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Appendix C:  Interim   
Mixed-Use Evaluation 
Criteria   
PURPOSE: 
The implementation of numerous policies contained within the Master Plan hinges on the creation of 
three mixed-use zoning districts to align with the Mixed-Use Commercial (MUC), Mixed-Use 
Employment (MUE), and Mixed-Use Residential (MUR) land use categories.    Recognizing that mixed-
use development proposals have already been and will continue to be submitted within these areas 
prior to the completion and adoption of the future mixed-use zoning districts, a set of Interim Mixed-
Use Evaluation Criteria have been developed to:   

 Facilitate higher intensity, mixed-use development in locations designated on the Land Use 
Plan for mixed-use development, but where mixed-use zoning is not currently in place; 

 Encourage the incremental transition of existing uses in locations designated on the Land Use 
Plan for mixed-use development, recognizing that in some locations, mixed-use development 
may be perceived as incompatible with existing adjacent uses in the short term; 

 Establish a consistent method for reviewing mixed-use development projects until mixed-use 
zone districts can be established; and 

 Ensure that mixed-use development is consistent with the General Mixed-Use policies 
contained in the Master Plan, as well as with specific MUC, MUE, and MUR policies, as 
applicable. 

The Interim Mixed-Use Evaluation Criteria will continue to be used as a tool to review mixed-use 
development proposals until mixed-use zone districts can be established.   

MIXED-USE EVALUATION CRITERIA: 

APPLICABILITY 
The following Interim Mixed-Use Evaluation Criteria shall apply to all development proposed within 
the Mixed-Use Residential (MUR), Mixed-Use Commercial (MUC), and Mixed-Use Employment 
(MUE) land use categories.  The application of these Criteria shall be triggered in one of the following 
ways: 

 Existing Zoning/Special Use Permit—Development is proposed within a mixed-use land use 
category where the underlying zoning may permit the types and mix of uses proposed using 
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the Special Use Permit process as outlined in Section 18.02.80 of the City’s Municipal Code.    
The Interim Mixed-Use Evaluation Criteria are applied in addition to the standard list of 
Findings outlined in the Code.     

 

Example:  If a mixed-use project (commercial/residential) were proposed within the Mixed-
Use Commercial land use category on a property that is currently zoned for General 
Commercial, the residential portion of the project would be considered using the Special Use 
Permit process under the existing Code.  Once the Master Plan is adopted, the project would 
also be subject to the Interim Mixed-Use Evaluation Criteria as part of the Special Use Permit 
Process.  

 
 Re-Zoning/Special Use Permit—Development is proposed within a mixed-use land use 

category where the underlying zoning does not permit the types and mix of uses proposed.  
In this instance, the subject property would need to be re-zoned to the most appropriate 
zoning district and then followed for the project and combined with a Special Use Permit or 
Planned Unit Development request to allow the mix of uses desired and to trigger the 
application of the Interim Mixed-Use Evaluation Criteria.  

  

Example:  If a mixed-use project (commercial/residential) were proposed within the Mixed-
Use Commercial land use category on a property that is currently zoned for Light Industrial, 
the residential portion of the project would not be eligible for consideration using the Special 
Use Permit process under the existing Code.   Therefore, the subject property would need to 
be rezoned to General Commercial prior to beginning the Special Use Permit Process that 
would allow the residential portion of the project to be considered under the Interim Mixed-
Use Evaluation Criteria. 
 

 
 Planned Unit Development (PUD)—Development is proposed within a mixed-use land use 

category where the underlying zoning does not permit the types and mix of uses proposed.  
As an alternative to the Re-Zoning/Special Use Permit process outlined above, a Planned Unit 
Development request could be submitted for the subject property, within which it could be 
re-zoned to the most appropriate zoning district(s) for the project.  As part of the PUD 
process, the Interim Mixed-Use Evaluation Criteria would be applicable all other conditions of 
approval outlined in the City’s Municipal Code.  

GENERAL INTENT 
The Mixed-Use Evaluation Criteria provide an overview of key mixed-use development features that 
should be addressed by proposed mixed-use developments occurring to ensure they are consistent 
with Master Plan policies.  They are intended to be used in conjunction with the land use specific 
review criteria that follow this section based on the applicable mixed-use land use designation.  
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MIX OF USES 

Background and Intent: 
Mixed-use developments should incorporate a variety of uses in a compact, pedestrian-friendly 
environment.   Uses are encouraged to be mixed vertically (“stacked”), but may also be integrated 
horizontally.  Recommended types and proportions of uses vary by mixed-use land use category 
and will also vary according to a project’s location, size, and the surrounding development context.  
For example, a MUC development located on an individual parcel away from a primary street 
frontage may reasonably contain a higher percentage of residential development than one that is 
located with direct access and visibility from the primary street frontage.  On some smaller parcels, 
integrating multiple uses may not be feasible at all, therefore, the consolidation of properties to 
create larger, mixed-use activity centers is encouraged.  These factors should be considered and 
weighed in conjunction with the evaluation criteria listed below.   

Evaluation Criteria: 

CRITERIA CRITERIA SATISFIED? COMMENTS 

1.  Are the types of uses and 
percentages of different uses consistent 
with the relevant Master Plan policies 
listed below? (MUC 1.6, MUR 1.5, 
MUE 1.5)  

 

Yes       No  

 

 

2.  Are activity generating uses (e.g., 
retail/commercial) concentrated along 
primary street frontages and in other 
locations where they may be easily 
accessed and may be readily served by 
transit in the future? 

 

Yes           No   

N/A   

 

 

3.  Are large activity generating uses 
(e.g., retail/commercial) located so as to 
minimize impacts of loading areas and 
other facilities on existing 
neighborhoods? 

 

Yes            No   

N/A   

 

 

4.  Are residential uses well-integrated 
with non-residential uses (either 
horizontally or vertically) and the 
surrounding development context? 

 

Yes            No   

 

 

The percentage of different
uses is consistent with MUR1.5.

The percentages
are as follows:

SF6 +/- 53%
MFA +/- 15%
GC +/- 11%

Access is proided to commercial 
uses from Drako Way 
& Morgan Mill Rd, approximately 
.2 miles south of Highway 50.

The area can be readily served by
transit of needed.

Any development will meet
the mixed-use criteria. There are no
 commercial development plans 
associated with this application.

The proposed ZMA provides for 
well-integrated uses with Genreal Commercial 
adjacent to existing industrial, MFA adjacent 
to GC, and SF6 adjacent to MFA and 
Open Space.
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5.  Do the proposed housing types and 
densities promote activity and support 
non-residential uses in the development 
or in close proximity to the 
development, as applicable? 

Yes            No   

 

 

Relevant Master Plan Policies: 
 Chapter 3:  2.1b, 2.3b, GMU 1.1, GMU 1.2, MUC 1.56, MUR 1.5, MUE 1.5 
 Chapter 6:  7.2a, 7.2b 

MIX OF HOUSING TYPES 

Background and Intent: 
Each of the mixed-use land use categories allow for the incorporation of a variety of housing as a 
part of a broader mix of uses.  Although a mix of housing types and densities is encouraged within 
each category, the scale, size, type, and location of each development should play a significant role 
in determining what makes sense.   For example, a 200 acre MUR development on a vacant parcel 
should generally contain a broader mix of housing types and densities than a 10 acre MUR 
development working within an established development context.  However, the MUR 
development will likely have higher average densities due to its proximity to a primary street 
frontage and it’s more urban context.  Given the range of scenarios that may emerge, the 
evaluation criteria listed below are intentionally broad to allow for maximum flexibility. 

Evaluation Criteria: 

CRITERIA CRITERIA SATISFIED? COMMENTS 

6.  Does the development contain a 
mix of housing types that is compatible 
with the surrounding neighborhood and 
planned land use in terms of its scale 
and intensity?   

 

Yes            No  

 

 

7.  Does the development contain a 
mix of housing types that is appropriate 
to its scale, location, and land use 
category?  

 

Yes           No   

N/A   

 

 

Relevant Master Plan Policies: 
 Chapter 3:  2.2a, 2.2b 
 Chapter 6:  8.1a 

The proposed development 
provides access to recreational 
trails, as well as general
commercial zoning in close
proximity to the single family and
multifamily zoning.

In terms of scale and intensity, 
the proposed development 
contains a mix of housing types
that is compatible with a mixed-use 
residential neighborhood. The 
policy states that no one housing 
type sould occupy more than 60% of
the total land area. The proposed 
percentages are as follows:
SF6 +/- 53%
MFA +/- 15%

The proposed development provides a
mix of single-family and muli-family housing 
types which are appropriate for the scale,
location and land use of the area.
The proposed percentages are as follows:
SF6 +/- 53%
MFA +/- 15%
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DENSITY RANGE 

Background and Intent: 
Average densities within mixed-use developments are generally expected to be higher than those 
typically found within the City today.  Recognizing the many factors that influence the ultimate 
density of a mixed-use development (e.g., location, type), the Master Plan provides a suggested 
range of floor area ratios (FAR) and dwelling units/acre for each of the mixed-use land use 
categories.  For the purposes of the evaluation criteria listed below, densities that fall below the low 
end of a density range for a particular land use category will be strongly discouraged in order to 
promote the Plan’s objective of creating a more compact pattern of development.   The Plan also 
acknowledges that there may be instances where densities that exceed the suggested range are 
appropriate in some locations, such as within a mixed-use activity center, provided other land use 
policies are followed.  These instances will be evaluated on a project-by-project basis.     

Evaluation Criteria: 

CRITERIA CRITERIA SATISFIED? COMMENTS 

8.  Does the development achieve at 
least the minimum density range for the 
applicable land use category? 

 

Yes            No  

 

 

9.  Does the development exceed the 
maximum density range for the 
applicable land use category?  

 

Yes            No   

 

 

10.  If yes to #9 above, is the 
development located within a 
designated mixed-use activity center?   

 

Yes            No   

 

 

11.  If yes to #9 above, is the largest 
concentration of density concentrated 
away from primary street frontages and 
surrounding neighborhoods?   

 

Yes            No   

 

 

Relevant Master Plan Policies: 
 Chapter 3:  MUC 1.3, MUR1.3, MUE 1.3 

N/A

N/A

For the SF portion, the  minimum 
density required is per MUR 1.3 is 3 
dwelling units per acre, and the proposed 
density is 3.97 du/acre.

For the MFA portion, the  minimum 
density required is 3 dwelling units per acre, 
and the conceptual density is 14.1 du/acre.
For the SF portion, the maximum permitted density per 
MUR 1.3  is 36 dwelling units per acre, and the  proposed 
density is 3.97 du/acre. For the MFA portion, the maximum 
permitted  density per MUR 1.3 is 36 dwelling units per acre, 
and the proposed density is 14.1 du/acre.

Maximum permitted density in SF6 is 7.26 dwelling units per acre,
and the  proposed density is 3.97 du/acre.
Maximum permitted density in MFA is 36 dwelling units per acre, 
and the  proposed density is 3.97 dwelling units per acre.
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CIRCULATION AND ACCESS 

Background and Intent: 
Mixed-use developments should be designed using an interconnected network of streets to 
provide efficient connections between uses and to accommodate vehicular, bicycle, and pedestrian 
circulation, as well as existing or future transit service.  Direct vehicular and pedestrian connections 
to adjacent neighborhoods, commercial, and civic uses should be provided, as should linkages to 
existing and planned trail systems.  

Evaluation Criteria: 

CRITERIA CRITERIA SATISFIED? COMMENTS 

12.  Do vehicular and pedestrian ways 
provide logical and convenient 
connections between proposed uses 
and to adjacent existing or proposed 
uses?   

 

Yes            No  

 

 

13.  Does the hierarchy of perimeter 
and internal streets disperse 
development generated vehicular traffic 
to a variety of access points, discourage 
through traffic in adjacent residential 
neighborhoods and provide 
neighborhood access to on site uses? 

 

Yes            No   

 

 

14.  If the development is located along 
a primary street frontage, have existing 
or proposed transit routes and stops 
been incorporated? 

 

Yes            No   

 

 

Relevant Master Plan Policies: 
Chapter 3:  GMU 1.3, MUC 1.8 
Chapter 7:  10.2b, 11.1a, 11.1c 

N/A

No development is proposed relevant to
this criteria.

The street network has been designed to 
provide pedestrian connectivity between 
the proposed single family residential 
development and the commercial and 
multi-family areas.  Sidewalks, 
recreation trails, and open space will be 
easily accessible from all areas of the 
development.

Access is provided from Drako Way, Morgan
Mill Rd. and new local roads that are proposed
with the development.
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PARKING LOCATION AND DESIGN 

Background and Intent: 
The visual and physical barriers created by surface parking areas should be minimized within mixed-
use developments.   To promote a more compact, pedestrian-friendly environment, off-street 
parking for mixed-use developments should be located behind buildings and away from primary 
street frontages.  The use of on-street parking or shared parking to provide a portion of the 
required parking for mixed-use developments is strongly encouraged, where feasible, to make the 
most efficient use of each development site.   In addition, structured parking is encouraged where 
viable, provided it is integrated into the design of the overall development.   

