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EXECUTIVE SUMMARY

This study addresses the traffic impacts associated with the proposed redevelopment of the
Gravel Pit located in Cottonwood Heights, Utah. The proposed project is located in the southeast
corner of the 6200 South / Wasatch Boulevard intersection.

Included within the analyses for this study are the traffic operations and recommended mitigation
measures for existing conditions and plus project conditions (conditions after development of the
proposed project) at key intersections and roadways near the site. Future 2024 and 2040
conditions were also analyzed.

The evening peak hour level of service (LOS) was computed for each study intersection. The
results of this analysis are shown in Table ES-1. Recommended storage lengths are shown in
Table ES-2.

TABLE ES-1
LOS Analysis - Evening Peak Hour
Cottonwood Heights - Gravel Pit TIS

Level of Service (Sec/Veh)'

Intersection Existing (2017) Existing (2017)

Background Plus Project

Future (2024)
Background

Future (2024)
Plus Project

Future (2040)
Background

Future (2040)
Plus Project

622?\5,‘\’;::: C:C\Iivgfij::h B (17.0) C (23.4) C (21.9) C (27.3) C (27.1) C (33.9)
Gun Club R;sg IWasateh| o s 5y ;we | A@9)/we | Acoy/we | a@s/we | ag2/we | Aze/iwe
Grawel Pit 1/ SR-190 . - C (20.6) C(23.7) B (16.6) C (20.1)
Gravel Pit 2 / SR-190 . - - . C (30.1) C (31.2)
Grawel Pit 3/ SR-190 . . - . C (23.6) C (24.0)

Accesssollé \\,’;/rzsamh - B (13.2)/ NB - B (12.4)/ SB . C (17.4)/ NB

1. Intersection LOS and delay (seconds/vehicle) values represent the overall intersection average for roundabout, signalized, all-w ay stop controlled

intersections and the w orst approach for all other unsignalized intersections.
2. This intersection is a project access and w as only analyzed in "plus project" scenarios.

Source: Hales Engineering, April 2018
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TABLE ES-2
Recommended Storage Lengths
Cottonwood Heights - Gravel Pit TIS

Storage Length (feet)

Intersection Northbound Southbound Eastbound Westbound
LT RT LT RT LT RT LT
Grawel Pit 1/ SR-190 - 100 300 - - - 200 -
Grawel Pit 2 / SR-190 - 150 350 - - - 350 -
Grawel Pit 3/ SR-190 - 100 300 - - - 225 -
Access 1/ Wasatch 150 ; } 150 } ] } }
Boulevard

Source: Hales Engineering, April 2018
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SUMMARY OF KEY FINDINGS/RECOMMENDATIONS

The following is a summary of key findings and recommendations:

All study intersections are currently operating at an acceptable LOS during the evening
peak hour in existing (2018) background conditions.

The development will consist of residential townhome and condo units, office, retail,
and quality restaurant.

All study intersections are anticipated to operate at an acceptable LOS during the
evening peak hour with project traffic added.

The gravel pit south of the proposed development is also planned to be redeveloped
in the future. A study for the City was completed to determine the effects of the entire
redevelopment had on the existing roadway infrastructure. This study also outlined the
possible land uses and quantity. It was assumed that approximately 25 percent of the
redevelopment would have occurred by the year 2024.

o It was assumed that one access onto SR-190 would be built by 2024 and it
would be signalized with dual left-turn lanes exiting the development.

All study intersections are anticipated to operate at an acceptable LOS during the
evening peak hour in future (2024) background and plus project conditions.

o SR-190 is nearing capacity of a five-lane cross section. As more growth occurs
in the area, and as more of the gravel pit redevelops, additional capacity will
be necessary. It is likely that a seven-lane cross section will be needed.

It was assumed that the gravel pit would be completely redeveloped by the year 2040.
In order for the future City planned area to drain, three signalized access points will be
needed to handle the ingress and egress demand (2040).

Based on the study that was completed for the City, many of the intersections along
SR-190 were performing at a poor LOS. It was recommended that something be done
to improve it; however, nothing specific was identified. Therefore, based on the future
traffic projections along SR-190, it was assumed that the roadway would need to be
widened to a seven-lane cross section by year 2040.

All study intersections are anticipated to operate at an acceptable LOS during the
evening peak hour in future (2040) background and plus project conditions.

Cottonwood Heights — Gravel Pit Traffic Impact Study iii
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. INTRODUCTION

A. Purpose

This study addresses the traffic impacts associated with the proposed redevelopment of the
Gravel Pit located in Cottonwood Heights, Utah. The proposed project is in the southeast corner
of the 6200 South / Wasatch Boulevard intersection. Figure 1 shows a vicinity map of the
proposed development.

Included within the analyses for this study are the traffic operations and recommended mitigation
measures for existing conditions and plus project conditions (conditions after development of the
proposed project) at key intersections and roadways near the site. Future 2024 and 2040
conditions were also analyzed.

Figure 1 Vicinity map showing the project location in Cottonwood Heights, Utah

Cottonwood Heights — Gravel Pit Traffic Impact Study 1
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B. Scope

The study area was defined based on conversations with the development team. This study was
scoped to evaluate the traffic operational performance impacts of the project on the following
intersections:

e 6200 South / Wasatch Blvd/Millrock Drive

e Gun Club Road / Wasatch Blvd

C. Analysis Methodology

Level of service (LOS) is a term that describes the operating performance of an intersection or
roadway. LOS is measured quantitatively and reported on a scale from A to F, with A representing
the best performance and F the worst. Table 1 provides a brief description of each LOS letter
designation and an accompanying average delay per vehicle for both signalized and unsignalized
intersections. Figure 2 provides a visual representation of each LOS letter designation.

The Highway Capacity Manual (HCM) 6" edition methodology was used in this study to remain
consistent with “state-of-the-practice” professional standards. This methodology has different
quantitative evaluations for signalized and unsignalized intersections. For signalized and all-way
stop intersections, the LOS is provided for the overall intersection (weighted average of all
approach delays). For all other unsignalized intersections LOS is reported based on the worst
approach.

D. Level of Service Standards

For the purposes of this study, a minimum overall intersection performance for each of the study
intersections was set at LOS D. However, if LOS E or F conditions exist, an explanation and/or
mitigation measures will be presented. An LOS D threshold is consistent with “state-of-the-
practice” traffic engineering principles for urbanized areas.

Cottonwood Heights — Gravel Pit Traffic Impact Study 2
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Table 1 Level of Service Description

Level of o . i Average Delay
Service Description of Traffic Conditions (seconds/vehicle)

Signalized Intersections Overall Intersection

Extremely favorable progression and a very low level of

A control delay. Individual users are virtually unaffected 0<10.0
by others in the traffic stream.
Good progression and a low level of control delay. The

B presence of other users in the traffic stream becomes >10.0and £20.0
noticeable.
Fair progression and a moderate level of control delay.

C The operation of individual users becomes somewhat >20.0 and £ 35.0

affected by interactions with others in the traffic stream.
Marginal progression with relatively elevated levels of
D control delay. Operating conditions are noticeably more >35.0and <55.0
constrained.
Poor progression with unacceptably elevated levels of

E control delay. Operating conditions are at or near >55.0and <£80.0
capacity.

F Unacceptable progression with forced or breakdown -~ 800
operating conditions. '

Unsignalized Intersections Worst Approach

A Free Flow / Insignificant Delay 0<10.0

B Stable Operations / Minimum Delays >10.0and £ 15.0

C Stable Operations / Acceptable Delays >15.0 and < 25.0

D Approaching Unstable Flows / Tolerable Delays >25.0 and £ 35.0

E Unstable Operations / Significant Delays Can Occur >35.0 and < 50.0

F Forced Flows / Unpredictable Flows / Excessive Delays > 500

Occur

Source: Hales Engineering Descriptions, based on Highway Capacity Manual, 2016 Methodology

(Transportation Research Board, 2016)

Cottonwood Heights — Gravel Pit Traffic Impact Study
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Level of Service (LOS)

LOS E — Unstable Flow, Significant Delays

LOS F — Forced Flows, Excessive Delays

Figure 2 LOS Letter Designation

Cottonwood Heights — Gravel Pit Traffic Impact Study



HALES ) ENGINEERING

innovative transportation solutions

II. EXISTING (2018) BACKGROUND CONDITIONS

A. Purpose

The purpose of the background analysis is to study the intersections and roadways during the
peak travel periods of the day with background traffic and geometric conditions. Through this
analysis, background traffic operational deficiencies can be identified, and potential mitigation
measures recommended. This analysis will provide a baseline condition that may be compared
to the build conditions to identify the impacts of the development.

B. Roadway System
The primary roadways that will provide access to the project site are described below:

6200 West (SR-190) — is a state-maintained roadway (classified by UDOT access management
standards as a “System priority — urban Importance” facility, or access category 3 roadway). 6200
West has two travel lanes in each direction with left-turn lanes at intersections. As identified and
controlled by UDOT, a “System priority — urban Importance” access classification identifies
minimum signalized intersection spacing of one-half mile (2,640 feet). No unsignalized street
access is permitted on a category 3 roadway; however, right-in, right-out (RIRO) accesses are
permitted and required to be at least 1,320 feet from the next access or signal. The posted speed
limit on 300 West (US-89) is 30 mph.

Wasatch Boulevard — is a City-maintained roadway. This roadway has a single travel lane in each
direction. The posted speed limit was assumed to be 40 mph in the study area.

C. Traffic Volumes

Weekday morning (7:00 to 9:00 a.m.) and evening (4:00 to 6:00 p.m.) peak period traffic counts
were performed at the following intersections:

e 6200 South / Wasatch Blvd/Millrock Drive

e Gun Club Road / Wasatch Blvd

The counts were performed on Wednesday, December 6, 2017. The morning peak hour was
determined to be between 8:00 and 9:00 a.m. and the evening peak hour was determined to be
between 5:00 and 6:00 p.m. The evening peak hour volumes were approximately 35% higher
than the morning peak hour volumes. Therefore, the evening peak hour volumes were used in
the analysis to represent the worst-case conditions. Detailed count data are included in
Appendix A.

Cottonwood Heights — Gravel Pit Traffic Impact Study 5
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Figure 3 shows the existing evening peak hour volumes as well as intersection geometry at the
study intersections.

Cottonwood Heights — Gravel Pit Traffic Impact Study 6
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D. Level of Service Analysis

Using Synchro/SimTraffic, which follow the Highway Capacity Manual (HCM) 6" edition
methodology introduced in Chapter |, the evening peak hour LOS was computed for each study
intersection. The results of this analysis are reported in Table 2 (see Appendix B for the detailed
LOS reports). Multiple runs of SimTraffic were used to provide a statistical evaluation of the
interaction between the intersections. These results serve as a baseline condition for the impact
analysis of the proposed development during existing (2018) conditions. As shown in Table 2, all
study intersections are currently operating at an acceptable LOS during the evening peak hour.

Table 2 Existing (2018) Background Evening Peak Hour Level of Service

Intersection Worst Approach Overall Intersection

Description Control Approach’? "(“3’22,3;""’)‘}’ LOS! ?;22,3:;?! LOS?
RSN gra T
Gun Club Road / WB Stop WB 55 A ) )

Wasatch Blvd

1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for non-all-way stop unsignalized intersections.
2. This represents the overall intersection LOS and delay (seconds / vehicle) and is reported for all-way stop and signal-controlled intersections.

3. SB = Southbound approach, etc.

Source: Hales Engineering, December 2018

E. Queuing Analysis

Hales Engineering calculated the 95th percentile queue lengths for each of the study
intersections. The queue reports can be found in Appendix D. Some queue was observed during
the evening peak hour at the SR-190 / Millrock Drive intersection in the southbound direction of
approximately 310 feet.

F. Mitigation Measures

No mitigation measures are recommended.

Cottonwood Heights — Gravel Pit Traffic Impact Study 8
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lll. PROJECT CONDITIONS

A. Purpose

The project conditions analysis explains the type and intensity of development. This provides the
basis for trip generation, distribution, and assignment of project trips to the surrounding study
intersections defined in the Introduction.

B. Project Description

This study addresses the traffic impacts associated with the proposed redevelopment of the
Gravel Pit located in Cottonwood Heights, Utah. The proposed project is in the southeast corner
of the 6200 South / Wasatch Boulevard intersection. The development will consist of apartments,
condos, office, hotel, retail, and restaurant. A concept plan for the proposed developments has
been included in Appendix C.

The proposed land use for the development has been identified as follows:

e Apartments 265 Units

e Condos 80 Units

o Office 210,000 sq. ft.
e Hotel 140 Units

e Retail 13,440 sq. ft.
e Quality Restaurant 4,200 sq. ft.

