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July 24, 2025

Rebecca Bernier

Bluestone Engineering & Consulting
PO Box 19722

Reno, NV 89511

Trip Generation Comparison Letter for Sand Creek

Dear Ms. Bernier,

This letter provides a trip generation comparison analysis for the proposed Sand Creek Subdivision
(formerly the northern portion of Old Stone Ranch) located in Churchill County, Nevada (APN’s 08-792-
141 and 08-792-95). The Tentative Subdivision Map for Sand Creek shows a total of 179 single family units.
The Tentative Subdivision Map for Sand Creek is provided in Attachment A. This trip generation
comparison analysis also includes the southern portion of Old Stone Ranch (formerly named Birch Lane)
which now consists of 90 single family units.

The subject parcels were originally studied in the Sand Creek and Birch Lane traffic study dated April 2021
by Solaegui Engineers. The original traffic study is provided in Attachment B. This traffic study showed
acceptable level of service operation at three study intersections and recommended that the Allen
Road/Birch Lane intersection be improved to include separate left and right turn lanes at the west approach,
an exclusive right turn lane with a minimum of 215 feet of deceleration length at the north approach, and an
exclusive left turn lane with a minimum of 240 feet of combined storage/deceleration length at the south
approach.

The subject parcels were then analyzed in the Old Stone Ranch addendum letter dated April 29, 2022 by
Solaegui Engineers to address revised land uses. This addendum letter is provided in Attachment C. The
revised land uses consisted of 506 multi-family units and 13 single family units on the northern Sand Creek
parcels and 100 single family units on the southern Birch Lane portion of the site. These revised land uses
resulted in lower trip generation and less traffic impact than reported in the original traffic study. The
recommendation in the original study for improvements at the Allen Road/Birch Lane intersection remains
but no additional recommendations were made in this addendum.

A final addendum letter for Old Stone Ranch was prepared by Solaegui Engineers on August 11, 2022 to
address an additional study intersection (the Casey Road/Old Stone Parkway intersection) as required by
the Churchill County Planning Commission. No changes were made to the approved land uses described
in the previous addendum letter. This final addendum letter is provided in Attachment D.

GCW, Inc.
5482 Longley Lane, Suite B, Reno, Nevada 89511
775.322.4300
www.gcwengineering.com
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This August 11, 2022 addendum letter showed acceptable level of service operation at the Casey Road/Old
Stone Parkway intersection (now proposed as the Casey Road/Wildcat Parkway intersection on the Sand
Creek Tentative Subdivision Map) and recommended it be improved to contain a separate westbound to
southbound left turn lane with a minimum of 240 feet of combined storage/deceleration length.

Trip Generation Comparison

Trip generation estimates for the proposed uses are calculated using trip generation rates from the
Institute of Transportation Engineer’s (ITE) Trip Generation Manual, 11" Edition. The Single Family
Detached Housing land use was used to estimate trip generation. Trip generation for the previously
approved uses were taken directly from the April 29, 2022 traffic study addendum letter prepared by
Solaegui Engineers. Table 1 shows the Daily, AM peak hour, and PM peak hour trip generation estimates
for the proposed and previously approved uses.

Table 1: Trip Generation Comparison

Trips
Land Use
Size! ) AM PM
(ITE Code) Daily AM In/Out PM In/Out
Proposed Uses
;ae’;:;;ejﬁoigflge(;ig’)'ly 179 du 1,688 125 31/94 168 106/ 62
South Site — Single Famil
Detached Housigng (210)y 90 du 849 63 16/ 47 85 53/32
Total Proposed 269 du 2,537 188 47 /141 253 159 /94
Previous Approved Uses
Single Family Housing 113 du 1,066 79 21/58 106 67 /39
Multi-Family Housing 506 du 3,319 202 48 / 154 258 163 /95
Total Previous 619 du 4,385 281 69 /212 364 230/ 134
Difference -1,848 -93 -22/-71 -111 -71/-40

Notes: 1. du = dwelling units
Source: GCW, 2025

As shown in the table, the proposed full project is expected to generate approximately 2,537 Daily, 188
AM peak hour, and 253 PM peak hour trips. This equates to fewer trips than the previous approved use
by an estimated 1,848 Daily, 93 AM peak hour, and 111 PM peak hour trips. In all three time periods the
proposed uses generate significantly lower trips than the previously approved uses.

Conclusion

The proposed Sand Creek project with 179 single family units and the 90 single family units proposed on
the southern portion are expected to generate fewer trips than the previously approved Old Stone Ranch
land uses. Therefore, the proposed project would have less impact on the study intersections than the
previously approved land uses.
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. _______________________________________________________________________________________________________________________________________|
The recommendation in the original Sand Creek and Birch Lane traffic study dated April 2021 for lane
improvements at the Allen Road/Birch Lane intersection should remain.

The recommendation in the Old Stone Ranch addendum letter dated August 11, 2022 for lane
improvements at the Casey Road/Old Stone Parkway intersection (now Casey Road/Wildcat Parkway
intersection) should remain.

Please do not hesitate to contact us at 775.322.4300 with any questions.

Sincerely,
GCW, INC.

Digitally

M signed by
. M. Scott

Henr
S COtt Date:y
2025.07.24

Henry gz

-07'00'

Scott Henry, PE
Project Engineer

Attachments:

A —Sand Creek Tentative Map

B — Sand Creek and Birch Road Traffic Study

C - 0Old Stone Ranch Addendum Letter 4/29/22
D — Old Stone Ranch Addendum Letter 8/11/22
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SANDCREEK AND BIRCH LANE
TRAFFIC STUDY

EXECUTIVE SUMMARY

The proposed Sandcreek and Birch Lane developments will be located in the City of Fallon,
Nevada. The Sandcreek development is generally located north of Birch Lane, south of Casey Road,
east of Eagle Rock Road, and west of Pine Road. The Birch Lane development is generally located
north of Sheckler Road. south of Birch Lane, east of Lattin Road, and west of Allen Road. Both
project sites are currently undeveloped land. The purpose of this study is to address the project’s
impact upon the adjacent street network. The US-50/Casecy Road-Coleman Road intersection, US-
50/Allen Road intersection, and Allen Road/Birch Lane intersection have been identified for AM
and PM peak hour capacity analysis for the existing, existing plus project, 2041 base, and 2041 base
plus project scenarios.

The proposed Sandcreek development will consist of the construction of 175 single family homes
and the proposed Birch Lane development will consist of the construction of 102 duplex units, 300
multi-fammly dwelling units, a mini-storage facility containing 194 units, an RV storage facility
containing 53 spaces, and open space. Project access will generally be provided from Birch Lane via
Allen Road and the proposed Wildcat Parkway via Casey Road.

The Sandereek development is anticipated to generate 1,740 average daily trips with 130 trips
occurring during the AM peak hour and 174 trips occurring during the PM peak hour and the Birch
Lane development is anticipated to generate 3,333 average daily trips with 219 trips occurring
during the AM peak hour and 276 trips occurring during the PM peak hour. The combined projects
are anticipated to generatc a total of 5,073 average daily trips with 349 total trips occurring during
the AM peak hour and 450 total trips occurring during the PM peak hour.

Traffic generated by the proposed Sandcreek and Birch Lane development will have some impact
on the adjacent street network. The following recommendations are made to mitigate project traffic
impacts.

It is recommended that any required signing, striping, or traffic control improvements comply with
Nevada Department of Transportation and City of Fallon requirements.

It is recommended that the Allen Road/Birch Lane intersection be improved to include separate left
and right turn lanes at the west approach, an exclusive right turn lane with a minimum of 215 feet of
deceleration length at the north approach, and an exclusive lefi turn lane with a minimum of 240
feet of combined storage/deccleration length at the south approach.

SOLAEGUI ENGINEERS, LTID. 3



INTRODUCTION
STUDY AREA

The proposed Sandcreek and Birch Lane developments will be located in the City of Fallon,
Nevada. The Sandcreek development is generally located north of Birch Lane. south of Casey Road.
east of Eagle Rock Road, and west of Pine Road. The Birch Lane development is generally located
north of Sheckler Road, south of Birch Lane, cast of Lattin Road, and west of Allen Road. Figure 1
shows the approximate location of the project sites. The purpose of this study is to address the
project’s impact upon the adjacent street network. The US-50/Casey Road-Coleman Road
mtersection, US-50/Allen Road intersection, and Allen Road/Birch Lane intersection have been
identified for AM and PM peak hour capacity analysis for the existing, existing plus project, 2041
base, and 2041 base plus project scenarios.

EXISTING AND PROPOSED LAND USES

Both project sites are currently undeveloped land. Adjacent properties generally include residential
dwelling unils with some agnicultural land to the south. The proposed Sandcreek development will
consist of the construction of 175 single family homes and the proposed Birch Lane development
will consist of the construction of 102 duplex units, 300 multi-family dwelling units, a mini-storage
facility containing 194 units, an RV storage facility containing 53 spaces, and open space. Project
access will generally be provided from Birch Lane via Allen Road and the proposed Wildeat
Parkway via Casey Road.

EXISTING AND PROPOSED ROADWAYS AND INTERSECTIONS

US-50 (Williams Avenue) is a four-lane roadway with two through lanes in each direction near the
key intersections. The speed limit is posted for 35 miles per hour cast of Casey Road and 45 miles
per hour west of Casey Road. Roadway improvements include paved and graded shoulders with
striped edgelines in some areas and curb, gutter, and sidewalk in other others. The roadway contains
a center two-way left turn lane with some raised center median islands east of Casey Road.

Casey Road is a two-lane roadway with one through lane in each direction south of US-50. The
speed limit is posted for 35 miles per hour. Roadway improvements generally include curb and
gutter on the east side of the street and centerline striping just south of US-50). Casey Road contains
graded shoulders on both sides of the sireet further south. Coleman Road aligns with Casey Road
north of US-50.

Coleman Road is a two-lane roadway with one through lane in each direction north of US-50. The
speed limit is posted for 35 miles per hour. Roadway improvements generally include graded
shoulders with striped edgelines on both sides of the street and centerline striping just north of US-
50. Coleman Road contains graded shoulders on both sides of the street further north. Casey Road
aligns with Coleman Road south of US-50.

F:QIE']I.MIUUI ENGINEERS. LTD. 4
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Allen Road is a two-lane roadway with one through lane in each direction north and south of US-50.
The speed limit is posted for 25 miles per hour near US-50 and 35 miles per hour near Birch Lane.
Roadway improvements on the segment of Allen Road north of US-50 generally include curb,
gutter, and sidewalk on both sides of the street. Roadway improvements on the segment of Allen
Road just south of US-50 generally include curb and gutter on both sides of the street with sidewalk
in some areas. Allen Road contains graded shoulders in both sides of the street further south.

Birch Road is a two-lane roadway with one through lane in each direction west of Allen Road. The
speed limit is posted for 25 miles per hour. Roadway improvements generally include graded
shoulders on both sides of the street.

The US-50/Casey Road-Coleman Road intersection is a signalized four-leg intersection with
protected left turn phasing at all approaches. The north and south approaches cach contain one left
turn lane, one through lane, and one right turn lane. The east and west approaches each contain one
left turn lane, two through lanes, and one right turn lane. Pedestrian crosswalks exist at all
approaches.

The US-50/Allen Road intersection is a signalized four-leg intersection with permissive left turn
phasing at the north and south approaches and protected/permissive left turn phasing at the east and
west approaches. The north contains one shared left turn-through-right turn lane. The south
approach contains one shared left tum-through lane and one right tumn lane. The east and west
approaches each contain one left turn lane, one through lane, and one shared through-right turn lane.
Pedestrian crosswalks exist at all approaches.

The Allen Road/Birch Lane intersection is an unsignalized three-leg intersection with stop sign
control at the west approach. The north approach contains onc shared through-right tumn lane, The
south approach contains one shared lelt turn-through lane. The west approach contains one shared
left turn-right turn lane.

SOLAEGUI ENGINEERS, LTD. L]



TRIP GENERATION

In order to assess the magnitude of traffic impacts of the proposed Sandereck and Birch Lane
developments on the adjacent street network, trip generation rates and peak hours had to be
determined. Trip generation rates or equations were obtained from the Tenth Edition of ITE Trip
Generation (2018) for Land Uses 151: Mini-Warehouse, 210: Single Family Detached Housing,
and 220: Multifamily Housing (Low-Rise). ITE Trip Generation does not contain information for
duplexes so trips generated by this land use were calculated using the single family detached
housing land usc. The mini-warchouse land use was used to calculate trips generated by both the
mini-storage and RV storage facilities.

The proposed Sandcreck development will consist of the construction of 175 single family homes
and the proposed Birch Lane development will consist of the construction of 102 duplex units, 300
multi-family dwelling units, a mini-storage facility containing 194 units, an RV storage facility
containing 53 spaces, and open space.

Trip generation was calculated for an average weckday and the weekday peak hours occurring
between 7:00 AM and 9:00 AM and 4:00 PM and 6:00 PM. These timeframes correspond to the
peak hours of adjacent street traffic. Table 1 shows a summary of the average daily traffic (ADT)
and peak hour volumes generated by the proposed Sandereek and Birch Lane developments. The
trip generation worksheets are included in the Appendix.

TABLE 1
TRIP GENERATION
AM PEAK HOUR PM PEAK HOUR
LAND USE ADT IN OUT | TOTAL | IN OUT | TOTAL
SANDCREEK
Single Family (175 Dwelling Units) 1,740 32 98 130 110 64 174
BIRCH LANE
Single Family {102 Dwelling Units) 1,059 | 19 58 77 65 39 104
Low-Rise Multifamily Housing (300 DU) 2227 32 106 138 106 62 168
Mini-Warchouse (247 Units/Spaces) 47 2 2 4 2 2 4
Total Trips 3.333 53 166 219 173 103 276
Total Trips 5073 85 264 349 383 167 450

As shown in Table 1, the Sandcreck development is anticipated to generate 1,740 average daily trips
with 130 trips occurring during the AM peak hour and 174 trips occurring during the PM peak hour
and the Birch Lane development is anticipated to generate 3.333 average daily trips with 219 trips
occurring during the AM peak hour and 276 trips occurring during the PM peak hour. The
combined projects are anticipated to generate a total of 5,073 average daily trips with 349 total trips
occurring during the AM peak hour and 450 total trips occurring during the PM peak hour.
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TRIP DISTRIBUTION AND ASSIGNMENT

The distribution of the project traffic to the key intersections was based on existing peak hour
traffic patterns and the locations of aftractions and productions in the area. Figure 2 shows the
anticipated tnip distmbution for the project trips. The peak hour trips shown in Table 1 were
subsequently assigned to the key intersections based on the trip distribution percentages. Figure 3
shows the trip assignment at the key intersections for the AM and PM peak hours.

EXISTING AND PROJECTED TRAFFIC VOLUMES

Existing peak hour traffic volumes at the US-50/Casey Road-Coleman Road intersection and Allen
Road/Birch Lane intersection were obtained from weekday traffic counts conducted in April of
2021. Existing peak hour traffic volumes at the US-50/Allen Road intersection were obtained from
the Golden Gate Petroleum Traffic Study dated May of 2020. Figure 4A shows the existing traffic
volumes (raw counts) during the AM and PM peak hours.

The existing traflic counts were conducted during the COVID-19 pandemic which may have
resulted in reduced traffic on the arca streets. In order to more closely represent normal traffic
conditions the existing traffic counts were compared with pre-pandemic traffic counts conducted by
the Nevada Department of Transportation (NDOT). The pre-pandemic traffic counts were obtained
from the NDOT Traffic Records Information Access (TRINA) application for count stations on US-
50 and Allen Road near the site. The existing traffic counts were subsequently adjusted based on the
traffic count comparison. Figure 4B shows the existing traffic volumes (adjusted counts) during the
AM and PM peak hours. The adjusted traffic volumes were utilized in the analysis.

Figure 5 shows the existing plus project traffic volumes at the key intersections during the AM and
PM peak hours. The existing plus project traffic volumes were obtained by adding the trip
assignment volumes shown on Figure 3 to the existing traffic volumes (adjusted counts) shown on
Figure 4B.