Evaluation Criteria: 

CRITERIA CRITERIA SATISFIED? COMMENTS 

15.  Is surface parking distributed 
between the side and rear of primary 
buildings and away from primary street 
frontages? 

 

Yes            No  

 

 

16.  Are larger parking lots organized as 
a series of smaller lots with clear 
pedestrian connections and landscape 
buffers as dividers? 

 

Yes            No   

N/A   

 

 

17.  Is surface parking screened from 
surrounding neighborhoods and 
pedestrian walkways? 

 

Yes            No   

N/A   

 

 

18.  Is structured parking integrated 
with adjacent structures in terms of its 
design and architectural character? 

 

Yes            No   

N/A   

 

19.  Are structured parking facilities 
“wrapped” with retail or residential uses 
at the street level to provide a more 
inviting pedestrian environment? 

 

Yes            No   

N/A   

 

Relevant Master Plan Policies: 
 Chapter 3:  GMU 1.4, MUC 1.8 

N/A

No development is proposed relevant to
this criteria.

No development is proposed relevant to
this criteria.

No development is proposed relevant to
this criteria.

No development is proposed relevant to
this criteria.

No development is proposed relevant to
this criteria.
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RELATIONSHIP TO SURROUNDING DEVELOPMENT 

Background and Intent: 
Many of the areas designated for mixed-use development are located within established areas of 
the City.  As a result, much of the mixed-use development that occurs will occur through a 
combination of infill and redevelopment.  Therefore, establishing a strong physical and visual 
relationship to adjacent neighborhoods and the community will be an important consideration.    

Evaluation Criteria: 

CRITERIA CRITERIA SATISFIED? COMMENTS 

20.  Are transitions in building massing 
and height provided to relate to 
surrounding development patterns? 

 

Yes            No  

 

 

21.  Is the new development well-
integrated into the surrounding 
neighborhood, rather than “walled off”, 
consistent with the mixed-use policies 
contained in the Master Plan? 

 

Yes            No   

 

 

22.  If applicable, are lower intensity 
uses (e.g., residential) located along the 
periphery of the site were it adjoins an 
existing residential neighborhood to 
provide a more gradual transition in 
scale and mass and to minimize 
potential impacts of non-residential uses 
(e.g., loading areas, surface parking)? 

 

Yes            No   

N/A   

 

Relevant Master Plan Policies: 
 Chapter 3:  MUC 1.7, MUR 1.7, MUE 1.6 
 Chapter 6:  8.3b 

PUBLIC SPACES, PARKS, OPEN SPACE, AND PATHWAYS 

Background and Intent: 
Mixed-use developments should be organized around a central gathering space or series of spaces, 
such as small urban plazas, pocket parks, or active open space areas.  These types of public spaces 

N/A

No development is proposed relevant to
this criteria.

The proposed development is not
adjacent to or ajoining an existing
residential neighborhood.

Individual pods of development are not
walled off, and the proposed development 
is integreated through the proposed circulation
and access to adjacent undevelped land. 
The proposed development includes appropriate
zoning designations between uses by providing 
well-integrated uses with Genreal Commercial 
adjacent to existing industrial, MFA adjacent 
to GC, and SF6 adjacent to MFA and 
Open Space.
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serve as urban recreational amenities for residents that may not have access to larger community 
parks or recreational amenities without getting in their cars and generally promote increased levels 
of pedestrian activity.  Larger mixed-use developments, particularly within the MUR and MUE 
categories, may also need to incorporate more traditional recreational features, such as parks and 
trails, depending upon their size and location.   

Evaluation Criteria: 

CRITERIA CRITERIA SATISFIED? COMMENTS 

23.  Does the development provide 
public spaces to serve residents and the 
larger community? 

 

Yes            No  

 

 

24.  Are public spaces appropriate in 
terms of their size and active vs. passive 
features provided given the scale and 
location of the proposed development?   

 

Yes            No   

 

 

25.  Are public spaces easily accessible 
to pedestrians and the surrounding 
community, if applicable? 

Yes            No   

N/A   

 

26.  Are parks and trails provided 
consistent with the Parks, Recreation, 
and Unified Pathways Master Plan? 

 

Yes            No   

N/A   

 

Relevant Master Plan Policies: 
 Chapter 3:  MUC 1.6, MUR 1.8, MUE 1.7 

 

 

The project area was not included in the 2006
Carson City Parks and Recreation master plan's 
Neighborhood Park Analysis because the property
was zoned insudtrial at the time.The Parks and Recreation 
Commission plans to review the project and provide
an opportunity for public input regarding 
recreational needs, opportunities, and use 
characteristics for any parks and recreation 
components.

Public spaces to serve residents are 
incorporated with the undisturbed open 
spaceaccesible by residents. Development 
of the GC and MFA portions will be in 
conformance with the mixed use policies. 

Public spaces to serve residents are 
incorporated with the undisturbed open 
spaceaccesible by residents. Development 
of the GC and MFA portions will be in 
conformance with the mixed use policies. 

Public spaces to serve residents are 
incorporated with the undisturbed open 
spaceaccesible by residents. Development 
of the GC and MFA portions will be in 
conformance with the mixed use policies. 
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AMERICAN DATUM OF 1983/1994 (NAD 83/94) DETERMINED USING REAL TIME
KINEMATIC GPS (RTK GPS) OBSERVATIONS OF CARSON CITY CONTROL
MONUMENTS CC045 AND X357 AS SHOWN ON RECORD OF SURVEY MAP No. 2749
RECORDED AUGUST 11, 2010 IN THE OFFICIAL RECORDS OF CARSON CITY,
NEVADA, AS FILE No. 403425. COMBINED GRID TO GROUND FACTOR = 1.0002. ALL
DISTANCES SHOWN HEREIN ARE GROUND VALUES.

NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD29), AS TAKEN FROM
NEVADA DEPARTMENT OF TRANSPORTATION (NDOT) CONTROL MONUMENT
X357, HAVING A PUBLISHED ELEVATION OF 4817.67 FEET. X357 IS DESCRIBED AS
A FOUND USC AND GS BENCH MARK DISK, IN A ROCK OUTCROP, STAMPED "X 357
1953". LOCATED 4.8 MILES NORTHEAST ALONG U.S. HIGHWAY 50 FROM CARSON
CITY, ON THE SOUTHWEST SLOPE OF A ROCK COVERED HILL, IN THE TOP OF
THE APPROXIMATE CENTER OF A 3 FOOT BY 3 FOOT BLACK VOLCANIC ROCK, 129
FEET NORTHEAST OF THE SOUTHWEST END OF A CUT, ABOUT 14.8 FEET HIGHER
THAN THE HIGHWAY.

TAHOE IV LLC (MR. KEITH SERPA)
P.O. BOX 1724
CARSON CITY, NEVADA 89702
VOICE: (775) 267-9510 EXT. 204
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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  the proposed Plateau 

Development in Carson City, Nevada. This study of potential transportation impacts was undertaken for 

planning purposes and to determine what traffic controls or other mitigations may be needed to reduce 

potential impacts, if any are identified.  

What does the project consist of? 

The project consists of 270 single family residential units, 250 multifamily residential units, 12,000 square 

feet of office  space, 12,000  square  feet of  retail  space, and 300  self‐storage units. The project  site  is 

located on approximately 100 acres south of US 50 and east of Deer Run Road, near Drako Way and 

Morgan Mill Road.  

How much traffic will the project generate? 

The project is anticipated to generate 5,003 Daily, 344 AM peak hour, and 473 PM peak hour trips. 

Are there any traffic impacts? 

The US 50/Drako Way  intersection  is anticipated  to operate at  LOS F under Existing Plus Project and 

Cumulative Plus Project conditions unless improvements are made.  

Are any improvements recommended? 

A traffic signal at the US 50/Drako Way  intersection would  improve operations to acceptable  levels of 

service during the AM and PM peak hours. The intersection is expected to meet Four‐Hour and Peak Hour 

signal  warrant  criteria  based  on  Existing  Plus  Project  and  Cumulative  Plus  Project  traffic  volumes. 

Additionally, NDOT signal spacing requirements would be met based on the distance to Deer Run Road 

(the closest existing traffic signal). A traffic signal, funded by the applicant, should be advanced to the 

design  stage with  specific  details  to  be  addressed  in  coordination with  the  Nevada  Department  of 

Transportation (NDOT). 
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INTRODUCTION 

This report summarizes the results of a Traffic Impact Analysis completed to assess the potential impacts 

to the local roadway network associated with the Plateau Development project in Carson City, Nevada. 

This  Traffic  Impact  Study has been prepared  to describe  existing  traffic  conditions,  identify potential 

transportation related  impacts, document findings, and make recommendations to mitigate  impacts,  if 

any are found.  

Study Area and Evaluated Scenarios 

The proposed project is located south of US 50 and east of Deer Run Road, near Drako Way and Morgan 

Mill Road in Carson City, Nevada. The project location is shown on Figure 1 and the project site plan is 

shown on Figure 2. 

The following intersections are included in the analysis: 

 US 50 / Drako Way 

 US 50 / Deer Run Road / Arrowhead Drive 

 Deer Run Road / Morgan Mill Road 

The existing study intersection lane configurations and traffic controls are shown on Figure 3, attached.  

This study includes analysis of the weekday AM and PM peak hours as these are the periods of time in 

which the project is expected to generate the most traffic. The evaluated development scenarios are:  

 Existing Conditions (no project) 

 Existing Plus Project Conditions 

 Cumulative No Project Conditions 

 Cumulative 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. 

Intersections 

Intersection  level of service methodology  is established  in the Highway Capacity Manual  (HCM) 2010, 

published  by  the  Transportation  Research  Board.    The  methodology  for  signalized  intersections 

determines the level of service by comparing the average control delay for the overall intersection to the 

delay thresholds in Table 1. Level of service at unsignalized (side‐street stop controlled) intersections is 
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determined by  comparing  the  average  control delay  for  the worst movement/approach  to  the delay 

thresholds in Table 1. 

Table 1: Level of Service Definition for Intersections 

Level of 
Service 

Brief Description 

Average Delay 
(seconds per vehicle) 

Signalized 
Intersections 

Unsignalized 
Intersections 

A  Free flow conditions.  < 10  < 10 

B  Stable conditions with some affect from other vehicles.  10 to 20  10 to 15 

C 
Stable conditions with significant affect from other 
vehicles. 

20 to 35  15 to 25 

D  High density traffic conditions still with stable flow.  35 to 55  25 to 35 

E  At or near capacity flows.  55 to 80  35 to 50 

F  Over capacity conditions.  >  80  >  50 
Source:  Highway Capacity Manual (2010), Chapters 18 and 19 

Level of service calculations were performed using the Synchro 9 software package with results reported 

in accordance with the current HCM 2010 methodology.  

Level of Service Policies 

Carson City 

Carson City Municipal Code states: 

A traffic LOS D or better…shall be maintained through mitigation of impacts from all conditions on all city 

maintained arterial and collector roads and at city road intersections, except as noted in the Carson City 

master plan.1 

Nevada Department of Transportation 

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, LOS “D” has been used as the criteria for the study intersections.  

                                                 
1 Carson City Municipal Code 12.13.3.3.5.a accessed on August 27, 2018 at 
library.municode.com/nv/carson_city/codes 
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EXISTING CONDITIONS 

Roadway Facilities 

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

US Highway 50 (US 50) is a four‐lane highway with a two‐way left‐turn lane near the project site. In the 

project area, US 50 connects Lake Tahoe to the west and Fallon to the east. The posted speed limit on US 

50 adjacent to the project site is 55 mph.  

Deer Run Road is a two‐lane roadway with a two‐way left‐turn lane south of US 50. The roadway serves 

primarily commercial and  industrial uses and has a posted speed  limit of 25 mph. North of US 50, the 

opposing roadway is called Arrowhead Drive.  

Drako Way is an unstriped, low volume, local roadway that extends south of US 50. South of Astro Drive, 

Drako Way is a dirt road. 

Traffic Volumes 

Existing AM (7:00 AM to 9:00 AM) and PM (4:00 PM to 6:00 PM) peak hour turning movement volumes 

were collected at the study intersections on a mid‐week day in August 2018. Figure 3 shows the existing 

intersection turning movement volumes at the study intersections.  

Intersection Level of Service Analysis  

Existing conditions  intersection  level of service analysis was performed using Synchro 9 software, with 

reports based on HCM 2010 methodology. The peak hour factors (PHF) and heavy vehicle percentages 

from the existing counts were used in the analysis. The level of service results are presented in Table 2 

and the calculation sheets are provided in Appendix A, attached. 

