES:

AT TIME OF EXCAVATION --- No Free Water Encountered

AT END OF EXCAVATION --- No Free Water Encountered

AFTER EXCAVATION --- No Free Water Encountered
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TEST PIT NUMBER TP-4

CLIENT Moonlight Hills Estates

PROJECT NUMBER 3228.004

PROJECT NAME Golden Valley Estates

PROJECT LOCATION Golden Valley Nevada
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GB
5A

SILTY SAND, (SM) loose, moist, yellow brown

Medium dense

BEDROCK,  thick-bedded, closely fractured, moderately hard, 
moderate strength, moderate to slightly weathered; excavates as a 
Clayey Sand (SC) with gravel, dense to very dense, dry, light brown 
with oranges and grays.

Practical Refusal at 10.0 feet. 

GROUND ELEVATION

LOGGED BY Blake Carter

EXCAVATION METHOD Deere 310SJ

EXCAVATION CONTRACTOR Versa Grade Construction GROUND WATER LEVELS:

CHECKED BY Blake Carter

DATE STARTED 5/19/15 COMPLETED 5/19/15 TEST PIT SIZE 24 inches

NOTES:

AT TIME OF EXCAVATION --- No Free Water Encountered

AT END OF EXCAVATION --- No Free Water Encountered

AFTER EXCAVATION --- No Free Water Encountered
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TEST PIT NUMBER TP-5

CLIENT Moonlight Hills Estates

PROJECT NUMBER 3228.004

PROJECT NAME Golden Valley Estates

PROJECT LOCATION Golden Valley Nevada
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GB
6A

GB
6B

43 11

SILTY SAND, (SM) loose, moist, dark brown

CLAYEY SAND, (SC) medium dense, moist, brown

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

Bottom of Test Pit at 10.0 Feet.

38.3323212.0

GROUND ELEVATION

LOGGED BY Blake Carter

EXCAVATION METHOD Deere 310SJ

EXCAVATION CONTRACTOR Versa Grade Construction GROUND WATER LEVELS:

CHECKED BY Blake Carter

DATE STARTED 5/19/15 COMPLETED 5/19/15 TEST PIT SIZE 24 inches

NOTES:

AT TIME OF EXCAVATION --- No Free Water Encountered

AT END OF EXCAVATION --- No Free Water Encountered

AFTER EXCAVATION --- No Free Water Encountered
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TEST PIT NUMBER TP-6

CLIENT Moonlight Hills Estates

PROJECT NUMBER 3228.004

PROJECT NAME Golden Valley Estates

PROJECT LOCATION Golden Valley Nevada
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GB
7A

GB
7B

NP NP

FILL - SILTY SAND WITH GRAVEL, (SM) medium dense, moist,
brown, with asphalt particles up to 8-inch diameter and light debris.
(Fill Mound with gravel, concrete and asphalt particles at surface)

CLAYEY SAND, (SC) medium dense, moist, dark yellow brown

Bottom of Test Pit at 10.0 Feet.

19.9NPNP5.6

GROUND ELEVATION

LOGGED BY Blake Carter

EXCAVATION METHOD Deere 310SJ

EXCAVATION CONTRACTOR Versa Grade Construction GROUND WATER LEVELS:

CHECKED BY Blake Carter

DATE STARTED 5/19/15 COMPLETED 5/19/15 TEST PIT SIZE 24 inches

NOTES:

AT TIME OF EXCAVATION --- No Free Water Encountered

AT END OF EXCAVATION --- No Free Water Encountered

AFTER EXCAVATION --- No Free Water Encountered
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TEST PIT NUMBER TP-7

CLIENT Moonlight Hills Estates

PROJECT NUMBER 3228.004

PROJECT NAME Golden Valley Estates

PROJECT LOCATION Golden Valley Nevada
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Pt

CH

OH

MEDIUM DENSE

PEAT AND OTHER HIGHLY ORGANIC SOILS

0 - 4
LOOSE

ORGANIC SILTS OR CLAYS MEDIUM TO HIGH
PLASTICITY

MAJOR DIVISION TYPICAL NAMES
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ED
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LF
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 F
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TH
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N