Figure 6 shows the 2041 base traffic volumes at the key intersections during the AM and PM
peak hours. The 2041 base volumes were estimated by applying a 0.6% average annual growth rate
to the existing traffic volumes (adjusted counts) shown on Figure 4B. This growth rate was derived
from 20-year historic traffic count data obtained from NDOT’s Annual Traffic Reports for count
stations on US-50 and Allen Road near the site.

Figure 7 shows the 2041 base plus project traffic volumes al the key intersections during the AM
and PM peak hours. The 2041 base plus project traffic volumes were obtained by adding the trip
assignment volumes shown on Figure 3 to the 2041 base traffic volumes shown on Figure 6.
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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 partial stop controlled intersections. Level of service is a qualitative measure of
tratfic operating conditions where a letter grade “A™ through “F”, corresponding to progressively
worsening traffic operation, is assigned to the intersection or minor movement.

The Highway Capacity Manual defines level of service for partial stop controlled intersections in
terms of computed or measured control delay for each minor movement. Level of service is not
defined for a partial stop controlled intersection as a whole. The unsignalized intersection level of
service criteria are shown in Table 2.

TABLE 2
LEVEL OF SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS
LEVEL OF SERVICE DELAY RANGE (SEC/VEH)
A =10
B >10 and <15
C >15 and <25
D >25 and <35
i =35 and =50
r >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)
<10

=10 and =20

=20 and <35

=315 and £55

=55 and <80
=R

mim|o|o|m|e
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US-50 1s maintained by the Nevada Department of Transportation and thercfore LOS D is the
policy level of service standard for the US-50/Cascy Road-Coleman Road and US-50/Allen Road
intersections. LOS C is the assumed policy level of service standard for the Allen Road/Birch Lane
intersection.

Table 4 shows a summary of the AM and PM peak hour level of service and delay results at the
key intersections for the existing, existing plus project, 2041 base, and 2041 base plus project
scenarios. The intersection capacity worksheets are included in the Appendix.

TABLE 4
INTERSECTION LEVEL OF SERVICE AND DELAY RESULTS

EXISTING + 2041 BASE +

EXISTING PROJECT 2041 BASE PRONECT

INTERSECTION AM PM AM PM AM PM AM PM
LIS-50/Casey Road-Coleman (Signal) C26.8 | C30.3 | C279 | C31.7 | C279 | C324 | C29.1 | C34.4
U5-30/Allen Road (Signal) C206 | C214 | C21.1 | C21.7 | C22.5 | C23.8 | C231 | C243

Allen Road/Birch Lane {Stop at West Leg)

Eastbound Left-Right Bl1.3 | B124 | B14.7 | Cl6.1 | BI19 | BI3.2 | C162 | C179
MNorthbound Lefi ATT AT.8 ATR | AS2 ATER AT9 AT9D | ABS3

US-50/Casey Road-Coleman Road Intersection

The US-50/Casey Road-Coleman Road intersection was analyzed as a signalized four-leg
intersection with the existing signal phasing for all scenarios. The intersection currently operates at
LOS C with a delay of 26.8 seconds per vehicle during the AM peak hour and 30.3 seconds per
vehicle during the PM peak hour. For the existing plus project traffic volumes the intersection
continues to operate at LOS C with delays slightly increasing to 27.9 seconds per vehicle during the
AM peak hour and 31.7 seconds per vehicle during the PM peak hour. For the 2041 base traffic
volumes the intersection is anticipated to operate at LOS C with a delay of 27.9 seconds per vehicle
during the AM peak hour and 32.4 seconds per vehicle during the PM peak hour. For the 2041 base
plus project traffic volumes the intersection continues to operate at LOS C with delays slightly
increasing to 29.1 seconds per vehicle during the AM peak hour and 34.4 seconds per vehicle
during the PM peak hour. The intersection was analyzed with the existing approach lanes for all
scenarios. The US-350/Casey Road-Coleman Road intersection meets NDOT's policy LOS D
standard for the existing, existing plus project, 2041 base, and 2041 base plus project volumes.
No improvements are recommended at the US-50/Casey Road-Coleman Road intersection.
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LS-500/Allen Road Intersection

The US-50/Allen Road intersection was analyzed as a signalized four-leg intersection with the
existing signal phasing for all scenarios. The intersection currently operates at LOS C with a delay
of 20.6 seconds per vehicle during the AM peak hour and 21.4 seconds per vehicle during the PM
peak hour. For the existing plus project traffic volumes the intersection continues to operate at LOS
C with delays slightly increasing to 21.1 seconds per vehicle during the AM peak hour and 21.7
seconds per vehicle during the PM peak hour. For the 2041 base traffic volumnes the intersection is
anticipated to operate at LOS C with a delay of 22.5 seconds per vehicle during the AM peak hour
and 32.6 seconds per vehicle during the PM peak hour. For the 2041 base plus project traffic
volumes the intersection continues to operate at LOS C with delay remaming the same or slightly
increasing. The intersection was analyzed with the existing approach lanes for all scenarios. The
existing UUS-50/Allen Road intersection meets NDOT s policy LOS D standard for the existing,
existing plus project, 2041 base, and 2041 base plus project traffic volumes. No improvements
are recommended at the US-50/Allen Road intersection.

Allen Road/Birch Lane Intersection

The Allen Road/Birch Lane intersection was analyzed as an unsignalized three-leg intersection
with stop control at the west 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 traffic volumes the interseetion minor movements operate at LOS B or better during the AM
peak hour and LOS C or better during the PM peak hour. For the 2041 base traffic volumes the
intersection minor movements are anticipated (o operate at LOS B or better during the AM and PM
peak hours. For the 2041 base plus project 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 approach lanes for all scenarios. The Allen Road/Birch Lane intersection meets
Churchill County's policy LOS C standard for the existing, existing plus project, 2041 base, and
2041 base plus project traffic volumes.

The need for an exclusive northbound to westbound left turn lane at the Allen Road/Birch Lane
intersection was reviewed based on information presented in AASHTO's A Policy on Geometric
Design of Highways and Streets. Table 9-23 of the AASHTO publication lists traffic volume
thresholds and operating speeds which necessitate the nced for left tum lanes on two-lane roads.
The existing plus project traffic volumes exceed the traffic volume thresholds that trigger an
exclusive left turn lane.

The need for an exclusive southbound right turn lane at the Allen Road/Birch Lane intersection was
also reviewed. We are unaware of Churchill County standards that address exclusive right turn
lanes. The need for an exclusive right turn lane was subsequently reviewed based on NDOT’s
access management standards. These standards provide warrants for the implementation of right
tun lanes on two-lanc roadways at unsignalized intersections. The turn lane warrants are evaluated
based on through and turning movements as well as the 35 mile per hour speed limit for Allen
Road. The results of the tum lane warrant review indicate that an exclusive right tumn lane is
warranted based on the existing plus project traffic volumes.
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The length of the warranted left and right turn lanes was subsequently reviewed. The operational
analysis indicates a 95th percentile queue length of less than one vehicle (25 teet) for the left turn
movement and no queue length for the free right turn movement. In addition to storage, NDOT’s
access management standards indicate that 215 feet of deceleration length is needed for the left and
right turn lanes based on the 35 mile per hour speed limit on Allen Road. The lefi tumn lane should
therefore contain a minimum of 240 feet of combined storage/deceleration length and the right turn
lane should contain a minimum of 215 feet of deceleration length.

RECOMMENDATIONS

Trattic generated by the proposed Sandcreek and Birch Lane development will have some impact
on the adjacent street network. The following recommendations are made to mitigate project traffic
Impacts.

It is recommended that any required signing, sinping, or traflic control improvements comply with
Nevada Department of Transportation and City of Fallon requirements.

It is recommended that the Allen Road/Birch Lane intersection be improved to include separate left
and right turn lanes at the west approach, an exclusive right turm lane with a minimum of 215 feet of

deceleration length at the north approach, and an exclusive left tumn lane with a minimum of 240
feet of combined storage/deceleration length at the south approach.
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency Solaegui Engineers Duration, h 10.250
Analyst MSH Analysis Date |Apr 20, 2021 Area Type Other
Jurisdiction NDOT Time Period  |AM Peak Hour PHF 002
Urban Street Analysis Year |Existing Analysis Period  [1= 7:00
Intersection US-50 & Casey File Mame UsCaZ1ax xus - E——
Project Description
Demand Information EB WE NB SB
Approach Movement L T R L T R LI T R L T R
Demand ( v ), veh/h 42 1581 | 50 § 62 {622 | 24 | 89 | 21 | 78 | 52 | 31 | a7
Cydle, s 900 | Reference Phase | 2 R = N i
Offset, s 0 Reference Point End ‘Green | 7.0 300 160
Uncoordinated, Yes | Simull. Gap E'W | On | Valiow | 4.0 40 40
Force Mode Fixed | Simult. Gap N/S
Timer Results EBL EBT WEBL WEBT MNEL NET L %_EL SBT
Assigned Phase ) 5 2 1 6 3 8 | 7 4
Case Number 20 3.0 20 3.0 20 30 20 3.0
Phase Duration, 5 12.0 as5.0 12.0 as0 13.0 320 1.0 30.0
Change Peﬁudﬁ*ﬁﬁ I s o 5.0 5.0 50 5.0 {llﬁ.‘L i ..—“EE 0 | 5.0 5.0
Max Allow Headway ( MAH ). s 31 3.0 31 30 31 33 3.1 33
Queue Clearance Time { gs), s 42 15.5 53 16.6 6.3 52 { 47 35
Green Extension Time (g =), s 0.0 32 0.0 31 0.1 0.3 0.0 0.3
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.04 1.00 0.06 0.01 0.00 1.00 0.00
Movement Group Results EB wWB NE SB
Approach Movement o, M T R L T R L T R L T | R
Assigned Movement T et Tl il el wtatl el 1l | i
Adjusted Flow Rate ( v ), veh/h 46 [ 632 | 43 § 67 | 676 | 21 § o7 | 23 | 74 | 57 | 34 | 35
Adjusted Saturation Flow Rate { s), veh/h/in 1767 | 1724 | 1545 | 1767 | 1724 | 1545 | 1810 | 1856 | 1532 | 1810 | 1856 | 1567
Cueue Service Time (g =), s 22 1135 | 1.7 33 (146 | 0B 43 0.8 32 27 1.2 | 15
Cycle Queue Clearance Time (g:), 5 22 1135 1.7 4 33 | 146 | D8 4.3 0.8 32 27 1.2 1.5
Green Ratio { g/C ) 008 033|033 3008033 0335014/ 030| 030§ 007! 028 | 0.28
Capacity { ¢ ), veh/h L 137 | 1148 | 515 § 137 | 1149 | 515 | 261 | 557 | 460 121 | 515 | 435
Volume-to-Capacity Ratio ( X)) 0.332 | 0.549 | 0.084 : 0,490 0.588 | 0.040 | 0.370 | 0.041 | 0.161 § 0.469 | 0.065 | 0.080
Back of Queue ( @), ffin ( 95 th percentile) 44 23741 274 § 661 | 255 12? 851 | 154 | 518 | 546 | 23.7 | 241
Back of Queue { Q ), veh/in { 95 th percentile) 1.7 9.1 1.1 26 a7 0.5 3.4 0.6 2.0 2.2 09 | 10
Queue Storage Ratio ( RQ ) { 95 th percentile) 0.00 | 0.00 | 000 ¢ 000 | 000 | 0.00 § 0.00 | 000 | 000 § 000 | 0.00 | 0.00
Uniform Delay { d 1), sfveh 393 | 245 | 206 | 398 | 249 | 203 | 3481 223 | 232 | 405 | 238 | 240
Incremental Delay ( d z ), siveh D5 | 03 |00 § 10| 05 | 00 f 03 | 00 | 04 § 14 | 00 | 00
Initial Queue Delay ( d ), siveh 00 | 00 [ 00 § 00 |00 |00 Jo0o |00 | 000§ o0/ 00/l 0o
Control Delay ( d }, siveh 398 | 248 | 206 | 408 | 254 | 203 | 351 | 223 | 232 | 415 | 239 | 240
Level of Service (LOS) _ D G G D ¥ C ] c | ¢ D c c |
Approach Delay, siveh / LOS "o 266 | C =l | e SRR R
Intersection Delay, s/veh / LOS 26.8 c
Multimodal Results EB WE ME 5B
Pedestrian LOS Score [ LOS 2142 B 212 B 2.44 B 245 B
BicydelOSScore/lOS | 108 | A | 112 | A | om | a ose | A "
Copyright & 2027 University of Florida, All Rights Reserved. HCS™ Sireets Version 7.8.5 Generated: 412112021 1:21:52 PM



HCS7 Signalized Intersection Results Summhrym |

General Information Intersection Information
Agency Solasgui Engineers ) Duration, h |0.250
Analyst MSH Analysis Date |Apr 20, 2021 Area Type Other
Jurisdiction NDOT Time Period |PM Peak Hour PHF i0.92
Urban Street Analysis Year |Existing Analysis Period 1= 7200
Intersection LIS-50 & Casey File Name UsCa21px.xus

Project Description .

Demand Information EB WE

Approach Movement T R L T R L

Demand | 1.fj veh/h

Copyright © 2021 Universiy of Florida, All Rights Rosarvad.

Signal Information b
Cycle, s 95.0 | Reference Phase | 2 adis S =1 siel 1l
Offset, s 0. |Reference Point | End Feronlao 130 |300 (680 30 250 | o
Uncoordinated| Yes |Simult. GapE'W | On [Vliow 40 (0.0 |40 |40 00 140
Force Mode Simult. Gap NS
Timer Results EBL | EBT WEL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 20 3.0 20 3.0 20 3.0 20 3.0
Phase Duration, s 13.0 350 | 160 38.0 14.0 33.0 11.0 30,0
Change Period, { Y+R e ), 5 I 50 50 50 50 0.0 50 50 5.0
Max Allow Headway ( MAH ), s o 31 | 34 31 | 341 3.1 33 3.1 3.3
Queue Clearance Time (g =), s 6.8 204 78 19.1 89 47 4.0 5.9
Green Extension Time ( g« ), 0.0 33 0.0 35 0.1 04 0.0 0.4
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.23 0.90 0.18 0.10 0.00 1.00 0.00
Movement Group Resulis EB WE NB SB
_&Epmach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 ] 16 3 g 18 T 4 14
Adjusted Flow Rate { v ), vehih 92 {760 | B4 | 114 | 746 | 36 | 142 | 40 | 59 | 39 | 25 | 83
Adjusted Saturation Flow Rate { s ), veh/h/in 1767 | 1724 | 1544 | 1767 | 1724 | 1547 | 1810 | 1856 | 1532 | 1810 | 1856 | 1568
Queue Service Time (gs), s 48 (1841 37 § 58 |71 |15 69| 152720 10 | 39
Cycle Queve Clearance Time (g . ), 8 48 {184 | 37 [ 58 |171| 15 [ 69 | 15 | 27 § 20 | 10 | 39 |
Green Ratio { g/C ) 008 1032 032 §012035[035[015| 029|029 | 006 | 026 | 0.26
Capacity ( ¢ ), veh/h 149 11089 | 487 | 205 | 1198 | 537 | 267 | 547 | 452 | 114 | 488 | 412
Volume-to-Capacity Ratio ( X) 06210698 | 0.172 | 0.558 | 0.623 | 0.067 | 0.534 | 0.074 | 0.130 | 0.342 | 0.051 | 0.200
Back of Queue { O), fifin { 95 th percentile) 105513153 598 § 119 |2018 234 §1384| 205 | 430 § 308 | 102 | 6as
Back of Queue ( Q ), veh/ln ( 95 th percentile) 41 1120 24 Va6 {11 og 55 | 12178 16 1| 07 | 28
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 | 0.00 f 0.00 | D.00 | 0.00 | 0.00 | 0.OD 000 | D.0D | C.O0 | .00
Uniform Delay ( d 1 ), shreh 420 | 285 | 235 § 397 | 258 | 207 | 375 | 24.1 | 246 | 426 | 261 | 272
Incremental Delay ( d 2 ), siveh 58|17 ] o1 0 20l 08 [00) 1.1 | oo | oo § or | oo | o4
Initial Queue Delay ( d 3 ), siveh 00 | 00 |00 f00| 00|00 f00/00|O00¢ 00/ 00 | 00
Control Delay ( d ), siveh 478 1302 | 236 [ 417 | 266 | 207 | 386 | 242 | 246 | 433 | 262 | 272
Level of Service (LOS) D c C D G C D C 5 D C C
Approach Delay, siveh / LOS 2313 | G - R B 314 | C
Intersection Delay, sfveh / LOS 303
Multimodal Results EB WE )= 5B
Pedestrian LOS Score / LOS 212 B 2.12 ! 244 B 2.45 B
oyl Odbeore 108 o ¥d6 A R res LA 0.89 A _§ 073 A

