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PRADO RANCHAREA 4

TRAFFIC STUDY

EXECUTIVE SUMMARY

The proposed Prado Ranch Area 4 development will be located in Washoe County, Nevada. The

project site is located north of Nectar Street, south of Tupelo Street, east of Lemmon Drive, and

west of Chesapeake Drive. The project site is currently undeveloped land. The purpose of this study

is to address the project's impact upon the adjacent street network. The Lemmon Drive intersections

with Sky Vista Parkway-Buck Drive, Military Drive, Arkansas Drive, Nectar Street, Chickadee
Drive, and Prado Ranch Boulevard have been identified for AM and PM peak hour capacity

analysis for the existing, existing plus project, and 2028 scenarios.

The proposed Prado Ranch Area 4 development will consist of the construction of a residential
subdivision containing 538 single family detached homes. The project is anticipated to generate

4,939 average daily trips with 386 trips occurring during the AM peak hour and 478 trips occuning
during the PM peak hour.

Traffic generated by Prado Ranch Area 4 will have some impact on the adjacent street network. The

following recommendations are made to mitigate project buildout traffic impacts.

It is recommended that any required signing, striping, or trafhc control improvements comply with
Washoe County requirements.

It is recommended that the Lemmon DriveA{ectar Street intersection be improved to include an

exclusive right tum lane at the south approach containing 245 feet of storage/deceleration length
with a 100 foot taper.

It is recommended that the Lemmon DrivelPrado Ranch Boulevard intersection be designed to
include stop sign control and separate left and right tum lanes at the east approach and an exclusive
right turn lane at the south approach containing 245 feet of storage/deceleration length with a 100

foot taper.

It is recommended that the Nectar Street access road shown on the project site plan be eliminated

and a new access connection be provided on Nectar Street from an extension of the most easterly

internal north/south street. It is recommended that the segment of this new connection road between

Nectar Street and the first intemal east/west street be designed to collector street standards.
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INTRODUCTION

STUDY AREA

The proposed Prado Ranch Area 4 development will be located in Washoe County, Nevada. The
project site is located north of Nectar Street, south of Tupelo Street, east of Lemmon Drive, and

west of Chesapeake Drive. Figure 1 shows the location of the project site. The purpose of this study
is to address the project's impact upon the adjacent street network. The Lemmon Drive intersections
with Sky Vista Parkway-Buck Drive, Military Drive, Arkansas Drive, Nectar Street, Chickadee
Drive, and Prado Ranch Boulevard have been identified for AM and PM peak hour capacity
analysis for the existing, existing plus project, and 2028 scenarios.

EXISTING AND PROPOSED LAND USES

The project site is currently undeveloped land. Adjacent properties generally include single family
homes and undeveloped land to the north, single family homes to the east and south, and
undeveloped land to the west. The proposed Prado Ranch Area 4 development will consist of the
construction of a residential subdivision containing 538 single family detached homes.

EXISTING AND PROPOSED ROADWAYS AND INTERSECTIONS

Lemmon Drive is a sixlane roadway from US-395 to Sky Vista Parkway, a four-lane roadway from
Sky Vista Parkway to Fleetwood Drive, and a two-lane roadway north of Fleetwood Drive. The
speed limit is posted for 45 miles per hour except for 35 mile per hour zones south of Sky Vista
Parkway and from Hydraulic Street to south of Palace Drive. Roadway improvements generally
include curb, gutter and sidewalk in developed areas and paved or graded shoulders in undeveloped
areas. Raised center medians exist near the Sky Vista Parkway and Military Road intersections, a
depressed median exists north of Military Road to Fleetwood Drive, and centerline striping exists on
the two-lane segment.

Sky Vista Parkway is a four-lane roadway with two through lanes in each direction from Lemmon
Drive to Vista Knoll Parkway. The speed limit is posted for 35 miles per hour. Roadway
improvements include curb, gutter, sidewalk and a bike lane on both sides of the street and a raised
center median or center two-way left turn lane. The roadway nzurows to one lane in each direction
west of Vista Knoll Parkway.

Buck Drive is a three-lane roadway with two eastbound lanes and one westbound lane from
Lemmon Drive to the shopping center's east driveway. The speed limit is not posted. Roadway
improvements include curb, gutter, sidewalk and a bike lane on both sides of the street and a center
two-way left tum lane.

Arkansas Drive is a two-lane roadway with one through lane in each direction east of Lemmon
Drive. The speed limit is posted for 25 miles per hour. Roadway improvements generally include
paved travel lanes and graded shoulders.
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Military Road is a four-lane roadway with two through lanes in each direction just west of Lemmon
Drive and a twolane roadway with one through lane in each direction further north to Echo
Avenue. The speed limit is posted for 45 miles per hour. Roadway improvements generally include
curb, gutter, sidewalk, and a bike lane on both sides of the four-lane roadway and bike lanes and
graded shoulders on the two-lane section. Some curb, gutter, and sidewalk improvements exist on
the two-lane section in developed areas.

Nectar Street is a two-lane roadway with one through lane in each direction east of Lemmon Drive.
The speed limit is posted for 25 miles per hour. Roadway improvements generally include paved
travel lanes and graded shoulders.

Chickadee Drive is a two-lane roadway with one through lane in each direction east of Lemmon
Drive. The speed limit is posted for 25 miles per hour. Roadway improvements generally include
paved travel lanes and graded shoulders. Chickadee Drive between Lemmon Drive and Chesapeake
Drive will be replaced with Prado Ranch Boulevard with development of the project. Prado Ranch
Boulevard will be constructed as a major arterial road from Lemmon Drive to the project's northeast
boundary.

The Lemmon DriveiSky Vista Parkway-Buck Drive intersection is a signalized fourJeg intersection
with protected phasing for all left turn movements. The north and south approaches each contain
dual left turn lanes, two through lanes, and one shared through-right turn lane. The west approach
contains one left tum lane, one through lane, and dual right turn lanes. The east approach contains
one left turn lane, one through lane, and one right tum lane. Crosswalks exist at all approaches.

The Lemmon Drive/Itfilitary Road intersection is a signalized four-leg intersection with protected
left tum phasing at the north and south approaches. The north approach contains one left tum lane,
one through lane, and one shared through-right turn lane. The south approach contains dual left tum
lanes, one through lane and one shared through-right tum lane. The west approach contains one
shared left tum-through lane and one free right tum lane with a southbound acceleration lane. The
east approach serves a church and contains one shared left turn-through-right tum lane.

The Lemmon Drive/Arkansas Drive intersection is an unsignalized three-leg intersection with stop
sign control at the east approach. The north approach contains one shared left tum-through lane. The
south approach contains one shared through-right tum lane. The east approach contains one shared
left tum-right tum lane.

The Lemmon DriveA{ectar Street intersection is an unsignalized three-leg intersection with stop
sign control at the east approach. The north approach contains one shared left tum{hrough lane. The
south approach contains one shared through-right turn lane. The east approach contains one shared
left turn-right turn lane.

The Lemmon DriveiChickadee Drive intersection is an unsignalized three-leg intersection with stop
sign control at the east approach. The north approach contains one shared left tum-through lane. The
south approach contains one shared through-right turn lane. The east approach contains one shared
left tum-right tum lane. This intersection will be eliminated with development of the project.
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The Lemmon Drive/Prado Ranch Boulevard intersection is anticipated to be constructed as an

unsignalized three-leg intersection with stop sign control at the east approach with development of
the project. The intersection will be analyzed with single lanes at all approaches.

TRIP GENERATION

In order to assess the magnitude of traffic impacts of the proposed development on the key
intersections, trip generation rates and peak hours had to be determined. Trip generation rates were

obtained from the Ninth Edition of ITE Trip Generation (2012) for Land Use 210: Single Family
Detached Housing. Trip generation was calculated for the peak hours occurring between 7:00 AM
and 9:00 AM and 4:00 PM and 6:00 PM which correspond to the peak hours of adjacent street

traffic. Table 1 shows a swnmary of the average daily traffic volumes and peak hour volumes
generated by the project. The trip generation worksheet is included in the Appendix.

TABLE 1

TRIP GENERATION

LAND USE ADT

AM PEAK HOUR PM PEAKHOUR

IN OUT TOTAL IN OUT TOTAL

Single Family (538 Dwelling Units) 4,939 97 289 386 30r t77 478

TRIP DISTRIBUTION AND ASSIGNMENT

The distribution of project trips to the key intersections was based on existing peak hour traffic
patterns and the locations of attractions and productions in the area. Figure 2 shows the
anticipated trip distribution. The peak hour trips were assigned to the key intersections based on
this distribution. Figure 3 shows the AM and PM peak hour trip assignment.

EXISTING AND PROJECTED TRAFFIC VOLUMES

Figure 4 shows the existing traffrc volumes at the key intersections during the AM and PM peak

hours. The existing traffrc volumes were obtained from traffrc counts taken in December of 2017
and from RTC's North Valleys Multimodal Transportation Study. Figure 5 shows the existing plus
project traffic volumes at the key intersections during the AM and PM peak hours. The existing plus
project volumes were obtained by adding the trip assignment volumes shown on Figure 3 to the
existing traffic volumes shown on Figure 4. Figure 6 shows the 2028 traffic volumes at the key
intersections during the AM and PM peak hours . The 2028 traffic volumes were estimated based

on a review of existing traffic volumes presented in this study and2035 traffic volumes obtained
from the North Valleys Multimodal Transportation Study. Prado Ranch was listed as a planned
2}-year forecast project in the North Valleys Multimodal Transportation Study. The 2028 volumes
are a combination of Prado Ranch buildout volumes and factored2}35 volumes.
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INTERSECTION CAPACITY ANALYSIS

The key intersections were analyzed for capacity based on procedures presented in the Highway
Capacity Manual (6th Edition), prepared by the Transportation Research Board, for unsignalized
and signalized intersections using the latest version of the Highway Capacity software.