Table 2: Intersection Level of Service – Existing Conditions 

Intersection  Control  Approach/ Movement 
AM  PM 

Delay1  LOS  Delay1  LOS 

US 50/Drako Way 
Side Street 

Stop 
Northbound Approach  26.2  D  45.7  E 

Westbound Left  10.0  A  21.1  C 

US 50/Deer Run Rd  Signal  Overall  14.2  B  27.4  C 

Deer Run Rd/ 
Morgan Mill Rd 

Side Street 
Stop 

Eastbound Approach  9.2  A  9.5  A 

Westbound Approach  8.7  A  8.9  A 

Northbound Left  7.3  A  7.3  A 

Southbound Left  7.3  A  7.3  A 
Notes: 1. Delay is reported in seconds per vehicle for the overall intersection for signalized intersections, and for the worst 
movement/approach for unsignalized intersections. 
Source:  Traffic Works, 2018 

As shown in the table, the northbound movement of the US 50/Drako Way intersection currently operates 

at LOS E (worse than the policy LOS D) during the PM peak hour. The other study intersections operate at 

acceptable levels of service.  



Traffic Impact Study 
Plateau Development 

October 19, 2018 

 
Page 6 of 12 

Crash Analysis 

The Nevada Department of Transportation’s online Traffic Safety App was utilized to access crash data for 

the study area during 2015, 2016, and 2017 (the most recent three‐year period available).  Thirty‐six (36) 

crashes were identified on US 50 in the vicinity of the study intersections, shown on Exhibit 1 below.  Of 

these, 17 resulted in at least one injury and 19 resulted in property damage only. Twenty‐two (22) crashes 

were rear‐end collisions on US‐50 and six (6) were angle crashes. Other than a high occurrence of rear‐

end collisions, there does not appear to be a discernible pattern for these crashes.  

Exhibit 1: Crash Data (2015 – 2017) 

 
Source: https://ndot.maps.arcgis.com 

 

Injury Crash 

Property Damage Only 
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PROJECT CONDITIONS 

Project Description 

The proposed Plateau Development project is anticipated to include 270 single family residential units, 

250 multifamily residential units, 12,000 square feet of office space, 12,000 square feet of retail space, 

and 300 self‐storage units. The project site is located on approximately 100 acres south of US 50 and east 

of Deer Run Road, near Drako Way and Morgan Mill Road. 

Project Access 

Two access locations are proposed with the project, as shown on Figure 2. The primary access would be 

located at the US 50/Drako Way intersection. A second project access would be provided via a connection 

to Morgan Mill Road to Deer Run Road. 

Trip Generation 

Trip generation estimates for the proposed project were calculated based on average trip rates presented 

in the Institute of Transportation Engineers’ (ITE) Trip Generation Manual, 10th Edition. Given the mix of 

land uses  (residential,  retail,  and office)  it  is  likely  that  a  small  amount of  internal  capture  (i.e.  trips 

between project  land uses  that do not access  the outside roadway network) will occur; however,  it  is 

expected to be a small amount. Therefore, to present a conservative analysis, internal capture and pass‐

by  reductions were not  included. Table 3 provides  the Daily, AM, and PM peak hour  trip generation 

estimates for the proposed project. As shown in the table, the project is anticipated to generate 5,003 

Daily, 344 AM peak hour, and 473 PM peak hour trips. 

Table 3: Project Trip Generation Estimates 

Land Use (ITE Land Use Code)  Size1 
Trips2 

Daily  AM  AM In/Out  PM  PM In/Out 

Single Family Housing (210)  270 du  2,549  200  50 / 150  267  168 / 99 

Multifamily Housing (220)  250 du  1,830  115  26 / 89  140  88 / 52 

General Office Building (710)  12 ksf  117  14  12 / 2  14  2 / 12 

Shopping Center (820)  12 ksf  453  11  7 / 4  46  22 / 24 

Mini‐Warehouse (151)  300 units  54  4  2 / 2  6  3 / 3 

Total Trips  5,003  344  97 / 247  473  283 / 190 
Notes: 1. du = dwelling units; ksf = 1,000 square feet 
2. Trips calculated based on the following rates: 
‐ Single Family Residential: Daily – 9.44 trips per du; AM – 0.74 trips per du (25% in/75% out); PM – 0.99 trips per du (63% in/37% out) 
‐ Multifamily Residential: Daily – 7.32 trips per du; AM – 0.46 trips per du (23% in/77% out); PM – 0.56 trips per du (63% in/37% out) 
‐ Office: Daily – 9.74 trips per ksf; AM – 1.16 trips per ksf (86% in/14% out); PM – 1.15 trips per du (16% in/84% out) 
‐ Shopping Center: Daily – 37.75 trips per ksf; AM – 0.94 trips per ksf (62% in/38% out); PM – 3.81 trips per ksf (48% in/52% out) 
‐ Mini‐Warehouse: Daily – 17.96 trips per 100 units; AM – 1.39 trips per 100 units (51% in/49% out); PM – 1.95 trips per 100 units 
(50% in/50% out) 

Source:  Traffic Works, 2018 
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Trip Distribution 

Project generated traffic was distributed to the surrounding roadway network based on the location of 

the project in relation to complimentary land uses, major activity centers, and local roadway connections. 

The following trip distribution percentages were used: 

 75% to/from west on US 50 toward Carson City 

 5% to/from north on Arrowhead Drive  

 20% to/from east on US 50 toward Dayton and USA Parkway (TRIC Industrial Park) 

The project trip distribution and assignment are shown on Figure 4. 

EXISTING PLUS PROJECT CONDITIONS 

Traffic Volumes 

Existing Plus Project traffic volumes were developed by adding the project generated trips (Figure 4) to 

the existing traffic volumes (Figure 3) and are shown on Figure 5, attached. 

Intersection Level of Service 

Existing Plus Project intersection level of service analysis was performed using Synchro 9 software. The 

Existing Plus Project traffic volumes shown on Figure 5, as well as the existing peak hour factors and heavy 

vehicle percentages were used in the analysis. Table 4 shows the level of service results and the calculation 

sheets are provided in Appendix A. 

Table 4: Intersection Level of Service – Existing Plus Project Conditions 

Intersection  Control  Approach/ Movement 
Existing  Existing Plus Project 

AM  PM  AM  PM 
Delay1  LOS  Delay1  LOS  Delay1  LOS  Delay1  LOS 

US 50/Drako Way 
Side Street 

Stop 
Northbound Approach  26.2  D  45.7  E  143.0  F  405.9  F 

Westbound Left  10.0  A  21.1  C  10.2  B  25.5  D 

US 50/Deer Run Rd  Signal  Overall  14.2  B  27.4  C  21.9  C  33.4  C 

Deer Run Rd/ 
Morgan Mill Rd 

Side Street 
Stop 

Eastbound Approach  9.2  A  9.5  A  10.3  B  12.8  B 

Westbound Approach  8.7  A  8.9  A  8.9  A  9.2  A 

Northbound Left  7.3  A  7.3  A  7.3  A  7.3  A 

Southbound Left  7.3  A  7.3  A  7.4  A  7.5  A 
Notes: 1. Delay is reported in seconds per vehicle for the overall intersection for signalized intersections, and for the worst 
movement/approach for unsignalized intersections. 
Source:  Traffic Works, 2018 

As  shown  in  Table 4,  the northbound  approach of  the US 50/Drako Way  intersection  is  expected  to 

operate at LOS F during the AM and PM peak hours. The existing volumes on US 50 are high enough to 

effectively prohibit northbound left‐turns from the project unless improvements are made. The remaining 

study intersections are expected to operate at acceptable levels of service with the project. 
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Recommended Improvements 

The US 50/Drako Way  intersection is expected to operate at LOS F with the proposed project. A traffic 

signal at this intersection would improve operations to acceptable levels (LOS A) during the AM and PM 

peak hours.  

The Manual on Uniform Traffic Control Devices (MUTCD) published by the Federal Highway Administration 

(FHWA)  presents  signal  warrant  analysis methodology  to  assist  in  determining  if  a  traffic  signal  is 

warranted at an intersection. The MUTCD includes two versions of the Four‐Hour Warrant criteria. The 

70% Factor Warrant is to be used for communities with a population of less than 10,000 or a speed limit 

above 40 mph on the major street.  The US 50/Drako Way intersection meets this criteria with a speed 

limit of 55 mph on US 50. 

Table 5 shows the results of the Four‐Hour Signal Warrant analysis (70% Factor) at the US 50/Drako Way 

intersection based on Existing Plus Project traffic volumes. “Hour 2” of the AM and PM peak hours was 

determined based on the existing traffic count data (which is collected for two hours during the morning 

and two hours during the evening). The project trips during “Hour 2” were calculated assuming 75 percent 

of the “Hour 1” peak hour volumes. 

Table 5: Four‐Hour Traffic Signal Warrant Analysis – Existing Plus Project Conditions 

Intersection 

# of 
Lanes  
(Major 
Street/ 
Minor 
Street) 

AM Peak Hour  PM Peak Hour 

Hour 1  Hour 21  Hour 1  Hour 21 

M
aj
o
r 
St
re
e
t 

V
o
lu
m
e 

M
in
o
r 
St
re
e
t 

V
o
lu
m
e 

W
ar
ra
n
t 

M
e
t?
 

M
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r 
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t 

V
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e 

M
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o
r 
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e
t 

V
o
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m
e 
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n
t 
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M
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r 
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e
t 

V
o
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m
e 

M
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o
r 
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t 

V
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e 

W
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n
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M
aj
o
r 
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re
e
t 

V
o
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m
e 

M
in
o
r 
St
re
e
t 

V
o
lu
m
e 

W
ar
ra
n
t 

M
e
t?
 

US 50/ 
Drako Way 

2 / 1  2,481  170  Yes  1,814  134  Yes  2,945  139  Yes  2,660  106  Yes 

Notes: 1. The project trip generation during the second AM and PM peak hours was calculated assuming 75 percent of the first 
peak hour volumes. 
Source:  Traffic Works, 2018 

As shown in the table, the signal warrant criteria are easily met during four hours of the day. Note that 

the  threshold volume on  the minor street approach must exceed 60 vehicle per hour on a single‐lane 

approach or 80 vehicles per hour on a two‐lane approach. The Four‐Hour volume signal warrant is met. 

CUMULATIVE CONDITIONS 

Traffic Volumes 

Future year (2040) traffic volumes were developed based on projected growth  in the area. Population 

projections for the year 2040 show a growth of approximately 0.54 percent per year. This rate was applied 

to the existing traffic volumes for a period of 22 years (2018 to 2040) to develop future year traffic volume 

forecasts. The 2040 traffic volumes at the study intersections are shown on Figure 6. 
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Intersection Level of Service 

Cumulative No Project conditions  intersection  level of service analysis was performed using Synchro 9 

software, with reports based on HCM 2010 methodology. The peak hour factors (PHF) and heavy vehicle 

percentages from the existing counts were used in the analysis. The level of service results are presented 

in Table 6 and the calculation sheets are provided in Appendix A, attached. 

Table 6: Intersection Level of Service – Cumulative Conditions 

Intersection  Control  Approach/ Movement 
AM  PM 

Delay1  LOS  Delay1  LOS 

US 50/Drako Way 
Side Street 

Stop 
Northbound Approach  30.4  D  61.7  F 

Westbound Left  10.5  B  25.2  C 

US 50/Deer Run Rd  Signal  Overall  20.5  C  36.6  D 

Deer Run Rd/ 
Morgan Mill Rd 

Side Street 
Stop 

Eastbound Approach  9.3  A  9.7  A 

Westbound Approach  8.7  A  8.9  A 

Northbound Left  7.3  A  7.3  A 

Southbound Left  7.4  A  7.3  A 
Notes: 1. Delay is reported in seconds per vehicle for the overall intersection for signalized intersections, and for the worst 
movement/approach for unsignalized intersections. 
Source:  Traffic Works, 2018 

As shown  in  the  table,  the northbound approach of  the US 50/Drako Way  intersection  is expected  to 

operate at LOS F during  the PM peak hour without the project. The remaining study  intersections are 

expected to operate at acceptable levels of service. 

CUMULATIVE PLUS PROJECT CONDITIONS 

Traffic Volumes 

Cumulative Plus Project traffic volumes were developed by adding the project generated trips (Figure 4) 

to the Cumulative No Project traffic volumes (Figure 6) and are shown on Figure 7, attached. 

Intersection Level of Service 

Cumulative Plus Project  intersection  level of service analysis was performed using Synchro 9 software. 

The Cumulative Plus Project traffic volumes shown on Figure 7, as well as the existing peak hour factors 

and heavy vehicle percentages were used in the analysis. Table 7 shows the level of service results and 

the calculations sheets are provided in Appendix A. 
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Table 7: Intersection Level of Service – Cumulative Plus Project Conditions 

Intersection  Control  Approach/ Movement 
Cumulative  Cumulative Plus Project 

AM  PM  AM  PM 
Delay1  LOS  Delay1  LOS  Delay1  LOS  Delay1  LOS 

US 50/Drako Way 
Side Street 

Stop 
Northbound Approach  30.4  D  61.7  F  221.4  F  662.3  F 

Westbound Left  10.5  B  25.2  C  10.7  B  32.5  D 

US 50/Deer Run Rd  Signal  Overall  20.5  C  36.6  D  36.5  D  49.4  D 

Deer Run Rd/ 
Morgan Mill Rd 

Side Street 
Stop 

Eastbound Approach  9.3  A  9.7  A  10.5  B  13.2  B 

Westbound Approach  8.7  A  8.9  A  8.9  A  9.2  A 

Northbound Left  7.3  A  7.3  A  7.3  A  7.3  A 

Southbound Left  7.4  A  7.3  A  7.4  A  7.5  A 
Notes: 1. Delay is reported in seconds per vehicle for the overall intersection for signalized intersections, and for the worst 
movement/approach for unsignalized intersections. 
Source:  Traffic Works, 2018 

As  shown  in  Table 7,  the northbound  approach of  the US 50/Drako Way  intersection  is  expected  to 

operate at LOS F during the AM and PM peak hours. The remaining study intersections are expected to 

operate at acceptable levels of service with the project. 