C. Trip Generation

Trip generation for the development was calculated using trip generation rates published in the
Institute of Transportation Engineers (ITE) Trip Generation (10" Edition, 2017). Trip Generation
for the proposed project is included in Table 3.

The total trip generation for the development is as follows:

e Daily Trips: 6,076
e Morning Peak Hour Trips: 430
e Evening Peak Hour Trips: 550

Cottonwood Heights — Gravel Pit Traffic Impact Study 9
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Table 3
Cottonwood Heights - Gravel Pit TIS Project
Trip Generation

Weekday Daily Number of Unit Trip % % Trips Trips Total Daily
Land Use' Units Type Generation Entering  Exiting  Entering Exiting Trips
General Office Building (710) [fitted curve equation] 210 1,000 Sq. Ft. GFA 2,180 50% 50% 1,090 1,090 2,180
Multifamily Housing (Mid-Rise) (221) 345 Dwelling Units 1,880 50% 50% 940 940 1,880
Hotel (310) 140 Rooms 1,154 50% 50% 577 577 1,154
Shopping Center (820) [average rate] 13.44 1,000 Sq. Ft. GLA 508 50% 50% 254 254
Quality Restuaruant (931) 4.2 1,000 Sq. Ft. GFA 354 50% 50% 177 177
Project Total Daily Trips
A.M. Peak Hour Number of Trip % % Trips Trips Total a.m.
Land Use' Units Generation Entering Exiting  Entering Exiting Trips
General Office Building (710) [fitted curve equation] 210 1,000 Sq. Ft. GFA 224 88% 12% 197 27 224
Multifamily Housing (Mid-Rise) (221) 345 Dwelling Units 126 26% 74% 33 93 126
Hotel (310) 140 Rooms 66 59% 41% 39 27 66
Shopping Center (820) [average rate] 13.44 1,000 Sgq. Ft. GLA 14 62% 38% 9 5 14
Quality Restuaruant (931) 4.2 1,000 Sq. Ft. GFA 4 n/a n/a 0 0 0
Project Total a.m. Peak Hour Trips 278 152 430
P.M. Peak Hour Number of Trip % % Trips Trips Total p.m.
Land Use' Units Generation Entering Exiting  Entering Exiting Trips
General Office Building (710) [fitted curve equation] 210 1,000 Sq. Ft. GFA 232 16% 84% 37 195 232
Multifamily Housing (Mid-Rise) (221) 345 Dwelling Units 152 61% 39% 93 59 152
Hotel (310) 140 Rooms 80 51% 49% 41 39 80
Shopping Center (820) [average rate] 13.44 1,000 Sq. Ft. GLA 52 48% 52% 25 27 52
Quality Restuaruant (931) 4.2 1,000 Sq. Ft. GFA 34 67% 33% 23 11 34

Project Total p.m. Peak Hour Trips 219 331 550

. Land Use Code from the Institute of Transportation Engineers Trip Generation Manual (10th Edition - 2017)

SOURCE: Hales Engineering, April 2018

D. Trip Distribution and Assignment

Project traffic is assigned to the roadway network based on the type of trip and the proximity of
project access points to major streets, high population densities, and regional trip attractions.
Existing travel patterns observed during data collection also provide helpful guidance to
establishing these distribution percentages, especially near the site. The resulting distribution of
project generated trips during the evening peak hour is as follows:

To/From Project:
e 60% North (via 6200 South)
e 5% North (via Wasatch Blvd)
e 30% South
o 5% West

These trip distribution assumptions were used to assign the evening peak hour generated traffic
at the study intersections to create trip assignment for the proposed development. Trip
assignment for the development is shown in Figure 4.

Cottonwood Heights — Gravel Pit Traffic Impact Study 10
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E. Access

The proposed access for the site will be gained at the following locations (see also concept plan
in Appendix C):

Wasatch Boulevard:

o Access 1 is located approximately 200 feet east of the 6200 South / Wasatch
Boulevard intersection. It is planned that the Access 1 / Wasatch Boulevard
intersection will become an unsignalized T-intersection. The north and southbound
legs of the intersection are anticipated to be stop controlled and the eastbound leg
from SR-190 will be a free movement.

Cottonwood Heights — Gravel Pit Traffic Impact Study 13
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IV. EXISTING (2018) PLUS PROJECT CONDITIONS

A. Purpose

The purpose of the existing (2018) plus project analysis is to study the intersections and roadways
during the peak travel periods of the day for existing background traffic and geometric conditions
plus the net trips generated by the proposed development. This scenario provides valuable insight
into the potential impacts of the proposed project on background traffic conditions.

B. Traffic Volumes

Project trips were assigned to the study intersections based on the trip distribution percentages
discussed in Chapter Il and permitted intersection turning movements. The existing (2018) plus
project evening peak hour volumes were generated for the study intersections and are shown in
Figure 6.

C. Level of Service Analysis

Using Synchro/SimTraffic, which follow the Highway Capacity Manual (HCM) 6" edition
methodology introduced in Chapter I, the evening peak hour LOS was computed for each study
intersection. The results of this analysis are reported in Table 4 (see Appendix B for the detailed
LOS reports). Multiple runs of SimTraffic were used to provide a statistical evaluation of the
interaction between the intersections. As shown in Table 4, all intersections are anticipated to
operate at an acceptable LOS during the evening peak hour with project traffic added.

D. Queuing Analysis

Hales Engineering calculated the 95" percentile queue lengths for each of the study intersections.
The queue reports can be found in Appendix D. The intersection of SR-190 / Millrock Drive is
anticipated to have some queueing in the north and southbound directions of approximately 280
and 400 feet respectively. No other significant queuing is anticipated during the evening peak
hour.

E. Mitigation Measures

No mitigation measures are recommended.

Cottonwood Heights — Gravel Pit Traffic Impact Study 14



Cottonwood Heights - Gravel Pit TIS Evening Peak Hour
2018) Plus Project Figure 6

Hales Engineering 801.766.4343
1220 North 500 West, Ste. 202 Lehi UT 84043 04/16/2018




HALES () ENGINEERING

innovative transportation solutions

Table 4 Existing (2018) Plus Project Evening Peak Hour Level of Service

Intersection Worst Approach Overall Intersection

Description Control Approach’? 'L(\\s'::;'l\?:rl‘?y LOS! ?;g:l\?:;?%’ LOS?
RSN gra N
SpowRE wesey  we e A .
Access ; If/ (\jNasatch NSE:(/OSpB NB 13.2 B ) )

1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for non-all-way stop unsignalized intersections.
2. This represents the overall intersection LOS and delay (seconds / vehicle) and is reported for all-way stop and signal-controlled intersections.

3. SB = Southbound approach, etc.

Source: Hales Engineering, April 2018
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V. FUTURE (2024) BACKGROUND CONDITIONS

A. Purpose

The purpose of the future (2024) background analysis is to study the intersections and roadways
during the peak travel periods of the day for future background traffic and geometric conditions.
Through this analysis, future background traffic operational deficiencies can be identified, and
potential mitigation measures recommended.

B. Roadway Network

According to the Wasatch Front Regional Council Regional Transportation Plan, there are no
projects planned before 2024 in the study area. The Gravel Pit on the east side of SR-190 is
planned to be redeveloped in the future and will include three new accesses onto SR-190. It was
assumed that only one signalized access would be built by 2024 and that dual left-turn lanes
would be needed in the southwest direction to allow for maximum green time for SR-190. Only
these changes were made to the roadway network for the Future (2024) analysis.

C. Traffic Volumes

Hales Engineering obtained future (2024) forecasted volumes from the Wasatch Front Regional
Council (WFRC) / Mountainlands Association of Governments (MAG) travel demand model. Peak
period turning movement counts were estimated using NCHRP 255 methodologies which utilize
existing peak period turn volumes and future AWDT volumes to project the future turn volumes at
the major intersections. The gravel pit on the east side of SR-190 and south of the proposed
development is anticipated to partially develop by 2024. This development was included in this
background analysis. It was assumed that a straight-line growth would occur between the years
2018 and the assumed completion year, 2040. It was assumed that the growth would start from
the north and work towards the south. Future (2024) evening peak hour turning movement
volumes are shown in Figure 7.

D. Level of Service Analysis

Using Synchro/SimTraffic, which follow the Highway Capacity Manual (HCM) 6% edition
methodology introduced in Chapter I, the evening peak hour LOS was computed for each study
intersection. The results of this analysis are reported in Table 5 (see Appendix B for the detailed
LOS reports). Multiple runs of SimTraffic were used to provide a statistical evaluation of the
interaction between the intersections. These results serve as a baseline condition for the impact

Cottonwood Heights — Gravel Pit Traffic Impact Study 17



HALES () ENGINEERING

innovative transportation solutions

analysis of the proposed development for future (2024) conditions. As shown in Table 5, all
intersections are anticipated to operate at an acceptable LOS during the evening peak hour.

Cottonwood Heights — Gravel Pit Traffic Impact Study 18
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Table 5 Future (2024) Background Evening Peak Hour Level of Service

Intersection Worst Approach Overall Intersection

Description Control Approach’? "(“3’22,3::‘?}’ LOS! ?;22,3:;?! LOS?
RSN gra T
CnonReS  wesey  we s A -
Gravel Pit 1/ SR-190 Signal - - - 20.6 Cc

1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for non-all-way stop unsignalized intersections.
2. This represents the overall intersection LOS and delay (seconds / vehicle) and is reported for all-way stop and signal-controlled intersections.

3. SB = Southbound approach, etc.

Source: Hales Engineering, April 2018

E. Queuing Analysis

Hales Engineering calculated the 95" percentile queue lengths for each of the study intersections.
The queue reports can be found in Appendix D. Queueing is anticipated at the following location:

SR-190 / Millrock Drive SR-190 / Gravel Pit 1
Northbound (300 feet) Northwest (270 feet)
Southbound (420 feet) Southwest (390 feet)
F. Mitigation Measures

No mitigation measures are recommended.

Cottonwood Heights — Gravel Pit Traffic Impact Study
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VI. FUTURE (2024) PLUS PROJECT CONDITIONS

A. Purpose

The purpose of the future (2024) plus project analysis is to study the intersections and roadways
during the peak travel periods of the day for future background traffic and geometric conditions
plus the net trips generated by the proposed development. This scenario provides valuable insight
into the potential impacts of the proposed project on future background traffic conditions.

B. Traffic Volumes

Hales Engineering used the future (2024) background traffic volumes and added the project trips
to predict future (2024) plus project conditions. Trips were assigned to the study intersections
based on the trip distribution percentages discussed in Chapter Ill and permitted intersection
turning movements. Future (2024) plus project evening peak hour turning movement volumes are
shown in Figure 8.

C. Level of Service Analysis

Using Synchro/SimTraffic, which follow the Highway Capacity Manual (HCM) 6% edition
methodology introduced in Chapter I, the evening peak hour LOS was computed for each study
intersection. The results of this analysis are reported in Table 6 (see Appendix B for the detailed
LOS reports). Multiple runs of SimTraffic were used to provide a statistical evaluation of the
interaction between the intersections. As shown in Table 6, all intersections are anticipated to
operate at an acceptable LOS during the evening peak hour.

D. Queuing Analysis

Hales Engineering calculated the 95" percentile queue lengths for each of the study intersections.
The queue reports can be found in Appendix D. Queueing is anticipated at the following location:

SR-190 / Millrock Drive SR-190 / Gravel Pit 1
Northbound (280 feet) Northwest (380 feet)
Southbound (670 feet) Southwest (350 feet)

Southeast (350 feet)

Cottonwood Heights — Gravel Pit Traffic Impact Study 21
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Table 6 Future (2024) Plus Project Evening Peak Hour Level of Service

Intersection Worst Approach Overall Intersection
Aver. Delay Aver. Delay

_ 1,3 1 2
Description Control  Approach™ " g ‘nenyt | LOS"  seciven LOS

6200 South / Wasatch

Blvd/Millrock Drive Signal - - - 27.3 c
Gun Club Road /

Wasatch Blvd WB Stop wB 7.5 A - ]

Gravel Pit 1/ SR-190 Signal - - R 237 c

Access 1/ Wasatch NB/SB
Boulevard Stop

1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for non-all-way stop unsignalized intersections.
2. This represents the overall intersection LOS and delay (seconds / vehicle) and is reported for all-way stop and signal-controlled intersections.

3. SB = Southbound approach, etc.

Source: Hales Engineering, April 2018

E. Mitigation Measures

No mitigation measures are recommended.