HCS™ Streats Vorsion 7.8.5

Generated: 4/21/2021 1:22:44 PM



HCS7 Signalizeﬁ-intersecﬁon Results Summary

Copyright © 2024 Universily of Florida, All Rights Reserved,

General Information Intersection information
Agency Solaegui Engineers - Duration, h 10.250
Analyst MSH Analysis Date |Apr 20, 2021 Area Type Other
Jurisdiction NDOT Time Period  AM Peak Hour | PHF {082
Urban Street Analysis Year Existing + Project | Analysis Period 1> 7.00
Intersection US-50 & Casey File Name  UsCa21aw.xus
Project Description =
Demand Information EB
Approach Movement L T R L
Cremand { v ), velvh 42 | 583 74 72
Signal Information g
E;ae, s 90.0 | Reference Phase 2__F +" =d
Offset, s 0 |Reference Point | End | -0 355 E;J_'
Uncoordinated| Yes | Simult. Gap EAW On [VellowldaD 140 40
Force Mode | Fixed | Simult. Gap N/S On jRed (1.0 1.0 1.0 |
Timer Results EBL | EBT WEBL WBT NEL NET § sBL | SBT |
Assigned Phase 5 2 1 6 3 8 7 4
Case NMumber 2.0 3.0 20 30 | 20 SEe RRE T 30
Phase Duration, s 12.0 35.0 12.0 35.0 13.0 32.0 1.0 30.0
Change Period, ( Y+R <), s 5.0 5.0 5.0 50 0.0 5.0 5.0 5.0
Max Allow Headway ( MAH ), s 31 31 | 341 31 3.1 33 3 33
Queue Clearance Time (g}, 5 4.2 155 § 58 16.8 10.4 6.6 4.7 3.5
GGreen Extension Time (g=), s 0.0 33 0.0 32 0.1 0.4 0.0 0.4
Phase Call Probability I 100 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00
Max Out Probability 1.00 0.05 1.00 0.06 1.00 0.00 1.00 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T IR
Assigned Movement 5 1 2 | 121 1 RS 4 | 14 |
Adjusted Flow Rate { v ), veh/h 46 | 634 70 78 | 682 22 177 34 103 57 37 35
Adjusted Saturation Flow Rate ( s ), veh/h/in 1767 | 1724 | 1545 | 1767 | 1724 | 1545 | 1810 | 1856 | 1532 | 1810 | 1856 | 1567
Queue Service Time (g s ), S 221135 28 § 38 (148 00 f 84 | 12 |46 § 27 | 13 | 15
Cycle Queue Clearance Time (gc), s 22 {1351 28 1 38 (148 | 08 § 84 | 12 | 46 § 27 | 13 | 15
Green Ratio { g/'C) 008 {033 033 § 008|033 |033)014 030030 007 | 028 | 0.28
Capacity ( ¢ ), veh/h 137 [ 1149 | 515 | 137 [ 1149 | 515 | 261 | 557 | 460 | 121 | 515 | 435
Violume-to-Capacity Ratio ( X) 0.332 {0551 0.135 | 0.560 | 0.593 | 0.042 | 0678 | 0.061 | 0.225 | 0.469 | 0.072 | 0.080
Back of Queue ( Q ), ftfin ( 95 th percentile) | 44 12381 447 | 815 (2571 135 | 180 | 229 | 739 | 546 @ 261 | 24.1
Back of Queue { Q ), veh/In ( 95 th percentile) 1.7 |91 |18 § 32| 98 |05 f 72 |09 |20 f 22 ] 10 | 10
Queue Storage Ratio ( RQ ) { 95 th percentile) 0.00 | 0.00 | D.OD | D.0D | D.00 | 0.00 | 0.00 | 0.00 | 0.00 | D00 | 0.00 | 0.00
Uniform Delay ( d 1), siveh 393 | 245 | 209 § 400 | 249 | 203 § 365 | 225 | 236 | 405 | 239 | 240
Incremental Delay ( d z ), siveh FE § 05|03 o035 06 |00fs57|o0)]o1] 11 oo oo
Initial Queue Delay { d =), sheh oo |00 |00 §oo)]|oo|ooJoo!oo]|oodoo| oo 00
Control Delay ( d ), shieh 208 | 248 | 210 | 436 | 255 | 203 | 422 | 225 | 237 | 415 | 240 | 240
Level of Service (LOS) D c & D c ¢ D c c D g ] e
Approach Delay, siveh / LOS 254 C 272 C Y LR S
Intersection Delay, siveh / LOS 279 [
Multimodal Results EB WE NB SB
Pedestrian LOS Score / LOS 212 B 212 B 2.44 B 2 45 =)
BioydelOSSeore/lOS | am | A | 113 | A | 1ot | A | o670 | A |

HCS™ Streeis Yersion 7.8.5

Generated: 421/2021 1:23:16 PM



HCS7 Signalized Intersection Results Si.l-l'h.ﬂ;i;!"f -

General Information Intersection Information

Agency Solaegui Engineers o Duration, h 0.250

Analyst MSH Analysis Date |Apr 20, 2021 Area Type Cther

Jurisdiction NDOT Time Period  |PM Peak Hour PHF 0.92

Urban Strest Analysis Year |Existing + Project | Analysis Period 1= 7:00

Intersection US-50 & Casey File Name UsCa21pw.xus

Project Description

Demand Information EB WE

Approach Movement e T R L T

Demand ( v), veh/h ~ | 85 | 704 | 167 | 136 | 689

Signal Information o

Cycle, s 95.0 |Reference Phase | 2 = ] /_-:-\ =

Offset, s 0 |Reference Point | End |~ lo0 |30 {300 E_ﬂ’

Uncoordinated| Yes | Simult. Gap EAW On | Vellow| 4.0 o0 |40 |40

Force Mode | Fixed | Simult. Gap N/S

Timer Results

Assigned Phase 5 2 3 8 7 4
Case Number I zo 30 20 3.0 2.0 3.0 2.0 3.0
Phase Duration, s 13.0 35.0 16.0 38.0 14.0 33.0 1.0 30.0
Change Period, { Y+R ), 5 5.0 5.0 a0 50 0.0 5.0 5.0 50
 Max Allow Headway ( MAH ), s 31 31 31 31 31 33 31 33
Queue Clearance Time (gs), & 6.8 20.5 9.7 19.2 1.7 57 4.0 59
Green Extension Time (ge), s 0.0 35 0.0 37 01 05 0.0 05
Phasze Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 028 1.00 0.21 1.00 0.00 1.00 .00
Movement Group Results EB WE NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 a 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h az2 85 | 171 148 | 749 36 193 48 75 40 36 B3
Adjusted Saturation Flow Rate { 5), vehvhiin 176T | 1724 | 1544 § 1767 | 1724 | 1547 § 1810 | 1856 | 1532 § 1810 | 1856 | 1566
Cueue Service Time (gs), S 48 | 185 | 81 i 1152 15 a.7 1.8 37 20 14 39
Cycle Queue Clearance Time (ge ), s 45 | 185 | 8.1 7. l721 15 97 1 18 | 37 20 14 | 39
Green Ratio { g/C ) 008 | 032 ! 032012 035 | 0350015 0.29 | 029 | 0.06 | 0.26 | 0.26
Capacity ( ¢ ), veh'h 149 | 1089 | 487 205 | 1198 | 537 267 | 547 | 452 114 488 412
Volume-to-Capacity Ratio ( X') 0621 | 0.703 03500 0.722 | 0.625 | 0.067 | 0.726 | 0.087 | 0.176 § 0.352 | 0.073 | 0.200
Back of Queue ( Q ), ftfin ( 95 th percentile) 1055317.9|1208 1773 2933 234 [ 2102| 353 | 601 | 409 | 276 | 645
Back of Queue ( Q ), veh/in { 95 th percentile) 41 121 52 6.9 11z | 09 B4 14 23 16 1.1 26
CQueue Storage Ratio { RQ ) { 95 th percentile) 0.00 | 0.00 | 0.0O | 000 | 000 | 000 § 000 | 000 | 000 § OO0 | 0.00 | 0.00
Uniforrm Delay ( d 1), sfveh 420 | 286 | 250 1 405 | 258 | 207 | 387 | 243 | 249 | 426 | 263 | 27.2
Incremental Delay { d =), siveh s ) 1.7 02 103 | 08 0.0 8.3 0.0 0.1 l 07 0.0 0.1
Initial Queue Delay { d 3 ), siveh 00 | oo { oo f ool oo | oo f oo | oo | oo 0.0 0.0 | 00
Contral Delay ( d ), shveh 478 | 303 | 252 1 509 | 266 | 207 £ 460 | 243 [ 250 F 423 | 283 | 273
Level of Service (LOS) D C C D C & D C L i D B C
Approach Delay, siveh / LOS T 02 | © Mr | D IR TR
Intersection Delay, sfveh / LOS 3.7 C

Multimodal Results EB Wwe NB sB
Pedestrian LOS Score / LOS 212 B 242 B 2.44 B 245 B
 Bicycle LOS Score / LOS TRaneimaeny TS 8 B W e B SRV SN S I 0.75 A

Copyright © 20217 University of Florida, All Rights Reserved. HGS™ Streels Version 7.8.5 Generated; 4727172021 1:23:45 PM



'_ HCS7 Signalized Intersection R&sﬁts Summary

General Infarmation Intersection Information

Agency Solaegui Engineers Duration, h 0.250

Analyst IMSH Analysis Date \Apr 20, 2021 Area Type Other

Jurisdiction NDOT Time Period |AM Peak Hour | PHF 0.92

Urban Street Analysis Year 2041 Base Analysis Period 1= 7:00

US-50 & Casey File Mame UsCad1ax.xus

Demand Information EB WB NB SB
Approach Movement L if; R L T R L T R L T R
Demand ( v ), vehfh 47 | 655 | 56 § 70 | 701 | 27 F100] 24 | s8 | 59 | 35 | 42
Signal Information _ o ey e U d
Cycle, s 90.0 | Reference Phase | 2 = = . iel 17 e i -‘p ; ‘] e
Offset, s 0 | Reference Point | End Graen | 7.0 0.0 E_n’ 20 250 100 | S S W R
Uncoordinated| Yes |Simult. GapE/W | On 'Yelow|4.0 (40 |40 (00 |40 (00 | A L :

Force Mode | Fixed | Simult Gap /S | On |Red 11.0 (1.0 (10 100 (10 100 | + & 4 .
Timer Results EBL EBT WBL | WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 B 3 8 7 4
Case Number 20 30 2.0 3.0 20 3.0 20 30
Phase Duration, s 12.0 35.0 12.0 35.0 13.0 32.0 11.0 30.0
Change Period, ( Y+R ¢ ), s 50 5.0 5.0 50 0.0 5.0 5.0 5.0
Max Allow Headway ( MAH ). s —f 21 | 30 3.1 30 | 31 33 EX 33
Queue Clearance Time (g« ), s 45 176 57 19.0 6.9 5.7 51 37
Green Extension Tme (g}, s 0.0 3.5 0.0 33 01 03 0.0 0.3
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.1 1.00 0.15 0.02 0.00 1.00 0.00
Movement Group Results EB Wwe NE B
Approach Movement L ¥ R L T R LT R L T R
Assigned Movement Bpd [l il 6By tal stz o114
Adjusted Flow Rate { v ), veh/h 51 | 712 | 50 § 76 | 762 | 24 [ 100 26 | 85 | 64 | 38 | 40
Adjusted Saturation Flow Rate ( s), veh/h/in 1767 | 1724 | 1545 | 1767 | 1724 | 1545 | 1810 | 1856 | 1532 | 1810 | 1856 @ 1567
Queue Service Time (g s ), & 25 1156 | 20 | 37 170 09 | 49 | 09 | 37 § 31 | 14 | 17
Cycle Queue Clearance Time (gc), S 25 | 156 | 20 § 37 |170| 00 § 49 | 09 | 37 § 31 | 14 | 1.7 |
Green Ratio ( ¢/C ) 0.08 033,033 1008 033|032]014!030 0300 007 028 | 028
Capacity ¢ ), veh/h 137 | 1149 | 515 | 137 | 1149 | 515 | 261 | 557 | 460 | 121 | 515 | 435
Violume-to-Capacity Ratio ( X ) 0.372 | 0.619 | 0.097 | 0.554 | 0.663 | 0.046 | 0.416 | 0.047 | 0.184 | 0.532 | 0.074 | 0.092
Back of Queve ( Q ), ftfin { 95 th percentile) 494 | 2692 317 | 781 | 2906 140 | 964 | 17.7 | 590 | 630 | 260 | 270
Back of Queue ( @ ), veh/in ( 95 th percentile) 19 {10313 301 o6 a9 o723 fz6|11]11
Queue Storage Ratio { RQ ) (95 th percentite) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Uniform Delay ( d +), siveh " 294 | 252 | 207 | 400 | 257 | 203 | 350 | 224 | 233 | 406 | 240 | 241
Incremental Delay ( d 2 ), siveh " Jo6|08|0o0f29 )12 |00 fjo4 {0001 f 23| oo | oo
Initial Queue Delay ( d 1), siveh 00 00|00 f{o00 |00 00000 /00! 00¢f 00! 00! 00
Control Delay ( d ), siveh 400 | 26.0 | 207 | 429 | 268 | 203 | 354 | 22.4 | 23.4 | 43.0 | 240 @ 24.1
Level of Service (LOS) ] el e ol ¢} c D | C c D c c
 Approach Delay, siveh / LOS iy 265 1 € 281 ] € 292 | ¢ T
Intersection Delay, sfveh / LOS 279 C

Multimodal Results ER we NB SB
Pedestrian LOS Score / LOS 212 | B 2.12 B 2.44 B 245 B
Bicycle LOS Score /LOS .~ S, 1.16 A 120 | A | 085 A | om A

Copyrighl @ 2021 University of Florida, All Rights Reserved.

HCS™ Streets Version 7.8.5
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| HCS7 Signalized Intersection Results Summary ) |
General Information Intersection Information W ST

Agency |Solaegui Engineers Duration, h 0.250
-hm |MEH Analysis Date "thr 20, 2021 Area Type Other
Jurisdiction INDOT Time Period |PM Peak Hour | PHF 0.92
Urban Street Analysis Year 2041 Base Analysis Period (1= 7:00
Intersection U5-50 & Casey File Name U$G$41|::-§;:tus

Project Description ‘

Demand Information EB WE

|
|
|
|
.-,_|

Approach Movement

Demand { v ), veh/h

Copyrignt @ 2021 University of Florida, All Rights Reservod.