Recommended Improvements 

The US 50/Drako Way  intersection is expected to operate at LOS F with the proposed project. A traffic 

signal at  this  intersection would  improve operations  to acceptable  levels during  the AM and PM peak 

hours. Table 8 shows the level of service results. 

Table 8: Intersection Level of Service – Cumulative Plus Project Conditions with Mitigation 

Intersection  Control  Approach/ Movement 
AM  PM 

Delay1  LOS  Delay1  LOS 

US 50/Drako Way  Signal  Overall  9.7  A  10.5  B 
Notes: 1. Delay is reported in seconds per vehicle for the overall intersection for signalized intersections, and for the worst 
movement/approach for unsignalized intersections. 
Source:  Traffic Works, 2018 

As previously discussed,  the US 50/Drako Way  intersection  is expected  to meet  the Four‐Hour  signal 

warrant criteria established in the MUTCD based on Existing Plus Project traffic volumes. Cumulative Plus 

Project traffic volumes are higher than Existing Plus Project traffic volumes and therefore would meet the 

signal warrant criteria as well. 

It should be noted  that a  traffic signal at  this  location would need  to be approved by NDOT. Prior  to 

approval, specific design details would need to be formalized in coordination with NDOT. 

NDOT Signal Spacing Requirements 

The Nevada Department of Transportation’s Access Management System and Standards, 2017 Edition 

includes traffic signal spacing standards for state roadways based on roadway classification and posted 

speed limit. US 50 is classified as an “Other Principal Arterial” with a posted speed limit of 55 mph adjacent 

to the project site. The required spacing between signalized intersections is 2,640 feet. The closest signal 
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to Drako Way  is  at  the US  50/Deer  Run  Road  intersection which  is  approximately  2,690  feet  away. 

Therefore, a traffic signal at Drako Way would meet NDOT’s minimum signal spacing requirements. 

CONCLUSIONS AND RECOMMENDATIONS 

The following is a list of key findings and recommendations: 

 The proposed project  includes 270 single  family houses, 250 apartments, 12,000 SF of offices, 

12,000 SF of shopping, and 300 storage units.   

 The proposed project is expected to generate approximately 5,003 Daily, 344 AM peak hour, and 

473 PM peak hour trips. 

 The US 50/Drako Way intersection is expected to operate at LOS E under existing conditions, and 

LOS F under Existing Plus Project conditions. The remaining study intersections would operate at 

acceptable levels of service during the AM and PM peak hours. 

 A  traffic  signal at  the US 50/Drako Way  intersection would  improve operations  to acceptable 

levels (LOS A).  The criteria for the Four‐Hour signal warrant would be met based on Existing Plus 

Project conditions traffic volumes. 

 The  US  50/Drako Way  intersection  is  expected  to  operate  at  LOS  F  under  Cumulative  and 

Cumulative Plus Project conditions. A traffic signal would improve operations to acceptable levels 

(LOS A and B) during the AM and PM peak hours. 

 Drako Way is approximately 2,690 feet from the US 50/Deer Run Road intersection, which would 

meet NDOT signal spacing requirements. 

 The proposed  traffic  signal,  to be  funded by  the  applicant, will be  reviewed  and  constructed 

through  the  NDOT  Occupancy  Permit  process  with  specific  details  established  through  that 

process. 
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Figure 6

Cumulative No Project Lane Configurations, Controls, and Traffic Volumes
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Figure 7

Cumulative Plus Project Lane Configurations, Controls, and Traffic Volumes
TRAFFIC IMPACT STUDY
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Appendix A 

Level of Service Calculations 



HCM 2010 TWSC Existing Conditions
1: Drako Way & US-50 AM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 762 18 2 1617 4 0
Future Vol, veh/h 762 18 2 1617 4 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 345 265 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 80 80 80 80 80 80
Heavy Vehicles, % 8 6 0 4 0 0
Mvmt Flow 953 23 3 2021 5 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 953 0 1969 476
          Stage 1 - - - - 953 -
          Stage 2 - - - - 1016 -
Critical Hdwy - - 4.1 - 6.8 6.9
Critical Hdwy Stg 1 - - - - 5.8 -
Critical Hdwy Stg 2 - - - - 5.8 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 729 - 56 541
          Stage 1 - - - - 340 -
          Stage 2 - - - - 315 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 729 - 56 541
Mov Cap-2 Maneuver - - - - 175 -
          Stage 1 - - - - 340 -
          Stage 2 - - - - 314 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 26.2
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 175 - - 729 -
HCM Lane V/C Ratio 0.029 - - 0.003 -
HCM Control Delay (s) 26.2 - - 10 -
HCM Lane LOS D - - A -
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 2010 Signalized Intersection Summary Existing Conditions
2: N Deer Run Rd/Arrowhead Dr & US-50 AM Peak Hour

Plateau Development

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 661 87 12 1514 192 40 9 13 50 3 3
Future Volume (veh/h) 11 661 87 12 1514 192 40 9 13 50 3 3
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1727 1727 1624 1811 1900 1583 1675 1900 1508 1631 1900
Adj Flow Rate, veh/h 12 726 96 13 1664 211 44 10 14 55 3 3
Adj No. of Lanes 1 2 1 1 2 0 1 1 0 1 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 10 10 17 5 5 20 0 0 26 0 0
Cap, veh/h 27 2041 913 24 1959 244 191 55 77 173 65 65
Arrive On Green 0.01 0.62 0.62 0.02 0.64 0.64 0.09 0.09 0.09 0.09 0.09 0.09
Sat Flow, veh/h 1810 3282 1468 1547 3081 384 1194 633 886 1118 749 749
Grp Volume(v), veh/h 12 726 96 13 916 959 44 0 24 55 0 6
Grp Sat Flow(s),veh/h/ln 1810 1641 1468 1547 1721 1744 1194 0 1519 1118 0 1499
Q Serve(g_s), s 0.5 8.4 2.1 0.7 32.5 34.9 2.8 0.0 1.1 3.8 0.0 0.3
Cycle Q Clear(g_c), s 0.5 8.4 2.1 0.7 32.5 34.9 3.0 0.0 1.1 4.9 0.0 0.3
Prop In Lane 1.00 1.00 1.00 0.22 1.00 0.58 1.00 0.50
Lane Grp Cap(c), veh/h 27 2041 913 24 1094 1108 191 0 132 173 0 130
V/C Ratio(X) 0.45 0.36 0.11 0.53 0.84 0.87 0.23 0.00 0.18 0.32 0.00 0.05
Avail Cap(c_a), veh/h 462 2513 1124 296 1318 1335 773 0 872 718 0 861
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 38.3 7.2 6.0 38.3 11.1 11.6 34.2 0.0 33.2 35.5 0.0 32.8
Incr Delay (d2), s/veh 4.4 0.0 0.0 6.6 3.5 4.7 0.2 0.0 0.2 0.4 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 3.7 0.8 0.3 16.3 18.0 0.9 0.0 0.5 1.2 0.0 0.1
LnGrp Delay(d),s/veh 42.7 7.2 6.0 44.9 14.7 16.2 34.4 0.0 33.4 35.9 0.0 32.9
LnGrp LOS D A A D B B C C D C
Approach Vol, veh/h 834 1888 68 61
Approach Delay, s/veh 7.6 15.7 34.1 35.6
Approach LOS A B C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 13.6 9.7 55.0 13.6 8.6 56.1
Change Period (Y+Rc), s * 6.8 * 8.5 * 6.3 * 6.8 * 7.5 * 6.3
Max Green Setting (Gmax), s * 45 * 15 * 60 * 45 * 20 * 60
Max Q Clear Time (g_c+I1), s 5.0 2.7 10.4 6.9 2.5 36.9
Green Ext Time (p_c), s 0.3 0.0 17.7 0.3 0.0 12.9

Intersection Summary
HCM 2010 Ctrl Delay 14.2
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 TWSC Existing Conditions
3: N Deer Run Rd & Morgan Mill Rd AM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 2.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 1 4 0 1 6 1 26 1 20 22 22
Future Vol, veh/h 7 1 4 0 1 6 1 26 1 20 22 22
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 1
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 75 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 79 79 79 79 79 79 79 79 79 79
Heavy Vehicles, % 0 0 0 0 0 0 0 8 0 5 9 0
Mvmt Flow 9 1 5 0 1 8 1 33 1 25 28 28
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 134 130 43 132 143 34 57 0 0 34 0 0
          Stage 1 93 93 - 36 36 - - - - - - -
          Stage 2 41 37 - 96 107 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.15 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.245 - -
Pot Cap-1 Maneuver 842 764 1033 845 752 1045 1560 - - 1558 - -
          Stage 1 919 822 - 985 869 - - - - - - -
          Stage 2 979 868 - 916 811 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 823 751 1032 829 739 1045 1560 - - 1558 - -
Mov Cap-2 Maneuver 823 751 - 829 739 - - - - - - -
          Stage 1 918 808 - 984 868 - - - - - - -
          Stage 2 970 867 - 895 797 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.2 8.7 0.3 2.3
HCM LOS A A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1560 - - 875 987 1558 - -
HCM Lane V/C Ratio 0.001 - - 0.017 0.009 0.016 - -
HCM Control Delay (s) 7.3 - - 9.2 8.7 7.3 - -
HCM Lane LOS A - - A A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0.1 - -



HCM 2010 TWSC Existing Conditions
1: Drako Way & US-50 PM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1713 18 3 997 9 3
Future Vol, veh/h 1713 18 3 997 9 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 345 265 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 3 0 33 4 11 33
Mvmt Flow 1822 19 3 1061 10 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1822 0 2359 911
          Stage 1 - - - - 1822 -
          Stage 2 - - - - 537 -
Critical Hdwy - - 4.76 - 7.02 7.56
Critical Hdwy Stg 1 - - - - 6.02 -
Critical Hdwy Stg 2 - - - - 6.02 -
Follow-up Hdwy - - 2.53 - 3.61 3.63
Pot Cap-1 Maneuver - - 227 - 26 224
          Stage 1 - - - - 103 -
          Stage 2 - - - - 525 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 227 - 26 224
Mov Cap-2 Maneuver - - - - 85 -
          Stage 1 - - - - 103 -
          Stage 2 - - - - 518 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 45.7
HCM LOS E
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 101 - - 227 -
HCM Lane V/C Ratio 0.126 - - 0.014 -
HCM Control Delay (s) 45.7 - - 21.1 -
HCM Lane LOS E - - C -
HCM 95th %tile Q(veh) 0.4 - - 0 -



HCM 2010 Signalized Intersection Summary Existing Conditions
2: N Deer Run Rd/Arrowhead Dr & US-50 PM Peak Hour

Plateau Development

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 210 1364 50 12 1005 46 94 14 38 190 3 6
Future Volume (veh/h) 210 1364 50 12 1005 46 94 14 38 190 3 6
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1845 1759 1624 1804 1900 1881 1800 1900 1863 1729 1900
Adj Flow Rate, veh/h 239 1550 57 14 1142 52 107 16 43 216 3 7
Adj No. of Lanes 1 2 1 1 2 0 1 1 0 1 1 0
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 0 3 8 17 5 5 1 7 7 2 33 33
Cap, veh/h 270 1988 848 25 1480 67 362 92 248 313 97 227
Arrive On Green 0.15 0.57 0.57 0.02 0.44 0.44 0.21 0.21 0.21 0.21 0.21 0.21
Sat Flow, veh/h 1810 3505 1495 1547 3338 152 1413 433 1163 1338 457 1067
Grp Volume(v), veh/h 239 1550 57 14 586 608 107 0 59 216 0 10
Grp Sat Flow(s),veh/h/ln 1810 1752 1495 1547 1713 1777 1413 0 1595 1338 0 1524
Q Serve(g_s), s 13.7 36.4 1.8 1.0 30.7 30.7 6.9 0.0 3.2 16.7 0.0 0.6
Cycle Q Clear(g_c), s 13.7 36.4 1.8 1.0 30.7 30.7 7.4 0.0 3.2 19.9 0.0 0.6
Prop In Lane 1.00 1.00 1.00 0.09 1.00 0.73 1.00 0.70
Lane Grp Cap(c), veh/h 270 1988 848 25 759 788 362 0 340 313 0 325
V/C Ratio(X) 0.88 0.78 0.07 0.57 0.77 0.77 0.30 0.00 0.17 0.69 0.00 0.03
Avail Cap(c_a), veh/h 341 1988 848 219 969 1005 660 0 677 595 0 647
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 44.2 17.8 10.3 51.8 25.0 25.0 36.0 0.0 34.1 42.2 0.0 33.1
Incr Delay (d2), s/veh 17.2 1.9 0.0 7.4 2.1 2.1 0.2 0.0 0.1 1.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.1 18.0 0.7 0.5 14.9 15.5 2.7 0.0 1.4 6.3 0.0 0.2
LnGrp Delay(d),s/veh 61.4 19.7 10.3 59.2 27.1 27.1 36.2 0.0 34.2 43.2 0.0 33.1
LnGrp LOS E B B E C C D C D C
Approach Vol, veh/h 1846 1208 166 226
Approach Delay, s/veh 24.8 27.5 35.5 42.8
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 29.4 10.2 66.5 29.4 23.3 53.3
Change Period (Y+Rc), s * 6.8 * 8.5 * 6.3 * 6.8 * 7.5 * 6.3
Max Green Setting (Gmax), s * 45 * 15 * 60 * 45 * 20 * 60
Max Q Clear Time (g_c+I1), s 9.4 3.0 38.4 21.9 15.7 32.7
Green Ext Time (p_c), s 0.7 0.0 12.8 0.7 0.1 14.3