Cottonwood Heights — Gravel Pit Traffic Impact Study
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VII. FUTURE (2040) BACKGROUND CONDITIONS

A. Purpose

The purpose of the future (2040) background analysis is to study the intersections and roadways
during the peak travel periods of the day for future background traffic and geometric conditions.
Through this analysis, future background traffic operational deficiencies can be identified, and
potential mitigation measures recommended.

B. Roadway Network

According to the Wasatch Front Regional Council Regional Transportation Plan, there are no
projects planned before 2024 in the study area. The Gravel Pit on the east side of SR-190 is
planned to be redeveloped in the future and will include three new accesses onto SR-190 which
two accesses will be signalized and the third will be a right-in, right-out intersection. The existing
access at the entrance of the gravel pit was also assumed to be signalized.

Based on the report of the redevelopment of the gravel pit for the city of Cottonwood Heights, SR-
190 is not sufficient to handle the demand of traffic that the redevelopment requires since every
study intersection with-in the proposed developments study area failed. No mitigation measures
were clearly described in the report. After searching the SimTraffic Output files, the most effective
measure is to widen SR-190 to seven lanes with in the study area and likely beyond. It was
assumed that SR-190 would be widened to a seven-lane cross section.

C. Traffic Volumes

Hales Engineering obtained future (2040) forecasted volumes from the Wasatch Front Regional
Council (WFRC) / Mountainlands Association of Governments (MAG) travel demand model. Peak
period turning movement counts were estimated using NCHRP 255 methodologies which utilize
existing peak period turn volumes and future AWDT volumes to project the future turn volumes at
the major intersections. The gravel pit on the east side of SR-190 south of the proposed
development is planned to be redeveloped. A previous study was completed for Cottonwood
Heights and Wasatch Front Regional Council outlining the future developments and traffic impacts
the redevelopment will have. The volumes from the study were used in the background volumes
with the proposed development portion excluded. See Appendix E for the full report. Future (2040)
background evening peak hour turning movement volumes are shown in Figure 9.
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D. Level of Service Analysis

Using Synchro/SimTraffic, which follow the Highway Capacity Manual (HCM) 6" edition
methodology introduced in Chapter |, the evening peak hour LOS was computed for each study
intersection. The results of this analysis are reported in Table 7 (see Appendix B for the detailed
LOS reports). Multiple runs of SimTraffic were used to provide a statistical evaluation of the
interaction between the intersections. These results serve as a baseline condition for the impact
analysis of the proposed development for future (2040) conditions. As shown in Table 7, all
intersections are anticipated to operate at an acceptable LOS during the evening peak hour.

Table 7 Future (2040) Background Evening Peak Hour Level of Service

Intersection Worst Approach Overall Intersection

Description Control Approach’? "(“3’22,3;""’)‘}’ LOS! ?;22,3:;?! LOS?
RSN gra N
CpowRE  wesey we - - 72 A
Gravel Pit 1/ SR-190 Signal - - - 16.6 B
Gravel Pit 2 / SR-190 Signal - - - 30.1 Cc
Gravel Pit 3/ SR-190 Signal - - - 23.6 C

1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for non-all-way stop unsignalized intersections.
2. This represents the overall intersection LOS and delay (seconds / vehicle) and is reported for all-way stop and signal-controlled intersections.

3. SB = Southbound approach, etc.

Source: Hales Engineering, April 2018

E. Queuing Analysis

Hales Engineering calculated the 95" percentile queue lengths for each of the study intersections.
The queue reports can be found in Appendix D. Queueing is anticipated at the following location:

SR-190 / Millrock Drive SR-190 / Gravel Pit 1
Northbound (490 feet) Northwest (340 feet)
Southbound (460 feet)
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SR-190 / Gravel Pit 2
Northwest (340 feet)
Southeast (460 feet)
Southwest (580 feet)

F. Mitigation Measures

No mitigation measures are recommended.

innovative transportation solutions

SR-190 / Gravel Pit 3

Northwest (380 feet)
Southeast (360 feet)
Southwest (330 feet)

Cottonwood Heights — Gravel Pit Traffic Impact Study
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VIIl. FUTURE (2040) PLUS PROJECT CONDITIONS

A. Purpose

The purpose of the future (2040) plus project analysis is to study the intersections and roadways
during the peak travel periods of the day for future background traffic and geometric conditions
plus the net trips generated by the proposed development. This scenario provides valuable insight
into the potential impacts of the proposed project on future background traffic conditions.

B. Traffic Volumes

Hales Engineering used the future (2040) background traffic volumes and added the project trips
to predict future (2040) plus project conditions. Trips were assigned to the study intersections
based on the trip distribution percentages discussed in Chapter Ill and permitted intersection
turning movements. Future (2040) plus project evening peak hour turning movement volumes are
shown in Figure 10.

C. Level of Service Analysis

Using Synchro/SimTraffic, which follow the Highway Capacity Manual (HCM) 6% edition
methodology introduced in Chapter I, the evening peak hour LOS was computed for each study
intersection. The results of this analysis are reported in Table 8 (see Appendix B for the detailed
LOS reports). Multiple runs of SimTraffic were used to provide a statistical evaluation of the
interaction between the intersections. As shown in Table 8, all project intersections are anticipated
to operate at an acceptable LOS during the evening peak hour.

D. Queuing Analysis

Hales Engineering calculated the 95" percentile queue lengths for each of the study intersections.
The queue reports can be found in Appendix D. Queueing is anticipated at the following location:

SR-190 / Millrock Drive SR-190 / Gravel Pit 1
Northbound (560 feet) Southeast (320 feet)
Southbound (580 feet) Southwest (330 feet)
SR-190 / Gravel Pit 2 SR-190 / Gravel Pit 3
Northwest (390 feet) Northwest (390 feet)
Southeast (480 feet) Southeast (330 feet)
Southwest (570 feet) Southwest (330 feet)
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Table 8 Future (2040) Plus Project Evening Peak Hour Level of Service

Intersection Worst Approach Overall Intersection

Description Approach'3 "(“3’22,3::‘?}’ LOS! ?;22,3:;?! LOS?
RS Soral N
CpowEel wese  we 19 A -
Gravel Pit 1/ SR-190 Signal - - - 20.1 C
Gravel Pit 2 / SR-190 Signal - - - 31.2 C
Gravel Pit 3/ SR-190 Signal - - - 24.0 C

Access 1/ Wasatch NB/SB
Boulevard Stop

1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for non-all-way stop unsignalized intersections.
2. This represents the overall intersection LOS and delay (seconds / vehicle) and is reported for all-way stop and signal-controlled intersections.

3. SB = Southbound approach, etc.

Source: Hales Engineering, April 2018

E. Mitigation Measures
No mitigation measures are recommended.
F. Recommended Storage Lengths

Hales Engineering determined recommended storage lengths based on the 95" percentile queue
lengths given in the future (2040) plus project scenario. These storage lengths do not include the
taper length. Recommended storage lengths for the study intersections are shown in Table 9.
Intersections shown in Table 9 include new intersections and existing intersections that have
recommended storage length changes.
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Table 9 Recommended Storage Lengths

Recommended Storage Lengths
Cottonwood Heights - Gravel Pit TIS

Storage Length (feet)

Intersection Northbound Southbound Eastbound Westbound
RT LT RT LT RT )
Gravel Pit 1/ SR-190 - 100 300 - - - 200 -
Grawel Pit 2/ SR-190 - 150 350 - - - 350 -
Grawel Pit 3/ SR-190 - 100 300 - - - 225 -
Access 1/ Wasatch 150 i ) 150 i ) i i
Boulevard

Source: Hales Engineering, April 2018

Cottonwood Heights — Gravel Pit Traffic Impact Study
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APPENDIX A

Turning Movement Counts

Cottonwood Heights — Gravel Pit Traffic Impact Study 32



e Ti-affic Connt s S

2364 North 1450 East
Lehi, UT 84043
801.636.0891

Intersection Turning Movement Summary

Intersection: Wasatch Blvd / Gun Club Road Date: 12-6-17, Wed
North/South: Wasatch Blvd Day of Week Adjustment: 100.0%
East/West: Gun Club Road Month of Year Adjustment: 100.0%
ion: Cottonwood Heights Adjustment Station #: (]

Cottonwood Heights Gravel Pit TIS Growth Rate: 0.0%
Project N T17-1161 Number of Years: (]

Weather:

AM PEAK HOUR PERIOD: 8:00-9:00
AM PEAK 15 MINUTE PERIOD: 8:45-9:00
AM PHF: 0.82

SCHOOL PEAK HOUR PERIOD:
SCHOOL PEAK 15 MINUTE PERIOD:
SCHOOL PHF:

<)

PM PEAK HOUR PERIOD: 17:00-18:00
PM PEAK 15 MINUTE PERIOD: 17:00-17:15
PM PHF: 0.93

Wasatch Blvd

Gun Club Road

Total Entering Vehicles

2 | 0 290

—[Z 1 " To 5 1 2
— 3
=

Gun Club Road

7] %
|
ﬁ
%

°
°
s
S

Wasatch Blv

RAW Wasatch Bivd Wasatch Bivd Gun Club Road Gun Club Road
COUNT Northbound Southbound Eastbound Westbound
SUMMARIES| Left Thru Right Peds | Left Thru Right Peds | Left Thru Right Peds | Left Thru Right Peds

'AM PERIOD COUNTS

A B c b E E <] H 1 3 K L M N o P TOTAL
0 34 1 0 0 10 0 0 0 1 0 1 5 0 1 1 52
0 36 0 0 0 17 0 0 0 0 0 1 5 0 2 0 60
0 33 1 0 0 30 0 0 0 0 0 0 6 0 0 0 70
0 25 5 0 1 33 0 0 0 0 0 0 8 0 1 0 73
0 26 1 0 0 27 0 0 0 0 0 0 4 0 0 1 58
0 33 0 0 1 29 0 0 0 0 0 0 4 0 2 0 69
0 38 0 0 1 30 0 0 0 0 0 0 6 0 0 0 75
0 45 0 0 0 38 0 0 0 0 0 0 5 0 0 0 88
10D COUNTS
A B c b E E <] H 1 3 K L M N o P TOTAL
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15-10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30-10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45-11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00-11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15-11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30-11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45-12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00-12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15-12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30-12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45-13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:00-13:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:15-13:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:30-13:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:45-14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:00-14:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:15-14:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:30-14:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:45-15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:00-15:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:15-15:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:30-15:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:45-16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PM PERIOD COUNTS
A B c b E F <] H 1 3 K L M N o P TOTAL
16:i :15 0 35 3 0 1 34 0 0 0 0 0 1 2 0 0 3 75
16:15-16:30 0 46 4 0 2 45 0 0 0 0 1 1 1 0 2 0 101
16:30-16:45 0 35 3 0 3 43 0 0 0 0 0 3 2 0 1 0 87
16:45-17:00 0 37 3 0 1 54 0 0 0 0 0 0 4 0 0 0 99
17:00-17:15 0 60 1 0 0 50 1 0 0 0 0 0 0 0 0 0 112
17:15-17:30 0 45 8 0 0 53 1 0 0 0 0 0 3 0 0 1 110
17:30-17:45 0 38 3 0 1 45 0 0 0 0 0 0 2 0 1 0 90
17:45-18:00 0 52 5 0 0 46 0 0 0 0 0 1 1 0 0 0 104




e Ti-affic Connt s S

2364 North 1450 East
Lehi, UT 84043
801.636.0891

Intersection Turning Movement Summary

Intersection: SR-190 / Wasatch Blvd/Millrock Drive Date: 12-6-17, Wed
North/South: SR-190 Day of Week Adjustment: 100.0%
East/West: Wasatch Blvd/Millrock Drive Month of Year Adjustment: 100.0%
ion: Cottonwood Heights Adjustment Station #: (]

Cottonwood Heights Gravel Pit TIS Growth Rate: 0.0%
Project N T17-1161 Number of Years: (]

Weather:

AM PEAK HOUR PERIOD: 8:00-9:00
AM PEAK 15 MINUTE PERIOD: 8:30-8:45
AM PHF: 0.89

SCHOOL PEAK HOUR PERIOD:
SCHOOL PEAK 15 MINUTE PERIOD:

<)