HCS™ Stroets Version 7.8.5

Signal Information = RALTEE !
E;Ele. 8 95.0 | Reference Phase whe k'_;t 3 ' ¢ ' ‘15
Oiioeh, D | Referance Poit | End ¥ sreenla0 (3.0 (300 [60 130 250 |@ - .| '
Uncoordinated| Yes | Simult. GapEW | On [Yallow 40 100 |40 4.0 0.0 40 " P
Force Mode Simult. Gap N/S SRl
Timer Results = ]
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 20 3.0 2.0 3.0 20 3.0 20 3.0
Phase Duration, s 13.0 35.0 16.0 38.0 14.0 330 | Mo 30.0
Change Period, ( Y+R <), s 5.0 50 5.0 5.0 0.0 50 50 50
Max Allow Headway ( MAH ), 5 3.1 31 3.1 3.1 % 33 3.1 33
Queue Clearance Time (g5 ), s 7.5 235 8.6 22.0 9.9 5.0 42 6.5
Green Extension Time (g =), s 0.0 3.0 0.0 34 0.1 0.4 0.0 0.4
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 053 | 1.00 0.40 0.34 0.00 1.00 0.00
Movement Group Resulis EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement i N IECT 6 | 16 | 3 8 | 18 7 4 | 14
Adjusted Flow Rate ( v ), veh/h 104 [ 857 | 96 § 128 [ 840 | 41 | 161 | 46 | 66 § 45 | 28 | 95
Adjusted Saturation Flow Rate ( s ), veh/hfln 1767 | 1724 | 1544 | 1767 | 1724 | 1547 | 1810 | 1856 | 1532 | 1810 | 1856 | 1566
Queue Service Time (gs), 5 S5 | 215 43 | 66 | 200 1.7 § 78 | 1.7 | 30 22 1.1 45
Cycle Queue Clearance Time (gc ), 55 {215 | 43 | 66 1200 17 § 79 | 1.7 | 30 § 22 | 11 | 45
Green Ratio { g/C) 008 | 032 1032 012|035,/ 0350015 025|029 006! 026 | 026
Capacity ( ¢ ), veh/h 149 | 1089 | 487 | 205 | 1198 | 537 | 267 | 547 | 452 | 114 | 488 | a12
Volume-to-Capacity Ratio ( X ) 0.701 | 0.787 | 0.196 | 0.627 | 0.701 | 0.077 | 0.603 | 0.083 | 0.147 | 0.390 | 0.058 | 0.229
Back of Queue ( Q), ftfin ( 95 th percentile) | 120.0| 366.2| 69 | 1405 3346| 27 | 1831, 33.7 | 498 | 455 | 217 | 744
Back of Queue ( Q ), vehfin ( 95 th percentile) 51 {140 28 § 55 {128 11 [ 65 | 13 | 19 § 18 | 08 | 3.0
Queue Storage Ratio ( RQ) ( 95 th percentile) | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Uniform Delay ( d 1 ), siveh 423 | 296 1 237 1400 267 | 208 1370|242 [ 247 | 427 [ 262 | 274
Incremental Delay ( d 2 ), siveh 18|36 01 345| 16 | 00§27 ][00 o01]o08]|00] o1
Initial Queue Delay ( d 5 ), siveh 00 | 00| 00} 00|00 0000 | 00! 000§ 00| 00 | 00O
Control Delay ( d ), siveh 541|332 | 238 | 446 | 283 | 208 | 406 | 242 | 248 | 435 | 262 | 276
Level of Service (LOS) ) TEECE N HERE: TEBIEE D C c
Approach Delay, siveh / LOS 34 | TR IR B T R T
Intersection Delay, siveh / LOS 32.4 C
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 212 B 212 B 2.44 B | 245 B
Bicycle LOS Score / LOS _1.38 o 132 A 0.94 AR U § B

Genorated: 422172021 1:28:03 P



~ HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency Solaegui Engineers -_ Duration, h 0,250
Analyst MSH | Analysis Date |Apr 20, 2021 Area Type Other
Jurisdiction NDOT | Time Period  |AM Peak Hour PHF ng2
Urban Street ; Analysis Year 2041 Base + Analysis Period 1= 7:00
1 Project .
Intersection US-50 & Casey ' File Name  |UsCad1aw.xus R
Project Description
Demand information EB WE NB ; SB |
Approach Movement L T R L | TR L] T|R LT | R
0 | Reference Phase | . i o [
ofsst 2 0 {Referance Point | End IGreen|70 (300 [60 [20 (250 oo il k
Uncoordinated! Yes | Simult. Gap EAW | On “vellgw 40 40 40 (00 |40 (0.0 AT R RTE SR
Force Mode | Fixed | Simult. GapN/S | On [Red (10 (10 (10 (00 (10 00 | =« ¢ = o
Timer Results EBL EBT WBL WET NBL NBT SBL SBT
Assigned Phase 5 2 1 5] 3 3 7 4
Case Number 1 20 30 20 3.0 20 3.0 2.0 3.0
Phase Duration, s 12.0 35.0 12.0 350 13.0 32.0 11.0 300
Change Period, { Y+R c), s 50 5.0 50 50 0.0 5.0 50 5.0
Max Allow Headway ( MAH ), s 31 3.1 3.1 3.1 3.1 33 ‘ 3.1 33
Cueue Clearance Time (gs=), 5 4.5 17.7 6.3 192 1.0 71 51 3T
Green Extension Time (g« ), s 0.0 3.6 0.0 3.4 0.1 0.4 0.0 0.4
Phase Call Probability 100 | 100 [ 100 1.00 1.00 1,00 1.00 1.00
Max Out Probability 1.00 0.12 1.00 0.17 1.00 0.00 1.00 0.00
Movement Group Results Bt EB o #‘!"H_{B NB SB
Approach Movement i I TP IRETE FTT [ B L T R L T 5 R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 | 14
Adjusted Flow Rate ( v), veh/h 51 | 714 | 76 | 87 | 767 | 25 [ 189 | 37 ! 114 | 84 | 41 | 40
Adjusted Saturation Flow Rate { s ), veh/h/in 1767 | 1724 | 1545 | 1767 | 1724 | 1545 | 1810 | 1856 | 1532 | 1810 | 1856 @ 1567
Queue Service Time (g s ), s 25 {157 ]| 31 § 43 [172] 10 90 | 13| 51 §f a1 | 15 | 1.7
Cydle Queue Clearance Time (g=), § 25 VAsT-] 31 43 (172 | 10 8 90 | 1.3 | 541 3.1 1.5 1.7
Green Ratio ( g/C ) 008 {033 | 032 § 008|033 033 §014|030/030% 007 | 028 | 0.28
Capacity ( ¢ ), velvh 137 | 1149 | 515 | 137 | 1149 | 515 | 261 | 557 | 460 | 121 | 515 | 435
Volume-to-Capacity Ratio ( X ) 0.372| 0621 | 0.148 | 0.633 | 0.668 | 0.049 | 0.724 | 0.066  0.248 | 0.532 | 0.080 | 0.092
Back of Queue ( Q ), ft/in ( 95 th percentile) 494 (2703 491 | 964 2928|156 (1981 252 | 823 | 630 | 292 | 279
Back of Queue ( @), veh/ln ( 95 th percentile) 19 {103} 20 | 38 |112]06 J 79| 10 | 32 f 26 | 1.1 | 1.1
Queue Storage Ratio { RQ ) { 95 th percentile) 000 000 000 ) 000 000 | 000 000, 0.00 000 ! 0.00 | 0.00 | 0.00
Uniform Delay ( d 1 ), s/veh 304 | 252 {210 1403 | 257 | 203 § 36.8 | 225 | 238 § 406 | 240 | 241
Incremental Delay ( d 2 ), sfveh o6 |08 oo J 70|12z o0 fa3|o0jo1d 23] 00] 00
Initial Queue Delay ( d 3 ), siveh 00 { 00 (00 fo0! 00 !o00!00 00 | 00¢f 00/ 001! 00
Control Delay (d),siveh 1400|260 211473260 |203 |45.1| 225 | 239 | 430 | 240 | 24.1 |
Level of Service (LOS) D c C D = £ D C c D C C
Approach Delay, siveh / LOS 64 | C 288 1 G a8s I T 24 | €
Intersection Delay, sfveh / LOS 291 G
Multimodal Results EB WE NB SB
Pedestrian LOS Score / LOS 2.12 B 2.12 B 2.44 B 245 B
Bicycle LOS Score / LOS 1.18 i T T 1.05 A 0.73 B
Copyright & 20721 Unbversity of Florida, All Rights Reserved HCS™ Sireats Version 7.8.5 Geaeraled: SI202T 4:13:84 PM



HCS7 Slgnailzed Intersection Results Summar:ulr

General Information Intersection Information
Agency Solaegui Engineers Duration, h 0.250 ]
Analyst ~ IMsH Analysis Date |Apr 20, 2021 Area Type Other :
Jurisdiction NDOT Time Period |PM Peak Hour PHF 0.9z
Urban Street Analysis Year 2041 Base+ | Analysis Period 1> 7:00
Project
Intersection US-50 & Casey File Name  |UsCad1pw.xus
Project Description
Demand Information EB _WB NB SB |
Approach Movement L] T JRELC]ITIREILTTIRYILT T R]
Demand ( v ), veh/h
Cycle, s 85.0 | Reference Phase | 2 = i i’--:q o X ‘ 1 ﬁ ‘A i
Offset, s 0 | Reference Point | End | .. : 1 —~ﬂL—ifj_-"- *—?’ g % ‘i

Green (80 13.0 (30.0 {60 (30 1250
Uncoordinated| Yes | Simult. GapEMW | On Ngjiow'40 0.0 4.0 I

Simult. Gap

Timer Results ' EBL EBT § WBL | WBT [ NBL NET SBL | serv

Assigned Phase 5 2 1 6 3 8 7 4
Case Number 2.0 30 20 30 2.0 30 20 3.0
Phase Durafion, s 130 350 160 38.0 14.0 33.0 1.0 | 300
Change Period, { Y+R ¢ ), s 5.0 50 5.0 5.0 0.0 5.0 50 5.0
Max Allow Headway ( MAH ), s X 31 31 31 3.1 3.3 3.1 3.3
Queue Clearance Time { g=), s 7.9 237 10.5 721 12.7 6.0 4.3 6.5
Green Extension Time (g« ), s 0.0 3.1 00 | 38 0.1 05 0.0 0.5
Phase Call Probability 1.00 1.00 100 | 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.58 1.00 0.44 1.00 0.00 1.00 0.00
Movement Group Resulis EB j Wwe NB SB
Approach Movement T t T IRIL]ITIRAEL]TIR L Yo b g
Assigned Movement 5 g | 12 1 g '\ ] 3 8 1 48§ 7 4 14
Adjusted Flow Rale ( v ), veh/h 104 | 862 | 183 | 162 | 843 | 41 | 212 | 53 | 87 | 46 | 39 | ©5
Adjusted Saturation Flow Rate ( s ), vetvhin 1767 | 1724 | 1544 | 1767 | 1724 | 1547 | 1810 | 1856 | 1532 | 1810 | 1856 | 1566 |
'Queue Service Time (g ), s 55 |217]| 87 | 85 |201] 1.7 §107]| 20 | 40 § 23 | 15 | 45
Cycle Queue Clearance Time (g <), s 56 1217 | 87 | 85 |201] 1.7 §107| 20 | 40 § 23 | 15 | 45
Green Ratio ( ¢/C ) 0.08 | 032 | 032 { 0.12 | 0.35 | 0.35 | 0.15 | 0.23 | 0.29 | 0.06 | 0.26 | 0.26
Capacity ( ¢ ), veh/h 149 | 1089 | 487 | 205 | 1198 | 537 | 267 | 547 | 452 | 114 | 488 | 412
Volume-to-Capacity Ratio ( X ) 0.701|0.792 | 0.375 | 0.791 0.704 | 0.077 | 0.795 | 0.097 | 0.193 | 0.399 | 0.080 ' 0.229
Back of Queue ( Q ), ft/in { 95 th percentile) 1299|3696 | 140.3 | 207.5 3363 | 27 (2403 394 | 662 | 467 302 744

Back of Queue { (), veh/ln { 95 th percentile) 51 | 144§ 56 § 81 [ 128 141 a6 | 15 | 28 18 12 | 30
QumSt?mge RaﬂG{RQ}:{Qﬁm Eﬂf‘mﬂtii&} 000 | 000 | 000 § 000 | 000 | 0.00 § 000 ; 000 | 000 § 0.00 | 0.00 | 000

Uniform Delay (o 1), siveh 423 | 296 | 252 | 409 | 268 | 208 | 391 | 243 | 250 | 428 | 263 | 274
Incremental Delay ( d 2 ), siveh 18| 37 |02 J174] 16 |00 J141] 00| o1 §fos | oo | o
Initial Queus Delay ( o 3), sfveh 00 | 00 | 0O 00 | 00 | DO 00 | 0O | 00 0.0 00 | 00
Control Delay ( d), siveh 541 334 | 264 | 58.3 | 284 | 208 | 532 | 244 | 251 | 436 | 264 | 276
Level of Service (LOS) pDlecleclElJelolnlceclec T O
Approach Delay, siveh / LOS 540 ] € =i 1 6 419 | D TR R
Intersection Delay, siveh / LOS 344 c

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 212 1 B )} 292 B 244 B 2.45 B
Boe 08 somel 108 | @ | A T is [ A 1w A T om I A

Copyright © 2621 University of Floriga, Al Rights Reserved HCS™ Streets Version 7.5.5 Generated: 47271/2027 4:14:70 FA



HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency Solaegui Engineers Duration, h 10.250
Analyst MSH Analysis Date |Apr 20, 2021 Area Type |Other
Jurisdiction NDOT Time Period |AM Peak Hour | PHF i0.92
Urban Street Analysis Year |Existing Analysis Period 1> 7:00
Intersection US-50 & Allen File Name  [UsAl21ax.xus

Project Description

Demand Information EE WB NE SB
Approach Movement L ) T L T R L T R L T R
Demand ( v}, veh/h B5 825 170 70 BES 10 150 45 60 25 25 65 |
' Signal Information _ - 5 b i

Cycle, s 90.0 | Reference Phase | 2 =i ﬁ_;‘—'\'; £ 47 | -
Offset, s 0 | Reference Point End Green 100 1400 1250 0.0 0.0 0.0

Uncoordinated, Yes |Simult. GapEMW | On Tvellow!40 40 |40 100 00 (0.0

Force Mode Fixed | Simull. Gap N/S

Copyright © 2021 University of Florida, All Rights Reserved

HCES™ Streets Version 7.8.5

Timer Results ; ]
Assigned Phase T 5 | 2 1 [ 8 4
Case Number BRE] 40 1.1 40 70 8.0
Phase Duration, s 15.0 45.0 15.0 450 30.0 30.0
Change Period, ( Y+Rc), s 5.0 5.0 5.0 5.0 LSS SRR SEE IS
Max Allow Headway ( MAH ), s 3.1 3.1 3.1 3.1 33
Queue Clearance Time (gs ), 5 37 233 38 14.8 13.7 6.8
Green Extension Time { ge), 5 0.0 a6 0.0 39 0.6 0.7
Phase Call Probability 1.00 1.00 1.00 1.00 | 100 1.00
Max Out Probability 0.01 0.10 0.01 0.02 0.00 0.00
e R S S B S e R S S T
Movement Group Results EB WB NB SB
Approach Movement L] T [ R L T | R LI TR L T | R
Assigned Movement TR ETE R ERERE 7 4 | 14
Adjusted Flow Rate ( v), veh/h 71 | 541 | 508 | 76 | 368 | 366 212 | 54 114
Adjusted Saturation Flow Rate { £ ), veh/hfin 1767 | 1811 | 1698 § 1767 | 1811 | 1799 g 1389 | 1531 1607 !
Queue Service Time (g =), s 17 | 2131213 18 | 127 | 128 69 | 24 0.0
Cycle Queue Clearance Time (g ¢ ), 5 17 |213 | 213§ 18 | 127 | 128 17| 24 48
Green Ratio ( g/C ) 056 | 044 | 044 | 056 | 044 | 0.44 0.28 | 0.28 0.28
Capacity { ¢ ). veh/h A78 | 805 | 754 | 375 | 805 | 800 i 457 | 425 496
Volume-to-Capacity Ratio | X) 0148 | 0.673 | 0.673 [ 0203 0.457 0457 0464 | 0128 0.230
Back of Queue ( Q ), ft/in ( 95 th percentile) 27.2 13553 3224 | 295 | 2271 215.7 1733] 39 | 84.8
Back of Queue ( Q ), veh/In { 95 th percentile) 11 | 136 | 129§ 12 | 87 | 88 68 | 15 3.3
Queue Storage Ratio ( RQ ) (95 th percentile) | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 0.00
Uniform Delay ( d 1), sfiveh 106 | 198 | 198 1 128 | 174 | 174 277 | 243 52 |
Incremental Delay ( d 2 ). siveh 0118119 fo1]oz]o02 03 | 00 0.1
Initial Queue Delay ( d 7 ), siveh 00 | 00 | 00 { 00 | 00 | 0O 00 | 00 0.0
Conirol Delay ( d), siveh 107 | 218 | 21.7 | 129 | 178 | 176 279 | 244 253
Level of Service (LOS) B | c | c B | B B s G
Approach Delay, siveh / LOS 20 | € 71 | B 2 | G 253 | ¢
Intersection Delay, sfiveh / LOS 206 G
Multimodal Results EB WE NG sB
Pedestrian LOS Score / LOS 192 B 1.69 B 228 B 2.33 B
Bicycle LOS Scere/LOS | 141 A 1.16 A 0.93 A 068 | A