Intersection Summary
HCM 2010 Ctrl Delay 27.4
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 TWSC Existing Conditions
3: N Deer Run Rd & Morgan Mill Rd PM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 3.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 33 0 4 1 4 14 2 42 0 5 22 19
Future Vol, veh/h 33 0 4 1 4 14 2 42 0 5 22 19
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 75 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 79 79 79 79 79 79 79 79 79 79
Heavy Vehicles, % 0 0 25 0 0 0 0 2 0 0 9 5
Mvmt Flow 42 0 5 1 5 18 3 53 0 6 28 24
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 123 111 40 113 123 53 52 0 0 53 0 0
          Stage 1 53 53 - 58 58 - - - - - - -
          Stage 2 70 58 - 55 65 - - - - - - -
Critical Hdwy 7.1 6.5 6.45 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.525 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 856 783 969 869 771 1020 1567 - - 1566 - -
          Stage 1 965 855 - 959 851 - - - - - - -
          Stage 2 945 851 - 962 845 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 833 779 969 861 767 1020 1567 - - 1566 - -
Mov Cap-2 Maneuver 833 779 - 861 767 - - - - - - -
          Stage 1 963 852 - 957 849 - - - - - - -
          Stage 2 921 849 - 953 842 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.5 8.9 0.3 0.8
HCM LOS A A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1567 - - 846 945 1566 - -
HCM Lane V/C Ratio 0.002 - - 0.055 0.025 0.004 - -
HCM Control Delay (s) 7.3 - - 9.5 8.9 7.3 - -
HCM Lane LOS A - - A A A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0.1 0 - -



HCM 2010 TWSC Existing Plus Project Conditions
1: Drako Way & US-50 AM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 9.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 774 68 17 1622 133 37
Future Vol, veh/h 774 68 17 1622 133 37
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 345 265 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 80 80 80 80 80 80
Heavy Vehicles, % 8 6 0 4 0 0
Mvmt Flow 968 85 21 2028 166 46
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 968 0 2024 484
          Stage 1 - - - - 968 -
          Stage 2 - - - - 1056 -
Critical Hdwy - - 4.1 - 6.8 6.9
Critical Hdwy Stg 1 - - - - 5.8 -
Critical Hdwy Stg 2 - - - - 5.8 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 720 - ~ 51 534
          Stage 1 - - - - 334 -
          Stage 2 - - - - 300 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 720 - ~ 50 534
Mov Cap-2 Maneuver - - - - ~ 165 -
          Stage 1 - - - - 334 -
          Stage 2 - - - - 291 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 143
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 194 - - 720 -
HCM Lane V/C Ratio 1.095 - - 0.03 -
HCM Control Delay (s) 143 - - 10.2 -
HCM Lane LOS F - - B -
HCM 95th %tile Q(veh) 10.2 - - 0.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Existing Plus Project Conditions
2: N Deer Run Rd/Arrowhead Dr & US-50 AM Peak Hour

Plateau Development

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 709 111 17 1638 197 102 16 25 52 6 3
Future Volume (veh/h) 11 709 111 17 1638 197 102 16 25 52 6 3
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1727 1727 1624 1811 1900 1583 1670 1900 1508 1729 1900
Adj Flow Rate, veh/h 12 779 122 19 1800 216 112 18 27 57 7 3
Adj No. of Lanes 1 2 1 1 2 0 1 1 0 1 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 10 10 17 5 5 20 0 0 26 0 0
Cap, veh/h 26 2026 906 32 1970 232 221 75 113 187 144 62
Arrive On Green 0.01 0.62 0.62 0.02 0.63 0.63 0.12 0.12 0.12 0.12 0.12 0.12
Sat Flow, veh/h 1810 3282 1468 1547 3103 365 1189 604 906 1097 1149 493
Grp Volume(v), veh/h 12 779 122 19 982 1034 112 0 45 57 0 10
Grp Sat Flow(s),veh/h/ln 1810 1641 1468 1547 1721 1747 1189 0 1510 1097 0 1642
Q Serve(g_s), s 0.6 10.9 3.2 1.1 44.3 48.3 8.3 0.0 2.5 4.5 0.0 0.5
Cycle Q Clear(g_c), s 0.6 10.9 3.2 1.1 44.3 48.3 8.8 0.0 2.5 7.0 0.0 0.5
Prop In Lane 1.00 1.00 1.00 0.21 1.00 0.60 1.00 0.30
Lane Grp Cap(c), veh/h 26 2026 906 32 1092 1109 221 0 189 187 0 205
V/C Ratio(X) 0.46 0.38 0.13 0.59 0.90 0.93 0.51 0.00 0.24 0.31 0.00 0.05
Avail Cap(c_a), veh/h 397 2160 966 254 1133 1150 660 0 745 591 0 810
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 44.6 8.8 7.3 44.2 14.2 14.9 39.0 0.0 36.0 39.1 0.0 35.1
Incr Delay (d2), s/veh 4.7 0.0 0.0 6.1 9.2 12.8 0.7 0.0 0.2 0.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 4.9 1.3 0.5 23.5 26.9 2.8 0.0 1.0 1.4 0.0 0.2
LnGrp Delay(d),s/veh 49.2 8.8 7.3 50.4 23.4 27.7 39.7 0.0 36.2 39.5 0.0 35.2
LnGrp LOS D A A D C C D D D D
Approach Vol, veh/h 913 2035 157 67
Approach Delay, s/veh 9.1 25.8 38.7 38.8
Approach LOS A C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.2 10.4 62.6 18.2 8.8 64.2
Change Period (Y+Rc), s * 6.8 * 8.5 * 6.3 * 6.8 * 7.5 * 6.3
Max Green Setting (Gmax), s * 45 * 15 * 60 * 45 * 20 * 60
Max Q Clear Time (g_c+I1), s 10.8 3.1 12.9 9.0 2.6 50.3
Green Ext Time (p_c), s 0.6 0.0 20.6 0.6 0.0 7.6

Intersection Summary
HCM 2010 Ctrl Delay 21.9
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 TWSC Existing Plus Project Conditions
3: N Deer Run Rd & Morgan Mill Rd AM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 5.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 1 4 0 1 87 1 26 1 52 22 22
Future Vol, veh/h 7 1 4 0 1 87 1 26 1 52 22 22
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 1
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 75 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 79 79 79 79 79 79 79 79 79 79
Heavy Vehicles, % 0 0 0 0 0 0 0 8 0 5 9 0
Mvmt Flow 9 1 5 0 1 110 1 33 1 66 28 28
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 266 211 43 213 224 34 57 0 0 34 0 0
          Stage 1 174 174 - 36 36 - - - - - - -
          Stage 2 92 37 - 177 188 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.15 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.245 - -
Pot Cap-1 Maneuver 691 690 1033 748 678 1045 1560 - - 1558 - -
          Stage 1 833 759 - 985 869 - - - - - - -
          Stage 2 920 868 - 829 748 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 596 660 1032 719 648 1045 1560 - - 1558 - -
Mov Cap-2 Maneuver 596 660 - 719 648 - - - - - - -
          Stage 1 832 726 - 984 868 - - - - - - -
          Stage 2 821 867 - 789 716 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.3 8.9 0.3 4
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1560 - - 700 1038 1558 - -
HCM Lane V/C Ratio 0.001 - - 0.022 0.107 0.042 - -
HCM Control Delay (s) 7.3 - - 10.3 8.9 7.4 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0.4 0.1 - -



HCM 2010 TWSC Existing Plus Project Conditions
1: Drako Way & US-50 PM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 18.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1723 165 46 1011 108 31
Future Vol, veh/h 1723 165 46 1011 108 31
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 345 265 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 3 0 33 4 11 33
Mvmt Flow 1833 176 49 1076 115 33
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1833 0 2469 916
          Stage 1 - - - - 1833 -
          Stage 2 - - - - 636 -
Critical Hdwy - - 4.76 - 7.02 7.56
Critical Hdwy Stg 1 - - - - 6.02 -
Critical Hdwy Stg 2 - - - - 6.02 -
Follow-up Hdwy - - 2.53 - 3.61 3.63
Pot Cap-1 Maneuver - - 224 - ~ 22 222
          Stage 1 - - - - ~ 102 -
          Stage 2 - - - - 466 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 224 - ~ 17 222
Mov Cap-2 Maneuver - - - - ~ 78 -
          Stage 1 - - - - ~ 102 -
          Stage 2 - - - - 364 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.1 $ 405.9
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 91 - - 224 -
HCM Lane V/C Ratio 1.625 - - 0.218 -
HCM Control Delay (s) $ 405.9 - - 25.5 -
HCM Lane LOS F - - D -
HCM 95th %tile Q(veh) 11.8 - - 0.8 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Existing Plus Project Conditions
2: N Deer Run Rd/Arrowhead Dr & US-50 PM Peak Hour

Plateau Development

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 210 1506 121 26 1100 50 142 20 47 196 11 6
Future Volume (veh/h) 210 1506 121 26 1100 50 142 20 47 196 11 6
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1845 1759 1624 1804 1900 1881 1799 1900 1863 1564 1900
Adj Flow Rate, veh/h 239 1711 138 30 1250 57 161 23 53 223 12 7
Adj No. of Lanes 1 2 1 1 2 0 1 1 0 1 1 0
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 0 3 8 17 5 5 1 7 7 2 33 33
Cap, veh/h 268 1940 828 42 1472 67 370 111 256 315 211 123
Arrive On Green 0.15 0.55 0.55 0.03 0.44 0.44 0.23 0.23 0.23 0.23 0.23 0.23
Sat Flow, veh/h 1810 3505 1495 1547 3338 152 1401 485 1117 1318 923 538
Grp Volume(v), veh/h 239 1711 138 30 641 666 161 0 76 223 0 19
Grp Sat Flow(s),veh/h/ln 1810 1752 1495 1547 1713 1777 1401 0 1602 1318 0 1461
Q Serve(g_s), s 14.7 48.3 5.1 2.2 37.9 38.0 11.5 0.0 4.3 18.7 0.0 1.2
Cycle Q Clear(g_c), s 14.7 48.3 5.1 2.2 37.9 38.0 12.6 0.0 4.3 23.0 0.0 1.2
Prop In Lane 1.00 1.00 1.00 0.09 1.00 0.70 1.00 0.37
Lane Grp Cap(c), veh/h 268 1940 828 42 756 784 370 0 367 315 0 335
V/C Ratio(X) 0.89 0.88 0.17 0.72 0.85 0.85 0.43 0.00 0.21 0.71 0.00 0.06
Avail Cap(c_a), veh/h 319 1940 828 205 908 941 606 0 636 537 0 580
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 47.4 22.1 12.4 54.7 28.3 28.3 39.1 0.0 35.3 44.7 0.0 34.1
Incr Delay (d2), s/veh 20.8 5.0 0.0 8.3 5.7 5.6 0.3 0.0 0.1 1.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.9 24.4 2.1 1.0 19.0 19.7 4.5 0.0 1.9 6.9 0.0 0.5
LnGrp Delay(d),s/veh 68.1 27.0 12.5 63.0 33.9 33.9 39.4 0.0 35.5 45.8 0.0 34.1
LnGrp LOS E C B E C C D D D C
Approach Vol, veh/h 2088 1337 237 242
Approach Delay, s/veh 30.8 34.5 38.1 44.9
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 32.7 11.6 69.0 32.7 24.3 56.3
Change Period (Y+Rc), s * 6.8 * 8.5 * 6.3 * 6.8 * 7.5 * 6.3
Max Green Setting (Gmax), s * 45 * 15 * 60 * 45 * 20 * 60
Max Q Clear Time (g_c+I1), s 14.6 4.2 50.3 25.0 16.7 40.0
Green Ext Time (p_c), s 0.9 0.0 7.8 0.9 0.1 10.0