 N
O

. 2
00

 S
IE

V
E

WELL GRADED SANDS WITH OR WITHOUT GRAVEL,
LITTLE OR NO FINES
POORLY GRADED SAND WITH OR WITHOUT GRAVEL,
LITTLE OR NO FINES
SILTY SANDS WITH OR WITHOUT GRAVEL

CLAYEY SANDS WITH OR WITHOUT GRAVELOVER 12% FINES

SW

SP

GW

GM

SM

SC

GRAVELS WITH
OVER 12% FINES

CLEAN SANDS WITH
LITTLE OR NO
FINES

SANDS WITH

GP

WELL GRADED GRAVELS WITH OR WITHOUT SAND,
LITTLE OR NO FINES
POORLY GRADED GRAVELS WITH OR WITHOUT
SAND, LITTLE OR NO FINES
SILTY GRAVELS, SILTY GRAVELS WITH SAND

CLAYEY GRAVELS, CLAYEY GRAVELS WITH SANDGC

ML INORGANIC SILTS AND VERY FINE SANDS, ROCK
FLOUR, SILTS WITH SANDS AND GRAVELS
INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY
CLAYS WITH SANDS AND GRAVELS, LEAN CLAYS
ORGANIC SILTS OR CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS
FINE SANDY OR SILTY SOLID, ELASTIC SILTS
INORGANIC CLAYS OR HIGH PLASTICITY, FAT CLAYS

CL

OL

MH

HIGHLY ORGANIC SOILS

CONSISTENCY RELATIVE DENSITY

P
LA

S
TI

C
IT

Y
 IN

D
E

X
 (P

I)

0 - 2
SOFT

MEDIUM STIFF

VERY SOFT VERY LOOSE
5 - 103 - 4

VERY DENSE

11 - 30

50 +16 - 30VERY STIFF

5 - 8 
STIFF 9 - 15 DENSE 31 - 50

3 IN. TO 3/4 IN.

* The Standard Penetration Resistance (N) In blows per foot is obtained
by the ASTM D1585 procedure using 2” O.D., 1 3/8” I.D. samplers.

HARD 30 +

GRAVEL 3 IN. TO NO. 4 SIEVE
          COARSE GRAVEL

DEFINITIONS OF SOIL FRACTIONS
SOIL COMPONENT PARTICLE SIZE RANGE

SANDS &
GRAVELS

SPT BLOW*
COUNTS (N)

SILTS &
CLAYS

SPT BLOW*
COUNTS (N)

COBBLES ABOVE 3 INCHES

          COARSE SAND
          MEDIUM  SAND

          FINE GRAVEL 3/4 IN. TO NO. 4 SIEVE
SAND NO. 4 TO NO. 200

NO. 4 TO NO. 10
NO. 10 TO NO. 40

GRAVEL        
MORE THAN HALF

COARSE FRACTION
IS LARGER THAN

NO. 4 SIEVE

SAND          
MORE THAN HALF 

COARSE FRACTION 
IS SMALLER THAN 

NO. 4 SIEVE

TRACE
FEW

Particles are present but est. < 5%
5% - 10%

SILT AND CLAY

LIQUID LIMIT 50% OR LESS

SILT AND CLAY

LIQUID LIMIT GREATER THAN 50%

CLEAN SANDS
WITH LITTLE
OR NO FINES
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LIQUID LIMIT (LL)

LITTLE
SOME
MOSTLY

DESCRIPTION OF ESTIMATED PERCENTAGES OF 
GRAVEL, SAND, AND FINES

15% - 20%
30% - 45%
50% - 100%

NOTE: Percentages are presented within soil description for soil
horizon with laboratory tested soil samples.