Generafed: 721/2021 4:24:26 PM



" HCS7 Signalized Intersection Results Summary

General Information Intersection Information

F&g_ency Solaegui Engineers —— Duration, h 0.250

Analyst MSH Analysis Date {Apr 20, 2021 Area Type Other

Jurisdiction NDOT Time Period  |PM Peak Hour PHF 0.92

Urban Street Analysis Year |Existing Analysis Period 1> 7:00

Intersection US-50 & Allen File Name  [UsAl21px.xus

Project Description

Demand Information EB WB |
Approach Movement E. il R EPLISF I REL EFEEREIETT $ R
Demand ( v), veh/h 60 | B10 | 125 { 90 | 785 | 35 [ 210 | 60 | 85 | a5 | 45 | 80 |
Signal Information - B EN i e Thge] I& |
Cycle, s 90.0 | Reference Phase | 2 7o e g I : ‘ 4
Offset, s 0 |Reference Point | End [~ 1106 1200 |250 oo loo om AL
Uncoordinated| Yes | Simult. GapE/W | On [Yeliow|40 (40 (40 (00 00 00

Force Mode | Fixed | Simult. Gap N/S

Timer Results

Assigned Phase 5 2 1 6 4
Gase Number 1.1 40 11 40 ; 8.0
Phase Duration, s 15.0 450 15.0 450 30.0 300
Change Period, { Y+Rc), s 50 5.0 50 5.0 5.0 50
Max Allow Headway ( MAH ), s 31 31 31 31 33 33
Queue Clearance Time (gs), s 35 214 43 18.2 209 87
Green Extension Time (ga), s 0.0 3.9 0.1 40 0.5 1.1
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.01 008 | 003 0.05 0.64 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R § L T | R L T R I L T R
Assigned Movement E 5 2 12 1 6 16 3 8 18 7 4 | 14
Adjusted Flow Rate { v ), veh/h 65 | 507 | 482 | 98 | 443 | 437 293 | 78 158 |
Adjusted Saturation Flow Rate ( 5 ), veh/hin 1767 | 1811 | 1724 | 1767 | 1811 | 1786 1314 | 1531 1656

Queue Service Time (g ), s 15 | 194 | 194§ 23 | 162 | 162 122 | 34 00 |

Cycle Queue Clearance Time (g¢). s 15 {194 (194§ 23 [162 162§ | 189 34 67 |

Green Ratio { g/C) 0.56 | 044 044 | 056 | 0.44 | 0.44 0.28 | 0.28 0.28

Capacity { ¢ ), veh/h 428 | 805 | 766 § 303 | 805 | 794 436 | 425 510
Volume-to-Capacity Ratio { X ) 0.152 1 0.629 | 0.629 { 0.249 | 0.551 | 0.551 067310.179 0.309

Back of Queue ( Q ), f/ln ( 95 th percentile) 25 132572091 384 |277.1 2616 2581 555 1205

Back of Queue ( @ ), veh/n { 95 th percentile) 1.0 | 124 | 120§ 15 | 106 | 105 101 | 22 47

Queue Siorage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 | 0.00 { 0.00 | 0.00 | 0.00 0.00 D.UG_.L 0.00

Uniform Delay ( d 1 ), siveh 11.3 | 19.3 | 193 | 125 | 184 | 184 305 | 247 259
Incremental Delay ( d 2 ), siveh 01 | 12 |13 J 01 | 05 | 06 33 | 0.1 l 01

Initial Queue Delay ( d 3), siveh 00 | 00 | 00 | 00! 00 | 00 00 | 00 0.0

Control Delay ( d ), siveh 113 | 205 | 205 | 126 | 189 | 189 338 | 248 26.0

Level of Service (LOS) B [ C B B B C C c |
Approach Delay, siveh / LOS 199 | B w2 | & 319 | C %0 | & |
Intersection Delay, siveh / LOS

Multimodal Results

Pedestrian LOS Score / LOS 1.92 B 1.70 B 30 B 2.32 B |
Bicycle LOS Score /LOS B A 129 | A f 110 | A 0.75 A ]
Copyright 1 2021 University of Florida, All Rights Reserved, HCS™ Sirpets Version 7.8.5 Gonerated: 4739/2121 4:26:22 PM



[ HCS7 Signalized Intersection Results Summary -

|

Copyright © 2021 University of Florida, All Rights Reserved.

HCS™ Stroots Vorsion 7.8.5

General Information Intersection Information ik T
Agency Solaegui Engineers Duration, h 10.250

Analyst MSH Analysis Date (Apr 20, 2021 Area Type Other

Jurisdiction NDOT Time Period |AM Peak Hour PHF 0.92

Urban Street Analysis Year |Existing + Project | Analysis Period | 1> 7:00

Intersection US-50 & Allen File Name UsAl21aw.xus

Project Description R
Demand Information EB WB NB SB !
Approach Movement L T R L T R L T R L T R
Cycle,s | 90.0 | Reference Phase | 2 b —_-E & I : A
Dfodl; ¢ 0_ |Reference Point | End | 5reoni100 [400 |250 100 (00 00 = E
Uncoordinated] Yes |Simult. GapEMW | On [velowl4.0 (40 140 0.0 0.0 00 | gkl T
Force Mode | Fixed | Simult. GapN/S | On [Red ({10 [10 {10 J0oOo 00 [oo | = 8 e
Timer Results EBL EBT WBL WEBT NBL NET SBL SET
Assigned Phase -1 5 2 1 6 8 4
Case NMumber 1.1 4.0 1.1 4.0 7.0 8.0
Phase Duration, s 15.0 45.0 15.0 45.0 30.0 30.0
Change Period, ( Y+R <), s 5.0 50 | 50 50 50 5.0
Max Allow Headway ( MAH ), s 31 31 a1 31 33 33
Queue Clearance Time (g ), S | IEX] 24.2 43 15.0 14.3 6.9
Green Extension Time ( ge), s 0.0 a7 0.1 4.0 0.8 0.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 001 | 012 | 003 0.03 0.01 0.00
Movement Group Resulis EB WE NB SB
Approach Movement L T 4 R E4 . LR.§ L FE Ry 2.3 7 3 R |
Assigned Movement 5 2 1. 17 1 & 16 3 8 18 T 4 14
Adjusted Flow Rate ( v ), veh/h 71 | 557 | 523 | 98 | 373 | an 221 | 125 116

Adjusted Saturation Flow Rate ( s ), veh/h/in 1767 | 1811 | 1699 | 1767 | 1811 | 1799 1384 | 1531 1612

Queue Service Time (g=), s 1.7 1222 {2223 23 | 130 | 13.0 75 1 53 0.0

Cycle Queue Clearance Time (g ¢ ), S — Viy |22 |z22f 23 | 150 | 130 123 | 58 4.9

Green Ratio ( g/C ) 056 044 044 | 0.56 044 | 044 0.28 | 0.28 0.28

Capacity ( ¢ ), veh/h 474 | 805 | 755 | 367 | 805 | 800 455 | 425 497
Volume-to-Capacity Ratio { X'} 0.149 1 0.692 1 0.693 F 0.267 | 0.463 ' 0.463 0.485:0.254 0.234 ;
Back of Queue { ), filn { 95 th percentile) 272 3606133500 385 (23032187 1819 04.4 BEB i
Back of Queue { Q ), veh/ln { 95 th percentile) 11 1141 (134] 15| 88 | 87 74 0 a7 34

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 0.00

Uniform Delay ( d 1 ), siveh 106 | 201 | 201 § 134 | 175 | 175 279 | 256 252
Incremental Delay ( d 2 ), siveh oF L 2r bz3 Y ni o3 102 03 | 01 0.1

Initial Queue Delay ( d ), siveh 00 | 00 | 0D 00 | 0.0 | 00 00 | 00 0.0

Control Delay ( d ), siveh 107 | 222 | 224 | 136 | 176 | 176 282 | 25.7 25.3

Level of Service (LOS) Bl{clcfiB|B]|B £ ] .6 c

Approach Delay, siveh / LOS AL | & 4 drz. .| B 3 | C [ %A ] 6
Intersection Delay, sfveh [ LOS 21.1 C

Multimodal Resulte EB WB NB SB
Pedestrian LOS Score / LOS 1.92 B 1,69 B 2.28 B 233 B
Bicycle LOS Score / LOS 14 | A [ [A [7i0e [ A f oes |

Genorated: 4212021 4:26:48 PM



HCS7 Signalized Intersection Results Summary

Demand Information

General Information Intersection Information
Agency Solaegui Engineers Dwration, h 10.250
Analyst MSH Analysis Date |Apr 20, 2021 Area Type Other
Jurisdiction NDOT Time Period [PM Feak Hour FHF 0.92
Urban Street Analysis Year |Existing + Project | Analysis Period 1= 7:00
Intersection US-50 & Allen File Name UsAlZ1 pw xus

Project Description

I e e

Approach Movement

e

Demand ( v ), vehh

Signal information . .
Cycle, s 90.0 | Reference Phase | 2 =3 e f
Offzet, & O | Reference Point | Bnd cenli0.0 [400 250 |00 |00 (00

Uncoordinated| Yes | Simult. Gap EAW On  [Vellow | 4.0 40 40 0.0 0.0 00 |

Force Mode | Fixed | Simult. Gap N/S 1.0 0

Sopyright = 2027 University of Florida, Al Rights Resorved.

GG™ Sty

o

ects Version T7.0.5

Timer Results i SET
Assigned Phase 5 2 1 6 4
Case Number 1.1 4.0 1.1 4.0 8.0
Phase Duration, s 15.0 450 15.0 45.0 : 30.0
Change Period, ( Y+Rc), s 50 5.0 50 | 50 5.0 50
Max Allow Headway ( MAH ), s 31 a1 [ a3 X 33 33
Queue Clearance Time (gs), s 36 222 6.3 19.0 214 8.8
Green Extension Time (ge), s 0.0 4.1 0.1 4.2 0.6 1.2
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 001 | o010 0.54 0.06 0.87 0.00
Movement Group Results EB we NE SB
 Approach Movement CITilr L T I REFLILTIR FL L3 IR
Assigned Movement L o RN B8 -3 18 Tayy 4 | 14
Adjusted Flow Rate ( v), veh/h 66 | 520 | 495 | 172 | 460 | 454 298 | 120 161
Adjusted Saturation Flow Rate { 5 ). veh/h/in 1767 | 1811 | 1722 | 1767 | 1811 | 1787 1306 | 1531 1662
Queue Service Time (g s), § 16 1202 | 202 | 43 | 170 | 17.0 126 | 55 0.0

Cycle Queue Clearance Time (g <), s 16 | 202 202 § 43 | 170 | 17.0 194 @ 55 6.8 B
Green Ratio ( g/C) 056 | 044 | 0.44 § 0.56 | 0.44 | 0.44 0.28 | 0.28 028
Capacity ( ¢ ), veh/h 418 | 805 | 765 | 386 | BOS | 794 434 | 425 511
Volume-to-Capacity Ratio ( X ) 0.159 | 0.647 | 0.647 | 0.445 | 0.572 | 0.572 0.686 | 0.281 0.315
Back of Queue ( Q ), fln { 95 th percentile) 256 |337.3 3093 709 | 289.7 | 2736 2641 89.0 TERY
Back of Queue ( Q ), vehiin ( 95 th percentile) 10 | 129 | 124§ 28 | 1.1 | 109 103 | 35 48 |
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 0.00
Uniform Delay ( d 1), siveh 115|195 195§ 138 | 186 | 186 307 | 255 259
Incremental Delay ( d z ), siveh 01|14 | 15§ 03| a6 | 06 37 | 01 0.1

Initial Queue Delay ( d 2 ), siveh 00 | 0o { 00 { 00 | 00 | 0O 0.0 | 0.0 0.0
Control Delay ( d ), sheh 116 | 209 | 210 | 141 | 192 | 193 345 | 256 26.1

Level of Service (LOS) B ] C B B B c c JiE:
Approach Delay, siveh / LOS 204 | € 184 | B 319 | © 26.1 C
Intersection Delay, siveh / LOS 217

Multimodal Results EB WB NE SB
Pedestrian LOS Score / LOS 192 | B 1.70 B 2.30 B 232 B
Bicycle LOS Score /LOS 138 | A 138 | A 118 | A 0.75 A

Generated: 421/2021 4-27:40 PM



HCS7 Signaﬁied Intersection Results Suin'r}lary

General Information Intersection Information
Agency |Solaegui Engineers Duration, h 10.250
Analyst IMSH Analysis Dale |Apr 20, 2021 Area Type Other
Jurisdiction NDOT Time Period | AM Peak Hour PHF 0.92
Urban Street Analysis Year (2041 Base Analysis Period |[1= 7:00
Intersection US-50 & Allen File Name UsAld1ax. xus

Project Description

Copyright © 2021 Umversity of Florida, All Rights Resarved

HCE™ Sireets Version 7.8.5

Demand Information EB WB NBE |
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 73 | o030 | 192 | 79 | 750 ] 11 1169 | 51 | 68 § 28 | 28 | 73 |
Signal Information I oL .{L. .
Cycle, s 90.0 | Reference Phase | 2 e k'_E-v;; g Sy S b5
Offset, s 0 |Reference Point | End §ooniino [400 (250 (00 (00 100

Uncoardinated Simult. Gap EAW 0

Simult. Gap N/S

Timer Results s I
Assigned Phase ) 5 2 1 6| 8 4
Case Number 1.1 4.0 1.1 4.0 7.0 8.0
Phase Duration, s 15.0 450 15.0 450 30.0 300
Change Period, ( Y+R¢), s 50 5.0 5.0 50 50 50 .|
Max Allow Headway ( MAH ), s 3.1 At 3.1 3.1 3.3 33
Queue Clearance Time (gs), 5 38 2786 4.0 16.9 157 75
Green Extension Time (g« ), 5 0.0 3.9 0.1 46 0.7 0.8
Phase Call Probability 100 | 1.00 1.00 1.00 2 1.00 | 100
Max Out Probability 0.01 0.27 0.02 0.06 0.02 0.00
Movement Group Results EE WB NB SB
Approach Movement LI T ]| R TR L 7 R L T | R
Assigned Movement 512 faabisl 6l sl fasl ] 4114
Adjusted Flow Rate ( v ), veh/h 79 | 612 | 575 | 86 | 415 | 412 239 | 63 129

Adjusted Saturation Flow Rate ( s ), veh/h/in 1767 | 1811 | 1695 | 1767 | 1811 | 1799 1373 | 1531 1617

Queue Service Time (gs), s 19 | 255 | 256 | 20 | 149 | 149 83 28 0.0

Cydle Queue Clearance Time (gc), s | REREZ 256 | 2.0 | 149 | 149 137 | 28 55

Green Ratio ( g/C ) 056 | 044 | 044 | 0.56 | 0.44 | 0.4 0.28 | 0.28 0.28
Capacity ( ¢ ), vehh 445 | 805 | 753 | 341 | 805 | 80O 452 | 425 499 |
Volume-to-Capacity Ratio ( X ) 10178 0.761 | 0.763 [ 0.252 | 0.515 | 0.516 0.529 | 0.148 0.259 |

Back of Queue ( Q). ft/in ( 95 th percentile) | 30.8 4240|3874 336 2574 244.4 2004 | 456 972 |
Back of Queue ( Q), veh/in { 95 th percentile) 12 {162 1565 1.3 | 98 | 98 78 | 1.8 38 {
Queue Storage Ratio { RQ ) ( 95 th percentile) 0.00 | 0.00 | 0.00 | 0.00 ' 0.00 | 0.00 0.00 | 0.00 | 0.00

Uniform Delay ( d 1), siveh 111 | 210 | 210 | 145 | 180 | 180 284 | 245 254 |
Incremental Delay ( d ), siveh 0.1 38 | 42 01 0.3 0.3 06 | 01 0.1

Initial Queue Delay (d =), siveh 0o | oo { 00 § 00 | 00 | 0.0 0.0 | 00 0.0

Control Delay ( d), siveh 112 | 248 | 252 1 147 | 183 | 183 290 | 245 255

Level of Service (LOS) felclc B B B G ¥ c |
Approach Delay, siveh / LOS R NS Yo ] B ¥ &t ] ¢ 255 | ¢©
Intersection Delay, sfveh / LOS 225