SCHOOL PHF:
PM PEAK HOUR PERIOD: 17:00-18:00 -
PM PEAK 15 MINUTE PERIOD: 17:00-17:15 o
PM PHF: 0.96 &
]
Wasatch Blvd/Millrock Drive
______ Total Entering Vehicles
25 114 2062
265 79 73 [ 476 Je—>
129 | [ 151 1< 13 15
37 63
—>
Lol To
°
2
&
@
RAW SR-190 SR-190 ‘Wasatch Blvd/Millrock Drive | Wasatch Blvd/Millrock Drive
COUNT Northbound Southbound Eastbound Westbound
SUMMARIES| Left Thru Right Peds | Left Thru Right Peds | Left Thru Right Peds | Left Thru Right Peds
'AM PERIOD COUNTS
c b E E (€] H 1 1 K L M N Qo B TOTAL
28 0 16 72 7 1 4 1 10 0 0 0 2 0 325
31 0 11 83 11 1 12 0 14 0 1 0 1 0 429
24 0 17 99 12 0 21 3 19 0 1 1 1 0 517
17 0 11 97 14 0 20 3 20 0 0 2 0 0 498
22 0 12 113 25 0 19 2 12 0 0 0 0 0 435
25 0 14 151 22 0 7 5 21 0 0 0 2 0 485
31 0 11 187 12 0 20 4 15 0 2 1 2 0 577
35 1 16 202 19 0 27 4 15 0 1 1 1 0 565
A B c ) E E ) H 1 1 K L M N ] B TOTAL
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15-10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30-10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45-11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00-11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15-11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30-11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45-12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00-12:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15-12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30-12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45-13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:00-13:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:15-13:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:30-13:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:45-14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:00-14:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:15-14:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:30-14:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:45-15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:00-15:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:15-15:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:30-15:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:45-16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PM PERIOD COUNTS
A B c b E E G H 1 1 K L M N ] B TOTAL
16:i :15 3 158 22 0 16 233 4 0 10 0 8 0 29 0 17 0 500
16:15-16:30 2 166 31 0 12 230 5 1 15 3 3 0 29 0 23 1 519
16:30-16:45 2 205 24 0 13 239 1 2 13 2 3 0 29 2 23 2 556
16:45-17:00 3 172 16 0 25 283 3 0 16 2 9 0 45 2 25 0 601
17:00-17:15 2 198 33 0 25 340 2 0 40 4 9 0 41 2 27 0 723
17:15-17:30 3 151 26 0 23 366 1 0 18 4 12 0 39 4 31 0 678
17:30-17:45 1 154 23 0 11 419 2 0 8 2 8 0 45 6 15 0 694
17:45-18:00 2 141 34 0 24 402 0 0 13 3 8 0 35 0 19 0 681
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APPENDIX B

LOS Results
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SimTraffic LOS Report

Project:

Analysis Period:
Time Period:

Cottonwood Heights- Grave Pit TIS
Existing (2017) Background

Evening Peak Hour Project #: UT17-1000

Intersection: SR-190 & Millrock Drive/Wasatch Blvd

Type: Signalized
Demand Volume Served Delay/Veh (sec)
Approach Movement Volume Avg % Avg LOS
L 34 32 93 62.8 E
NB T 970 972 100 11.0 B
R 113 113 100 2.4 A
Subtotal 1,117 1,117 100 11.6 B
L 83 79 95 62.2 E
SB T 1,527 1,532 100 12.5 B
R 5 7 140 3.9 A
Subtotal 1,615 1,618 100 14.9 B
L 79 79 100 52.2 D
EB T 13 14 106 64.3 E
R 37 37 101 23.1 C
Subtotal 129 130 101 45.2 D
L 160 158 99 50.6 D
WB T 12 13 106 64.5 E
R 93 87 93 11.6 B
Subtotal 265 258 97 38.1 D
Total 3,127 3,123 100 17.0 B
Intersection: Wasatch Blvd & Gun Club Road
Type: Unsignalized
Demand Volume Served Delay/Veh (sec)
Approach Movement Volume Avg % Avg LOS
T 195 192 99 0.3
NB R 17 17 99 0.3 A
Subtotal 212 209 99 0.3 A
L 1 0 0
SB T 194 189 98 0.2 A
Subtotal 195 189 97 0.2 A
L 6 6 100 6.4 A
WB R 1 2 200 2.8 A
Subtotal 7 8 114 5.5 A
Total 414 406 98 0.3 A




Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #1 7:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.2 0.4 0.8 0.1 0.8 2.6 0.2 0.2 2.0 0.3 1.8
Total Delay (hr) 0.3 0.1 0.1 0.6 0.1 0.1 0.1 0.8 0.0 0.4 1.2 0.0
Total Del/Veh (s) 511 625 224 493 627 123 587 10.7 23 600 114 3.2
Vehicles Entered 20 3 10 40 3 22 7 246 26 20 379 2
Vehicles Exited 19 3 10 39 3 22 6 248 26 21 383 2
Hourly Exit Rate 76 12 40 156 12 88 24 992 104 84 1532 8
Input Volume 78 13 36 158 12 92 34 957 111 82 1506 5
% of Volume 97 92 111 99 100 96 71 104 94 102 102 160

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #1 7:15

Denied Delay (hr) 0.1
Denied Del/Veh (s) 0.5
Total Delay (hr) 3.6
Total Del/Veh (s) 16.3
Vehicles Entered 778
Vehicles Exited 782
Hourly Exit Rate 3128
Input Volume 3084
% of Volume 101

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #2 7:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 41 0.2 0.3 11 0.1 1.2 2.8 0.2 0.2 2.2 0.3 2.1
Total Delay (hr) 0.3 0.1 0.0 05 0.1 0.1 0.2 0.7 0.0 0.4 1.3 0.0
Total Del/Veh (s) 445 584 173 457 693 115 575 107 26 668 118 2.9
Vehicles Entered 19 4 9 36 4 21 8 233 28 20 374 2
Vehicles Exited 21 4 9 39 4 21 9 225 28 20 365 2
Hourly Exit Rate 84 16 36 156 16 84 36 900 112 80 1460 8
Input Volume 78 13 36 158 12 92 34 957 111 82 1506 5
% of Volume 108 123 100 99 133 91 106 94 101 98 97 160

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #2 7:30

Denied Delay (hr) 0.1
Denied Del/Veh (s) 0.5
Total Delay (hr) 3.6
Total Del/Veh (s) 16.4
Vehicles Entered 758
Vehicles Exited 747
Hourly Exit Rate 2988
Input Volume 3084
% of Volume 97
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #3 7:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.8 0.4 0.4 11 0.1 1.0 2.6 0.2 0.2 2.0 0.4 2.4
Total Delay (hr) 0.3 0.1 0.1 05 0.1 0.1 0.1 0.8 0.0 0.3 15 0.0
Total Del/Veh (s) 545 618 274 453 506 115 552 107 24 561 130 8.5
Vehicles Entered 20 4 9 40 4 23 8 252 32 20 398 1
Vehicles Exited 19 4 8 37 4 23 8 259 31 19 404 1
Hourly Exit Rate 76 16 32 148 16 92 32 1036 124 76 1616 4
Input Volume 82 14 39 167 13 97 35 1010 118 86 1591 5
% of Volume 93 114 82 89 123 95 91 103 105 88 102 80

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #3 7:45

Denied Delay (hr) 0.1
Denied Del/Veh (s) 0.5
Total Delay (hr) 3.9
Total Del/Veh (s) 16.5
Vehicles Entered 811
Vehicles Exited 817
Hourly Exit Rate 3268
Input Volume 3257
% of Volume 100

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #4 8:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 4.0 0.3 0.4 1.0 0.0 0.9 2.6 0.2 0.2 2.3 0.4 2.8
Total Delay (hr) 0.3 0.1 0.1 0.6 0.0 0.1 0.2 0.7 0.0 0.4 14 0.0
Total Del/Veh (s) 472 581 211 497 570 98 542 109 23 552 126 6.1
Vehicles Entered 20 4 9 41 3 20 10 242 28 21 380 1
Vehicles Exited 20 3 9 43 3 20 9 240 28 19 380 1
Hourly Exit Rate 80 12 36 172 12 80 36 960 112 76 1520 4
Input Volume 78 13 36 158 12 92 34 957 111 82 1506 5
% of Volume 103 92 100 109 100 87 106 100 101 93 101 80

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #4 8:00

Denied Delay (hr) 0.1
Denied Del/Veh (s) 0.5
Total Delay (hr) 3.8
Total Del/Veh (s) 17.0
Vehicles Entered 779
Vehicles Exited 775
Hourly Exit Rate 3100
Input Volume 3084
% of Volume 101
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Denied Del/Veh (s) 4.0 0.3 0.4 1.0 0.1 1.0 2.6 0.2 0.2 2.1 0.4 1.8
Total Delay (hr) 1.2 0.3 0.2 2.2 0.2 0.3 0.6 3.0 0.1 14 5.4 0.0
Total Del/Veh (s) 522 643 231 506 645 116 628 11.0 24 622 125 3.9
Vehicles Entered 79 14 37 157 13 86 34 973 113 81 1532 7
Vehicles Exited 79 14 37 158 13 87 32 972 113 79 1532 7
Hourly Exit Rate 79 14 37 158 13 87 32 972 113 79 1532 7
Input Volume 79 13 37 160 12 93 34 970 113 83 1527 5
% of Volume 100 106 101 99 106 93 93 100 100 95 100 140

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.4
Denied Del/Veh (s) 0.5
Total Delay (hr) 14.9
Total Del/Veh (s) 17.0
Vehicles Entered 3126
Vehicles Exited 3123
Hourly Exit Rate 3123
Input Volume 3127
% of Volume 100

5: Wasatch Blvd Performance by movement Interval #1 7:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 2.9 0.0 0.1 0.2 0.1
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 55 21 0.3 0.3 0.2 04
Vehicles Entered 2 1 47 4 0 51 105
Vehicles Exited 2 1 47 4 0 51 105
Hourly Exit Rate 8 4 188 16 0 204 420
Input Volume 6 1 192 17 1 191 408
% of Volume 133 400 98 94 0 107 103
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

5: Wasatch Blvd Performance by movement Interval #2 7:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.0 0.0 0.2 0.1
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 7.5 0.2 0.2 0.1 0.3
Vehicles Entered 1 0 45 4 0 43 93
Vehicles Exited 1 0 44 4 0 42 91
Hourly Exit Rate 4 0 176 16 0 168 364
Input Volume 6 1 192 17 1 191 408
% of Volume 67 0 92 94 0 88 89

5: Wasatch Blvd Performance by movement Interval #3 7:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.0 0.2 0.2 0.1
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 6.0 0.3 0.3 0.2 0.4
Vehicles Entered 2 0 53 5 49 109
Vehicles Exited 2 0 54 5 49 110
Hourly Exit Rate 8 0 216 20 196 440
Input Volume 6 1 203 18 202 431
% of Volume 133 0 106 111 97 102

5: Wasatch Blvd Performance by movement Interval #4 8:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 2.9 0.0 0.0 0.2 0.1
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 7.8 17 0.3 0.3 0.2 0.3
Vehicles Entered 1 1 48 4 0 46 100
Vehicles Exited 1 1 48 4 0 47 101
Hourly Exit Rate 4 4 192 16 0 188 404
Input Volume 6 1 192 17 1 191 408
% of Volume 67 400 100 94 0 98 99
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS

Existing (2017) Background

Evening Peak Hour

12/19/2017

5: Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 0.0
Total Del/Veh (s) 6.4
Vehicles Entered 6
Vehicles Exited 6
Hourly Exit Rate 6
Input Volume 6
% of Volume 100

Total Network Performance By Interval

0.0
4.4
0.0
2.8
2
2
2
1
200

0.0
0.0
0.0
0.3
192
192
192
195

99

0.0
0.1
0.0
0.3
17
17
17
17
99

0.0

O L OO o

0.0
0.2
0.0
0.2
188
189
189
194

98

0.0
0.1
0.0
0.3
405
406
406
414
98

Denied Delay (hr)
Denied Del/Veh (s)
Total Delay (hr)
Total Del/Veh (s)
Vehicles Entered
Vehicles Exited
Hourly Exit Rate
Input Volume

% of Volume

0.1
0.5
45
19.1
780
799
3196
6984
46

0.1
0.5
43
19.3
757
750
3000
6984
43

0.1
0.5
4.8
19.9
812
802
3208
7376
43

0.1
0.5
4.6
19.9
779
794
3176
6984
45

0.5
0.5
18.2
20,5
3130
3145
3145
7082
44
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #1
Movement ~EB EB EB WB WB WB WB NB NB NB SB SB

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 19 92 62 99 117 86 50 57 209 169 131 278
Average Queue (ft) 2 52 31 53 80 35 42 22 133 94 67 182
95th Queue (ft) 15 103 65 106 125 92 56 59 228 196 143 325
Link Distance (ft) 520 443 1433 1433 1068
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150 200 200 25 100 150