The result of capacity analysis is a level of service (LOS) rating for each signalized intersection or
minor movement at a two-way stop controlled intersection. Level of service is a qualitative measure

of traffic operating conditions where a letter grade "A" through "F", conesponding to progressively
worsening traffic operation, is assigned to the signalized intersection or unsignalized intersection
minor movement.

The Highway Capacity Manual defines level of service for stop controlled intersections in terms of
computed or measured control delay for each minor movement. Level of service is not defined for
the intersection as a whole. The level of service criteria for unsignalized intersections is shown in
Table2.

TABLE 2
LEVEL OF SERVICE CzuTEzuA FOR UNSIGNALIZED INTERSECTIONS

LEVEL OF SERVICE DELAY RANGE (SEC/VEH)

A <10

B >10 and <15

C >15 and S25

D >25 and <35

E >35 and <50

F >50

Level of service for signalized intersections is stated in terms of the average control delay per
vehicle for a peak 15 minute analysis period. The level of service criteria for signalized
intersections is shown in Table 3.

TABLE 3

LEVEL OF SERVICE CRITERIA FOR SIGNALIZED INTERSECTIONS

LEVEL OF SERVICE CONTROL DELAY PER VEHICLE (SEC)

A <10

B >10 and (20

C >20 and <35

D >35 and <55

E >55 and <80

F >80
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TABLE 4
INTERSECTION LEVEL OF SERVICE AND DELAY RESULTS

INTERSECTION
EXISTING

EXISTING
+ PROJECT 2028

AM PM AM PM AM PM

Lemmon/Sky Vista/Buck (Signal) c30.5 D35.8 c32.2 D37.3 D51.0 F1 15.2

Lemmor/Military (Signal) B 16.3 816.4 816.9 B16.9 c33.4 c31.2

Lemmon/Arkansas (Stop at East)
WB Left-Right
SB Left

B 10.7

47.4
Bl1.9
A8.0

cl5.1
47.6

c18.8
A9.0

c16.9
1.7.7

c24.s
A.9.5

Lemmon/Nectar (Stop at East)
WB Left-Right
SB Left

B10.5
47.4

B11.5
A7.9

c 16.5
47.6

c20.1
A8.9

c19.7
47.7

D31.4
A9,4

Lemmor/Chickadee (Stop at East)
WB Left-Right
SB Left

B10.1
A7.3

Bll.0
A7.8

N/A
N/A

N/A
N/A

N/A
N/A

N/A
N/A

Lemmon/Prado Ranch (Stop at East)
WB Left-Right
SB Left

N/A
N/A

N/A
N/A

B11.9
A7.4

B 13.4
A8.2

B13.4
A7.6

c17.8
A8.6

Table 4 shows a summary of the level of service and delay results at the key intersections for the
existing, existing plus project, and 2028 scenarios. The level of service worksheets are included
in the Appendix.

ntersection

The Lemmon Drive/Sky Vista ParkwaylBuck Drive intersection was analyzed as a signalized four-
leg intersection with the existing approach lanes for all scenarios. The intersection currently
operates at LOS C with a delay of 30.5 seconds per vehicle during the AM peak hour and LOS D
with a delay of 35.8 seconds per vehicle during the PM peak hour. For the existing plus project
traffrc volumes the intersection operates at LOS C with a delay of 32.2 seconds per vehicle during
the AM peak hour and LOS D with a delay of 37.3 seconds per vehicle during the PM peak hour.
For the 2028 traffrc volumes the intersection is anticipated to operate at LOS D with a delay of 51 .0

seconds per vehicle during the AM peak hour and LOS F with a delay of I15.2 seconds per vehicle
during the PM peak hour. The intersection meets RTC's policy LOS E or better standard for the
existing and existing plus project scenarios but not for the 2028 scenario. The North Valleys
Multimodal Transportation Study recommends long-term intersection capacity improvements at this
intersection that will include a combination of measures such as adding additional through lanes or
turning lanes, lengthening existing tum pockets, upgrading intersection control, signal timing
optimization and coordination, and upgrade to a roundabout.

SOLAEGUI ENGINEERS, LTD. t4



The Lemmon DriveAvlilitary Road intersection was analyzed as a signalized four-leg intersection
with the existing approach lanes for all study scenarios. The intersection currently operates at LOS
B with a delay of 16.3 seconds per vehicle during the AM peak hour and 16.4 seconds per vehicle
during the PM peak hour. For the existing plus project traffrc volumes the intersection is anticipated

to continue to operate at LOS B with delays slightly increasing to 16.9 seconds per vehicle during
both the AM and PM peak hours. For the 2028 ttaffic volumes the intersection is anticipated to
operate at LOS C with a delay of 33.4 seconds per vehicle during the AM peak hour and 3I.2
seconds per vehicle during the PM peak hour. The intersection meets RTC's policy LOS E or better
standard for all scenarios.

Lemmon Drive/Arkansas Drive Intersection

The Lemmon Drive/Arkansas Drive intersection was analyzed as an unsignalized three-leg
intersection with stop control at the east approach for all scenarios. The intersection minor
movements currently operate at LOS B or better during the AM and PM peak hours. For the
existing plus project volumes the intersection minor movements operate at LOS C or better during
the AM and PM peak hours. For the 2028 traffic volumes the intersection minor movements operate

at LOS C or better during the AM and PM peak hours. The intersection was analyzed with the
existing lanes for all scenarios. The intersection meets RTC's policy LOS D or better standard for
all study scenarios.

Lemmon DriveA.{ectar Street Intersection

The Lemmon DriveA{ectar Street intersection was analyzed as an unsignalized three-leg
intersection with stop control at the east approach for all study scenarios. The intersection minor
movements currently operate at LOS B or better during the AM and PM peak hours. For the
existing plus project volumes the intersection minor movements operate at LOS C or better during
the AM and PM peak hours. For the 2028 traffrc volumes the intersection minor movements operate

at LOS D or better during the AM and PM peak hours. The intersection was analyzed with the
existing lanes for all scenarios. The intersection meets RTC's policy LOS D or better standard for
all study scenarios.

The need for an exclusive right turn deceleration lane on Lemmon Drive at Nectar Street was

reviewed based on RTC's access management standards. The access management standards
indicate that right turn deceleration lanes are required on moderate access control arterials
(Lemmon Drive) if the right turn movement serves more than 60 vehicles per hour. An exclusive
right turn deceleration lane is required based on the existing plus project traffic volumes. A
minimum deceleration length of 145 feet is required for the right turn lane based on the 45 mile
per hour speed limit on Lemmon Drive and a 100 foot minimum taper is required based on
RTC's Regional Traffic Guidelines. It is recommended that 100 feet of storage length also be
provided for the right turn lane.

SOLAEGUI ENGINEERS, LTD. l5



The need for an exclusive left tum lane on Lemmon Drive at Nectar Street was reviewed based on
AASHTO guidelines for left tum lanes on twolane roadways. Table 9-23 of the AASHTO
publication lists traffic volumes and operating speeds which necessitate the need for left turn
lanes on two-lane roads. The traffic volumes to be considered include advancing traffic volumes,
opposing traffic volumes, and the percent of advancing traffic which is turning left. The existing
plus project and2028 traffic volumes do not meet the requirements for an exclusive left tum lane

based on the 45 mile per hour speed limit on Lemmon Drive.

The Lemmon Drive/Chickadee Drive intersection was analyzed as an unsignalized three-leg
intersection with stop control at the east approach for only the existing scenario. The intersection
minor movements currently operate at LOS B or better during the AM and PM peak hours. The
Lemmon DriveiPrado Ranch Boulevard intersection was analyzed as an unsignalized three-leg
intersection with stop control at the east approach for the existing plus project and2028 scenarios.

The intersection minor movements operate at LOS B or better during the AM and PM peak hours
for the existing plus project volumes and LOS C or better during the AM and PM peak hours for
2028 volumes. The intersection meets RTC's policy LOS D or better standard for all scenarios. The
intersection was analyzed with single lanes at each approach for all scenarios. However, it is

recommended that the east approach contain separate left and right tum lanes.

The need for an exclusive left tum lane on Lemmon Drive at Prado Ranch Boulevard was reviewed
based on AASHTO guidelines for left turn lanes on two-lane roadways. Table 9-23 of the
AASHTO publication lists traffic volumes and operating speeds which necessitate the need for
left turn lanes on two-lane roads. The traffic volumes to be considered include advancing traffic
volumes, opposing traffic volumes, and the percent of advancing traffic which is turning left.
The existing plus project and2028 traffic volumes do not meet the requirements for an exclusive
left turn lane based on the 45 mile per hour speed limit on Lemmon Drive.

The need for an exclusive right tum deceleration lane on Lemmon Drive at Prado Ranch Boulevard
was reviewed based on RTC's access management standards. The access management standards
indicate that right turn deceleration lanes are required on moderate access control arterials
(Lemmon Drive) if the right tum movement serves more than 60 vehicles per hour. A
northbound right turn deceleration lane is required based on the existing plus project traffic
volumes. A minimum deceleration length of 145 feet is required for the right tum lane based on
the 45 mile per hour speed limit on Lemmon Drive and a minimum 100 foot taper is required
based on RTC's Regional Traffic Guidelines. It is recommended that 100 feet of storage length
also be provided for the right turn lane.