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 192 B 1.69 B 228 B 233 | B
| Bicycle LOS Score / LOS SR Bl SRR R S VN Y A 0.70 ]

Gonoratod: 472172021 4:36:15 PM



General Information Intersection Information
Agency Solaegui Engineers Duration, h 10,250

Analyst MSH | Analysis Date |Apr 20, 2021 Area Type Other
Jurisdiction NDOT Time Period |PM Peak Hour | PHF i0.92
Urban Street Analysis Year 2041 Base Analysis Period (1= 7:00
Intersection |US-50 & Allen File Name  UsAM1px.xus -

| Project Description
Demand Information
Approach Movement L T R L T R B T R L it R
Demand ( v ), veh/h 68 | 913 | 141 | 101 | 885 | 40 § 237 | 68 | 96 § 40 | 51 | 90
Signal Information _ RSB

C_ycbe, s | 900 |Reference Phase | 2 _ i f_:\-* S A
Ciftaet, & 0__|Reference Point | End f&rcn 100 |400 (250 |00 100 (00 ‘
Uncoordinated| Yes | Simult. Gap EfW Oon  [vellow ! 4.0 40 40 0.0 0.0 0.0
Force Mode | Fixed | Simult. Gap N/S
Timer Results E 9
Assigned Phase 5 2 1 6 8 4
Case Number 11 40 11 40 70 8.0
Phase Duration, s 15.0 450 15.0 45.0 30.0 30.0
Change Period, ( Y+R ), s AW 5.0 5.0 50 50 A 5.0
Max Allow Headway ( MAH ), s 3.1 3.1 31 31 | 33 l 3.3
Queue Clearance Time (g:), s 37 252 4.6 21.1 253 93
Green Extension Time ( ge), 5 0.0 4.4 0.1 4.7 0.0 1.2
Phase Call Probability 1.00 1.00 100 | 1.00 |- 1.00 1.00
Max Out Probability ) 0.01 0.21 D06 | 013 1.00 0.00
Movement Group Results EB WE NB SB
Approach Movement L T =4 L T R L T R L T =
Assigned Movement 5 2 12 1 & 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 74 | 573 | 545 | 110 | 501 | 494 332 | 88 i 180
Adjusted Saturation Flow Rate ( s ), veh/h/In 1767 | 1811 | 1722 | 1767 | 1811 | 1785 1262 | 1531 | 1676
Queue Service Time ( gs), s 17 | 231 | 232§ 26 | 181 | 191 155 | 4.0 0.0
Cycle Queue Clearance Time (gc), § 17 231|232 ] 26 | 19.1 | 19.1 233 | 40 RN o
Green Ratio ( g/C ) 056 | 0.44 | 044 | 0.56 | 044 | 0.44 0.28 | 0.28 0.28
Capacity ( ¢ ), veh/h 394 | 805 | 765 | 359 | 805 | 793 422 | 425 515 |
Volume-to-Capacity Ratio ( X) 0.187|0.712 | 0.713 1 0.306 | 0.622 | 0.622 0.786 | 0.207 0.350
Back of Queus { Q ), fifin ( 95 th percentile) 286 13844135321 435  3212| 303 3152 | 64.7 140 | |
Back of Queue ( Q ), veh/ln ( 95 th percentile) 11 {147 [ 141§ 17 | 123 | 121 23125 55 |
Cueue Storage Ratio { HQ ) { 95 th percentile) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 0.00
Uniform Delay ( d 1), sfveh 121{203 ) 203 140 192 | 192 323 | 249 26.3
Incremental Delay ( d z ), siveh TEFTRETR ETIEERE 87 | 01 0.2
Initial Queue Delay ( d ), siveh 00| 00 | 00 | 00 | 00 | 0O 00 | 00 0.0
Control Delay ( d), siveh 122 1229 230 142 1 203 | 203 411 | 250 264
Lewvel of Semvice (LOS) B [ Cc B C c D c C
Approach Delay, siveh / LOS TN R I Bt g0 | ga ] ¢
Intersection Delay, siveh / LOS 238 c
Multimodal Results ; EB WE NB SB
Pedestrian LOS Score / LOS 1.92 B 1.70 B 2.30 B 232 | B
Bicycle LOS Geore/1OS =~ 0} 14T A 1.40 A R 118 Aty Bet i AT R G

Copyright £ 2021 University of Florida, Al Rights Rescrved. HCS ™ Strects Version 7.8.56 Genorated: 4/21/202% 4:36:47 P
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_ HCS7 Signalized Intersection Results Summary

Multimodal Results

General Information Intersection Information

Agency Solaegui Engineers Duration, h 0.250

Analysl iMSH Analysis Date (Apr 20, 2021 Area Type Other

Jurisdiction NDOT Time Pericd | AM Peak Hour PHF 0.92

Urban Street Analysis Year 2041 Base + Analysis Perniod (1> 7:00

Project

Intersection {US-50 & Allen File Name  UsAl1awxus TE T
Project Description

Demand Information EB WE

Approach Movement L | T ]RIL]ITIRIL

Demand { v ), veh/h 73 057 | 194 99 | 759 11 175

Signal Information ' i .

Cycle, s 900 | Reference Phase | 2 =il V_:;-: i -n,:.h;-:

Szt 5 0 |Reference Point | End | Green({10.0 j40.0 |250 |00 |00 |00

Uncoordinated| Yes | Simult. GapEAW | On ‘Veliow 40 40 40 00 |00 |00

Force Mode | Fixed | Simult. Gap N/S On [Red [1.0 1.0 10 0.0 0.0 0.0

Timer Results EBL EET WEL WET NEL NET SBEL SBT
Assigned Phase 5 2 1 6 8 4
Case Number 1.1 4.0 1.1 4.0 7.0 B.O
Phase Duration, s 15.0 45.0 15.0 45.0 30.0 30.0
Change Period, { Y*R ¢}, s 5.0 5.0 5.0 5.0 5.0 5.0
Max Allow Headway { MAH ), s 31 3 31 31 33 3.3
Cueue Clearance Time (g=:), 8 39 287 46 171 16.4 76
Green Extension Time (ge), 5 0.0 39 0.1 4.7 0.8 1.0
Hﬁ';as.e Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.01 0.33 0.05 0.07 0.05 0.00
‘Movement Group Results EB WE NE SB
Approach Movement i L T R L T R L T R L T R
Ass&gned Movement 5 2 12 1 6 16 3 & 18 T 4 14
Adjusted Flow Rate ( v ), veh/h 79 626 | 591 108 | 420 | #17 248 | 134 132
Adjusted Saturation Flow Rate ( s ), veh/hiin 1767 § 1811 | 1697 § 1767 | 1811 | 1800 1371 | 1531 1622
Queue Service Time (g=:), s 19 | 265 | 267 § 26 | 151 | 151 5.8 6.2 0.0

Cycle Queue Clearance Time {gc). s 19 | 2665 | 267 § 26 | 151 | 1581 144 | 6.2 56
Green Ratio { g/C ) 056 | D44 044 | 056 | D44 | 044 0.28 | 0.28 0.28
Capacity { ¢ ), veh/h 442 | BO5 | 754 § 333 | 805 | 800 451 | 425 500
Volume-to-Capacity Ratio ( X) 0.179/0.7800.78310.323| 0522 (0522 05490314 0263, |
Back of Queue ( Q ), ft/ln ( 95 th percentile) 308 (44224046 428 | 2608 2477 2082|1018 99

Back of Queue { Q ), vehin { 95 th percentile) 12 {169 162§ 1.7 | 100 | 99 81 | 40 39
 Queue Stnrag:& Ratio { £Q ) ( 95 th percentile) 0.00 | 0.0C | 0.00 | 0.00 | 0.00 | .00 0.00 | 0.00 0.00
Uniform Delay { d 1 ), siveh 112 | 213 | 213 § 155 | 181 | 18.1 287 | 25.7 255
Incremental Delay ( d =), siveh 01 | 45 { 49 § 02 | 03 | 03 08 | 02 0.1

Initial Queue Delay ( d =), siveh 00 | 00 | OO 00 | 00 | 0O 00 | 0O 0.0
Control Delay ( d ), siveh 112|258 262 ]| 157 | 184 | 184 295 | 259 256
Level of Service (LOS) B | C | cC B B 2 c | ¢ C
Approach Delay, siveh / LOS TE N S 81 | B ST A g B
Intersection Delay, sfveh / LOS 231

Pedestrian LOS Score / LOS

228

233

Bicycle LOS Score /LOS

1.56

Copyright ©2 2071 University of Florida, Afl Righis Reserved.
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| HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency |Solaegui Engineers Duration, h 0.250 -
Analyst IMSH Analysis Date |Apr 20, 2021 Area Type Other &
Jurisdiction MDOT Time Period  PM Peak Hour | PHF 0.92 ¥
Urban Street Analysis Year {2041 Base + Analysis Period 1= T7:00 =
Frogjel
Intersection LUS-50 & Allen File Name UsAlA pw.xus CE RS
Project Description
Demand Information EB WB
Approach Movement
Demand { v ), vehih
Signal Information i o | BN
Cydle, s 90.0 | Reference Phase | 2 s g
e 0_|Reference Point_| End | o100 1400 1250 (00 100 |00
Uncoordinated| Yes | Simult GapEMW | On [Yellow 40 40 (40 (00 00 100
Force Mode | Fixed | Simult Gap NIS {10 _j1.0 {10 |
Timer Results
Assigned Phase 5 2 1 6 8 4
Case Number 1.1 4.0 1.1 40 7.0 80
Phase Duration, s 15.0 45.0 15.0 45.0 300 30.0
Change Period, ( Y+R <), s 5.0 50 5.0 50 5.0 5.0
Max Allow Headway ( MAH ), s 3.1 3.1 3.1 3.1 33 33
Queue Clearance Time ( gs), 5 3.8 26.0 6.6 220 259 9.9
Green Extension Time ( ge ), s 0.0 45 01 48 0.0 1.3
Phase Call Probability i3 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 0.01 0.26 0.78 0.16 1.00 0.00
Movement Group Results EB WwB NB sB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 | 16 3 8 18 7 4 14
Adjusted Flow Rate ( v), veh/h 75 | 587 | 558 | 184 | 518 | 511 336 | 132 184
Adjusted Saturation Flow Rate ( s ), veh/h/in 1767 | 1811 | 1720 | 1767 | 1811 | 1786 | 12531 1531 1682
Queue Service Time (gs ), s 18 | 240 | 240 46 | 200 | 200 16.0 | 6.1 0.0
Cycle Queue Clearance Time (g« ), s 18 | 240 | 240 | 46 | 200 | 200 239 | 6.1 7.9
Green Ratio { g/C) 056 | 044 | 044 | 056 | D44 | 0.44 0.28 | 0.28 | 0.28
Capacity { ¢ }, veh/h 385 | 805 | 764 § 352 | BOS | TO4 419 | 425 517
Vielume-to-Capacity Ratio ( X ) 10195 0729|0730 | 0522 | 0643 | 0.643] | 0.801  0.309 0.355
Back of Queue ( Q ), fifin { 95 th percentile) 291 1397736571 78 (33513162 3241 99.8 142.8
Back of Queue { @ ), veh/In { 95 th percentile) 11 {152 | 146§ 3.0 | 128 | 126 127 | 3.9 5.6
Queus Storage Ratio ( RQ ) ( 95 th percentile) 000 | 000 | 000 | OO0 | 0.00 | D.O0 0.00 | 0.00 0.00
Uniform Delay (d 1), siveh 12.4 | 205 | 206 | 159 | 194 | 104 326 | 26.7 263 |
Incremental Delay { d 2 ), sfveh 0.1 29 | 31 07§ 14 1.4 99 | 02 02
Initial Clueue Delay ( o 2), sfiveh 00 { 00 | 0.0 §f 0.0 | DO | DO oo | 00 0.0
Control Delay (d), sveh 125 | 235 237 | 166 | 208 | 208 425 | 258 265 |
Level of Service (LOS) B C C B C C o C C
Approzach Delay, stveh / LOS R w7 b6 e | D &5 | ©
intersection Delay, siveh / LOS 243 C
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.92 B 1.70 B 2.30 B 2.32 B
 Bicycle LOS Score/LOS 1.49 A s S IS5, 126 A B S SR N

Copyright & 2021 Umversiy of Florida, A3 Rights Reserved. HCS™ Sirogts Version 7.8.5 Genorated: 2120217 4:37:54 7



General Information

HesT Tw&Wa.y.Stap;Cﬁntmt R'_epﬂrt' 5

Site Information

Analyst

hSH

Intersaction

Allen/Birch

“hoency/Co,

Solaegui Engineers

Junsdiction

Churchill County

Date Performed

4720201

East/\West Street

Birch Lane

Anahysis Year

2021

Naorth/South Street

Allen Road

Tirmne Analyzed

AM Existing

Peak Hour Factor

09z

Intersection Ornentation

Marth-5South

Analysis Time Period (hrs)

025

Propect Description

Lanes

JA T LEELY

AR T

Major Winest Morth-South

Vehicle Volumes and Adjustments

Approach

Easthound

Southbound

Movement

L T

Pricirity

10 11

12

i 8 9 u 1

Mumber of Lanes

0 1

Configuration

LR

Vaolume (vehh)

18

rigdiolal=

am 217

Percent Heavy Vehicles (%)

Fropartion Time Blocked

Percent Grade {%6)

Right Tum Channelized

Median Type | Storage

Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

A

6.2

4.1

Critical Headway (sec)

6.43

6.23

413

Base Follow-Up Headway (sec)

35

3.3

22

Follow-Up Headway (sec)

153

333

223

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h)

45

Capacity, © (velyin)

a1y

1343

wfr Ratio

007

0.00

F5% Cueue Length, Gss (veh)

0z

0

Control Delay (5fveh)

11.3

T

Level of Service (LOS)

Approach Delay (5500eh)

LA

Approach LOS

Copyright © 2021 University of Florida. All Rights Reserved.
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© HCS7 Two-Way Stop-Control Report

General Information ; : Site Information

Analyst MSH Intersection Alten,/Birch
AnjencyCo. Solaegui Engineers Jurisdiction Churchill County
Date Performed 4/20/2021 East/West Street Birch Lane
Analysis Year 2021 Marth/South Street Allen Road
Time Analyzed PM Existing Peak Hour Factor 0892
Intersection Orientation Marth South Analysis Time Period (hrs) .25
Project Description

Lanes

Jdd L A4 RLT

Vehicle Volumes and Adjustments

Approach Eastbound Westhound Morthbound Southbound
Moverment u L T R u L T R u L T R u L T R
Pricity 10 11 12 Fi b3 9 1 1 2 3 4 4 5 &
Mumber of Lanes 0 1 ] i 0 o 0 i 1 o a i 1 {
Configuration LR IT TR
Valurme (vieh/h) 24 7 15 256 220 17
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Undivided
Critical and Follow-up Headways
Base Critical Headway [sec) 7.1 6.2 41
Critical Heachway (5e) BAd 6.23 413
Base Follow-Up Headway (sec) 35 11 22
Foliow-Up Headway {5a0) 353 333 2233
Delay, Queue Length, and Level of Service

Flow Rate, v (wveh/h} 34 16
Capacity, © (veh/h) 520 1288
wic Rabio 0.06& 001
95% Queue Length, Qus (veh) 0z 0.0
Control Delay (sfveh) 124 78
Level of Senvice (LOG) B A
Appraach Delay (shveh) 124 05
Approach LOS B

Copyright & 2021 University of Florida, Al Rights Reserved, HCS @8 TWSEC Version 7.8.5 Generated: 4/21/2021 4:39:23 PM
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: HCS? TwﬂWa'y' Step{ontro% REpart

General Information Site Information

Analyst MSH Intersecton Aldlen/Birch
Agency/Co. Solaegud Engineers Jurisdiction Churchill County
ﬁate Performed 4720/2021 East/West Street Birch Lane
Anabysis Year 2021 Morth/South Street Allen Road
Time Analyzed AM Existing + Project Peak Hour Factor o9z
Intersection Crientation Morth-South Anakysis Time Perod (hrs) 025
Project Description

Lanes

J4 L4 ELY

L]

o
L
=
=
&
b g

Vehicle Volumes and Adjustments

Approach Eastbound ‘Westbound Morthbound Southbound
Movement u L T R u L T R u L T R u L T R
Pricrity 10 11 12 7 8 9 1 1 2 3 40 4 5 6
Number of Lanes i 1 0 o 0 0 0 0 1 0 0 0 1 0
Configuration LR LT TR
Vialumiz (vehyh) 91 76 21 a1 211 25
Percent Heawvy Vehicles (%) 3 3 3

Proportion Time Blocked
Percent Grade (%) a
Right Turn Channelized
Meddian Type | Storage Undivided

Critical and Follow-up Headways

.Base Critical Headway (sec) 7.1 6.2 41
Critical Headway {sec) EE: 6.23 413
Base Follow-Up Headway (sec) 35 33 22
Follow-Up Headway (sec) 153 333 223

Delay, Queue Length, and Level of Service
Floaw Rate, v {vehy/h) 182 23
Capadity, ¢ {veh/h) 550 1295
/e Rato 0.33 ag2
952 Queue Length, Gl (veh) 14 0
Control Delay (sfveh) 14.7 TE
Level of Service (LOIS) B A
Approach Delay (sfveh) 14,7 07
Approach LOS B

Copyright © 2021 University of Florida. &Il Rights Resenved. HCS T TWSC Version 7.8.5 Generated: 4/21/2027 4:39:45 PM
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General Information

Site Information

HCS? TWO-Way é_tép;tcﬁtrq'l 'R&pt_?lﬂ o

Analyst

MASH

Intersection

Adieny/Birch

Agency/Co.