Storage Blk Time (%) 16 21 1 10 0 8
Queuing Penalty (veh) 40 36 3 3 1 6

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #1

Directions Served T R
Maximum Queue (ft) 265 21
Average Queue (ft) 154 3
95th Queue (ft) 305 38
Link Distance (ft) 1068
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75
Storage Blk Time (%) 11

Queuing Penalty (veh) 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #2
Movement ~EB EB EB WB WB WB WB NB NB NB SB SB

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 18 107 58 102 120 86 49 69 222 187 106 272
Average Queue (ft) 4 64 29 57 83 43 42 30 115 74 63 167
95th Queue (ft) 19 116 60 121 133 101 58 64 216 179 117 295
Link Distance (ft) 520 443 1433 1433 1068
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150 200 200 25 100 150

Storage Blk Time (%) 21 17 1 9 0 9
Queuing Penalty (veh) 54 29 2 3 3 7

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #2
Lo S - R :

Directions Served T R
Maximum Queue (ft) 247 5
Average Queue (ft) 136 1
95th Queue (ft) 277 6
Link Distance (ft) 1068
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75
Storage Blk Time (%) 12

Queuing Penalty (veh) 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #3
Movement ~EB EB EB WB WB WB WB NB NB NB SB SB

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 53 112 72 89 118 74 52 70 207 173 112 322
Average Queue (ft) 9 55 31 45 80 42 43 27 140 98 65 202
95th Queue (ft) 53 110 72 101 131 89 63 74 213 189 120 328
Link Distance (ft) 520 443 1433 1433 1068
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150 200 200 25 100 150

Storage Blk Time (%) 0 0 20 22 0 12 1 11
Queuing Penalty (veh) 0 0 52 40 0 4 7 9

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #3
Lo S - R :

Directions Served T R
Maximum Queue (ft) 320 4
Average Queue (ft) 177 1
95th Queue (ft) 333 6
Link Distance (ft) 1068
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75
Storage Blk Time (%) 14

Queuing Penalty (veh) 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #4
Movement ~EB EB EB WB WB WB WB NB NB NB SB SB

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 39 108 65 94 118 71 50 68 200 199 119 300
Average Queue (ft) 4 55 31 59 88 32 41 29 128 96 62 188
95th Queue (ft) 30 107 66 106 126 79 61 69 206 201 122 317
Link Distance (ft) 520 443 1433 1433 1068
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150 200 200 25 100 150

Storage Blk Time (%) 0 17 18 0 10 1 11
Queuing Penalty (veh) 0 43 31 2 3 10 9

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #4

Directions Served T R
Maximum Queue (ft) 257 5
Average Queue (ft) 151 1
95th Queue (ft) 278 6
Link Distance (ft) 1068
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75
Storage Blk Time (%) 14

Queuing Penalty (veh) 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, All Intervals

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 70 129 87 123 140 112 53 88 256 240 170 360
Average Queue (ft) 5 56 30 54 83 38 42 27 129 91 65 185
95th Queue (ft) 33 110 66 109 129 91 60 67 218 193 126 318
Link Distance (ft) 520 443 1433 1433 1068
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150 200 200 25 100 150

Storage Blk Time (%) 0 0 19 20 0 10 1 10
Queuing Penalty (veh) 0 0 47 34 2 3 5 8

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, All Intervals

Directions Served T R
Maximum Queue (ft) 348 31
Average Queue (ft) 154 1
95th Queue (ft) 301 19
Link Distance (ft) 1068
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75
Storage Blk Time (%) 13

Queuing Penalty (veh) 1

Intersection: 5: Wasatch Blvd, Interval #1

Directions Served L R
Maximum Queue (ft) 23 14
Average Queue (ft) 6 2
95th Queue (ft) 25 15
Link Distance (ft) 494
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 0 0
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

Intersection: 5: Wasatch Blvd, Interval #2

Directions Served L R
Maximum Queue (ft) 23 6
Average Queue (ft) 6 1
95th Queue (ft) 24 8
Link Distance (ft) 494
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 0 0

Intersection: 5: Wasatch Blvd, Interval #3

Directions Served L R
Maximum Queue (ft) 23 8
Average Queue (ft) 6 2
95th Queue (ft) 24 13
Link Distance (ft) 494
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 0 0

Intersection: 5: Wasatch Blvd, Interval #4

Directions Served L R
Maximum Queue (ft) 26 16
Average Queue (ft) 4 3
95th Queue (ft) 20 16
Link Distance (ft) 494
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 0 0
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Existing (2017) Background 12/19/2017

Intersection: 5: Wasatch Blvd, All Intervals

Directions Served L R
Maximum Queue (ft) 29 28
Average Queue (ft) 5 2
95th Queue (ft) 23 14
Link Distance (ft) 494
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 0 0

Network Summary

Network wide Queuing Penalty, Interval #1: 90
Network wide Queuing Penalty, Interval #2; 99
Network wide Queuing Penalty, Interval #3: 114
Network wide Queuing Penalty, Interval #4: 99
Network wide Queuing Penalty, All Intervals: 100

Hales Engineering 801.766.4343
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HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Project:

Analysis Period:
Time Period:

Cottonwood Heights- Gravel Pit TIS

Existing (2018) Plus Project - T-Intersection No Free Right
Evening Peak Hour Project #: UT17-1161

Intersection: SR-190 & Millrock Drive/Wasatch Blvd

Type: Signalized
Demand Volume Served Delay/Veh (sec)
Approach Movement Volume Avg % Avg LOS
L 34 33 96 58.4 E
NB T 1,019 1,028 101 19.1 B
R 178 183 103 2.1 A
Subtotal 1,231 1,244 101 17.6 B
L 214 222 104 67.9 E
SB T 1,527 1,546 101 19.1 B
R 5 5 100 8.8 A
Subtotal 1,746 1,773 102 25.2 C
L 79 75 95 54.3 D
EB T 24 24 99 59.6 E
R 37 37 101 29.6 C
Subtotal 140 136 97 48.5 D
L 260 241 93 48.8 D
WB T 56 54 96 26.5 C
R 293 294 100 2.6 A
Subtotal 609 589 97 23.7 C
Total 3,727 3,742 100 23.4 C

Intersection:
Type:

Wasatch Blvd & Gun Club

Unsignalized

Approach Movement Demand Volume Served Delay/Veh (sec)
bp Volume Avg % Avg LOS
T 220 228 104 0.3
NB R 19 19 99 0.2 A

Subtotal 239 247 103 0.3 A

L 1 1 100 1.4 A

SB T 205 203 99 0.2 A
Subtotal 206 204 99 0.2 A

L 6 6 100 7.4 A

WB R 1 1 100 3.8 A
Subtotal 7 7 100 6.9 A

Total 452 458 101 0.4 A




HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Project: Cottonwood Heights- Gravel Pit TIS

Analysis Period: Existing (2018) Plus Project - T-Intersection No Free Right
Time Period: Evening Peak Hour Project #: UT17-1161

Intersection: Access 1 & Wasatch Blvd
Type: Unsignalized

Demand Volume Served Delay/Veh (sec)

Approach Movement

Volume Avg % Avg LOS

L 317 307 97 13.4 B

NB T 17 16 94 9.2 A
Subtotal 334 323 97 13.2 B

T 16 14 89 6.7 A

SB R 265 259 98 6.5 A
Subtotal 281 273 97 6.5 A

L 209 217 104 1.8 A

EB T 17 20 116 15 A
R 207 208 100 1.9 A

Subtotal 433 445 103 1.8 A

Total 1,048 1,041 99 6.6 A




SimTraffic Queueing Report HALES §) ENGINEERING
Project: Cottonwood Heights- Gravel Pit TIS Innovative transportation solutions
Analysis: Existing (2018) Plus Project - T-Intersection No Free Right

Time Period: Evening Peak Hour

95" Percentile Queue Length (feet) Project #: UT17-1161

Intersection

Access 1 & Wasatch Blvd
SR-190 & Millrock Drive/Wasatch Blvd 73 - 100 74 281 321 28 400 | 154 67 93

Wasatch Blvd & Gun Club - - - - — — -




Project:

Analysis Period:

Time Period:

Intersection:
Type:

Approach Movement

HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Cottonwood Heights- Grave Pit TIS

Future (2024) Background

Evening Peak Hour Project #: UT17-1161

SR-190 & Gravel Pit 1

Signalized
Demand Volume Served
Volume Avg % Avg LOS

Delay/Veh (sec)

T 1,170 1,157 99 13.0 B

NW R 170 174 102 4.7 A
Subtotal 1,340 1,331 99 11.9 B

L 220 222 101 56.4 E

SE T 1,786 1,770 99 10.3 B
Subtotal 2,006 1,992 99 15.4 B

L 290 283 98 66.5 E

sw R 355 367 103 44.6 D
Subtotal 645 650 101 54.1 D

Total 3,991 3,973 100 20.6 C

Intersection:

SR-190 & Millrock Drive/Wasatch Blvd

Type: Signalized
Demand Volume Served Delay/Veh (sec)
Approach Movement Volume Avg % Avg LOS
L 40 41 102 69.8 E
NB T 1,356 1,352 100 15.5 B
R 130 133 103 5.6 A
Subtotal 1,526 1,526 100 16.1 B
L 90 84 94 75.1 E
SB T 1,785 1,778 100 18.1 B
R 10 12 117 9.1 A
Subtotal 1,885 1,874 99 20.6 C
L 85 81 95 61.3 E
EB T 15 16 105 72.4 E
R 50 51 101 40.4 D
Subtotal 150 148 99 55.3 E
L 170 164 96 61.8 E
WEB T 15 15 98 69.2 E
R 100 100 100 10.4 B
Subtotal 285 279 98 43.8 D
Total 3,846 3,827 99 21.9 C




HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Project: Cottonwood Heights- Grave Pit TIS

Analysis Period: Future (2024) Background
Time Period: Evening Peak Hour Project #: UT17-1161

Intersection: Wasatch Blvd & Gun Club
Type: Unsignalized

Demand Volume Served Delay/Veh (sec)

Approach Movement

Volume Avg Avg LOS

T 210 209 99 0.3
NB R 25 26 105 0.2 A
Subtotal 235 235 100 0.3 A
L 5 4 80 3.3 A
SB T 205 202 99 0.3 A
Subtotal 210 206 98 0.4 A
L 15 14 92 6.1 A
WB R 10 12 117 3.8 A
Subtotal 25 26 104 5.0 A
Total 470 467 99 0.6 A




Cottonwood Heights- Grave Pit TIS

Future (2024) Background

Evening Peak Hour
04/16/2018

2: SR-190 & Gravel Pit 1 Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.0
Total Delay (hr) 0.7
Total Del/Veh (s) 44.4
Vehicles Entered 56
Vehicles Exited 56
Hourly Exit Rate 224
Input Volume 214
% of Volume 105

0.0
0.0
12
5.5
429
428
1712
1734
99

0.0
0.0
1.0
11.7
283
283
1132
1136
100

0.0
0.0
0.1
45

42

42
168
165
102

0.0
0.1
13
64.1
72
72
288
282
102

0.0
0.3
0.8
29.9
88
88
352
345
102

0.0
0.0
5.0
17.8
970
969
3876
3876
100

2: SR-190 & Gravel Pit 1 Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.0
Total Delay (hr) 0.8
Total Del/Veh (s) 49.7
Vehicles Entered 55
Vehicles Exited 54
Hourly Exit Rate 216
Input Volume 214
% of Volume 101

0.0
0.0
12
9.7
429
427
1708
1734
99

0.0
0.0
1.0
11.8
278
278
1112
1136
98

0.0
0.0
0.0
41
40
40
160
165
97

0.0
0.1
13
64.5
70
70
280
282
99

0.0
0.4
0.8
311
91
91
364
345
106

0.0
0.1
5.1
18.3
963
960
3840
3876
99

2: SR-190 & Gravel Pit 1 Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.0
Total Delay (hr) 11
Total Del/Veh (s) 60.7
Vehicles Entered 58
Vehicles Exited 56
Hourly Exit Rate 224
Input Volume 239
% of Volume 94

0.0
0.0
14
10.5
469
474
1896
1940
98

0.0
0.0
12
13.9
307
307
1228
1272
97

0.0
0.0
0.1
5.2

48

47
188
185
102

0.1
4.0
14
66.8
71
70
280
315
89

0.1
4.6
16
56.4
100
96
384
386
99

0.2
0.7
6.8
22.1
1053
1050
4200
4337
97
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

2: SR-190 & Gravel Pit 1 Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.1 0.2 0.3
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 7.0 8.1 1.2
Total Delay (hr) 0.9 1.3 1.1 0.1 1.3 14 6.1
Total Del/Veh (s) 554 100 125 46 644 530 209
Vehicles Entered 54 445 290 44 70 90 993
Vehicles Exited 56 441 290 45 71 92 995
Hourly Exit Rate 224 1764 1160 180 284 368 3980
Input Volume 214 1734 1136 165 282 345 3876
% of Volume 105 102 102 109 101 107 103