          FINE SAND NO. 40 TO NO. 200
MINUS  NO. 200 SIEVEFINES (SILT OR CLAY)

06/05/15Date: 
Phone 775.823.4068 Fax 775.823.4066

UNIFIED SOIL 
CLASSIFICATION                  

AND
KEY TO SOIL DESCRIPTIONS

Geotechnical Investigation

MOONLIGHT HILLS ESTATES                                         
WASHOE COUNTY, NEVADA

Project No.: 3228.004 PLATE 
A-3a5440 Reno Corporate Drive, Reno, NV 89511
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U = unconsolidated M = moderately consolidated
P = poorly consolidated W = well consolidated

Splitting Property Thickness Stratification Intensity Size of Pieces in Feet
Massive Greater than 4.0  ft. Very thick-bedded Very little fractured Greater than 4.0
Blocky 2.0 to 4.0 ft. Thick-bedded Occasionally fractured 1.0 to 4.0
Slabby 0.2 to 2.0 ft. Thin-bedded Moderately fractured 0.5 to 1.0
Flaggy 0.05 to 0.2 ft. Very thin bedded Closely fractured 0.1 to 0.5
Shaly or platy 0.01 to 0.05 ft. Laminated Intensely fractured 0.005 to 0.1
Papery Less than 0.01 ft. Thinly laminated Crushed Less than 0.005

1. Soft - Reserved for plastic material alone
2. Moderately soft - can be gouged deeply or carved easily with a knife blade
3. Moderately hard - can be readily scratched by a knife blade; scratch leaves a heavy trace of dust and is readily

visible after the powder has been blown away
4. Hard - can be scratched with difficulty; scratch produces little powder and is often faintly visible
5. Very Hard - cannont be scratched with a knife blade; leaves a metallic streak

1. Plastic - very low strength
2. Friable - crumbles easily by rubbing with fingers
3. Weak - An unfractured specimen of such material will crumble under light hammer blows
4. Moderately Strong - Specimen will withstand a few heavy hammer blows before breaking
5. Strong - Specimen will withstand a few heavy hammer blows, and will yeild with difficulty only dust and small

flying fragments
6. Very Strong - Specimen will resist heavy ringing hammer blows and will yeild with difficulty only dust and

small flying fragments

D.  Deep - Moderate to complete mineral decomposition; extensive disintegration; deep and thorough discoloration,
      many fractures, all extensively coated or filled with oxides, carbonates and/or clay silt 
M.  Moderate - Slight change or partial decomposition of minerals; little disintegration; cementation little to unaffected;
      Moderate to occasionally intense discoloration; Moderately coated features  
S.  Slightly - No megascopic decomposition of minerals; little or no effect on normal cementation; Slight and inter-
      mittent, or localized discoloration; Few stains on fracture surfaces 
F.  Fresh - Unaffected by weathering agents;  No disintegration or discoloration;  Fractures usually less numerous
      than joints

CRITERIA FOR ROCK 
DESCRIPTIONS

5440 Reno Corporate Drive, Reno, NV 89511
Phone 775.823.4068 Fax 775.823.4066

BEDDING OF SEDIMENTARY ROCKS FRACTURING

STRENGTH

HARDNESS

CONSOLIDATION OF SEDIMENTARY ROCKS
Usually determined from unweathered samples. Largley  dependent on cementation.
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Geotechnical Investigation
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Project No.: PLATE      
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WEATHERING
The physical and chemical disintegration and decomposition of rocks and minerals by natural processes such as oxidation, 

reduction, hydration, solution, carbonation, freezing, and thawing
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Expansion Pressure (psf) 110 92 70
R-Value300psi Exudation 40 42 43

Foot Pressure (psi) 250 250 190
Exudation Pressure (psi) 731 377 226

Project No.:

Subgrade
Unit Weight (pcf) 120.2 117.6 113.0
Moisture (%) 13.9 15.4 16.6

PLATE     
A-4c5440 Reno Corporate Drive, Reno, NV 89511 Date: 

Phone 775.823.4068 Fax 775.823.4066

SUMMARY OF 
R-VALUE 

TEST DATA 3228.004
05/19/15
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