SOLAEGUI ENGINEERS, LTD. l6



SITE PLAN REVIEW

A copy of the site plan for the Prado Ranch Area 4 development is included with this submittal.
The site plan indicates that the project is divided into four villages and includes a newly
proposed arterial roadway, Prado Ranch Boulevard, which will extend off Lemmon Drive, run
northeasterly through the site, and terminate at the project's northeast boundary. Prado Ranch
Boulevard will replace the existing segment of Chickadee Drive between Lemmon Drive and

Chesapeake Drive. The site plan also indicates that a new segment of Chickadee Drive will be

constructed between Chesapeake Drive and Prado Ranch Boulevard near the project's northeast
boundary. Access to the project's four villages will be provided from two access roads

intersecting Prado Ranch Boulevard and one access road each intersecting Nectar Street and

Chickadee Drive.

Average daily traffic volumes were subsequently reviewed on the access roads intersecting Prado
Ranch Boulevard, Nectar Street, and Chickadee Drive in order to determine if they meet Washoe
County street loading standards. Washoe County street standards indicate that local streets can carry
1,000 ADT or less and collector streets can carry up to 7,300 ADT. Collector streets with residential
driveways can carry a maximum volume of 2,000 ADT.

The site plan indicates that the two access roads from Prado Ranch Boulevard serving the
northwest portion of the site and the access road from Chickadee Drive are designated local
streets. These three access roads are each anticipated to serve less than 1,000 vehicles per day
which meet local street standards. The access road from Prado Ranch Boulevard serving the
southem portion of the site is designated a collector street. This access road will serve traffic
volumes that are well under the 7,300 vehicle per day threshold for collector streets.

The site plan indicates that the access road from Nectar Street is designated a local street. This
access road is estimated to serve approximately 2,700 vehicles per day due to its close proximity
to Nectar Street and Lemmon Drive. This access road from Nectar Street and potentially other
internal roads will exceed the 1,000 vehicle per day threshold for local streets. The access road

from Nectar Street will also exceed the 2,000 vehicle per day threshold for a collector with
residential driveway access allowed. An alternate Nectar Street access location was subsequently
reviewed. Relocating the Nectar Street access further east is anticipated to increase travel times
along this route. The increased travel times will reduce the number of lots served by Nectar Street
while increasing the number of lots served by Prado Ranch Boulevard. It is recommended that the
Nectar Street westerly access shown on the site plan be eliminated and a new Nectar Street access

be provided from an extension of the most easterly internal street. The segment between Nectar
Street and the first east-west street is anticipated to serve approximately 1,400 vehicles per day
which will require a collector street.
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RECOMMENDATIONS

Traffic generated by Prado Ranch Area 4 will have some impact on the adjacent street network. The

following recommendations are made to mitigate project buildout traffic impacts.

It is recommended that any required signing, striping, or trafftc control improvements comply with
Washoe County requirements.

It is recommended that the Lemmon DriveAtrectar Street intersection be improved to include an

exclusive right tum lane at the south approach containing 245 feet of storage/deceleration length

with a 100 foot taper.

It is recommended that the Lemmon Drive/Prado Ranch Boulevard intersection be designed to

include stop sign control and separate left and right turn lanes at the east approach and an exclusive

right turn lane at the south approach containing 245 feet of storage/deceleration length with a 100

foot taper.

It is recommended that the Nectar Street access road shown on the project site plan be eliminated
and a new access connection be provided on Nectar Street from an extension of the most easterly

intemal north/south street. It is recommended that the segment of this new connection road between

Nectar Street and the first internal east/west street be designed to collector street standards.
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Trip Generation Summary - Alternative 1

Project: New Project

Alternative: Alternativel

Open Date: 11212018

Analysis Date: 11212018

AM Peak Hour of
Adjacent Street Traffic

PM Peak Hour of
Adjacent Street Traffic

ITE

210

Land Use

Average Daily Trips

Enter Exit Total Enter Exit Total Enter Exit Total

2470 2469 4939 97 289 386 301 177 478SFHOUSE 1

538 Dwelling Units

Unadjusted Volume

lnternal Capture Trips

Pass-By Trips

Volume Added to Adjacent Streets

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Total AM Peak Hour lnternal Capture = 0 Percent

Total PM Peak Hour lnternal Capture = 0 Percent

Source: lnstitute of Transportation Engineers, Trip Generation Manual9th Edition, 2012

TRIP GENERATION 2014, TRAFFICWARE, LLC



HCST Signalized

General lnformation lntersection lnformation

{ I+YP

Agency Solaeoui Enqineers Duration, h 0.25

Analyst N4SH Analysis Date Jan 2,2018 Area Tvpe )ther

Jurisdiction litv of Reno Time Period \M Peak Hour PHF ).92

Urban Street Analysis Year Ixisting Analysis Period 1> 7:00

lntersection -emmon & Skv Vista File Name -eSv18ax.xus

Project Description

Demand lnformation EB WB NB SB

Aooroach Movement L T R L T R L T R L T R

Demand ( v), veh/h 47 285 329 82 68 105 170 350 58 256 793 50

Siqnal lnformation t
\

JT

Tf
Jt a.

s-F
\1

?,Cvcle, s 90.0 Reference Phase 2

Offset, s 0 Reference Point End
Green 13.0 25.0 10.0 22.0 00 00

"I 6

Uncoordinated Yes Simult. Gap EAN On Yellow 40 40 40 40 00 UU

Force Mode Fixed Simult. Gap N/S On Red 10 10 10 10 0.0 00

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assioned Phase 7 4 3 8 5 2 1 b

Case Number 2.0 3.0 20 30 2.0 4.O 2.0 4.0

Phase Duration, s 15.0 27.0 15.0 27.0 18.0 30.0 18.0 30.0

Change Period, ( Y+R c ), s 50 50 50 50 50 50 50 50

Max Allow Headway ( MAH ), s 31 32 31 32 31 31 31 31

Queue Clearance Time ( g s ), s 4.4 15.5 62 6.2 63 7.7 87 14.7

Green Extension Time ( g 
" ), 

s 00 12 00 16 02 29 03 26

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability o.o2 0.24 0.40 0.00 0.02 0.02 0.33 0.13

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate ( v ), veh/h 51 310 303 89 74 92 185 292 141 278 608 297

Adiusted Saturation Flow Rate ( s ), veh/h/ln 1781 1870 1403 1781 1870 1585 1730 1870 1754 1 730 1870 1822

Queue Service Time ( g s ), s 24 13.5 82 42 28 42 43 5.5 5.7 67 12.6 12.7

Cvcle Queue Clearance Time ( g 
" ), 

s 24 13.5 8.2 4.2 2.8 4.2 43 5.5 5.7 67 12.6 12.7

Green Ratio ( q/C ) 0.11 024 024 0.11 I 0.24 0.24 0.14 0.28 028 o.14 o.28 0.28

Caoacitv ( c). veh/h 198 457 686 198 457 387 500 1 039 487 500 1039 506

Volume-to-Capacity Ratio ( X) 0.258 0.678 o.442 0.450 I .162 0.238 0.370 o.281 0.290 0.557 0.585 0.587

Back of Queue ( Q ), fUln ( 95 th percentile) 46.6 263.5 123.2 83.5 I 55.8 71.3 82.1 108.3 103.9 129 237.6 236.5

Back of Queue ( Q ), veh/ln ( 95 th percentile) 18 10.4 49 33 2.2 28 32 43 42 51 94 93

Queue Storaqe Ratio ( RQ ) ( 95 th percentile) 0.00 0.00 0.00 0.00 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay d r ), s/veh 36.6 30.8 28.8 37.4 I 26.7 27.3 34.8 25.5 25.5 35.8 28.0 28.0

lncremental Delay ( dz), s/veh 0.3 33 02 06 0.1 01 o2 01 0.1 08 06 1.2

lnitial Queue Delay ( d s ), s/veh 00 00 00 00 00 00 00 00 0.0 00 00 00
Control Delav ( d ), s/veh 36.9 34.1 29.0 38.0 I 26.8 27.4 35.0 25.5 25.6 36.7 28.6 29.3

Level of Service (LOS) D c c D C c c C c D c c
Approach Delay, s/veh / LOS 32.O c 30.9 c 28.4 c 30.7 c
lntersection Delay, s/veh / LOS 30.5

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 34 C 34 c 29 c 3.0 c
Bicvcle LOS Score / LOS 16 B 0.9 A 0.8 A 1.1 A
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HCST Signalized lntersection Results Summary

General lnformation I ntersection lnformation

Agency Solaegui Enqineers Duration, h ).25

Analyst MSH Analysis Date Jan 2,2018 Area Type Other

Jurisdiction City of Reno Time Period PM Peak Hour PHF )92
Urban Street Analysis Year Ixisting Analvsis Period 1> 7:00

lntersection Lemmon & Skv Vista File Name -eSv18ox.xus
Project Description

Demand lnformation EB WB NB SB

Aooroach Movement L T R L T R L T R L T R

Demand ( v). veh/h 157 237 400 240 294 190 635 790 90 197 376 110

Siqnal lnformation t
I \ff

JI
t?