Intersection Summary
HCM 2010 Ctrl Delay 33.4
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 TWSC Existing Plus Project Conditions
3: N Deer Run Rd & Morgan Mill Rd PM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 6.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 33 0 4 1 4 77 2 42 0 98 22 19
Future Vol, veh/h 33 0 4 1 4 77 2 42 0 98 22 19
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 75 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 79 79 79 79 79 79 79 79 79 79
Heavy Vehicles, % 0 0 25 0 0 0 0 2 0 0 9 5
Mvmt Flow 42 0 5 1 5 97 3 53 0 124 28 24
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 397 346 40 349 358 53 52 0 0 53 0 0
          Stage 1 288 288 - 58 58 - - - - - - -
          Stage 2 109 58 - 291 300 - - - - - - -
Critical Hdwy 7.1 6.5 6.45 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.525 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 567 580 969 609 572 1020 1567 - - 1566 - -
          Stage 1 724 677 - 959 851 - - - - - - -
          Stage 2 901 851 - 721 669 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 478 533 969 568 526 1020 1567 - - 1566 - -
Mov Cap-2 Maneuver 478 533 - 568 526 - - - - - - -
          Stage 1 723 623 - 957 849 - - - - - - -
          Stage 2 808 849 - 660 616 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.8 9.2 0.3 5.3
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1567 - - 506 966 1566 - -
HCM Lane V/C Ratio 0.002 - - 0.093 0.107 0.079 - -
HCM Control Delay (s) 7.3 - - 12.8 9.2 7.5 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.3 0.4 0.3 - -



HCM 2010 Signalized Intersection Summary Existing Plus Project Conditions - Mitigated
1: Drako Way & US-50 AM Peak Hour

Plateau Development

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 774 68 17 1622 133 37
Future Volume (veh/h) 774 68 17 1622 133 37
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1759 1792 1900 1827 1900 1900
Adj Flow Rate, veh/h 968 85 21 2028 166 46
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80
Percent Heavy Veh, % 8 6 0 4 0 0
Cap, veh/h 2253 1027 43 2633 217 194
Arrive On Green 0.67 0.67 0.02 0.76 0.12 0.12
Sat Flow, veh/h 3431 1524 1810 3563 1810 1615
Grp Volume(v), veh/h 968 85 21 2028 166 46
Grp Sat Flow(s),veh/h/ln 1671 1524 1810 1736 1810 1615
Q Serve(g_s), s 9.8 1.4 0.8 25.1 6.6 1.9
Cycle Q Clear(g_c), s 9.8 1.4 0.8 25.1 6.6 1.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2253 1027 43 2633 217 194
V/C Ratio(X) 0.43 0.08 0.49 0.77 0.76 0.24
Avail Cap(c_a), veh/h 2385 1087 127 2932 452 404
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 5.5 4.2 35.7 5.2 31.5 29.5
Incr Delay (d2), s/veh 0.1 0.0 8.4 1.2 5.5 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 0.6 0.5 12.0 3.6 0.9
LnGrp Delay(d),s/veh 5.7 4.2 44.1 6.4 37.1 30.1
LnGrp LOS A A D A D C
Approach Vol, veh/h 1053 2049 212
Approach Delay, s/veh 5.5 6.8 35.6
Approach LOS A A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 8
Phs Duration (G+Y+Rc), s 13.4 6.3 54.4 60.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 5.2 52.8 62.5
Max Q Clear Time (g_c+I1), s 8.6 2.8 11.8 27.1
Green Ext Time (p_c), s 0.4 0.0 32.7 29.0

Intersection Summary
HCM 2010 Ctrl Delay 8.2
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Existing Plus Project Conditions - Mitigated
1: Drako Way & US-50 PM Peak Hour

Plateau Development

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1723 165 46 1011 108 31
Future Volume (veh/h) 1723 165 46 1011 108 31
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1900 1429 1827 1712 1429
Adj Flow Rate, veh/h 1833 176 49 1076 115 33
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 3 0 33 4 11 33
Cap, veh/h 2365 1090 59 2709 155 116
Arrive On Green 0.67 0.67 0.04 0.78 0.10 0.10
Sat Flow, veh/h 3597 1615 1361 3563 1630 1214
Grp Volume(v), veh/h 1833 176 49 1076 115 33
Grp Sat Flow(s),veh/h/ln 1752 1615 1361 1736 1630 1214
Q Serve(g_s), s 25.8 2.9 2.6 7.1 5.0 1.8
Cycle Q Clear(g_c), s 25.8 2.9 2.6 7.1 5.0 1.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2365 1090 59 2709 155 116
V/C Ratio(X) 0.78 0.16 0.83 0.40 0.74 0.29
Avail Cap(c_a), veh/h 2545 1173 109 3016 410 306
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.0 4.3 34.3 2.5 31.8 30.4
Incr Delay (d2), s/veh 1.5 0.1 24.6 0.1 6.8 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.7 1.3 1.4 3.3 2.5 0.7
LnGrp Delay(d),s/veh 9.5 4.4 58.9 2.6 38.6 31.8
LnGrp LOS A A E A D C
Approach Vol, veh/h 2009 1125 148
Approach Delay, s/veh 9.0 5.1 37.1
Approach LOS A A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 8
Phs Duration (G+Y+Rc), s 11.4 7.6 53.3 60.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.2 5.8 52.5 62.8
Max Q Clear Time (g_c+I1), s 7.0 4.6 27.8 9.1
Green Ext Time (p_c), s 0.3 0.0 21.0 38.9

Intersection Summary
HCM 2010 Ctrl Delay 8.9
HCM 2010 LOS A



HCM 2010 TWSC Cumulative Conditions
1: Drako Way & US-50 AM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 852 20 2 1809 4 0
Future Vol, veh/h 852 20 2 1809 4 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 345 265 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 80 80 80 80 80 80
Heavy Vehicles, % 8 6 0 4 0 0
Mvmt Flow 1065 25 3 2261 5 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1065 0 2201 533
          Stage 1 - - - - 1065 -
          Stage 2 - - - - 1136 -
Critical Hdwy - - 4.1 - 6.8 6.9
Critical Hdwy Stg 1 - - - - 5.8 -
Critical Hdwy Stg 2 - - - - 5.8 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 662 - 39 496
          Stage 1 - - - - 297 -
          Stage 2 - - - - 272 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 662 - 39 496
Mov Cap-2 Maneuver - - - - 147 -
          Stage 1 - - - - 297 -
          Stage 2 - - - - 271 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 30.4
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 147 - - 662 -
HCM Lane V/C Ratio 0.034 - - 0.004 -
HCM Control Delay (s) 30.4 - - 10.5 -
HCM Lane LOS D - - B -
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 2010 Signalized Intersection Summary Cumulative Conditions
2: N Deer Run Rd/Arrowhead Dr & US-50 AM Peak Hour

Plateau Development

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 739 97 13 1693 215 45 10 15 56 3 3
Future Volume (veh/h) 12 739 97 13 1693 215 45 10 15 56 3 3
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1727 1727 1624 1811 1900 1583 1672 1900 1508 1631 1900
Adj Flow Rate, veh/h 13 812 107 14 1860 236 49 11 16 62 3 3
Adj No. of Lanes 1 2 1 1 2 0 1 1 0 1 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 10 10 17 5 5 20 0 0 26 0 0
Cap, veh/h 28 2117 947 25 2026 252 190 58 85 168 71 71
Arrive On Green 0.02 0.65 0.65 0.02 0.66 0.66 0.09 0.09 0.09 0.09 0.09 0.09
Sat Flow, veh/h 1810 3282 1468 1547 3082 383 1194 617 897 1115 749 749
Grp Volume(v), veh/h 13 812 107 14 1021 1075 49 0 27 62 0 6
Grp Sat Flow(s),veh/h/ln 1810 1641 1468 1547 1721 1744 1194 0 1514 1115 0 1499
Q Serve(g_s), s 0.6 10.3 2.5 0.8 44.3 48.8 3.4 0.0 1.5 4.8 0.0 0.3
Cycle Q Clear(g_c), s 0.6 10.3 2.5 0.8 44.3 48.8 3.8 0.0 1.5 6.3 0.0 0.3
Prop In Lane 1.00 1.00 1.00 0.22 1.00 0.59 1.00 0.50
Lane Grp Cap(c), veh/h 28 2117 947 25 1131 1147 190 0 143 168 0 142
V/C Ratio(X) 0.46 0.38 0.11 0.55 0.90 0.94 0.26 0.00 0.19 0.37 0.00 0.04
Avail Cap(c_a), veh/h 408 2222 994 262 1165 1181 683 0 769 629 0 761
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 43.3 7.4 6.0 43.2 12.8 13.6 38.2 0.0 37.0 39.9 0.0 36.5
Incr Delay (d2), s/veh 4.4 0.0 0.0 6.7 9.4 13.3 0.3 0.0 0.2 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 4.6 1.0 0.4 23.7 27.2 1.2 0.0 0.6 1.5 0.0 0.1
LnGrp Delay(d),s/veh 47.7 7.5 6.0 50.0 22.2 26.9 38.4 0.0 37.2 40.4 0.0 36.5
LnGrp LOS D A A D C C D D D D
Approach Vol, veh/h 932 2110 76 68
Approach Delay, s/veh 7.9 24.8 38.0 40.0
Approach LOS A C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 15.2 10.0 63.5 15.2 8.9 64.5
Change Period (Y+Rc), s * 6.8 * 8.5 * 6.3 * 6.8 * 7.5 * 6.3
Max Green Setting (Gmax), s * 45 * 15 * 60 * 45 * 20 * 60
Max Q Clear Time (g_c+I1), s 5.8 2.8 12.3 8.3 2.6 50.8
Green Ext Time (p_c), s 0.4 0.0 22.5 0.4 0.0 7.5

Intersection Summary
HCM 2010 Ctrl Delay 20.5
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 TWSC Cumulative Conditions
3: N Deer Run Rd & Morgan Mill Rd AM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 2.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 1 4 0 1 7 1 29 1 22 25 25
Future Vol, veh/h 8 1 4 0 1 7 1 29 1 22 25 25
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 1
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 75 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 79 79 79 79 79 79 79 79 79 79
Heavy Vehicles, % 0 0 0 0 0 0 0 8 0 5 9 0
Mvmt Flow 10 1 5 0 1 9 1 37 1 28 32 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 149 145 48 146 160 37 64 0 0 38 0 0
          Stage 1 104 104 - 40 40 - - - - - - -
          Stage 2 45 41 - 106 120 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.15 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.245 - -
Pot Cap-1 Maneuver 824 750 1027 827 736 1041 1551 - - 1553 - -
          Stage 1 907 813 - 980 866 - - - - - - -
          Stage 2 974 865 - 905 800 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 804 735 1026 810 722 1041 1551 - - 1553 - -
Mov Cap-2 Maneuver 804 735 - 810 722 - - - - - - -
          Stage 1 906 798 - 979 865 - - - - - - -
          Stage 2 964 864 - 883 785 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.3 8.7 0.2 2.2
HCM LOS A A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1551 - - 855 987 1553 - -
HCM Lane V/C Ratio 0.001 - - 0.019 0.01 0.018 - -
HCM Control Delay (s) 7.3 - - 9.3 8.7 7.4 - -
HCM Lane LOS A - - A A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0.1 - -



HCM 2010 TWSC Cumulative Conditions
1: Drako Way & US-50 PM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1916 20 3 1115 10 3
Future Vol, veh/h 1916 20 3 1115 10 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 345 265 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 3 0 33 4 11 33
Mvmt Flow 2038 21 3 1186 11 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 2038 0 2637 1019
          Stage 1 - - - - 2038 -
          Stage 2 - - - - 599 -
Critical Hdwy - - 4.76 - 7.02 7.56
Critical Hdwy Stg 1 - - - - 6.02 -
Critical Hdwy Stg 2 - - - - 6.02 -
Follow-up Hdwy - - 2.53 - 3.61 3.63
Pot Cap-1 Maneuver - - 181 - 17 187
          Stage 1 - - - - 78 -
          Stage 2 - - - - 487 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 181 - 17 187
Mov Cap-2 Maneuver - - - - 65 -
          Stage 1 - - - - 78 -
          Stage 2 - - - - 479 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 61.7
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 77 - - 181 -
HCM Lane V/C Ratio 0.18 - - 0.018 -
HCM Control Delay (s) 61.7 - - 25.2 -
HCM Lane LOS F - - D -
HCM 95th %tile Q(veh) 0.6 - - 0.1 -



HCM 2010 Signalized Intersection Summary Cumulative Conditions
2: N Deer Run Rd/Arrowhead Dr & US-50 PM Peak Hour