2: SR-190 & Gravel Pit 1 Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.2 0.4 0.6
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 2.8 34 0.5
Total Delay (hr) 3.6 5.1 4.3 0.2 5.3 46 231
Total Del/Veh (s) 56.4 103  13.0 47 665 446 206
Vehicles Entered 223 1772 1158 175 284 369 3981
Vehicles Exited 222 1770 1157 174 283 367 3973
Hourly Exit Rate 222 1770 1157 174 283 367 3973
Input Volume 220 1786 1170 170 290 355 3991
% of Volume 101 99 99 102 98 103 100

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.3 0.3 0.8 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.3 0.1 0.2 0.7 0.1 0.1 0.2 14 0.0 0.4 2.1 0.0
Total Del/Veh (s) 582 587 391 572 618 113 662 143 52 704 168 5.8
Vehicles Entered 20 4 13 39 4 24 10 330 31 19 428 3
Vehicles Exited 20 4 14 39 4 24 10 330 32 19 431 3
Hourly Exit Rate 80 16 56 156 16 96 40 1320 128 76 1724 12
Input Volume 83 15 49 165 15 97 39 1316 126 87 1733 10
% of Volume 96 107 114 95 107 99 103 100 102 87 99 120

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 5.4
Total Del/Veh (s) 204
Vehicles Entered 925
Vehicles Exited 930
Hourly Exit Rate 3720
Input Volume 3735
% of Volume 100
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 4.0 05 0.4 1.0 0.1 1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.1 0.1 0.7 0.1 0.1 0.2 14 0.1 0.5 2.0 0.0
Total Del/Veh (s) 581 683 352 627 656 88 611 152 58 742 161 6.5
Vehicles Entered 20 4 14 38 3 28 10 327 32 23 431 2
Vehicles Exited 20 3 14 38 3 27 10 330 32 23 431 3
Hourly Exit Rate 80 12 56 152 12 108 40 1320 128 92 1724 12
Input Volume 83 15 49 165 15 97 39 1316 126 87 1733 10
% of Volume 96 80 114 92 80 111 103 100 102 106 99 120

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.2
Total Delay (hr) 55
Total Del/Veh (s) 20.7
Vehicles Entered 932
Vehicles Exited 934
Hourly Exit Rate 3736
Input Volume 3735
% of Volume 100

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.3 0.4 0.9 0.1 1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.1 0.2 0.8 0.1 0.1 0.2 1.7 0.1 0.4 2.8 0.0
Total Del/Veh (s) 593 735 451 586 720 102 723 168 6.1 703 202 146
Vehicles Entered 23 5 12 46 4 24 10 355 37 22 479 3
Vehicles Exited 23 5 12 45 4 24 11 348 37 22 470 3
Hourly Exit Rate 92 20 48 180 16 96 44 1392 148 88 1880 12
Input Volume 92 16 54 185 16 109 43 1474 141 98 1941 11
% of Volume 100 125 89 97 100 88 102 94 105 90 97 109

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.2
Total Delay (hr) 6.8
Total Del/Veh (s) 23.2
Vehicles Entered 1020
Vehicles Exited 1004
Hourly Exit Rate 4016
Input Volume 4180
% of Volume 96
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 39 0.6 0.4 0.9 0.1 0.9 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.3 0.1 0.1 0.7 0.1 0.1 0.2 14 0.0 0.5 2.1 0.0
Total Del/Veh (s) 617 705 399 590 784 105 723 144 51 750 164 9.5
Vehicles Entered 17 3 10 41 4 23 11 339 32 21 438 3
Vehicles Exited 17 4 11 42 4 24 10 345 32 21 446 3
Hourly Exit Rate 68 16 44 168 16 96 40 1380 128 84 1784 12
Input Volume 83 15 49 165 15 97 39 1316 126 87 1733 10
% of Volume 82 107 90 102 107 99 103 105 102 97 103 120

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 5.7
Total Del/Veh (s) 20.5
Vehicles Entered 942
Vehicles Exited 959
Hourly Exit Rate 3836
Input Volume 3735
% of Volume 103

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.4 0.4 0.9 0.1 1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 14 0.3 0.6 2.9 0.3 0.3 0.8 5.9 0.2 1.8 9.0 0.0
Total Del/Veh (s) 613 724 404 618 69.2 104 698 155 56 751 181 9.1
Vehicles Entered 80 16 50 164 16 100 41 1350 133 85 1777 12
Vehicles Exited 81 16 51 164 15 100 41 1352 133 84 1778 12
Hourly Exit Rate 81 16 51 164 15 100 41 1352 133 84 1778 12
Input Volume 85 15 50 170 15 100 40 1356 130 90 1785 10
% of Volume 95 105 101 96 98 100 102 100 103 94 100 117

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.2
Denied Del/Veh (s) 0.2
Total Delay (hr) 235
Total Del/Veh (s) 21.9
Vehicles Entered 3824
Vehicles Exited 3827
Hourly Exit Rate 3827
Input Volume 3846
% of Volume 99
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

5: Wasatch Blvd & Gun Club Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 45 0.0 0.0 4.7 0.2 0.3
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 7.0 45 0.3 0.2 29 0.3 0.6
Vehicles Entered 3 3 49 5 1 51 112
Vehicles Exited 3 3 49 5 1 51 112
Hourly Exit Rate 12 12 196 20 4 204 448
Input Volume 15 10 204 24 5 199 457
% of Volume 80 120 96 83 80 103 98

5: Wasatch Blvd & Gun Club Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 3.6 0.0 0.0 25 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 4.9 34 0.3 0.3 1.7 0.3 0.5
Vehicles Entered 4 3 52 7 1 49 116
Vehicles Exited 4 3 51 7 1 48 114
Hourly Exit Rate 16 12 204 28 4 192 456
Input Volume 15 10 204 24 5 199 457
% of Volume 107 120 100 117 80 96 100

5: Wasatch Blvd & Gun Club Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 4.3 0.0 0.0 4.9 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 6.5 44 0.3 0.2 32 0.3 0.6
Vehicles Entered 4 3 57 7 1 54 126
Vehicles Exited 4 3 56 7 1 54 125
Hourly Exit Rate 16 12 224 28 4 216 500
Input Volume 16 11 229 27 5 223 511
% of Volume 100 109 98 104 80 97 98
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

5: Wasatch Blvd & Gun Club Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 39 0.0 0.0 5.7 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 6.2 29 0.3 0.2 5.3 0.3 0.6
Vehicles Entered 4 3 52 6 1 48 114
Vehicles Exited 4 3 52 6 1 48 114
Hourly Exit Rate 16 12 208 24 4 192 456
Input Volume 15 10 204 24 5 199 457
% of Volume 107 120 102 100 80 96 100

5: Wasatch Blvd & Gun Club Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 4.1 0.0 0.0 45 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 6.1 3.8 0.3 0.2 33 0.3 0.6
Vehicles Entered 15 12 208 25 4 202 466
Vehicles Exited 14 12 209 26 4 202 467
Hourly Exit Rate 14 12 209 26 4 202 467
Input Volume 15 10 210 25 5 205 470
% of Volume 92 117 99 105 80 99 99

Total Zone Performance By Interval

Denied Delay (hr) 0.1 0.1 0.3 0.4 0.8
Denied Del/Veh (s) 0.8 0.8 3.3 5.3 2.5
Total Delay (hr) 11.4 11.6 14.7 12.7 50.5
Total Del/Veh (s) 390.6 377.1 401.4 398.0 1565.8
Vehicles Entered 268 272 290 261 1094
Vehicles Exited 0 0 0 0 1
Hourly Exit Rate 0 0 0 0 1
Input Volume 11384 11384 12740 11384 11723
% of Volume 0 0 0 0 0
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

Intersection: 2: SR-190 & Gravel Pit 1, Interval #1

Directions Served L T T T T R L L R
Maximum Queue (ft) 210 147 171 224 234 61 220 185 243
Average Queue (ft) 130 47 62 142 147 28 173 135 153
95th Queue (ft) 215 140 160 240 253 61 227 199 257
Link Distance (ft) 899 899 1312 1312 428 428 428
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 0 6

Queuing Penalty (veh) 0 9

Intersection: 2: SR-190 & Gravel Pit 1, Interval #2

Directions Served L T T T T R L L R
Maximum Queue (ft) 216 169 186 219 226 67 228 196 261
Average Queue (ft) 145 67 79 140 148 30 179 134 177
95th Queue (ft) 256 172 186 234 239 67 252 216 273
Link Distance (ft) 899 899 1312 1312 428 428 428
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 6

Queuing Penalty (veh) 9

Intersection: 2: SR-190 & Gravel Pit 1, Interval #3

Directions Served L T T T T R L L R
Maximum Queue (ft) 247 158 177 269 288 80 235 238 381
Average Queue (ft) 164 52 65 172 185 37 181 136 265
95th Queue (ft) 279 153 171 288 308 82 246 256 466
Link Distance (ft) 899 899 1312 1312 428 428 428
Upstream Blk Time (%) 0 10
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 2 9 0

Queuing Penalty (veh) 17 18 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

Intersection: 2: SR-190 & Gravel Pit 1, Interval #4
Movement ~~ SE SE SE NW NW NW Sw sw sw 00000

Directions Served L T T T T R L L R
Maximum Queue (ft) 246 170 183 235 255 58 252 218 343
Average Queue (ft) 155 55 76 155 163 31 179 142 229
95th Queue (ft) 283 173 184 252 259 62 267 279 434
Link Distance (ft) 899 899 1312 1312 428 428 428
Upstream Blk Time (%) 0 11
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 3 7

Queuing Penalty (veh) 22 11

Intersection: 2: SR-190 & Gravel Pit 1, All Intervals
Movement ~~ SE SE SE NW NW NW SW sw sw 000

Directions Served L T T T T R L L R
Maximum Queue (ft) 294 241 236 293 308 94 276 271 401
Average Queue (ft) 148 55 71 153 161 31 178 137 206
95th Queue (ft) 261 161 176 256 269 69 249 242 382
Link Distance (ft) 899 899 1312 1312 428 428 428
Upstream Blk Time (%) 0 5
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 1 7 0

Queuing Penalty (veh) 10 12 0

Hales Engineering 801.766.4343

1220 North 500 West, Ste. 202 Lehi, UT 84043 Page 8



Cottonwood Heights- Grave Pit TIS

Future (2024) Background

Evening Peak Hour

04/16/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #1

Directions Served L
Maximum Queue (ft) 58
Average Queue (ft) 12
95th Queue (ft) 61
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #1

L TR L L
114 99 111 117
63 50 57 80
115 104 125 139

520
150 200 200
1 0
0 0

T
109

48
121
430

26
68

R
53
44
63

25
15
26

L
75
41
85

100

T
279
164
290
899

T
302
178
305
899

L T
139 387
69 237
152 388
1143

150
1 14
10 12

Directions Served T
Maximum Queue (ft) 376
Average Queue (ft) 207
95th Queue (ft) 369
Link Distance (ft) 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%) 17
Queuing Penalty (veh) 2

R
76
9
66
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Cottonwood Heights- Grave Pit TIS

Future (2024) Background

Evening Peak Hour

04/16/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #2

Directions Served L
Maximum Queue (ft) 75
Average Queue (ft) 16
95th Queue (ft) 72
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #2

L TR
112 106
65 51
120 114
520

150
0 1
0 1

L L
116 137
59 88
118 144
200 200
0

0

T
94
41

111

430

19
50

R
57
43
63

25
16
29

L
79
37
90

100

T
245
165
270
899

T
284
190
310
899

L T
198 372
103 238
215 406

1143

150
1 14
9 12

Directions Served T
Maximum Queue (ft) 341
Average Queue (ft) 205
95th Queue (ft) 384
Link Distance (ft) 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%) 16
Queuing Penalty (veh) 2

R
38
5
53
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #3
Movement ~EB EB EB WB WB WB WB NB NB NB SB SB

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 39 118 99 122 137 100 53 82 293 321 196 451
Average Queue (ft) 8 72 53 70 92 44 43 44 190 219 87 288
95th Queue (ft) 47 120 104 131 148 107 61 94 304 329 185 473
Link Distance (ft) 520 430 899 899 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150 200 200 25 100 150

Storage Blk Time (%) 0 0 0 25 15 1 19 2 1 18
Queuing Penalty (veh) 0 0 0 72 30 9 8 3 8 18