Jt g-
rs_

t
s.F

+ r.Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End
Green 11 .0 13.0 21 .O 1 o 10 21

,A
I

Uncoordinated Yes Simult. Gap EAN On Yellow 40 00 4.0 t4.o 00 t0
Force Mode Fixed Simult. Gap N/S On Red 10 00 10 10 00 10

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assiqned Phase 7 4 3 8 5 2 1 b

Case Number 20 3.0 20 30 20 4.O 20 4.O

Phase Duration, s 18.0 26.0 19.0 27.0 29.0 39.0 16.0 260
Change Period, ( Y+R c ), s 50 50 0.0 50 0.0 50 5.0 50
Max Allow Headway ( MAH ), s 3'1 32 31 32 31 31 3.1 31

Queue Clearance Time ( g s ), s 11.2 14.6 15.9 18.1 19.7 15.5 7.9 10.4

Green Extension Time ( g 
" ), 

s 01 05 0.2 12 1.4 33 0.1 00
Phase Call Probabilitv 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 0.79 0.04 0.02 0.99 1.00

Movement Grouo Results EB WB NB SB

Approach Movement L T RTLITIR L T R L T R

Assiqned Movement 7 4 141318118 E 2 12 1 6 16

Adjusted Flow Rate ( v ), veh/h 171 258 326126113201163 690 631 304 214 344 162

Adiusted Saturation Flow Rate ( s ), veh/h/ln 1781 1870 I 403117811187011585 1730 1870 1 790 1730 1870 1687

Queue Service Time ( q 
" 

), s 92 12.6 I 10.4 113.9 116.1 18.9 17.7 13.4 13.5 59 80 84
Cycle Queue Clearance Time ( g c ), s 92 12.6 I 10.4 I13.9t16.1 I 8.9 17.7 13.4 13.5 59 80 8.4

Green Ratio ( o/C ) 0.13 0.21 I 0.21 I0.19 10.22 10.22 o.29 0.34 034 011 0.21 o.21

Capacitv (c), veh/h 232 393 589I33814111349 1003 1272 608 381 786 354

Volume-to-Capacity Ratio ( X) 0.737 0.6561 1.5531 0.77110.777 10.468 0.688 0.496 0.499 0.563 0.438 0.458

Back of Queue Q ), fUln ( 50 th percentile) 117.8 151.7 I 89.6 I 173 t205.5 | 86.5 187.8 147.2 140 u.2 91.2 86.8

Back of Queue ( Q ), veh/ln ( 50 th percentile) 4.6 60 3.5 I6.8 18.1 13.4 7.4 58 56 2.5 36 34
Queue Storaqe Ratio ( RQ ) ( 50 th percentile) 000 0.00 I 0.00 I0.00 10.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delav ( d r ). s/veh 41.9 36.2 I 35.3 I38.4 136.7 133.9 31.5 26.2 26.2 42.2 34.4 34.5

lncremental Delav ( d e ), s/veh 10.3 3.1 0.7 I9.5 18.3 10.4 1.7 01 o2 1.2 0.1 03
lnitial Queue Delay ( d s ), s/veh 0.0 0.0 0.0 I0.0 10.0 10.0 00 00 00 0.0 0.0 00
Control Delav ( d ), s/veh 52.2 39.3 I 36.0 147.9 145.0 134.3 33.2 26.3 26.5 43.4 34.5 34.9

Level of Service (LOS) D D DIDIDIC c c c D c c
Approach Delay, s/veh / LOS 40.8 D I 43.7 D 29.2 c 37.2 D

lntersection Delay, s/veh / LOS 35.8

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 34 cls.+ C 2.9 c 31 c
Bicycle LOS Score / LOS 1.7 B I 1.7 B 14 A 0.9 A

Copyright {O 2018 University of Florida, All Rights Reserved. HCSTTM Streets Version 7.3 Generated: 115t2018 8:27:3O AM



HCST Signalized lntersection Results Summary

General lnformation lntersection lnformation
Agency Solaegui Engineers Duration, h ).25
Analyst VSH Analysis Date Jan 2,2018 Area Type fther
Jurisdiction litv of Reno Time Period \M Peak Hour PHF )92
Urban Street Analysis Year lxistino + Proiect Analysis Period 1> 7:00

lntersection -emmon & Skv Vista File Name -eSv18aw.xus
Project Description

Demand lnformation EB WB NB SB

Approach Movement L T R L T RT L T R L T R

Demand(v),veh/h 56 285 329 82 68 115 170 418 I 58 285 I 995 79

Siqnal Information t
I

JT

T?
J i/'

q-
F

B ?,
,1Cvcle. s 90.0 Reference Phase 2

Offset, s 0 Reference Point End Green 13.0 25.0 10.0 22.O 0.0 00 ) l!Uncoordinated Yes Simult. Gap EA// On Yellow 4.0 40 40 4.O u.0 UU
Force Mode Fixed Simult. Gap N/S On Red 10 1.0 10 10 0.0 00 'l I

Timer Results EBL EBT WBL I WBT NBL NBT SBL SBT

Assiqned Phase 7 4 3 8 5 2 1 6

Case Number 20 30 2.0 30 2.0 40 20 4.0

Phase Duration, s 15.0 27.0 15.0 I 27.0 18.0 300 18.0 30.0
Chanqe Period. ( Y+R 

" 
), s 50 50 50 5.0 5.0 50 50 5.0

Max Allow Headwav ( MAH \, s 3.1 32 31 32 31 31 31 3.1

Queue Clearance Tlme ( q s ). s 48 15.5 oz 67 6.3 8.7 9.6 19.1

Green Extension Time g"),s 00 12 00 17 02 38 03 24
Phase Call Probabilitv 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probabilitv 0.04 0.24 040 001 0.02 0.06 0.76 0.55

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate ( v ), veh/h 61 310 303 89 74 103 185 341 165 310 780 377
Adiusted Saturation Flow Rate ( s ), veh/h/ln 1781 1 870 1403 1781 1 870 1 585 1730 1870 1770 1730 1870 1 806
Queue Service Time ( g 

" ), 
s 28 13.5 82 42 28 47 43 65 6.7 76 17.1 17 1

Cycle Queue Clearance Time ( g c ), s 28 13.5 8.2 42 2.8 4.7 43 65 6.7 76 17.1 17.1

Green Ratio ( g/C ) 011 0.24 0.24 011 o.24 0.24 0.14 0.28 0.28 0.14 0.28 0.28
Capacity(c),veh/h 198 457 686 198 457 387 500 1 039 492 500 1 039 502
Volume-to-Capacitv Ratio ( X) 0.308 0.678 0.442 0.450 0.162 o.267 0.370 0.328 0.336 0.620 0.750 0.751
Back of Queue Q ), fUln ( 95 th percentile) 55.9 263.5 123.2 83.5 55.8 80.3 82.1 128.7 123.4 147.6 312.8 317.4
Back of Queue ( Q ), veh/ln ( 95 th percentile) 22 10.4 49 33 22 32 32 51 4.9 58 12.3 12.5

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 000 i0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delav ( d I ), s/veh 36.8 30.8 28.8 37.4 26.7 27.5 34.8 25.8 25.9 362 29.7 29.7
lncremental Delav(dz ), s/veh 03 33 o2 06 01 01 0.2 01 01 1.8 2.7 56
lnitial Queue Delay ( d s ), s/veh 00 0.0 00 00 0.0 0.0 00 00 00 00 00 0.0
Control Delay ( d ), s/veh 37.1 34.1 29.0 38.0 26.8 27.6 35.0 25.9 26.0 37.9 32.4 35.3
Level of Service (LOS) D c c D c C c c c D c D
Approach Delay, s/veh / LOS 32.1 c 30.9 | C 28.4 c 34.3 I C
lntersection Delay, s/veh / LOS 322

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 34 c 34 c 2.9 c 3.0 c
Bicycle LOS Score / LOS 16 B 09 A 09 A 1.3 A
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HCST Signalized lntersection Results Summary

General lnformation lntersection lnformation
Agency Solaegui Engineers Duration, h 10.25
Analyst VISH Analvsis Date )an 2,2018 Area Type lOtner
Jurisdiction ity of Reno Tlme Period PM Peak Hour PHF 10.92
Urban Street Analysis Year Existing + Project Analvsis Period l1> Z:00
lntersection Lemmon & Skv Vista File Name LeSvl Spw.xus
Proiect Description

Demand lnformation EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v), veh/h 187 237 400 240 294 220 635t1001t 90 2',14 1500 1128

Signal lnformation t
'1 TF

JT

ff
J, o-

E-
-,r

G.F
-T

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End
Green 1 0 13 0 21.0 0 10 21

Uncoordinated Yes Simult. Gap EAIV On Yellow 40 00 40 40 00 40
Force Mode Fixed Simult. Gap N/S On Red 10 00 10 1.0 00 10

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 7 4 3 8 5 2 1 b
Case Number 20 30 20 30 2.O 40 2.O 4.O
Phase Duration, s 18.0 26.0 190 27.0 29.0 39.0 16.0 26.0
Change Period, ( Y+R c ), s 5.0 5.0 00 50 00 5.0 5.0 50
Max Allow Headway ( MAH ), s 31 32 31 32 31 31 31 31
Queue Clearance Time ( .q s ), s 13.2 14.6 15.9 181 19.7 19.6 84 13.2
Green Extension Time ( s " ), s 00 0.5 02 12 1.4 41 01 00
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.79 004 0.12 1.00 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 7 4 14 3 8 18 5 2 12 1 b 16
Adjusted Flow Rate ( v), veh/h 203 258 326 261 320 196 690 785 379 233 450 210
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1781 1870 1403 1781 1870 1 585 1730 1870 1 805 1 730 1870 | 1700
Queue Service Time ( g 