Plateau Development

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 235 1526 56 13 1124 51 105 16 43 213 3 7
Future Volume (veh/h) 235 1526 56 13 1124 51 105 16 43 213 3 7
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1845 1759 1624 1804 1900 1881 1800 1900 1863 1743 1900
Adj Flow Rate, veh/h 267 1734 64 15 1277 58 119 18 49 242 3 8
Adj No. of Lanes 1 2 1 1 2 0 1 1 0 1 1 0
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 0 3 8 17 5 5 1 7 7 2 33 33
Cap, veh/h 294 1967 839 26 1414 64 387 101 275 331 98 262
Arrive On Green 0.16 0.56 0.56 0.02 0.42 0.42 0.24 0.24 0.24 0.24 0.24 0.24
Sat Flow, veh/h 1810 3505 1495 1547 3339 151 1412 428 1166 1329 417 1112
Grp Volume(v), veh/h 267 1734 64 15 655 680 119 0 67 242 0 11
Grp Sat Flow(s),veh/h/ln 1810 1752 1495 1547 1713 1777 1412 0 1595 1329 0 1530
Q Serve(g_s), s 16.8 49.7 2.3 1.1 41.2 41.3 8.2 0.0 3.9 20.5 0.0 0.6
Cycle Q Clear(g_c), s 16.8 49.7 2.3 1.1 41.2 41.3 8.8 0.0 3.9 24.4 0.0 0.6
Prop In Lane 1.00 1.00 1.00 0.09 1.00 0.73 1.00 0.73
Lane Grp Cap(c), veh/h 294 1967 839 26 726 753 387 0 375 331 0 360
V/C Ratio(X) 0.91 0.88 0.08 0.59 0.90 0.90 0.31 0.00 0.18 0.73 0.00 0.03
Avail Cap(c_a), veh/h 313 1967 839 201 889 922 604 0 621 535 0 596
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 47.5 22.0 11.6 56.4 31.1 31.1 37.4 0.0 35.3 45.0 0.0 34.0
Incr Delay (d2), s/veh 26.6 4.9 0.0 7.7 9.6 9.5 0.2 0.0 0.1 1.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.6 25.2 0.9 0.5 21.4 22.2 3.2 0.0 1.7 7.6 0.0 0.3
LnGrp Delay(d),s/veh 74.1 26.9 11.6 64.1 40.7 40.6 37.6 0.0 35.3 46.2 0.0 34.0
LnGrp LOS E C B E D D D D D C
Approach Vol, veh/h 2065 1350 186 253
Approach Delay, s/veh 32.5 40.9 36.8 45.7
Approach LOS C D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 34.0 10.4 71.2 34.0 26.3 55.3
Change Period (Y+Rc), s * 6.8 * 8.5 * 6.3 * 6.8 * 7.5 * 6.3
Max Green Setting (Gmax), s * 45 * 15 * 60 * 45 * 20 * 60
Max Q Clear Time (g_c+I1), s 10.8 3.1 51.7 26.4 18.8 43.3
Green Ext Time (p_c), s 0.8 0.0 6.9 0.8 0.1 5.6

Intersection Summary
HCM 2010 Ctrl Delay 36.6
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 TWSC Cumulative Conditions
3: N Deer Run Rd & Morgan Mill Rd PM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 3.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 37 0 4 1 4 16 2 47 0 6 25 21
Future Vol, veh/h 37 0 4 1 4 16 2 47 0 6 25 21
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 75 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 79 79 79 79 79 79 79 79 79 79
Heavy Vehicles, % 0 0 25 0 0 0 0 2 0 0 9 5
Mvmt Flow 47 0 5 1 5 20 3 59 0 8 32 27
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 137 125 45 128 138 59 58 0 0 59 0 0
          Stage 1 60 60 - 65 65 - - - - - - -
          Stage 2 77 65 - 63 73 - - - - - - -
Critical Hdwy 7.1 6.5 6.45 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.525 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 838 769 963 850 757 1012 1559 - - 1558 - -
          Stage 1 957 849 - 951 845 - - - - - - -
          Stage 2 937 845 - 953 838 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 813 764 963 841 752 1012 1559 - - 1558 - -
Mov Cap-2 Maneuver 813 764 - 841 752 - - - - - - -
          Stage 1 955 845 - 949 843 - - - - - - -
          Stage 2 911 843 - 943 834 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.7 8.9 0.3 0.8
HCM LOS A A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1559 - - 826 941 1558 - -
HCM Lane V/C Ratio 0.002 - - 0.063 0.028 0.005 - -
HCM Control Delay (s) 7.3 - - 9.7 8.9 7.3 - -
HCM Lane LOS A - - A A A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0.1 0 - -



HCM 2010 TWSC Cumulative Plus Project Conditions
1: Drako Way & US-50 AM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 12.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 864 70 17 1814 133 37
Future Vol, veh/h 864 70 17 1814 133 37
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 345 265 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 80 80 80 80 80 80
Heavy Vehicles, % 8 6 0 4 0 0
Mvmt Flow 1080 88 21 2268 166 46
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1080 0 2256 540
          Stage 1 - - - - 1080 -
          Stage 2 - - - - 1176 -
Critical Hdwy - - 4.1 - 6.8 6.9
Critical Hdwy Stg 1 - - - - 5.8 -
Critical Hdwy Stg 2 - - - - 5.8 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 653 - ~ 36 491
          Stage 1 - - - - 292 -
          Stage 2 - - - - 260 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 653 - ~ 35 491
Mov Cap-2 Maneuver - - - - ~ 139 -
          Stage 1 - - - - 292 -
          Stage 2 - - - - 252 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 221.4
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 165 - - 653 -
HCM Lane V/C Ratio 1.288 - - 0.033 -
HCM Control Delay (s) 221.4 - - 10.7 -
HCM Lane LOS F - - B -
HCM 95th %tile Q(veh) 12.4 - - 0.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Cumulative Plus Project Conditions
2: N Deer Run Rd/Arrowhead Dr & US-50 AM Peak Hour

Plateau Development

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 787 121 18 1817 220 107 17 27 58 6 3
Future Volume (veh/h) 12 787 121 18 1817 220 107 17 27 58 6 3
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1727 1727 1624 1811 1900 1583 1665 1900 1508 1729 1900
Adj Flow Rate, veh/h 13 865 133 20 1997 242 118 19 30 64 7 3
Adj No. of Lanes 1 2 1 1 2 0 1 1 0 1 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 10 10 17 5 5 20 0 0 26 0 0
Cap, veh/h 28 2034 910 33 1973 234 224 76 119 186 149 64
Arrive On Green 0.02 0.62 0.62 0.02 0.64 0.64 0.13 0.13 0.13 0.13 0.13 0.13
Sat Flow, veh/h 1810 3282 1468 1547 3099 368 1189 583 920 1093 1149 493
Grp Volume(v), veh/h 13 865 133 20 1091 1148 118 0 49 64 0 10
Grp Sat Flow(s),veh/h/ln 1810 1641 1468 1547 1721 1746 1189 0 1503 1093 0 1642
Q Serve(g_s), s 0.7 12.8 3.6 1.2 59.3 60.0 9.1 0.0 2.8 5.3 0.0 0.5
Cycle Q Clear(g_c), s 0.7 12.8 3.6 1.2 59.3 60.0 9.6 0.0 2.8 8.0 0.0 0.5
Prop In Lane 1.00 1.00 1.00 0.21 1.00 0.61 1.00 0.30
Lane Grp Cap(c), veh/h 28 2034 910 33 1095 1112 224 0 195 186 0 213
V/C Ratio(X) 0.47 0.43 0.15 0.60 1.00 1.03 0.53 0.00 0.25 0.34 0.00 0.05
Avail Cap(c_a), veh/h 384 2089 935 246 1095 1112 638 0 718 566 0 784
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 46.0 9.3 7.5 45.7 17.0 17.1 40.1 0.0 36.9 40.5 0.0 35.9
Incr Delay (d2), s/veh 4.5 0.1 0.0 6.2 26.1 35.8 0.7 0.0 0.2 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 5.8 1.4 0.6 35.5 39.5 3.0 0.0 1.2 1.6 0.0 0.2
LnGrp Delay(d),s/veh 50.6 9.3 7.5 51.9 43.1 52.9 40.8 0.0 37.2 40.9 0.0 36.0
LnGrp LOS D A A D D F D D D D
Approach Vol, veh/h 1011 2259 167 74
Approach Delay, s/veh 9.6 48.2 39.8 40.3
Approach LOS A D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 19.0 10.5 64.7 19.0 8.9 66.3
Change Period (Y+Rc), s * 6.8 * 8.5 * 6.3 * 6.8 * 7.5 * 6.3
Max Green Setting (Gmax), s * 45 * 15 * 60 * 45 * 20 * 60
Max Q Clear Time (g_c+I1), s 11.6 3.2 14.8 10.0 2.7 62.0
Green Ext Time (p_c), s 0.6 0.0 25.3 0.6 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 36.5
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 TWSC Cumulative Plus Project Conditions
3: N Deer Run Rd & Morgan Mill Rd AM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 5.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 1 4 0 1 88 1 29 1 54 25 25
Future Vol, veh/h 8 1 4 0 1 88 1 29 1 54 25 25
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 1
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 75 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 79 79 79 79 79 79 79 79 79 79
Heavy Vehicles, % 0 0 0 0 0 0 0 8 0 5 9 0
Mvmt Flow 10 1 5 0 1 111 1 37 1 68 32 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 281 226 48 227 241 37 64 0 0 38 0 0
          Stage 1 185 185 - 40 40 - - - - - - -
          Stage 2 96 41 - 187 201 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.15 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.245 - -
Pot Cap-1 Maneuver 675 677 1027 733 664 1041 1551 - - 1553 - -
          Stage 1 821 751 - 980 866 - - - - - - -
          Stage 2 916 865 - 819 739 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 581 646 1026 704 634 1041 1551 - - 1553 - -
Mov Cap-2 Maneuver 581 646 - 704 634 - - - - - - -
          Stage 1 820 717 - 979 865 - - - - - - -
          Stage 2 816 864 - 778 706 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.5 8.9 0.2 3.9
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1551 - - 677 1034 1553 - -
HCM Lane V/C Ratio 0.001 - - 0.024 0.109 0.044 - -
HCM Control Delay (s) 7.3 - - 10.5 8.9 7.4 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0.4 0.1 - -



HCM 2010 TWSC Cumulative Plus Project Conditions
1: Drako Way & US-50 PM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 27.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1926 167 46 1129 109 31
Future Vol, veh/h 1926 167 46 1129 109 31
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 345 265 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 3 0 33 4 11 33
Mvmt Flow 2049 178 49 1201 116 33
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 2049 0 2747 1024
          Stage 1 - - - - 2049 -
          Stage 2 - - - - 698 -
Critical Hdwy - - 4.76 - 7.02 7.56
Critical Hdwy Stg 1 - - - - 6.02 -
Critical Hdwy Stg 2 - - - - 6.02 -
Follow-up Hdwy - - 2.53 - 3.61 3.63
Pot Cap-1 Maneuver - - 179 - ~ 14 185
          Stage 1 - - - - ~ 76 -
          Stage 2 - - - - 432 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 179 - ~ 10 185
Mov Cap-2 Maneuver - - - - ~ 59 -
          Stage 1 - - - - ~ 76 -
          Stage 2 - - - - 314 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.3 $ 662.3
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 69 - - 179 -
HCM Lane V/C Ratio 2.158 - - 0.273 -
HCM Control Delay (s) $ 662.3 - - 32.5 -
HCM Lane LOS F - - D -
HCM 95th %tile Q(veh) 14 - - 1.1 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Cumulative Plus Project Conditions
2: N Deer Run Rd/Arrowhead Dr & US-50 PM Peak Hour

Plateau Development

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 235 1668 127 27 1219 55 153 22 52 219 11 7
Future Volume (veh/h) 235 1668 127 27 1219 55 153 22 52 219 11 7
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1845 1759 1624 1804 1900 1881 1799 1900 1863 1578 1900
Adj Flow Rate, veh/h 267 1895 144 31 1385 62 174 25 59 249 12 8
Adj No. of Lanes 1 2 1 1 2 0 1 1 0 1 1 0
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 0 3 8 17 5 5 1 7 7 2 33 33
Cap, veh/h 281 1949 832 40 1453 65 392 119 281 329 220 147
Arrive On Green 0.16 0.56 0.56 0.03 0.43 0.43 0.25 0.25 0.25 0.25 0.25 0.25
Sat Flow, veh/h 1810 3505 1495 1547 3341 149 1400 476 1124 1308 879 586
Grp Volume(v), veh/h 267 1895 144 31 709 738 174 0 84 249 0 20
Grp Sat Flow(s),veh/h/ln 1810 1752 1495 1547 1713 1777 1400 0 1601 1308 0 1465
Q Serve(g_s), s 18.9 67.4 6.1 2.6 51.5 51.8 13.9 0.0 5.4 24.0 0.0 1.3
Cycle Q Clear(g_c), s 18.9 67.4 6.1 2.6 51.5 51.8 15.2 0.0 5.4 29.3 0.0 1.3
Prop In Lane 1.00 1.00 1.00 0.08 1.00 0.70 1.00 0.40
Lane Grp Cap(c), veh/h 281 1949 832 40 745 773 392 0 401 329 0 367
V/C Ratio(X) 0.95 0.97 0.17 0.77 0.95 0.95 0.44 0.00 0.21 0.76 0.00 0.05
Avail Cap(c_a), veh/h 281 1949 832 180 797 827 530 0 559 458 0 511
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 54.0 27.7 14.1 62.4 35.1 35.2 42.5 0.0 38.3 49.9 0.0 36.7
Incr Delay (d2), s/veh 40.3 14.3 0.0 10.9 19.8 19.9 0.3 0.0 0.1 2.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.6 36.2 2.5 1.2 28.3 29.5 5.4 0.0 2.4 8.9 0.0 0.5
LnGrp Delay(d),s/veh 94.3 41.9 14.1 73.4 54.9 55.2 42.8 0.0 38.3 52.5 0.0 36.8
LnGrp LOS F D B E D E D D D D
Approach Vol, veh/h 2306 1478 258 269
Approach Delay, s/veh 46.3 55.4 41.4 51.4
Approach LOS D E D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 39.1 11.9 78.0 39.1 27.5 62.4
Change Period (Y+Rc), s * 6.8 * 8.5 * 6.3 * 6.8 * 7.5 * 6.3
Max Green Setting (Gmax), s * 45 * 15 * 60 * 45 * 20 * 60
Max Q Clear Time (g_c+I1), s 17.2 4.6 69.4 31.3 20.9 53.8
Green Ext Time (p_c), s 1.0 0.0 0.0 0.9 0.0 2.3