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #3

Directions Served T R
Maximum Queue (ft) 438 56
Average Queue (ft) 269 14
95th Queue (ft) 456 88
Link Distance (ft) 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75
Storage Blk Time (%) 20

Queuing Penalty (veh) 2

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #4
Movement ~EB EB EB WB WB WB WB NB NB NB SB SB

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 33 103 87 113 128 106 54 102 271 292 173 385
Average Queue (ft) 5 59 40 62 84 40 41 50 168 192 84 252
95th Queue (ft) 31 114 92 125 137 110 60 111 276 290 186 430
Link Distance (ft) 520 430 899 899 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150 200 200 25 100 150

Storage Blk Time (%) 1 26 14 6 15 1 1 14
Queuing Penalty (veh) 1 67 25 39 6 1 9 12

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #4

Directions Served T R
Maximum Queue (ft) 377 50
Average Queue (ft) 225 7
95th Queue (ft) 403 57
Link Distance (ft) 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75
Storage Blk Time (%) 16 0
Queuing Penalty (veh) 2 0
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, All Intervals

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 94 134 140 146 164 154 62 116 316 345 292 489
Average Queue (ft) 10 64 48 62 86 43 43 43 172 195 86 254
95th Queue (ft) 55 118 104 125 142 112 62 96 287 312 187 428
Link Distance (ft) 520 430 899 899 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150 200 200 25 100 150

Storage Blk Time (%) 0 0 0 0 24 15 2 16 1 1 15
Queuing Penalty (veh) 0 0 0 0 64 28 15 7 1 9 14

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, All Intervals

Directions Served T R
Maximum Queue (ft) 463 112
Average Queue (ft) 226 9
95th Queue (ft) 408 67
Link Distance (ft) 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75
Storage Blk Time (%) 17 0
Queuing Penalty (veh) 2 0

Intersection: 5: Wasatch Blvd & Gun Club, Interval #1

Directions Served L R L
Maximum Queue (ft) 42 42 12
Average Queue (ft) 12 11 1
95th Queue (ft) 42 44 12
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 2 1

Queuing Penalty (veh) 0 0

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

Intersection: 5: Wasatch Blvd & Gun Club, Interval #2

Directions Served L R L
Maximum Queue (ft) 33 33 6
Average Queue (ft) 12 9 1
95th Queue (ft) 37 36 9
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 2 1

Queuing Penalty (veh) 0 0

Intersection: 5: Wasatch Blvd & Gun Club, Interval #3

Directions Served L R L
Maximum Queue (ft) 38 34 12
Average Queue (ft) 11 11 2
95th Queue (ft) 39 37 13
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 2 1

Queuing Penalty (veh) 0 0

Intersection: 5: Wasatch Blvd & Gun Club, Interval #4

Directions Served L R L
Maximum Queue (ft) 33 46 12
Average Queue (ft) 12 11 2
95th Queue (ft) 39 43 15
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 2 1

Queuing Penalty (veh) 0 0

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Background 04/16/2018

Intersection: 5: Wasatch Blvd & Gun Club, All Intervals

Directions Served L R L
Maximum Queue (ft) 53 63 22
Average Queue (ft) 12 11 2
95th Queue (ft) 39 40 13
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 2 1

Queuing Penalty (veh) 0 0

Zone Summary

Zone wide Queuing Penalty, Interval #1: 142
Zone wide Queuing Penalty, Interval #2: 123
Zone wide Queuing Penalty, Interval #3: 186
Zone wide Queuing Penalty, Interval #4: 195
Zone wide Queuing Penalty, All Intervals; 162

Hales Engineering 801.766.4343
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HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Project:

Analysis Period:
Time Period:

Cottonwood Heights- Grave Pit TIS

Future (2024) Plus Project

Evening Peak Hour Project #: UT17-1161

Intersection: SR-190 & Millrock Drive/Wasatch Blvd

Type: Signalized
Demand Volume Served Delay/Veh (sec)
Approach Movement Volume Avg % Avg LOS
L 40 36 90 70.6 E
NB T 1,456 1,438 99 17.1 B
R 140 149 106 5.3 A
Subtotal 1,636 1,623 99 17.2 B
L 160 160 100 81.7 F
SB T 1,851 1,875 101 26.9 C
R 10 11 107 11.7 B
Subtotal 2,021 2,046 101 31.1 C
L 85 83 97 64.9 E
EB T 26 26 101 70.1 E
R 45 48 106 45.7 D
Subtotal 156 157 101 59.9 E
L 195 189 97 63.0 E
WB T 33 32 98 67.3 E
R 200 196 98 2.8 A
Subtotal 428 417 97 35.0 C
Total 4,240 4,243 100 27.3 C

Intersection:
Type:

Wasatch Blvd & Gun Club

Unsignalized

Approach Movement Demand Volume Served Delay/Veh (sec)
bp Volume Avg % Avg LOS
T 228 230 101 0.3
NB R 25 26 105 0.2 A

Subtotal 253 256 101 0.3 A

L 5 4 80 2.9 A

SB T 216 216 100 0.8 A
Subtotal 221 220 100 0.8 A

L 15 12 79 104 B

WB R 10 11 107 4.3 A
Subtotal 25 23 92 7.5 A

Total 499 499 100 0.9 A




HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Project: Cottonwood Heights- Grave Pit TIS

Analysis Period: Future (2024) Plus Project
Time Period: Evening Peak Hour Project #: UT17-1161

Intersection: Wasatch Blvd / Access 1
Type: Unsignalized

Demand Volume Served Delay/Veh (sec)

Approach Movement

Volume Avg % Avg LOS

L 142 140 99 12.1 B
NB T 17 17 99 8.0 A
Subtotal 159 157 99 11.7 B
T 11 10 89 12.4 B
SB R 285 280 98 12.4 B
Subtotal 296 290 98 12.4 B
L 235 240 102 1.7 A
EB T 1 1 133 0.8 A
R 91 96 106 15 A
Subtotal 327 337 103 1.6 A
Total 782 784 100 7.6 A
Intersection: SR-190 & Gravel Pit 1
Type: Signalized
Demand Volume Served Delay/Veh (sec)
Approach Movement Volume Avg % Avg LOS
T 1,180 1,170 99 19.6 B
NW R 225 227 101 6.2 A
Subtotal 1,405 1,397 99 17.4 B
L 281 285 101 58.9 E
T 1,810 1,826 101 12.0 B
SE
Subtotal 2,091 2,111 101 18.3 B
L 365 362 99 71.6 E
SwW R 455 451 99 29.5 C
Subtotal 820 813 99 48.2 D
Total 4,316 4,321 100 23.7 C




Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Denied Del/Veh (s) 3.9 0.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.7 2.1
Total Delay (hr) 0.4 0.1 0.1 0.7 0.1 0.0 0.2 15 0.0 0.8 2.8 0.0
Total Del/Veh (s) 616 620 437 557 731 20 709 147 47 767 214 5.4
Vehicles Entered 20 6 12 45 6 49 8 352 35 37 446 2
Vehicles Exited 20 7 11 44 6 49 8 353 36 37 452 2
Hourly Exit Rate 80 28 44 176 24 196 32 1412 144 148 1808 8
Input Volume 83 25 44 189 32 194 39 1414 136 155 1797 10
% of Volume 96 112 100 93 75 101 82 100 106 95 101 80

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #1 5:00

Denied Delay (hr) 0.1
Denied Del/Veh (s) 0.5
Total Delay (hr) 6.9
Total Del/Veh (s) 231
Vehicles Entered 1018
Vehicles Exited 1025
Hourly Exit Rate 4100
Input Volume 4118
% of Volume 100

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Denied Del/Veh (s) 3.8 0.4 0.5 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.7 1.8
Total Delay (hr) 0.4 0.1 0.2 0.8 0.1 0.0 0.2 1.6 0.1 0.9 2.8 0.0
Total Del/Veh (s) 615 655 423 600 56.9 22 664 158 54 767 212 7.8
Vehicles Entered 21 7 12 45 8 44 11 345 37 40 454 3
Vehicles Exited 21 7 12 45 8 45 10 347 37 40 452 3
Hourly Exit Rate 84 28 48 180 32 180 40 1388 148 160 1808 12
Input Volume 83 25 44 189 32 194 39 1414 136 155 1797 10
% of Volume 101 112 109 95 100 93 103 98 109 103 101 120

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #2 5:15

Denied Delay (hr) 0.1
Denied Del/Veh (s) 0.5
Total Delay (hr) 7.2
Total Del/Veh (s) 24.1
Vehicles Entered 1027
Vehicles Exited 1027
Hourly Exit Rate 4108
Input Volume 4118
% of Volume 100
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Denied Del/Veh (s) 3.9 0.4 05 0.0 0.0 0.0 0.0 0.0 0.0 2.6 1.3 1.8
Total Delay (hr) 0.4 0.2 0.2 0.9 0.2 0.0 0.2 2.0 0.1 1.0 49 0.0
Total Del/Veh (s) 59.3 738 494 613 576 29 701 183 58 795 326 164
Vehicles Entered 23 8 12 50 9 54 9 380 42 44 513 3
Vehicles Exited 22 8 12 50 9 54 9 376 42 42 494 3
Hourly Exit Rate 88 32 48 200 36 216 36 1504 168 168 1976 12
Input Volume 92 28 49 212 35 217 43 1583 152 174 2012 11
% of Volume 96 114 98 94 103 100 84 95 111 97 98 109

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #3 5:30

Denied Delay (hr) 0.2
Denied Del/Veh (s) 0.8
Total Delay (hr) 10.0
Total Del/Veh (s) 30.1
Vehicles Entered 1147
Vehicles Exited 1121
Hourly Exit Rate 4484
Input Volume 4608
% of Volume 97

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Denied Del/Veh (s) 41 0.3 0.4 0.0 0.0 0.0 0.0 0.0 0.0 2.6 11 2.3
Total Delay (hr) 0.3 0.1 0.1 1.0 0.2 0.1 0.2 1.8 0.1 0.9 3.7 0.0
Total Del/Veh (s) 66.1 820 396 646 627 40 759 170 52 783 264 132
Vehicles Entered 17 5 12 51 9 49 9 361 35 39 455 3
Vehicles Exited 19 5 11 50 9 49 9 362 35 41 477 3
Hourly Exit Rate 76 20 44 200 36 196 36 1448 140 164 1908 12
Input Volume 83 25 44 189 32 194 39 1414 136 155 1797 10
% of Volume 92 80 100 106 112 101 92 102 103 106 106 120

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #4 5:45

Denied Delay (hr) 0.2
Denied Del/Veh (s) 0.7
Total Delay (hr) 8.4
Total Del/Veh (s) 27.2
Vehicles Entered 1045
Vehicles Exited 1070
Hourly Exit Rate 4280
Input Volume 4118
% of Volume 104
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 05 0.0
Denied Del/Veh (s) 3.9 0.4 05 0.0 0.0 0.0 0.0 0.0 0.0 2.4 1.0 2.0
Total Delay (hr) 15 05 0.6 34 0.6 0.2 0.7 6.9 0.2 3.7 14.2 0.0
Total Del/Veh (s) 649 701 457 630 67.3 28 706 171 53 817 269 117
Vehicles Entered 82 26 48 191 32 196 36 1437 149 161 1868 11
Vehicles Exited 83 26 48 189 32 196 36 1438 149 160 1875 11
Hourly Exit Rate 83 26 48 189 32 196 36 1438 149 160 1875 11
Input Volume 85 26 45 195 33 200 40 1456 140 160 1851 10
% of Volume 97 101 106 97 98 98 90 99 106 100 101 107

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.7
Denied Del/Veh (s) 0.6
Total Delay (hr) 325
Total Del/Veh (s) 27.3
Vehicles Entered 4237
Vehicles Exited 4243
Hourly Exit Rate 4243
Input Volume 4240
% of Volume 100

5: Wasatch Blvd & Gun Club Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 5.0 0.0 0.0 4.1 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 6.1 3.3 0.3 0.3 4.0 0.3 0.5
Vehicles Entered 3 2 56 5 1 50 117
Vehicles Exited 3 3 55 5 1 50 117
Hourly Exit Rate 12 12 220 20 4 200 468
Input Volume 15 10 221 24 5 210 485
% of Volume 80 120 100 83 80 95 96
Hales Engineering 801.766.4343

1220 North 500 West, Ste. 202 Lehi, UT 84043 Page 3



Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

5: Wasatch Blvd & Gun Club Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 4.8 0.0 0.0 4.8 0.2 0.3
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 6.5 37 0.3 0.2 29 0.2 0.5
Vehicles Entered 3 3 56 7 1 48 118
Vehicles Exited 3 3 56 7 1 48 118
Hourly Exit Rate 12 12 224 28 4 192 472
Input Volume 15 10 221 24 5 210 485
% of Volume 80 120 101 117 80 91 97