" ), 
s 11.2 12.6 10.4 13.9 161 11.0 17.7 17.5 17.6 6.4 10.8 112

Cycle Queue Clearance Tlme ( g c ), s 11.2 12.6 10.4 13.9 16.1 11.0 17.7 17.5 17.6 64 10.8 112
Green Ratio ( g/C ) 0.13 o21 o.21 0.19 0.22 0.22 0.29 o.34 0.34 011 0.21 0.21
Capacity(c),veh/h 232 393 589 338 411 349 1 003 1272 614 381 786 357
Volume-to-Capacity Ratio ( X) 0.878 0.656 0.553 0.771 o.777 0.561 0.688 0.617 0.618 0.611 0.573 0.590
Back of Queue ( Q ), fUln ( 50 th percentile) 169.2 151 7 89.6 173 205.5 108.3 187.8 194.9 188.5 71.2 124.4 119.3
Back of Queue ( Q ), veh/ln ( 50 th percentile) 6.7 60 35 6.8 81 43 74 77 75 28 4.9 47
Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
Uniform Delay ( d I ), s/veh 42.7 36.2 35.3 38.4 36.7 34.7 31.5 27.6 27.6 42.5 35.5 356
lncremental Delay ( dz ), s/veh 28.5 31 07 9.5 83 13 17 0.7 1.4 2.1 0.7 11.8
lnitial Queue Delay ( d s ), s/veh 00 0.0 00 00 00 00 00 00 00 00 00 00
Control Delay ( d ), s/veh 71.2 39.3 36.0 47.9 45.0 360 33.2 28.2 29.O 4.6 36.1 37.4
Level of Service (LOS) E D D D D D C C c D D D
Approach Delay, s/veh / LOS 46.2 D 43.7 D 30.2 c 386 D
lntersection Delay, s/veh / LOS 37.3 D

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 34 c 34 C 29 c 31 c
Bicycle LOS Score / LOS 18 B 1.8 B 1.5 B 10 A
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HCST Signalized lntersection Results Summary

General lnformation lntersection lnformation

{ t+Y1-

Agency Solaegui Engineers Duration, h ).25

Analyst VISH Analysis Date )an 2,2018 Area Type f,ther
Jurisdiction litv of Reno Time Period \M Peak Hour PHF ).92

Urban Street Analysis Year 2028 Analysis Period 1> 7:00

lntersection -emmon & Sky Vista File Name LeSv28aw.xus

Project Description

Demand lnformation EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v), veh/h 103 502 477 130 122 256 246 679 I 91 610 1528 109

Siqnal lnformation t
\

JIt JI,

ff
Js- J

{
s-Ft I t-Cycle, s 90.0 Reference Phase 2

Offset, s 0 Reference Point End
Green 90 50 25.0 80 20 21.O

\,
,TUncoordinated Yes Simult. Gap EAIV On Yellow 40 UU 4.O 14.0 UU IU

Force Mode Fixed Simult. Gao N/S On Red 10 00 10 10 00 10

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 20 30 2.0 30 2.0 4.0 2.0 4.0

Phase Duration, s 15.0 28.0 13.0 26.0 14.0 300 19.0 35.0

Change Period, ( Y+R c ), s 50 50 50 5.0 50 5.0 0.0 5.0

Max Allow Headway ( MAH ), s 31 32 31 32 31 31 3.1 31
Queue Clearance Time ( q s ), s 7.4 25.0 91 13.4 8.8 13.6 18.8 30.1

Green Extension Time ( g 
" ), 

s 00 00 00 2.3 00 00 00 00
Phase Call Probabilitv 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 0.33 1.00 1.00 1.00 1,00

Movement Grouo Results EB WB NB SB

Aooroach Movement L T R L T R L T R L T R

Assiqned Movement 7 4 14 3 8 18 5 2 12 I 1 6 16

Adjusted Flow Rate ( v ), veh/h 112 546 410 141 133 I 224 267 559 267 I 663 1191 577

Adiusted Saturation Flow Rate ( s ), veh/h/ln 1781 1870 1403 1781 1870 I 1585 1730 1870 1765 I 1 730 1870 1 810

Queue Service Time ( g s ), s 5.4 23.O 11 .5 71 5.3 I 11.4 68 11.4 11.6 I 16.8 280 28.1

Cycle Queue Clearance Tlme ( g c ), s 5.4 230 11.5 71 5.3 I 11.4 6.8 11.4 11.6 I 16.8 28.0 28.'l

Green Ratio ( q/C ) 0.'11 0.26 0.26 0.09 0.23 10.23 0.10 o28 0.28 I 0.21 0.33 0.33

Capacity(c),veh/h 198 478 717 158 436 I 370 346 1039 490 I 730 1247 603

Volume-to-Capacity Ratio ( X) 0.566 1.142 0.572 0.892 0.304 I 0.605 o.773 0.538 0.5441 0.908 0.955 0.957

Back of Queue ( Q ), fUln ( 95 th percentile) 110.3 794 73.1 213.9 105.61198.9 149.1 218.8 20e.6 I 331.2 529.8 568.1

Back of Queue ( Q ), veh/ln ( 95 th percentile) 43 31.3 68 84 42 7.8 59 86 8.4 I 13.0 20.9 22.4

Queue Storaqe Ratio ( RQ ) ( 95 th percentile) 0.00 0.00 0.00 0.00 0.00 I 0.00 0.00 0.00 0.00 I 0.00 000 0.00

Uniform Delay ( d I ), s/veh 37.9 33.5 29.2 40.6 28.5 I 30.8 39.5 27.6 27.7 | 34.6 29.3 29.4

lncremental Delay ( d z ), s/veh 24 86.2 o.7 41.O 01 20 9.4 03 0.7 I 14.9 15.9 26.0
lnitial Queue Delay ( d o ), s/veh 00 0.0 00 00 0.0 I 0.0 0.0 00 0.0 I 00 0.0 00
Control Delav ( d ), s/veh 40.3 119.7 29.9 81.5 28.6 132.8 48.9 27.9 28.4 4 49.5 45.2 554
Level of Service (LOS) D F c F C c D c cl D D E

Approach Delay, s/veh / LOS 76.9 E 45.5 D 33.2 cl 48.8 D

lntersection Delay, s/veh / LOS 51.0

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 34 c 34 c 29 ct 31 c
Bicvcle LOS Score / LOS 22 B 13 A 11 AI 1.8 B
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HCST Signalized Intersection Results Summary

Analysis Date Jan 2,2018

lntersecjion Jll9rT".I.o-.n -..,.. -"" :

Duration, h 0.25

Area Type Other

Demand lnformation

Time Period PM Peak Hour PHF 0.92

Analysis Year 2028 Analysis Period 1> 7:00

& Sky Vista File Name LeSv28pw xus

NBEB

Approach Movgment 
,

Demand (v), veh/h

.ri ::r.::!j.j..ri

Signal.lnform-1ti9n.

cyglgr9 ,. :19?0.
Offset, s : O

uncooioinateii Yes

Force Mode , Fixed

Green Ratlo { 01p ) .

Capacity(c),veh/h

,. -.,.. . ._-..... .rli..

' 
Tglefglgg.P-l,a-s9 , 2

. Reference Point End

, Simult. Gap EA// ; On

'Sirr'ri 
cap ruls on

Green 13.0 '11 .0
Yellow 40 00
Red 1.0 0.0

EBL EBTTimer Results

Assigned Phase

Case Number

Phase Duration. s

Change_Period,-( Y-+f 
9 ), 9 .

Max AllowHeadway ( MAH.), s 
.

Queue Clearance Time ( g s ), s

Green Extensio!.Jlnu ( g" ): s
Phase Call Probability

Max Out Probability

Movement Group Results

Approach. Movemenl

Assigned Movement

L

301

TR
414 520

TR
539 467

100 40
4.0 00
1.0 0.0

WBT

1.,,! i R

954 1566 ,, 162

?2.0
4.0
1.0

NBL NBT

R

214

L

iot

22.0
4.0
1.0

WBL SBL SBT

b7

20
15.0

5.0

3.1

12.0

00
1.00

100

L

19 0

0.0

3.1

21.0

00
100
100

L

3'1.0

5.0

JZ

28.0

0g
1.00
'1.00

R

, 18

29.0

00
3.1

31 0

38.0

50
3.1

35.0

50
, 31

50
31

4

3.0

27.0

5.0

J.Z

24.0

00
'1 00

100

EB

TR

2.0 I 3.0 2.O , 40

,, 0.0 I 0.0

1.00 'l 00 1 0(1001.00

1.00 100 100

NB SB

T

6

786 | 357

1.q7.0..: 
_16e,1

21.3 , ?1 !
21.3 21.4

0.22 0.22

8o7 r 365

WB

T LTiRTL R

16741438 212:l

Adjusted Saturation.Flow f atg ( s ), vei/h/ln
Queu.e,Service Time ( g' ), s
Cycle Queue Clearance Time ( g c ), s

Adjusted FIow Rate ( v), veh/h 327 450 457

1781 1870 1403

10.0 22.0 15 5

10 0 22.0 15 5

0.10 0.22 Q 22

175 403 605

436 586 4.64

1781' 1870 1585

19.0 26.0 26.0

190'26.0 26.0

0.19 0.25 0.25

332 477 404

1037 1255. 602 ' 509 l

1730, 1870 ,.1788.'1 1730,:
29.0 33.0 33.0 ' 13.0

2go 330 .330 130'
0 2q .9 32-., .0 9z 9:13 ,

984 1210 578 441

1.873

620 4

24.4

0.00

46.0

414.0

0.0

460.0

F

181 4

1.115 ,0 754

477 3 142 5

19 8 5.6

0.00 I 0.00

400 375
800 48
0.0 0.0

120.Q 42.3

FD

1.314 1229,1.149
s83 d'g9l 9 510

?3.0 ,.27 5 :,?91
0.00, 0.00 ,000
41 5 38.0:38.0
161 .0 , 120 4 92 0

0.0 0.0 0.0

202 5:158 4* .i 30.0

FFF

1054:1.037 t 1.040

452.5 5'17.9 536.9

17 9.: ?0,.1 -: ?].,5- ;
0 00 : 0.00 I 0.00 l.

365 i34.5,34.5
441 , 35.9 ' 48.3 :

0.0 00 : O.O l
80.6 70.4 :. 

.82.8 .;
FFF
769 i l. r,.