Sofaegui Engineers

Jurnisdiction

Churchill Count]_,'

Date Performed

47202021

East/West Street

Birch Lane

Analysis Year

20217

Marth/South Street

Adlen Road

Time Analyzed

PM Existing + Project

Peak Hour Factor

052

Intersection Onientation

Marth-South

Analysis Time Period (hrs)

25

Project Description

Lanes

bRk T e A T

Blajor Ereet Morth:South

Vehicle Volumes and Adjustments

Approach

Eastbound

Meawerment

u E T

Friority

10 11

12

1w

Mumber of Lanes

0 1

Configuration

IR

L

Volume {vehy/h)

-]

41

Fi

256

21| el =

230

Percent Heavy Vehicles (%)

Proportion Time Blocked

Percent Grade {35

Riaht Tum Channelized

Median Type | Storage

Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

7

B2

41

Critical Headway (sec)

643

6.23

413

Baze Follow-LUp Headway (sec)

5

33

22

Follow-Up Headway (sec)

353

333

223

Delay, Queue Length, and Level of Service

Flowr Rate, v {wehy/h)

118

L]

Capacily, ¢ (vehsh)

441

1201

w/e Ratio

027

0.07

95% Cueue Length, Gus (veh)

1.1

02

Control Delay (sfveh)

16.1

82

Level of Senvice (LOS)

Approach Delay (55eeh)

161

23

Approach LOS

C

Copyright © 2021 University of Florida, all Rights Reserved.

HCS® TWSC Version 7.8.5

AR pw xhw

Generated: 4/21/2027 4:40:12 PM




General Information

'HEST Tie-Wa Stop-Control Report.

Site Information

Anahyst

MSH

Intersection

Allen/Birch

Agency/Co.

Solaegui Engineers

Jurisdiction

Churchill County

Date Performed

472002021

East\Mest Street

Birch Lane

Analysis Year

2041

Morth/South Street

Allen Road

Time Analyzed

Al Base

Peak Hour Factor

092

Intersection Onentation

Maorth-South

Analysis Time Period (hrs)

025

Project Description

Lanes

o PR T T

Vehicle Volumes and Adjustments

approach

Eamtbround

Morthbound

Southbound

Movement

L L T

L

T

u L T

Priority

10 11

12 T

u

2

4 5

Mumber of Lanes

0 1

0

1

0 0 1

Configuration

LR

LT

Violurme (vieh/h}

20

339

el FHle e =

245

Percent Heawy Vehicles (%)

Proportion Time Blodked

Percent Grade (%)

Right Turn Channefized

Median Type | Storage

Undivided

Critical and Follow-up Headways

Rase Critical Headway (sec)

71

6.2

4.1

Critical Headway (sec)

643

6,23

413

Base Foltow-Up Headway (sec)

5

33

Follew-Up Headway (sec)

153

31

223

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h)

50

Capacity, ¢ (vehy/h)

574

1285

v/c Ratio

ona

0a

5% Queeue Length, Oas {veh)

0.3

00

Control Delay (s/veh)

Ta

Level of Senvice (LOS)

Approach Delay (sfveh)

0.2

Approach LOS
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HCS7 Two-Way Stop-Control Report
General information Site Information
Analyst MSH Intersection Alen/Birch
Agenoy/Co. Solacgui Engincers Jurisdiction Churchill County
Date Performed 452042021 East/West Street Birch Lane
Analysic Year 207 Morth/South Street Allen Road
Time Analyzed P Base Peak Hour Factor 092
Intersection Orientation Maorth-5outh Analysis Time Period (hrs) 0.25
Project Description
Lanes
JA4 LA RLY
GARYIEr
Vehicle Volumes and Adjustments
Approach Easthound Weestbound Morthbound Southbound
Merwement u L T R u L T u L T u L T R
Pricrity 10 1 12 7 & wu i 2 4L 4 5
Murnbeer of Lanes o 1 0 o 1] ] 1] 1 1] 1] 1 L]
Conhgurabion LR LT TR
Velurme (wehy/h) 27 ] 17 289 259 19
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) ]
Right Turm Channelized
Median Type | Storage Undivided
Critical and Follow-up Headways :
Base Critical Headway (sec) 71 6.2 4.1
Critical Headway {3ec) 643 6.23 4.13
Base Follow-Up Headway {sec) 35 33 22
Follow-Up Headway {sec) 353 333 223
Delay, Queue Length, and Level of Service
Flow Rate, v fwehsh) 3s 18
Capacity, ¢ (veh/h) 475 1253
v/fc Ratio 0.08 om
95%: Queue Length, Oas (veh) 0.3 0.0
Control Delay [s/veh) 132 78
Lewel of Senvice (LOS) B A
Approach Delay (sfiveh) 132 06
Approach LOS B

Copyright & 2021 University of Florda. All Rights Reserved,
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ﬁenéml Information

HCS7 Two-Way Stop-Control Report

Site Information

Analyst MEH Intersection Allen/Birch
Agency/Co. Solasqui Engineers Jurisdiction Churchifl County
Date Performed 42042021 East/West Street Birch Lane
Analysis Year 2041 Morth/South Strest Allen Road
Time Analyzed AM Base + Project Peak Hour Factor 0.92
Intersection Crentation Morth-South Analysis Time Period (hrs) 025
Project Description

Lanes

Jd b4 kLl

NI e B i

Bajor Sreet Morth-South

VA A

Vehicle Volumes and Adjustments

Approach Easthound Westhound Morthbound Southbound
Movermnent u L 1 R u T u L T R u L T R
Priority 10 11 12 a 4 u 1 2 AU 4 g
Murmber of Lanes 0 1 0 0 a 0 1 0 1] 0 1 ]
Configuration LR LT TR
Vobume (veh/h) 53 i) 22 339 245 25
Percent Heawy Vehicles (%) 3 3 3
Propartion Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec) 71 6.2 4.1
Critical Headway [sec) 643 623 413
Bass Follow-Up Headway [sec) 35 33 22
Follow-Up Headway (sec) 153 333 223
Delay, Queue Length, and Level of Service
Flowr Rate, v {weh/h) 187 24
Capacity, ¢ fveh/h) =07 1362
vt Ratio 0.37 0.02
95% Crueue Length, Oss (veh) 17 01
Control Delay (s/veh) 16.2 79
Level of Servce [LOS) C A
Approach Delay (shveh) 162 07
Approach LOS C
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HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst MSH Intersection Alber/Birch
Agency/Co, Solaegui Enginears Jurisdiction Churchill County
Date Parformed 420720 East/\West Street Birch Lane
Analysis Year 2041 Morth/Seuth Street Allen Road
Tima Anahred Fhi Base + Project Peak Hour Factor 0452
Intersaction Orientation Marth-Sauth Analysis Time Period (hirs) 025
Project Description

Lanes

JA4 LAkl

Jo4 bk kL
LT

e e e o

Mg Sl Bloelb-Seuth

Vehicle Volumes and Adjustments

Approach Easthound Westbound Morthbound Southbound
Mowernent u L T f u L T R u L T R u L 11 R
Friority 10 1 12 7 a Q 1 1 2 3 au 4 5 )
MNumber af Lanes 1] 1 a 1] 0 0 ] 1] 1 ] 0 0 1 [
Configuration LR LT TR
Vodume {vehy/h) 71 42 4 | 280 259 1 9%
Percent Heawy Vehicles (%) 3 i L)
Proportion Time Blocked
Percent Grade (%) L]
Right Turm Channelized
Median Type | Storage Undmvided
Critical and Follow-up Headways
Base Critical Headway (sec) 7.1 6.2 41
Critical Headway (sec) 643 (.23 413
Baza Follow-Up Headway (sec) s 33 22
Fallow-Up Headway (sec) 153 333 223
Delay, Queue Length, and Level of Service

Flow Rate, v (vehsh) 123 B0
Capadity, ¢ {veh/h) 401 1167
wfc Ratio 031 0a7
5% Quiue Length, Clas {veh) 13 07
Control Delay (sfweh) 179 &3
Lewel of Service (LOS) C A
approach Delay (s/veh) 17.9 22
Approach LOS C

Copyright & 2021 University of Florida. all Rights Reserved, HCSW TWSC Viersion 7.8.5 Generated: 4/21/2027 4:47:55 PM
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Attachment C

SOLAEGUI
ENGINEERS

April 29, 2022

Dean Patterson
Churchill County Planning Director
dpatterson(@churchillcounty.gov

Re: Old Stone Ranch Traffic Study Addendum Letter
Dear Dean:

This letter contains the findings of our traffic engineering review of the updated Old Stone
Ranch site plan. A copy of the updated site plan is attached. On April 27, 2021 a full traffic
study was issued for the property. The title was Sandcreek and Birch Lane Traffic Study.
The land uses for that project included 175 single family homes, 102 duplexes, 300
multifamily dwelling units, a minim storage facility containing 194 units and an RV storage
facility containing 53 spaces. Based on ITE land use descriptions trip generation for the
duplex units was calculated as single family units. The updated site plan now contains 113
single family dwelling units, 98 townhomes and 408 apartments. The storage facilities were
eliminate.

Trip generation calculations for the new site plan are based on the Eleventh Edition of ITE
Trip Generation (2021). ITE land uses #210 “Single Family Detached Housing” and #220
“Multifamily Housing (Low Rise) Not Close to Rail Transit” were utilized in the analysis.
Table 1 shows the trip generation summary for the new plan with trip totals compared
against the volumes shown in the original traffic study.

TABLE 1
TRIP GENERATION

; AM PEAK HOUR PM PEAK HOUR
LAND USE ADT TOTAL TOTAL

Original Traffic Study 5,073 349 450

Updated Site Plan
Single Family Housing

113 Dwelling Units 1,066 19 106
Multifamily Housing

506 Dwelling Units 3,319 202 258
Updated Plan Subtotal 4385 281 364
Change -688 -68 -36

Solaegui Engineers Ltd. = 715 H STréeT » Sparks, Nevada 89431 « 775/3568-1004 « FAX 775/358-1098

Civil & Traffic Engineers
e-mail: psolaegui@aol.com



As indicated m Table 1, trip generation totals from the original traffic study include 5,073
average daily trips with 349 AM peak hour trips and 450 PM peak hour trips. Trip
generation totals for the new updated site plan include 4,385 average daily frips with 281
AM peak hour trips and 364 PM peak hour trips. The new updated site plan results in 688
fewer average daily trips, 68 less AM peak hour trips and 86 fewer PM peak hour trips. In
all three time period the new updated site plan generates less traffic than the original traffic
study land uses.

The original traffic study scope of work was established based on agency staff input prior to
beginning the study. The traffic study included detailed traffic capacity analysis at three key
intersections in the vicinity of the site. The findings of the study were that traffic operation
was at level of service C or better at each location. This operation is better than Nevada
Department of Transportation level of service policy minimums. Recommendations for
improvements were offered at the Allen Road / Birch Lane intersection. With construction
of the recommended improvements the traffic study showed good traffic operation at all
locations.

The updated site plan results in less traffic generation. This equates to less traffic impacts.
Because the original study showed acceptable traffic operation for each the existing, existing
plus project, year 2041 base and year 2041 base plus project scenarios build out of the
updated site plan will res.ult in better traffic operation.

We trust that this information will be helpful to you. Please contact us if you have questions
or comments. '

Enclosures
Letters/Old Stone Ranch Traffic Update Letter
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Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 174

Avg. Num. of Dwelling Units: 246
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

9.43 445 -22.61 2.3

Data Plot and Equation
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X Study Site — Fifted Curve @ = 00===--- Average Rate
Fitted Curve Equation: Ln{T) = 0.92 Ln{X) + 2.68 R*=0.95
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Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
Cne Hour Between 7 and 9 a.m.
Setting/l.ocation: General Urban/Suburban
Number of Studies: 192
Avg. Num. of Dwelling Units: 226
Directional Distribution: 26% entering, 74% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation
0.70 ‘ 0.27-2.27 0.24

Data Plot and Equation

2000

1000

Trips Ends

T=

0 16000 2000 3000
X = Number of Dwelling Units
X Study Site — Fitted Curve @ = = —----- Average Rate
Fitted Curve Equation: Ln{T) = 0.91 Ln{X) + 0.12 R2= 0.90

T= 02 (070)= 79
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Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 8 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 208
Avg. Num. of Dwelling Units: 248
Directional Distribution: 83% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation
0.94 0.35-2.98 0.31

Data Plot and Equation
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T
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X Study Sie — Fitted Gutfve @ =0 —-—--- Average Rate
Fitted Curve Equation: Ln{T) = 0.84 Ln)X) +0.27 Re= .92
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Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)

Vehicle Trip 2nds vs: Dwelling Units
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 22
Avg. Num. of Dwelling Units: 229
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

8.74 2.46-12.50 1.78

Data Plot and Equation

Trips Ends

T=

4000

3000

2000

1000

X
0 100 200 300 400 500
X = Number of Dweliing Units
X Study Site —— Fitted Curve @ - —-_-_- Average Rate
Fitted Curve Equation: T = 6.44(X) + 75.31 Re=0.86

T= 6. Al(506 ) +72 2= 2,2
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Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)

Vehicle Trip Ends vs: Dweilling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban
Number of Studies: 49
Avg. Num. of Dwelling Units: 249
Directional Distribution: 24% entering, 76% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

0.40 0.13-0.73 0.12

Data Plot and Equation

Trips Ends
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300

200

100

X
|
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X Study Site — Fitted Curve === o~ ---- Average Rate
Fitted Curve Equation: T = 0.31(X) + 22.88 R%=0.79

T_-.- So6k (OAO):: 202

General Urban/Suburban and Rural (Land Uses 000-399)

2535




Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Strest Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 58
Avg. Num. of Dwelling Units: 241
Directional Distribution: 63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation
0.51 0.08 - 1.04 0.15

Data Plot and Equation
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Attachment D

SOLAEGUI

ENGINEERS

August 11, 2022

Dean Patterson
Churchill County Planning Director
dpatterson@churchillcounty.gov

RE: Old Stone Ranch Traffic Study Addendum Letter

Dear Dean:

This letter addendum is in response to traffic engineering comments received from planning
commissioners at the recent Churchill County Planning Commission meeting regarding Old Stone
Ranch. At that meeting planning commissioners asked for expanded traffic engineering analysis to
include the Casey Road / Old Stone Parkway intersection. This letter addendum to the original
April 27, 2021 traffic study provides the requested additional analysis at that location. This letter
addendum addresses traffic capacity analysis of the Casey Road / Old Stone Parkway intersection
with AM and PM peak hour review for the existing plus project and 2041 base plus project
scenarios. The intersection does not currently exist so there are no existing or 2041 base scenario
calculations. Figures 2, 3, 4B, 5, 6 and 7 from the April 27, 2021 report are the basis of this
addendum analysis. Copies of those figures are included in the attachments to this letter. Results

from the capacity analysis of the new intersection are presented. The need for additional left lanes at
the new intersection is addressed.