Intersection Summary
HCM 2010 Ctrl Delay 49.4
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 TWSC Cumulative Plus Project Conditions
3: N Deer Run Rd & Morgan Mill Rd PM Peak Hour

Plateau Development

Intersection
Int Delay, s/veh 6.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 37 0 4 1 4 79 2 47 0 99 25 21
Future Vol, veh/h 37 0 4 1 4 79 2 47 0 99 25 21
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 75 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 79 79 79 79 79 79 79 79 79 79
Heavy Vehicles, % 0 0 25 0 0 0 0 2 0 0 9 5
Mvmt Flow 47 0 5 1 5 100 3 59 0 125 32 27
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 413 361 45 363 374 59 58 0 0 59 0 0
          Stage 1 296 296 - 65 65 - - - - - - -
          Stage 2 117 65 - 298 309 - - - - - - -
Critical Hdwy 7.1 6.5 6.45 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.525 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 553 569 963 597 560 1012 1559 - - 1558 - -
          Stage 1 717 672 - 951 845 - - - - - - -
          Stage 2 892 845 - 715 663 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 464 522 963 557 514 1012 1559 - - 1558 - -
Mov Cap-2 Maneuver 464 522 - 557 514 - - - - - - -
          Stage 1 716 618 - 949 843 - - - - - - -
          Stage 2 797 843 - 654 610 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 13.2 9.2 0.3 5.1
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1559 - - 489 958 1558 - -
HCM Lane V/C Ratio 0.002 - - 0.106 0.111 0.08 - -
HCM Control Delay (s) 7.3 - - 13.2 9.2 7.5 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0.4 0.4 0.3 - -



HCM 2010 Signalized Intersection Summary Cumulative Plus Project Conditions - Mitigated
1: Project Access Rd & US-50 AM Peak Hour

Plateau Development

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 864 70 17 1814 133 37
Future Volume (veh/h) 864 70 17 1814 133 37
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1759 1792 1900 1827 1900 1900
Adj Flow Rate, veh/h 1080 88 21 2268 166 46
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80
Percent Heavy Veh, % 8 6 0 4 0 0
Cap, veh/h 2291 1044 42 2660 215 191
Arrive On Green 0.69 0.69 0.02 0.77 0.12 0.12
Sat Flow, veh/h 3431 1524 1810 3563 1810 1615
Grp Volume(v), veh/h 1080 88 21 2268 166 46
Grp Sat Flow(s),veh/h/ln 1671 1524 1810 1736 1810 1615
Q Serve(g_s), s 11.7 1.5 0.9 34.4 7.0 2.0
Cycle Q Clear(g_c), s 11.7 1.5 0.9 34.4 7.0 2.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2291 1044 42 2660 215 191
V/C Ratio(X) 0.47 0.08 0.50 0.85 0.77 0.24
Avail Cap(c_a), veh/h 2291 1044 120 2775 428 382
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 5.7 4.1 37.7 6.2 33.4 31.3
Incr Delay (d2), s/veh 0.2 0.0 8.7 2.7 5.9 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.3 0.6 0.6 16.7 3.8 0.9
LnGrp Delay(d),s/veh 5.9 4.1 46.4 8.8 39.3 31.9
LnGrp LOS A A D A D C
Approach Vol, veh/h 1168 2289 212
Approach Delay, s/veh 5.7 9.2 37.7
Approach LOS A A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 8
Phs Duration (G+Y+Rc), s 13.8 6.3 58.1 64.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.5 5.2 52.8 62.5
Max Q Clear Time (g_c+I1), s 9.0 2.9 13.7 36.4
Green Ext Time (p_c), s 0.4 0.0 34.3 23.5

Intersection Summary
HCM 2010 Ctrl Delay 9.7
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Cumulative Plus Project Conditions - Mitigated
1: Drako Way & US-50 PM Peak Hour

Plateau Development

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1926 167 46 1129 109 31
Future Volume (veh/h) 1926 167 46 1129 109 31
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1900 1429 1827 1712 1429
Adj Flow Rate, veh/h 2049 178 49 1201 116 33
Adj No. of Lanes 2 1 1 2 1 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 3 0 33 4 11 33
Cap, veh/h 2402 1107 58 2731 155 115
Arrive On Green 0.69 0.69 0.04 0.79 0.09 0.09
Sat Flow, veh/h 3597 1615 1361 3563 1630 1214
Grp Volume(v), veh/h 2049 178 49 1201 116 33
Grp Sat Flow(s),veh/h/ln 1752 1615 1361 1736 1630 1214
Q Serve(g_s), s 33.7 3.0 2.7 8.6 5.3 1.9
Cycle Q Clear(g_c), s 33.7 3.0 2.7 8.6 5.3 1.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2402 1107 58 2731 155 115
V/C Ratio(X) 0.85 0.16 0.85 0.44 0.75 0.29
Avail Cap(c_a), veh/h 2462 1134 89 2871 385 287
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.1 4.2 36.2 2.6 33.6 32.1
Incr Delay (d2), s/veh 3.1 0.1 34.3 0.1 7.1 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 17.0 1.3 1.6 4.0 2.7 0.7
LnGrp Delay(d),s/veh 12.1 4.3 70.5 2.8 40.6 33.4
LnGrp LOS B A E A D C
Approach Vol, veh/h 2227 1250 149
Approach Delay, s/veh 11.5 5.4 39.0
Approach LOS B A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 8
Phs Duration (G+Y+Rc), s 11.7 7.7 56.7 64.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 5.0 53.5 63.0
Max Q Clear Time (g_c+I1), s 7.3 4.7 35.7 10.6
Green Ext Time (p_c), s 0.3 0.0 16.5 43.0

Intersection Summary
HCM 2010 Ctrl Delay 10.5
HCM 2010 LOS B































































































































































































































 

 Carson City Planning Division 
 108 E. Proctor Street 
 Carson City, Nevada 89701 
 (775) 887-2180 – Hearing Impaired: 711 
 planning@carson.org  
 www.carson.org/planning 

 

MEMORANDUM 
Planning Commission Meeting of November 28, 2018 

 
TO:  Planning Commission       Item E-6 
 
FROM: Heather Ferris 
  Associate Planner 
 
DATE:  November 27, 2018 
 
SUBJECT: TSM-18-154 For Possible Action:  To make a recommendation to the Board of 

Supervisors regarding a Tentative Subdivision Map application to create 270 
single family residential lots, 9 common area parcels, 3 remainder parcels, and 
approximately 13.36 acres of right-of-way within a 119.1 acre project area; 
located southeast of US Highway 50 and north east of Deer Run Road, within the 
V&T Specific Plan Area, APN’s 008-521-54, -55, 89, 90, 008-522-16, -17, -18, 
008-531-59, and -60. 

 
Since the release of the packet, the staff has been in discussions with the applicant.  In these 
discussions, we have identified opportunities to make changes to some of the recommended 
Conditions of Approval to help improve clarity.  
 
The proposed modifications to the conditions are as follows.  New wording appears bolded and 
underlined.  Proposed deleted language appears with a strikethrough. 
 
19. The developer shall enter into an agreement with the City to address the following: 

a. Developer to contribute at a pro-rata share to upsizing the sewer 
main in Airport Road from US 50 to Douglas Drive, which is at capacity; 
and 

b. Developer to contribute at a pro-rata share for the construction of an 
appropriate roadway treatment to maintain the pavement performance of 
Airport Road between US 50 and Woodside Drive where the sewer main 
must be upgraded. 

 
21. The water main and storm drain must be stubbed to the north at Court “B” as shown.  

The sewer main at Court “B” must also be stubbed to the north property line. The 
water and sewer mains must extend along Drako Way to the north property line 
near Astro Drive. 

 
37. A Homeowners Association/Maintenance Association or similar entity must be 

established for the following: 
a. Ownership and maintenance, in perpetuity, of all open space, common 

areas, landscaping, off-site roadway landscaping, and off-street trails 
within the development; and 
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b. Maintenance of all on-site drainage basins and any Low Impact Design, in 
perpetuity. 

 
Staff recommends the following motion: 
 
“I move to recommend to the Board of Supervisors approval of TSM-18-154, a Tentative 
Subdivision Map known as the Plateau Development, consisting of 270 single family residential 
lots, 9 common area parcels, 3 remainder parcels, and approximately 13.36 acres of right-of-
way within a 119.1 acre project area; located southeast of US Highway 50 and northeast of 
Deer Run Road, within the V&T Specific Plan Area, subject to the condition of approval included 
in the staff report and amended in staff’s memo dated November 27, 2018 and based on the 
findings as stated in the staff report.” 





From:	 Ken Dorr <ken.dorr@gmail.com>
Sent:	 Monday, November 26, 2018 1:56 PM
To:	 Heather Ferris; Stephen Pottey
Cc:	 Dan Stucky; Darren Schulz; Steven Ryckebosch; Ken Dorr; Mark Rotter; 
Elaine Barkdull-Spencer (vandtrailway@gmail.com)
Subject:	 Plateau Tentative Subdivision Map: Comments Regarding Proposed 
Utility Facilities
Attachments:	 Sewer Exhibit Figure ES-3 -East Highway 50 Sewer and Water 
Feasibility Study August 2006 BHC.pdf

Follow Up Flag:	 Follow up
Flag Status:	 Flagged

This message originated outside of Carson City's email system. Use caution if this message 
contains attachments, links, or requests for information.
 

 
Heather and Steve,

After Reviewing the utility concept for the proposed Plateau Tentative Map in North East Carson 
City, in conjunction with the "East Highway 50 Sewer and Water Preliminary Feasibility 
Study"  prepared by BHC Consultants for Carson City in 2006 (Study), I would like to take this 
opportunity to provide some comments for consideration during your review of the project.

As indicated on Figure ES-3 from the referenced Study, several Sanitary Sewer Routing 
Alternatives were considered to provide service for properties located within the the "Northeast 
Service Area" as identified in that Study.  Please also note that in addition to the private parcels 
located in that "North East Service Area," the proposed VTRW Eastgate Station Expansion is 
also located within this area.  All of these properties will ultimately require Sanitary Sewer and 
Water service to accommodate future development.

In order to maximize the flexibility of providing Sanitary Sewer service to the "Northeast 
Service Area," I would like to present the following for your consideration in reviewing the 
Plateau Tentative Map Application:
1.	 Consider requiring that  a sanitary sewer "stub out" to the Plateau Property Line be 
provided across Common Area Parcel "C" from Court "B" located in the North East 
corner of the Plateau Project.  This stub out would be located roughly in the same 
corridor as the offsite Water Line and Storm Sewer line which are planned for this 
project.  Since this option may require multiple Sanitary Sewer "drop-manholes," the 
City, may want to initially limit the requirement to simply requiring an easement across 
this Common Area from a Sanitary Sewer Line stubbed out behind the proposed cul-de-
sac pavement.
2.	 Consider requiring that the proposed Sanitary Sewer Line located within Drako Way be 
extended to the Northerly Property Line of the Plateau Project at Astro Way.  The City 
may also want to consider requiring extension of the the Water Main proposed for Drako 
Way to the project boundary.
3.	 Review the capacity of the Sanitary Sewer Lines being installed within the Plateau 
Project to ensure that potential flows generated by future development from the 
"Northeast Service Area" properties included in the Study can be accommodated through 
the Plateau project. 
In closing, I do not believe that these requests are unreasonable considering the Carson City 
normally requires main extensions along the full frontage of properties being developed when 



Carson City Utilities are required.

Thanks you for your time and consideration in this matter.
-- 
Kenneth L. Dorr, P.E.
KL Dorr Consulting LLC
P.O. Box 20112
Carson City, Nevada 89721 
775-721-2020
ken.dorr@gmail.com
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