F

1 154

392
11.1

0.00

;4.s

9?.2 ;

g q 
".,-

136 7 ,

F

F ... 16? ? j.
115.2

90.6 i F

Bicycle LOS Score / LOS

EB

2.5
U.A(.

B

,WB
3.4 C

i-s .i
NB

29
21

JI
14



HCST Signalized lntersection Results Summary

General lnformation lntersection lnformation
Agency Solaegui Engineers Duration, h 10.25
Analyst VISH Analysis Date Jan 2,2018 Area Type lOther
Jurisdiction Sity of Reno Time Period AM Peak Hour PHF IO.SO
Urban Street Analysis Year Existino Analysis Period l1> Z:00
lntersection -emmon & Military File Name LeMil8ax.xus
Project Description

Demand lnformation EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v), veh/h 22 1 2 0 4 33011701 0 2 1536126

Signal lnformation t
1 lTfl

J+

Tf

rL
4F ? 3

Cycle, s 65.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap EA|/
Green 60 20 27.0 5 00 00

7

UN Yellow 4 0.0 40 0 00 l0
Force Mode Fixed Simult. Gao N/S On Red 10 00 10 0 00 00

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 4 8 5 2 1 6
Case Number 80 80 2.O 40 20 40
Phase Duration, s 20.o 20.o 13.0 34.0 11.0 320
Change Period, ( Y+R c ), s 50 50 00 50 50 50
Max Allow Headway ( MAH ), s 31 3.1 31 30 3.1 30
Queue Clearance Time gs), s 29 22 83 39 21 97
Green Extension Time 9e),s 00 0.0 04 16 0.0 15
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 000 0.28 0.00 0.08 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 7 4 3 8 18 t 2 12 1 6 16
Adjusted Flow Rate ( v veh/h 26 7 367 189 0 2 315 310
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1378 1543 1 689 1870 0 1781 1870 1838
Queue Service Time ( g 

" ), 
s 07 00 6.3 19 00 01 7.7 7.7

Cycle Queue Clearance Tlme ( g c ), s 09 0.2 63 19 00 01 7.7 77
Green Ratio ( g/C ) 0.23 0,23 o.20 0.45 0.09 o.42 0.42
Capacity ( c), veh/h 426 430 675 1669 164 777 7U
Volume{o-Capacity Ratio ( X) 0.060 0.016 0.543 0.113 0.000 0.014 0.405 0.406
Back of Queue Q ), fUln ( 50 th percentile) 73 18 61.7 17.5 0 08 72.2 71.1
Back of Queue ( Q ), veh/ln ( 50 th percentite) 03 01 24 07 0.0 00 28 28
Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay ( d I ), s/veh 19.6 19.3 23.3 10.5 26.8 13.4 13.4
lncremental Delay ( dz ), s/veh 0.0 00 0.5 0.0 00 00 0.1 0.1
lnitial Queue Delay ( d s ), s/veh 00 00 0.0 0.0 0.0 00 00 00
Control Delay ( d ), s/veh 19.6 19.3 23.8 10.5 26.8 13.5 13.5
Level of Service (LOS) B B c B C B B
Approach Delay, s/veh / LOS 19.6 B 19.3 B 19.3 B 13.5 B
lntersection Delay, s/veh / LOS 16.3 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 29 C 28 c 21 B 30 c
Bicycle LOS Score / LOS 0.0 A 0.5 A 0.9 A 1.0 A
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HCST Signalized lntersection Results Summary

General lnformation lntersection lnformation
Agency Solaegui Engineers Duration, h 10.25
Analyst VSH Analysis Date )an 2,2018 Area Type lOtner
Jurisdiction 3ity of Reno Tlme Period rM Peak Hour PHF lO.gO
Urban Street Analysis Year ixistinq Analvsis Period l'l > 7:00
lntersection -emmon & Militarv File Name LeMi'l8px.xus
Proiect Descriotion

Demand lnformation EB WB NB SB
Aoproach Movement L T R L T R L T R L T R
Demand ( v), veh/h 29 0 2 0 4 49316461 0 2 1283 36

Signal lnformation t
\ lTf

J.I

t?

E-
..a F
-J

Cycle, s 650 Reference Phase 2

Offset, s 0 Reference Point End
Green 60 6.0 23.0 15.0 00 00

7

Uncoordinated Yes Simult. Gap EAIV On Yellow 40 00 4.0 t4.o 00 0.0
Force Mode Fixed Simult. Gap N/S On Red 10 00 10 _o 00 00

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assiqned Phase 4 8 5 2 1 b
Case Number 80 80 20 40 2.O 40
Phase Duration, s 20.o 20.0 17.O 34.0 11.0 28.O
Change Period, ( Y+R c ), s 50 5.0 00 50 50 5.0
Max Allow Headway ( MAH ), s 31 31 31 30 31 30
Queue Clearance Time ( g s ), s 32 22 11.3 10.5 21 65
Green Extension Time ( g 

" ), 
s 00 0.0 08 23 0.0 2.3

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.00 o.20 0.00 0.08 0.01

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assiqned Movement 7 4 3 8 18 5 2 12 1 6 16
Adjusted Flow Rate ( v ), veh/h 32 7 548 718 0 2 179 175
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1360 1543 1689 1 870 0 't781 1870 1792
Queue Service Time ( g s ), s '1 0 00 93 85 00 01 45 45
Cycle Queue Clearance llme ( g c ), s 12 0.2 93 8.5 00 01 45 45
Green Ratio ( g/C ) 0.23 o.23 0.26 0.45 009 0.35 0.35
Capacitv(c),veh/h 425 430 883 1669 164 662 634
Volume-to-Capacity Ratio ( X) 0 076 0.016 0.620 0.430 0.000 0.014 0.271 0.276
Back of Queue Q ), fUln ( 50 th percentile) 9.3 18 90 77.9 0 08 434 42.5
Back of Queue Q ), veh/ln ( 50 th percentile) 04 01 35 31 00 00 1.7 17
Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 000 000 0.00 0.00 0.00 0.00
Uniform Delay d r ), s/veh 19.7 '19.3 21.2 123 26.8 15.0 15.0
lncremental Delay ( d z ), s/veh 00 00 10 01 00 00 0.1 01
lnitial Queue Delay ( d s ), s/veh 00 00 0.0 00 00 0.0 00 0.0
Control Delay ( ), s/veh 19.7 19.3 22.2 12.4 26.8 15.1 15.1
Level of Service (LOS) B B C B c B B
Approach Delay, s/veh / LOS 19.7 B 19.3 B 16.6 B 15.2 B
lntersection Delay, s/veh / LOS 16.4 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.9 c 2.8 C 21 B 30 C
Bicycle LOS Score / LOS 00 A 05 A B15 0.8 A

Copyright O 2018 University of Florida, All Rights Reserved. HCSTTM Streets Version 7.3 Generated: 11512018 8:31:10 AM



HCST Signalized lntersection Results Summary

Demand ( v), veh/h

Period, ( Y+R c ), s

Queue Clearance Time ( 9 s

Green Extension Time ( g 
" ), 

s

Flow Rate ( v). veh/h

Saturation Flow Rate ( s ), veh/h/ln

Queue Service Time ( g s ), s

Queue Clearance Time ( g 
" ), s

Back of Queue ( Q ), fUln ( 50 th

Back of Queue ( Q ), veh/ln ( 50 th

Queue Storaqe Ratio ( RQ ) ( 50 th

lnitial Queue Delay ( d s ), s/veh

lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS
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General lnformation

Period, ( Y+R c ), s

Max Allow Headway ( MAH ), s
Queue Clearance Time ( g s ), s
Green Extension Time ( g 

" ), s

Flow Rate ( v ), veh/h

Saturation Flow Rate ( s ). veh/h/ln
Queue Service Time ( g s ), s
Cycle Queue Clearance lime ( g c ), s

Back of Queue ( Q ), fUln ( 50 th
Back of Queue ( Q ), veh/ln ( 50 th

Queue Storage Ratio ( RQ ) ( 50 th

lncremental Delay ( d z ), s/veh
lnitial Queue Delay ( d s ), s/veh

Approach Delay, s/veh / LOS
lntersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

LOS Score / LOS

HCST Signalized lntersection Results Summa
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HCST Signalized lntersection Results Summary

General lnformation lntersection lnformation
Agency Solaegui Engineers Duration, h c.25

Analvst MSH Analvsis Date Jan 2,2018 Area Tvoe Other

Jurisdiction ity of Reno I rme Period AM Peak Hour PHF t.90
Urban Street Analvsis Year 2028 Analvsis Period 1> 7:00

lntersection -emmon & Military File Name LeMi2Saw.xus

Project Description

Demand lnformation EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v). veh/h 49 1 2 0 4 599 421 0 4 1281 55

Siqnal lnformation t
\ llfl

JT

t?

rL
..4 li+-

3
Cvcle, s 70.0 Reference Phase 2

Offset, s 0 Reference Point End
Green 60 40 3U.U 15.0 00 00

7

Uncoordinated Yes Simult. Gap EAIV On Yellow 40 00 40 40 0.0 00
Force Mode Fixed Simult. Gap N/S On Red 10 00 10 10 00 00

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assiqned Phase 4 8 5 2 1 6

Case Number 8.0 8.0 20 40 2.O 40
Phase Duration, s 20.o 20.0 15.0 390 11.0 35.0

Chanqe Period, ( Y+R c ), s 50 5.0 0.0 50 5.0 5.0

Max Allow Headway ( MAH ), s 31 3.1 31 30 3.1 30
Queue Clearance Time ( g s ), s 4.3 2.2 15.5 7.1 2.2 288
Green Extension Time ( g 

" ), 
s 00 01 00 49 00 00

Phase Call Probabilitv 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probabilitv 0.00 0.00 1.00 0.03 0.13 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L TIRTL T R