The original traffic study was the source of information regarding the amount of project traffic
anticipated to use the Casey Road / Old Stone Parkway intersection. The project trip assignment
figure from that report is attached. It shows the AM and PM peak hour trips calculated at that
intersection. The opposing traffic on Casey Road is taken from Figures 4B, 5, 6 and 7 for the
existing, existing plus project, 2041 base and 2041 base plus project traffic volumes and is
summarized in Table 1. The Casey Road through volumes are taken from south approach of the
Casey Road / US-50 intersection volumes presented in the original report. There is a commercial
driveway just south of US-50 but north of the Old Stone Parkway intersection location so the actual
Old Stone Parkway / Casey Road intersection through volumes will likely be less south of the
adjacent commercial driveway than at the signalized intersection approach. These higher volumes
will result in conservative results slightly over predicting the actual delay.

On April 29, 2022 a traffic study addendum letter was issued that addressed site plan changes
between April 27, 2021 and April 29, 2022. The outcome was that the 2022 site plan resulted in
688 fewer average daily trips with 68 less AM and 86 fewer PM peak hour trips than the 2021 site
plan. The 2021 traffic analysis was based on slightly higher traffic volumes then those anticipated
from the 2022 plan. The 2021 analysis slightly over predicts traffic delay at the key intersections.

Solaegui Engineers Ltd. « 715 H Street » Sparks, Nevada 89431 » 775/358-1004 « FAX 775/358-1098

Civil & Traffic Engineers
e-mail: psolaegui@aol.com




TABLE 1
PEAK HOUR TRAFFIC VOLUMES

PR’E}iﬁ)CT EXISTING 2041 2041 I
I P EXISTING | +PROJECT _— BASH T FROINET
AM PM AM PM AM PM AM PM AM PMé
Northbound Left 27 16 0 0 27 16 0 0 27 16
Northbound Right 11 73 0 0 111 73 0 0 111 73
Westbound Left 37 121 0 0 37 121 0 0 37 121
Westbound Thru 0 0 143 215 143 215 161 242 161 242 .‘
Eastbound Right 8 78 0 0 8 28 0 0 8 28 !
Eastbound Thru ’ . 188 | 227 | 188 | 227 | 212 | 236 | 212 | 256

Using these volumes the Casey Road / Old Stone Parkway intersection was subsequently analyzed |
for capacity for the various study scenarios and study years. Table 2 shows the intersection level of
service and delay results with detailed calculations for the existing plus project and 2041 base plus

project scenarios. The capacity worksheets are attached.

TABLE 2
LEVEL OF SERVICE AND DELAY RESULTS
CASEY ROAD / OLD STONE PARKWAY INTERSECTION

EXISTING 2042 2042 BASE
EXISTING + PROJECT BASE +PROJECT
MOVEMENT AM PM AM PM AM PM AM PM
Westbound AQ* AQ* Al.8 A3.5 AQ* A0* Al7 A34
Northbound AOQ* AO* B10.9 | BI11.8 AO* AQ* B11.2 | B12.3
*No conflicting traffic




The Casey Road / Old Stone Parkway intersection was analyzed as an unsignalized tee intersection
with stop sign control on the Old Stone Parkway approach. The intersection major movements
operate at LOS B or better for the existing plus project scenarios. For the 2041 base plus project
traffic volumes the level of service remains B or better for the AM and PM peak hours. The
intersection was analyzed with a single lane on each approach for all scenarios. Based on the fact
that the northbound to westbound left turn movement operates at level of service B or better for

all with project scenarios an exclusive left turn lane is not recommended for that turning
movement at this time.

The need for a Casey Road westbound to southbound left turn lane at the Old Stone Parkway
intersection was evaluated. Based Nevada Department of Transportation access management
criteria a westbound Casey Road left turn lane is warranted. A minimum of 240 feet of combined
storage / deceleration length is recommended for that left turn lane.

We trust that this information will satisfy the planning commission’s requirements. Please contact
us if you have any questions or comments.

Enclosures

Letters/Old Stone Ranch Casey Road Update
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SANDCREEK
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BIRCH LANE

TRAFFIC STUDY

APRIL 2021

Prepared by:
Solaegui Engineers, Ltd.
715 H Street
Sparks, Nevada 89431
(775) 358-1004




TRIP GENERATION

In order to assess the magnitude of traffic impacts of the proposed Sandereek and Birch Lane
developments on the adjacent street network, trip generation rates and peak hours had to be
determined. Trip generation rates or equations were obtained from the Tenth Edition of I7E Trip
Generation (2018) for Land Uses 151: Mini-Warehouse, 210: Single Family Detached Housing,
and 220: Multifamily Housing (Low-Rise). ITE Trip Generation does not contain information for
duplexes so trips generated by this land use were calculated using the single family detached
housing land use. The mini-warehouse land use was used to calculate trips generated by both the
mini-storage and RV storage facilities. 1

The proposed Sandcreek development will consist of the construction of 175 single family homes
and the proposed Birch Lane development will consist of the construction of 102 duplex units, 300
multi-family dwelling units, a mini-storage facility containing 194 units, an RV storage facility
containing 53 spaces, and open space.

Trip generation was calculated for an average weekday and the weekday peak hours occurring
between 7:00 AM and 9:00 AM and 4:00 PM and 6:00 PM. These timeframes correspond to the
peak hours of adjacent street traffic. Table 1 shows a summary of the average daily traffic (ADT)
and peak hour volumes generated by the proposed Sandcreek and Birch Lane developments. The
trip generation worksheets are included in the Appendix.

TABLE 1
TRIP GENERATION
AM PEAK HOUR PM PEAK HOUR
LAND USE ADT IN OUT | TOTAL | IN OUT | TOTAL
SANDCREEK
Single Family (175 Dwelling Units) 1,740 32 98 130 110 64 174
BIRCH LANE
Single Family (102 Dwelling Units) 1,059 19 58 77 65 39 104
Low-Rise Multifamily Housing (300 DU) 2,227 32 106 138 106 62 168
Mini-Warehouse (247 Units/Spaces) 47 2 2 4 2 2 4
Total Trips 3,333 53 166 219 173 103 276
Total Trips 5,073 85 264 349 383 167 450

As shown in Table 1, the Sandcreek development is anticipated to generate 1,740 average daily trips
with 130 trips occurring during the AM peak hour and 174 trips occurring during the PM peak hour
and the Birch Lane development is anticipated to generate 3,333 average daily trips with 219 trips
occurring during the AM peak hour and 276 trips occurring during the PM peak hour. The
combined projects are anticipated to generate a total of 5,073 average daily trips with 349 total trips
occurring during the AM peak hour and 450 total trips occurring during the PM peak hour.

SOLAEGUI ENGINEERS, LTD. 7
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SOLAEGUI

ENGINEERS

April 29, 2022

Dean Patterson
Churchill County Planning Director
dpatterson(@churchillcounty.gov

Re: Old Stone Ranch Traffic Study Addendum Letter
Dear Dean:

This letter contains the findings of our traffic engineering review of the updated Old Stone
Ranch site plan. A copy of the updated site plan is attached. On April 27, 2021 a full traffic
study was issued for the property. The title was Sandcreek and Birch Lane Traffic Study.
The land uses for that project included 175 single family homes, 102 duplexes, 300
multifamily dwelling units, a minim storage facility containing 194 units and an RV storage
facility containing 53 spaces. Based on ITE land use descriptions trip generation for the
duplex units was calculated as single family units. The updated site plan now contains 113
single family dwelling units, 98 townhomes and 408 apartments. The storage facilities were
eliminate.

Trip generation calculations for the new site plan are based on the Eleventh Edition of ITE
Trip Generation (2021). ITE land uses #210 “Single Family Detached Housing™ and #220
“Multifamily Housing (Low Rise) Not Close to Rail Transit” were utilized in the analysis.
Table 1 shows the trip generation summary for the new plan with trip totals compared
against the volumes shown in the original traffic study.

TABLE 1
TRIP GENERATION

; . AM PEAK HOUR PM PEAK HOUR
LAND USE ADT TOTAL TOTAL

Original Traffic Study 5,073 349 450
Undated Site Plan

Single Family Housing

113 Dwelling Units 1,066 79 106
Multifamily Housing

506 Dwelling Units 3,319 202 258
Updated Plan Subtotal 4,385 281 364
Change -688 -68 -86

Solaegui Engineers Ltd, » 715 H Street « Sparks, Nevada 89431 « 775/358-1004 « FAX 775/358-1098

Civil & Traffic Engineers
e-mall: psolaegui@aol.com




As indicated in Table 1, trip generation totals from the original traffic study include 5,073
average daily trips with 349 AM peak hour trips and 450 PM peak hour trips. Trip
generation totals for the new updated site plan include 4,385 average daily trips with 281
AM peak hour trips and 364 PM peak hour trips. The new updated site plan results in 688
fewer average daily trips, 68 less AM peak hour trips and 86 fewer PM peak hour trips. In
all three time period the new updated site plan generates less traffic than the original traffic
study land uses.

The original traffic study scope of work was established based on agency staff input prior to
beginning the study. The traffic study included detailed traffic capacity analysis at three key
intersections in the vicinity of the site. The findings of the study were that traffic operation
was at level of service C or better at each location. This operation is better than Nevada
Department of Transportation level of service policy minimums. Recommendations for
improvements were offered at the Allen Road / Birch Lane intersection. With construction
of the recommended improvements the traffic study showed good traffic operation at all
locations.

The updated site plan results in less traffic generation. This equates to less traflic impacts.
Because the original study showed acceptable traffic operation for each the existing, existing
plus project, year 2041 base and year 2041 base plus project scenarios build out of the
updated site plan will result in belter traffic operation.

We trust that this mformaﬁon will be helpful to you. Please contact us if you have questions
or comments

Enclosures
Letters/Old Stone Ranch Traffic Update Letter
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General Information

Site Information

PWS

Casey Old Stone

Analyst Intersection
Agency/Co. Solaegui Engineers Jurisdiction Churchil Ca.
Date Performed 8/9/2022 East/West Street Casey Road
: Analysis Year 2022 North/South Street Old Stone Park\_Nay_

Time Analyzed Existing Plus AM Peak Hour Factor 0.92
Intersection Orientation East-West Analysis Time Period (hrs) 0.25 :
Project Description

Lanes |

ey

\_I_'j_eh"ic_le'\r_’olzurﬁeé'fa'nd Adjustments -
Apprbaﬁﬁ Eastbound Westbound Northbound Southbound
Movement u = i R u L T R u L T R U L T R
Pt;iority iy 1 2 3 4U 4 5 6 7 8 9 10 1 12
Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 0 0
Configuration TR LT - LR
Volume (veh/h) 188 8 37 143 27 111
Percent Heavy Vehicles (%) 2 2 2
Proporticn Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 412 6.42 6.22
Base Follow-Up Headway (sec) 22 35 33
Follow-Up Headway (sec) 222 352 332

Delay, Queue Length, and Level of Service | ' .

B .Flovs.t Réte, v {veh/h) . 40 150
Capacity, ¢ (veh/h) 1357 757
v/c Ratio 0.03 0.20
95% Queue Length, Qss (veh) 0.1 0.7
Contrel Delay (s/veh) 77 109
LeVgi of Service (LOS) A B
Approach Delay (s/veh) 1.8 10.9
Approach LOS B

Copyright © 2022 University of Florida. All Rights Reserved.

HCS™ TWSC Version 7.9.5
COSXAMW xtw
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General Information o Site Information |
Analyst PWS Intersection Casey Old Stone
Agency/Co. Solaegui Engineers Jurisdiction Churchil Co.
Date Performed 8/9/2022 East/West Street Casey Road
Analysis Year 2022 North/South Street Old Stone Parkway
Time Analyzed Existing Plus PM Peak Hour Factor 0.92
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description

Lanes

Major Street: East-West

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 1u 1 2 3 4U 4 5 6 T 8 9 10 1 12
Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 0 0
Configuration TR LT LR
Volume (veh/h) 227 28 121 215 16 73
Percent Heavy Vehicles (%) 2 2 2
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized

Median Type | Storage Undivided

.C:ri'ti'c&;!"._a'ﬁd 'F:oilo_w-ub Headways

Base Critical Headway (sec) 4.1 i 6.2
Critical Headway (sec) 412 6.42 6.22
Base Follow-Up Headway .(sec) 22 35 33
Follow-Up Headway {sec) 2.22 3.52 332
Delay, Queue Length, and Level of Service o :

Flow ﬁaté, v (veh./‘h) . 132 97
Capacity, ¢ (veh/h) 1286 625

v/c Ratio 0.10 0.15

95% Queue Length, Qss (veh) 0.3 0.5

Control Delay (s/veh) 8.1 11.8
‘Level of Service (LOS) A B
Approach Delay (s/veh) 35 11.8

Approach LOS ; B

Copyright © 2022 University of Flarida. All Rights Reserved. HCS™ TWSC Version 7.9.5 Generated: 8/9/2022 4:56:35 PM
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General Information

Sit_e Information

Analyst PWS Intersection Casey Old Stane
Agency/Co, Solaegui Engineers Jurisdiction Churchil Co.
Date Performed 8/9/2022 East/West Street Casey Road

Analysis Year 2022 North/South Street Old Stone Parkway
Time Analyzed 2041 Plus AM Peak Hour Factor 0.92
| Intersection Orientation East-West Analysis Time Period (hrs) 0:25
Project Description
Lanes
njn'gorIEIEast-West '
Vehicle Volumes and Adjustments .
..;-‘\pbroach Eastbound Westbound Northbound Southbound
2 Movement U L T R u L T R u I5 T R u L T R
briority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 b 0 1 0 0 1 gk a. boo } oo
Configuration TR LT LR
Volume (veh/h) 212 8 37 161 27 111
Percent Heavy Vehicles (%) 2 2 2
Proportion Time Blocked .
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Undivided
"Critiéa‘l'ar'l'd'.Fé'II:d.w-u_p Headways :
Base Critical Headway (sec) 4.1 7.1 6.2
Critical Headway (sec) 412 6.42 622
Base Follow-Up Headway (sec) 22 35 33
Follow-Up Headway (sec) 222 352 332
Delay, Queue Length, and Level of Service ' "
. Flow Rate, v (veh/h) 40 150
Capacity, ¢ {veh/h) 1328 726
v/c Ratio 0.03 0.21
95% Queue Length, Qss (veh) 0.1 0.8
Control Delay (s/veh) 7.8 T2
Level of Service (LOS) A B
Approach Delay (s/veh) 1.7 1.2
Approach LOS B
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General Information

Site Information

Analyst PWs Intersection Casey Old Stone
Agency/Co. Solaegui Engineers Jurisdiction Churchil Co.
Date Performed 8/9/2022 East/West Street Casey Road
Analysis Year 2022 North/South Street Old Stone Parkway
Time Analyzed 2041 Plus PM Peak Hour Factor 0.92
 Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description
Lanes
R
Major Street: East-West
Vehicle Volumes and Adjustments
Approach . Eastbound Westbound Northbound Southbound
‘Movement u L T R u L T R u L i R u L T R
Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 0 0
Configuration TR LT LR
Volume (veh/h) 256 28 121 242 16 73
Percent Heavy Vehicles (%) 2 2 2
Proportion Time Blocked
Percent Grade (%)
Right Turn Channelized
Median Type | Storage Undivided
_gri_ti;cél_ah'd' Follow-up Headways '
Base Critical Headway (sec) 4.1 7.1 6.2
Crifical Headway (sec) 4.12 6.42 6.22
Base Follow-Up Headway (sec) 22 35 33
Follow-Up Headway (sec) 222 352 332
Delay, Queue Length, and Level of Service e
Flow Rate, v {veh/h) 132 97
Capacity, c (veh/h) : 1252 590
v/c Ratio 0.11 0.16
95% Queue Length, Qos (veh) 04 0.6
Control Delay (s/veh) 8.2 123
Level of Service (LOS) A B
Approach Delay (s/veh) 34 123
Approach“LOS
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