Assioned Movement 7 4 3 8 18 5 2l',t2|1 6 16

Adiusted Flow Rate ( v ). veh/h 56 7 666 4681 0 I 4 746 738

Adiusted Saturation Flow Rate ( s ), veh/h/ln 1367 1542 I 1689 18701 0 11781 1870 1842

Queue Service Time ( g s ), s 21 0.0 13.5 5.1 I 0.0 02 26.6 26.8

Cycle Queue Clearance Time ( g c ), s 23 o.2 13.5 5.1 I 0.0 o.2 26.6 26.8

Green Ratio ( g/C ) 0.21 0.21 I 0.21 0.49 I 0.09 043 0.43

Capacity(c),veh/h 395 399 I 724 1817 I I 153 802 789

Volume-to-Capacitv Ratio ( X) 0.141 0.0171 0.920 0.25710.000 0.029 0.931 0 935

Back of Queue ( Q ), fUln ( 50 th percentile 18.4 2.1 174.4 46.9 I 0 1.7 349 4 350.8

Back of Queue ( Q ), veh/ln ( 50 th percentile) 07 0.1 6.7 1.8 I 0.0 0.1 13.8 13.8

Queue Storage Ratio ( RQ ) ( 50 th percentile) 000 0.00 I 0.00 0.00 10.00 10.00 0.00 0.00

Uniform Delay ( d r ), s/veh 22.5 21.7 I 26.9 10.6 I 29.3 19.0 19.1

lncremental Delay ( d z ), s/veh 01 00 16.6 0.0 I 0.0 0.0 17.1 17.9

lnitial Queue Delay ( d s ), siveh 00 0.0 0.0 0.0 I 0.0 0.0 0.0 0.0

Control Delay d), s/veh 22.6 21.7 I 43.5 10.6 I 29.4 36.1 37.0

Level of Service (LOS) c c D B c D D

Approach Delav, s/veh / LOS 22.6 c 21.7 c 29.9 c 36.5 D

lntersection Delay, s/veh / LOS 33.4 c

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.9 c 28 c 2.1 813.0 c
Bicvcle LOS Score / LOS 00 A 05 A 14 A I 1.7 B
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HCST Signalized lntersection Results Summary

General lnformation lntersection lnformation
Agency Solaequi Enoineers Duration. h o.25

Analyst MSH Analvsis Date )an 2,2018 Area Type Other

Jurisdiction lity of Reno Tlme Period )M Peak Hour PHF 0.90

Urban Street Analvsis Year zo28 Analvsis Period 1> 7:00

lntersection -emmon & Militarv File Name -eMi28pw.xus
Project Description

Demand lnformation EB lvB NB SB

Aporoach Movement L T R L T R L T R L T R

Demand ( v). veh/h 80 0 2 0 4 854 1527 I 0 4 709 98

Sional lnformation t
1 lrf

JT

ff
s-

.,4 Fi
-rl

\, I 3
Cycle, s 70.0 Reference Phase 2

Offset, s 0 Reference Point End Green 6.0 90 25.O 50 00 00

"l 6 7

Uncoordinated Yes Simult. Gao EAN On Yellow 40 0.0 4.0 14.0 00 o.o
Force Mode Fixed Simult. Gap N/S On Red 10 00 1.0 I 1.0 00 0.0

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assioned Phase 4 8 5 2 1 6

Case Number 80 80 2.0 40 20 4.0

Phase Duration, s 200 20.0 20.0 39.0 11.0 30.0

Change Period, ( Y+R c ), s 5.0 50 00 5.0 5.0 5.0

Max Allow Headway ( MAH ), s 31 31 31 30 3.1 30
Queue Clearance Time ( g s ), s 59 2.2 21.5 31.9 2.2 166
Green Extension Time ( g 

" ), 
s 01 01 00 16 0.0 40

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probabilitv 0.00 0.00 1.00 1.00 0.13 0.74

Movement Group Results EB WB NB SB
Approach Movement L T RI L T R L T R L T R

Assiqned Movement 7 4 I 3 8 18 5 2 12 1 6 16

Adiusted Flow Rate ( v ), veh/h 89 I 7 949 1697 0 4 459 438

Adiusted Saturation Flow Rate ( s ), veh/h/ln 1359 I 1543 1 689 1870 0 1781 1870 1786
Queue Service Time ( g s ), s 36 I 0.0 19.5 29.9 0.0 0.2 14.6 14.6

Cycle Queue Clearance Tlme ( g c ), s 39 T 0.2 19.5 29.9 00 o.2 14.6 14.6

Green Ratio ( q/C ) 0.21 I 0.21 0.29 049 0.09 0.36 0.36

Capacity(c),veh/h 394 T 399 965 1817 153 668 638
Volume-to-Capacitv Ratio ( X) 0.226 T 0.017 0.983 0.934 0.000 0.029 0.687 0.687
Back of Queue ( Q ), fUln ( 50 th percentile) 30.3 T 21 271.1 331 0 1.7 156.9 150.4

Back of Queue ( Q ), veh/ln ( 50 th percentile) 12 01 10.4 13.0 0.0 01 6.2 59
Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00
Uniform Delay d r ), s/veh 23.1 21.7 24.8 16.9 29.3 19.2 19.2

lncremental Delay ( d z ), s/veh 01 0.0 24.8 93 00 0.0 2.5 2.6
lnitial Queue Delav ( d g ), s/veh 00 00 0.0 00 00 00 00 0.0
Control Delay ( d ), s/veh 23.2 21.7 49.6 263 29.4 21.6 21.7
Level of Service (LOS) c c D c c c c
Approach Delay, s/veh / LOS 23.2 c 21.7 c u.7 c 21.7 c
lntersection Delay, s/veh / LOS 31.2

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 29 cl 2.8 c 21 B 3.0 c
Bicycle LOS Score / LOS 0.1 AI 05 A 2.7 cl 12 A
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General Information Site lnformation
Analyst MSH I ntersection Lemmon & Arkansas

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East^Vest Street Arkansas Street

Analysis Year 201 8 North/South Street Lemmon Drive

Time Analyzed AM Existing Peak Hour Factor 092
lntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description

Lanes

l,4ajo r Street: Nort h-5ou th

Vehicle Volumes and Adjr rstments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 B 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 U 0 0 0 0 1 0 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 19 0 63 5 1 248

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 21 1

Capacity, c (veh/h) 654 1526

v/c Ratio 0.03 000
95% Queue Length, Qe5 (veh) 01 00
Control Delay (s/veh) 107 74
Level of Service, LOS B A

Approach Delay (s/veh) 107 00
Approach LOS B
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General lnformation Site lnformation

Analyst MSH lntersection Lemmon & Arkansas

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 EastAVest Street Arkansas Street

Analysis Year 201 I North/South Street Lemmon Drive

Time Analyzed PM Existing Peak Hour Factor 0.92

I ntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

[anes

1'fYYt

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4V 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 10 1 305 27 1 147

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 12 1

Capacity, c (veh/h) 535 1197

v/c Ratio 0.02 0.00

95% Queue Length, Qss (veh) 01 0.0

Control Delay (s/veh) 11 9 80

Level of Service, LOS B A

Approach Delay (s/veh) 119 01

Approach LOS B
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General lnformation Site lnformation
Analyst MSH I ntersection Lemmon & Arkansas

Agenry/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 EastAffest Street Arkansas Street

Analysis Year 201 8 North/South Street Lemmon Drive

Time Analyzed AM Existing + Project Peak Hour Factor 0.92

I ntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

n1-{fYt ?'r
r'3.r,5r e--i f.lcrLir:. iil

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 o 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 U 0 1 0 0 0 0 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 19 0 158 5 1 531

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 21 1

Capacity, c (veh/h) 5t I 1 398

v/c Ratio 006 000

95% Queue Length, Qss (veh) 02 00

Control Delay (s/veh) 151 76

Level of Service, LOS c A

Approach Delay (s/veh) '1s 
1 00

Approach LOS c

Copyright@20lSUniversityof Florida.All RightsReserved. Hcs7til{TWSCVersionT.3 Generated: 1/5/20188:35:03AM
LeArl8aw.xtw



General lnformation Site lnformation
Analyst MSH lntersection Lemmon & Arkansas

Agenry/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East/West Street Arkansas Street

Analysis Year 201 8 North/South Street Lemmon Drive

Time Analyzed PM Existing + Project Peak Hour Factor 0.92

I ntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

.t
N4ajor Street Nort h-Sou th

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 1 0 0 0 0

Configuration LR TR LT

Volume, V (veh/h) 10 1 600 27 320

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) U

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 12

Capacity, c (veh/h) 273 91 1

v/c Ratio 004 0.00

95% Queue Length, Qes (veh) 0.1 00

Control Delay (s/veh) 18.8 90

Level of Service, LOS c A

Approach Delay (s/veh) 188 00

Approach LOS c
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General lnformation Site lnformation
Analyst MSH I ntersection Lemmon & Arkansas

Agency/Co, Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East^Vest Street Arkansas Street

Analysis Year 2028 North/South Street Lemmon Drive

Time Analyzed AM Peak Hour Factor 0.92

I ntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

lvlajor Street Nodh-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U I 2 3 4U 4 5 6

Number of Lanes 0 0 n o 0 0 0 1 0 0 0

Configuration LR TR LT

Volume, V (veh/h) 19 0 202 5 1 590

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 21 1

Capacity, c (veh/h) 323 1 343

v/c Ratio 006 000

95% Queue Length, Qss (veh) 02 00

Control Delay (s/veh) 169 77

Level of Service. LOS c A

Approach Delay (s/veh) 169 00
Approach LOS c
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General lnformation Site lnformation
Ana lyst MSH I ntersection Lemmon & Arkansas

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 EastAVest Street Arkansas Street

Analysis Year 2028 North/South Street Lemmon Drive

Time Analyzed PM Peak Hour Factor 0.92

I ntersection Orientation North-South Analysis Time Period (hrs) 0.25

Projcct Description

Lanes

n1{*Y1
lvlajor Street: Nonh-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 o 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 10 1 726 27 1 4't9
Percent Heavy Vehicles (7o) 2 2 2

Proportion Time Blocked

Perccnt Grade (%) 0

Right Turn Channelized No No No No

Mcdian Type/Storage Undivided

Critical and Follow-up Headways

Critical Headway (sec)

Basc Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 12

1

Capacity, c (veh/h) 196 810

v/c Ilatio 0.06 000
95% Queue Length, Qss (veh) 02 00
Control Delay (s/veh) 24.s 95
Level of Service, LOS c A
Approach Delay (s/veh) 245 00
Approach LOS c
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General lnformation Site lnformation

Analyst MSH lntersection Lemmon & Nectar

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East^Vest Street Nectar Street

Analysis Year 201 8 North/South Street Lemmon Drive

Time Analyzed AM Existing Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

Maior Street North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 1'1 12 7 o 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 1 0 0 0 1 0 0 0 0

Configuration LR TR LT

Volume, V (veh/h) 29 51 2 220

Percent Heavy Vehicles (%) 2 2

Proportion Time Blocked

Percent Grade (%)

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 33 1

Capacity, c (veh/h) 690 1532

v/c Ratio 005 000

957o Queue Length, Qss (veh) 02 00

Control Delay (s/veh) 10.5 74

Level of Service, LOS B A

Approach Delay (s/veh) 10 5 00

Approach LOS B
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General lnformation Site lnformation
Analyst MSH lntersection Lemmon & Nectar

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 EastAVest Street Nectar Street

Analysis Year 2018 North/South Street Lemmon Drive

Time Analyzed PM Existing Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

[anes

{t1-tvYt ?'r
| ,i,r rt. !1i/./jt i!.rr t i 5 lLtit )

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 25 3 259 47 3 123

Percent Heavy Vehicles (7d 2 2 2

Proportion Time Blocked

Percent Grade (7o) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 30 3

Capacity, c (veh/h) 580 1226

v/c Ratio 0.05 0.00

95% Queue Lenqth, Qss (veh) 02 00

Control Delay (s/veh) 115 79

Level of Service, LOS B A

Approach Delay (s/veh) 115 02

Approach LOS B
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General lnformation Site lnformation
Analyst MSH I ntersection Lemmon &, Nectar

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East^Vest Street Nectar Street

Analysis Year 201 8 North/South Street Lemmon Drive

Time Analyzed AM Existing + Project Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

Ma.jor Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 IU 2 3 4U 4 5 6

Number of Lanes U n 0 0 1 0 0 0 0 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 185 ? 104 54 2 347

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) n

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 204 2

Capacity, c (veh/h) 516 1404

v/c Ratio 040 000

95% Queue Length, Qss (veh) 19 00
Control Delay (s/veh) 16 5 76
Level of Service, LOS c A

Approach Delay (s/veh) 16 5 01

Approach LOS c
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General lnformation Site Information
Analyst MSH lntersection Lemmon & Nectar

Agency/Co. Solaegui Engineers Junsdiction Washoe County

Date Performed 1/2/2018 East^Vest Street Nectar Street

Analysis Year 201 I North/South Street Lemmon Drive

Time Analyzed PM Existing + Project Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

YYT I
ivlajor Street: North'South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 U 0 U 1 0 0 0 0 U 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 120 5 392 209 5 201

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No NO No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 13s 5

Capacity, c (veh/h) 372 933

v/c Ratio 0.36 001

95% Queue Length, Qes (veh) 16 00
Control Delay (s/veh) 201 89
Level of Service, LOS c A

Approach Delay (s/veh) 201 03
Approach LOS c
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General lnformation Site lnformation
Analyst MSH lntersection Lemmon & Nectar

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East^Vest Street Nectar Street

Analysis Year 2028 North/South Street Lemmon Drive

Time Analyzed AM Peak Hour Factor 0.92

I ntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 6 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 0 0 1 0 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 185 3 148 54 2 405

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 204 2

Capacity, c (veh/h) 446 1 348

v/c Ratio 046 000
95% Queue Length, Qe5 (veh) 24 00
Control Delay (s/veh) 19.7 77
Level of Service, LOS c
Approach Delay (s/veh) 197 00
Approach LOS c
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General lnformation Site lnformation
Analyst MSH lntersection Lemmon & Nectar

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East/West Street Nectar Street

Analysis Year 2028 North/South Street Lemmon Drive

Time Analyzed PM Peak Hour Factor 092

I ntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

[anes

Vlajor Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 I 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 '| 0 0 0 1 0 0 0 '| 0

Configuration LR TR LT

Volume, V (veh/h) 120 5 518 209 5 300

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Basc Critical Headway (sec)

Critical Headway (sec)

Basc Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 13s 5

Capacity, c (veh/h) 268 830

v/c Ratio 050 001

95% Queue Length, Qs5 (veh) 26 00

Control Delay (s/veh) 31 4 94

Level of Service, LOS D A

Approach Delay (s/veh) 314 02

Approach LOS D
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Site lnformationGeneral lnformation

Vehicle Volumes and Adjustments

J 'I L A'}^ }.

ivirjor Streei: Nonh-South

Perccnt Heavy Vehicles (%)

Pronortion Time Blocked

Perccnt Grade (%)

Right Turn Channelized

Mcdian Type/Storage

Critical and Follow-up Headways

Basc Critical Headway (sec)

Critical Headway (sec)

Basc Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Florv llate, v (veh/h)

Capacity, c (veh/h)

v/c Ralio

95% Queue Length, Qss (veh)

Control Delay (s/veh)

Level of Service, LOS

ffir"..f, Delay (s/veh)

Approach LOS

HCS7m4 TWSC Version 7.3
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General lnformation Site lnformation
Analyst MSH lntersection Lemmon & Chickadee

Agency/Co Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 EastAVest Street Chickadee Drive

Analysis Year 201 8 North/South Street Lemmon Drive

Time Analyzed PM Existing Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description

Lanes

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 o 9 IU 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 o 0 0 1

Configuration LR TR LT

Volume, V (veh/h) 12 4 250 12 7 114

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 17 8

Capacity, c (veh/h) 621 1276

v/c Ratio 003 001

95% Queue Length, Qss (veh) 01 00

Control Delay (s/veh) 110 78

Level of Service, LOS B

Approach Delay (s/veh) 110 05

Approach LOS B
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General lnformation Site lnformation
Analyst MSH lntersection Lemmon & Prado Ranch

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East^Vest Street Prado Ranch Boulevard

Analysis Year 201 8 North/South Street Lemmon Drive

Time Analyzed AM Existing + Project Peak Hour Factor 0.92

lntersectlon Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description

Lanes

n1{YY1?,
Ma.jor 5treet North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U
,l

2 3 4U 4 5 6

Number of Lanes 0 0 0 0 I 0 0 0 0 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 142 6 51 46 2 207

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 161 2

Capacity, c (veh/h) 681 't472

v/c Ratio 0.24 000

95% Queue Length, Qgs (veh) 09 00

Control Delay (s/veh) 119 74

Level ofService, LOS B A

Approach Delay (s/veh) 11 9 01

Approach LOS B
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General lnformation Site lnformation
Analyst MSH lntersection Lemmon & Prado Ranch

Agenry/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East/West Street Prado Ranch Boulevard

Analysis Year 201 8 North/South Street Lemmon Drive

Time Analyzed PM Existing + Project Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description

Lanes

RltYYt rf
lvlajor Street: North-5outh

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 o 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 90 6 252 145 11 116

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 105 12

Capacity, c (veh/h) 531 1127

v/c Ratio o.20 001

95% Queue Length, Qss (veh) 07 00

Control Delay (s/veh) 134 82

Level of Service, LOS B A

Approach Delay (s/veh) 134 08

Approach LOS B
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General lnformation Site Information
Analyst MSH lntersection Lemmon & Prado Ranch

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East/West Street Prado Ranch Boulevard

Analysis Year 2028 North/South Street Lemmon Drive

Time Analyzed AM Peak Hour Factor 0.92

I ntersection Orientation North-5outh Analysis Time Period (hrs) 0.25

Project Description

Lanes

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority '10 11 12 7 6 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 142 6 105 46 2 265

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 161 2

Capacity, c (veh/h) s90 1413

v/c Ratio 0.27 000

95% Queue Length, Qss (veh) 1.1 00

Control Delay (s/veh) 134 76

Level of Service, LOS B A

Approach Delay (s/veh) 134 01

Approach LOS B
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General lnformation Site lnformation
Analyst MSH I ntersection Lemmon & Prado Ranch

Agenry/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 1/2/2018 East^Vest Street Prado Ranch Boulevard

Analysis Year 2028 North/South Street Lemmon Drive

Time Analyzed PM Peak Hour Factor 092

lntersection Orientation North-South Analysis Time Period (hrs) 025

Project Description

Lanes

i-
&
<-
\-t
*
?

nltvYttf
f.,iajor Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 B 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 0 0 1 0 0 0 0

Configuration LR TR LT

Volume, V (veh/h) 90 6 378 145 11 215

Percent Heavy Vehicles (%) 2 2 2

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 105 12

Capacity, c (veh/h) 3U 1 003

v/c Ratio 0.27 001

95% Queue Length, Qss (veh) 11 0.0

Control Delay (s/veh) 178 86

Level of Service, LOS c A

Approach Delay (s/veh) 17.8 05

Approach LOS c
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