5: Wasatch Blvd & Gun Club Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 4.7 0.0 0.1 4.9 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 6.5 6.1 0.3 0.2 37 0.3 0.6
Vehicles Entered 4 3 65 8 1 59 140
Vehicles Exited 4 3 65 8 1 60 141
Hourly Exit Rate 16 12 260 32 4 240 564
Input Volume 16 11 248 27 5 235 542
% of Volume 100 109 105 119 80 102 104

5: Wasatch Blvd & Gun Club Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 4.2 0.0 0.0 2.3 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 20.2 37 0.3 0.2 1.2 22 1.7
Vehicles Entered 3 2 55 7 1 58 126
Vehicles Exited 3 2 55 7 1 58 126
Hourly Exit Rate 12 8 220 28 4 232 504
Input Volume 15 10 221 24 5 210 485
% of Volume 80 80 100 117 80 110 104
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

5: Wasatch Blvd & Gun Club Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 4.3 0.0 0.0 4.0 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.1 0.1
Total Del/Veh (s) 10.4 4.3 0.3 0.2 29 0.8 0.9
Vehicles Entered 12 11 231 26 4 215 499
Vehicles Exited 12 11 230 26 4 216 499
Hourly Exit Rate 12 11 230 26 4 216 499
Input Volume 15 10 228 25 5 216 499
% of Volume 79 107 101 105 80 100 100

9: Wasatch Blvd Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Denied Del/Veh (s) 0.0 0.0 3.8 0.5 0.1 0.9 11
Total Delay (hr) 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.3
Total Del/Veh (s) 1.7 15 9.7 6.5 74 6.2 5.0
Vehicles Entered 57 0 22 38 4 3 63 187
Vehicles Exited 57 0 22 37 3 3 64 186
Hourly Exit Rate 228 0 88 148 12 12 256 744
Input Volume 228 1 88 138 17 11 277 760
% of Volume 100 0 100 107 71 109 92 98

9: Wasatch Blvd Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Denied Del/Veh (s) 0.0 0.0 4.0 0.4 0.0 1.0 1.0
Total Delay (hr) 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.3
Total Del/Veh (s) 1.7 15 9.6 8.6 7.3 6.4 4.9
Vehicles Entered 58 0 25 32 4 3 65 187
Vehicles Exited 58 0 25 32 4 3 65 187
Hourly Exit Rate 232 0 100 128 16 12 260 748
Input Volume 228 1 88 138 17 11 277 760
% of Volume 102 0 114 93 94 109 94 98
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

9: Wasatch Blvd Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Denied Del/Veh (s) 0.0 0.0 39 0.5 0.0 0.9 1.0
Total Delay (hr) 0.0 0.0 0.1 0.0 0.0 0.2 0.4
Total Del/Veh (s) 18 15 119 83 172 9.7 6.7
Vehicles Entered 66 26 36 5 2 79 214
Vehicles Exited 66 25 36 5 2 7 211
Hourly Exit Rate 264 100 144 20 8 308 844
Input Volume 255 99 154 18 12 310 848
% of Volume 104 101 94 111 67 99 100

9: Wasatch Blvd Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Denied Del/Veh (s) 0.0 0.0 39 0.3 0.0 0.8 1.0
Total Delay (hr) 0.0 0.0 0.0 0.2 0.0 0.0 0.5 0.7
Total Del/Veh (s) 1.7 16 162 84 152 250 133
Vehicles Entered 58 0 23 34 4 3 74 196
Vehicles Exited 58 0 24 34 4 3 74 197
Hourly Exit Rate 232 0 96 136 16 12 296 788
Input Volume 228 1 88 138 17 11 277 760
% of Volume 102 0 109 99 94 109 107 104

9: Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.2
Denied Del/Veh (s) 0.0 0.0 0.0 39 0.4 0.0 0.9 1.0
Total Delay (hr) 0.1 0.0 0.0 0.5 0.0 0.0 1.0 1.7
Total Del/Veh (s) 1.7 0.8 15 121 80 124 124 7.6
Vehicles Entered 240 1 96 140 17 10 281 785
Vehicles Exited 240 1 96 140 17 10 280 784
Hourly Exit Rate 240 1 96 140 17 10 280 784
Input Volume 235 1 91 142 17 11 285 782
% of Volume 102 133 106 99 99 89 98 100
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

11: SR-190 & Gravel Pit 1 Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Denied Del/Veh (s) 0.0 0.0 0.4 25 0.2 0.5 0.3
Total Delay (hr) 11 1.3 15 0.1 1.7 0.9 6.6
Total Del/Veh (s) 542 105 17.6 58 687 276 218
Vehicles Entered 69 439 283 56 85 112 1044
Vehicles Exited 69 438 282 56 87 113 1045
Hourly Exit Rate 276 1752 1128 224 348 452 4180
Input Volume 273 1758 1146 218 354 442 4191
% of Volume 101 100 98 103 98 102 100

11: SR-190 & Gravel Pit 1 Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Denied Del/Veh (s) 0.0 0.0 0.4 24 1.0 1.4 0.5
Total Delay (hr) 1.0 1.3 15 0.1 1.7 0.8 6.4
Total Del/Veh (s) 504 102 179 50 659 260 210
Vehicles Entered 67 442 283 57 89 111 1049
Vehicles Exited 69 444 281 57 88 111 1050
Hourly Exit Rate 2716 1776 1124 228 352 444 4200
Input Volume 273 1758 1146 218 354 442 4191
% of Volume 101 101 98 105 99 100 100

11: SR-190 & Gravel Pit 1 Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.1 0.2
Denied Del/Veh (s) 0.0 0.0 0.5 24 1.2 1.7 0.5
Total Delay (hr) 15 2.0 1.9 0.1 2.1 1.1 8.8
Total Del/Veh (s) 66.3 146  20.7 79 750 327 264
Vehicles Entered 78 479 317 59 98 117 1148
Vehicles Exited 77 480 314 58 98 117 1144
Hourly Exit Rate 308 1920 1256 232 392 468 4576
Input Volume 305 1968 1283 245 397 495 4693
% of Volume 101 98 98 95 99 95 98
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

11: SR-190 & Gravel Pit 1 Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Denied Del/Veh (s) 0.0 0.0 0.4 2.3 0.5 0.9 0.4
Total Delay (hr) 1.2 15 1.6 0.1 1.7 0.9 7.0
Total Del/Veh (s) 571 114 181 54 658 297 223
Vehicles Entered 72 467 290 55 88 110 1082
Vehicles Exited 71 466 294 55 89 110 1085
Hourly Exit Rate 284 1864 1176 220 356 440 4340
Input Volume 273 1758 1146 218 354 442 4191
% of Volume 104 106 103 101 101 100 104

11: SR-190 & Gravel Pit 1 Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.1 0.2 0.1 0.1 0.5
Denied Del/Veh (s) 0.0 0.0 0.4 24 0.7 11 0.4
Total Delay (hr) 4.7 6.1 6.5 0.4 7.3 3.7 287
Total Del/Veh (s) 589 120 19.6 62 716 295 237
Vehicles Entered 286 1827 1173 227 360 451 4324
Vehicles Exited 285 1826 1170 227 362 451 4321
Hourly Exit Rate 285 1826 1170 227 362 451 4321
Input Volume 281 1810 1180 225 365 455 4316
% of Volume 101 101 99 101 99 99 100

Total Network Performance By Interval

Denied Delay (hr) 0.3 0.3 0.5 0.4 15
Denied Del/Veh (s) 0.9 1.0 1.3 1.1 1.1
Total Delay (hr) 14.5 14.6 20.1 17.3 66.5
Total Del/Veh (s) 40.1 40.1 50.3 46.2 47.9
Vehicles Entered 1172 1184 1321 1191 4871
Vehicles Exited 1177 1189 1286 1223 4875
Hourly Exit Rate 4708 4756 5144 4892 4875
Input Volume 14755 14755 16510 14755 15194
% of Volume 32 32 31 33 32
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS

Future (2024) Plus Project

Evening Peak Hour

04/16/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #1

Directions Served L
Maximum Queue (ft) 94
Average Queue (ft) 18
95th Queue (ft) 79
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #1

L TR
120 104
66 51
127 100
520

150

1

0

L
117
77
136

L T

122 94

93 38

135 110

153

0 0

0 2
200

0 32

0 122

R
78
28
85

o

L
68
34
79

100

T
236
166
242
800

T
247
176
258
800

L T
324 524
161 319
308 534

1075

150
12 20
106 30

Directions Served T
Maximum Queue (ft) 482
Average Queue (ft) 271
95th Queue (ft) 503
Link Distance (ft) 1075
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%) 22
Queuing Penalty (veh) 2

R
32
4
39

Hales Engineering
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #2
Movement ~EB EB EB WB WB WB WB NB NB NB SB SB

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 79 130 108 127 138 141 79 84 255 255 304 524
Average Queue (ft) 19 73 54 84 100 56 31 44 165 183 169 326
95th Queue (ft) 92 142 119 145 154 145 89 86 256 267 307 536
Link Distance (ft) 520 153 800 800 1075
Upstream Blk Time (%) 0 0 1

Queuing Penalty (veh) 0 0 4

Storage Bay Dist (ft) 150 150 200 200 35 100 150

Storage Blk Time (%) 0 2 1 0 0 38 0 1 22 0 14 21
Queuing Penalty (veh) 0 2 1 0 1 143 0 7 8 0 123 32

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #2

Directions Served T R
Maximum Queue (ft) 444 13
Average Queue (ft) 280 2
95th Queue (ft) 478 12
Link Distance (ft) 1075
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 75
Storage Blk Time (%) 22

Queuing Penalty (veh) 2

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #3
Movement ~EB EB EB WB WB WB WB NB NB NB SB SB

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 60 124 115 127 137 149 81 77 275 292 349 690
Average Queue (ft) 12 72 62 93 108 67 36 37 190 211 206 480
95th Queue (ft) 63 135 125 149 151 160 98 79 289 306 375 816
Link Distance (ft) 520 153 800 800 1075
Upstream Blk Time (%) 0 0 2 1
Queuing Penalty (veh) 0 0 11 0
Storage Bay Dist (ft) 150 150 200 200 35 100 150

Storage Blk Time (%) 0 1 1 0 0 37 0 1 26 1 16 26
Queuing Penalty (veh) 0 1 0 0 1 158 0 6 11 1 162 45

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #3

Directions Served T R
Maximum Queue (ft) 663 72
Average Queue (ft) 421 12
95th Queue (ft) 748 86
Link Distance (ft) 1075
Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 75
Storage Blk Time (%) 28

Queuing Penalty (veh) 3

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #4
Movement ~EB EB EB WB WB WB WB NB NB NB SB SB

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 54 106 96 131 142 171 80 77 268 301 304 650
Average Queue (ft) 11 63 48 88 110 93 39 39 174 195 179 399
95th Queue (ft) 60 121 101 155 156 207 101 81 275 307 323 781
Link Distance (ft) 520 153 800 800 1075
Upstream Blk Time (%) 0 2 8 2
Queuing Penalty (veh) 0 0 33 0
Storage Bay Dist (ft) 150 150 200 200 35 100 150

Storage Blk Time (%) 0 0 0 0 2 35 0 0 25 1 14 21
Queuing Penalty (veh) 0 0 0 0 5 133 0 2 10 2 130 33

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #4
Lo S - R :

Directions Served T R
Maximum Queue (ft) 632 37
Average Queue (ft) 357 5
95th Queue (ft) 749 42
Link Distance (ft) 1075
Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 75
Storage Blk Time (%) 24

Queuing Penalty (veh) 2

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, All Intervals

Directions Served L L TR L L T R L T T L T
Maximum Queue (ft) 128 152 141 137 151 179 84 98 307 326 350 763
Average Queue (ft) 15 69 54 86 103 63 33 38 174 191 179 381
95th Queue (ft) 75 132 112 147 151 162 94 82 268 288 331 695
Link Distance (ft) 520 153 800 800 1075
Upstream Blk Time (%) 0 1 3 1
Queuing Penalty (veh) 0 0 12 0
Storage Bay Dist (ft) 150 150 200 200 35 100 150

Storage Blk Time (%) 0 1 0 0 1 35 0 1 23 1 14 22
Queuing Penalty (veh) 0 1 0 0 2 139 0 5 9 1 130 35

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, All Intervals

Directions Served T R
Maximum Queue (ft) 724 90
Average Queue (ft) 333 6
95th Queue (ft) 646 51
Link Distance (ft) 1075
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 75
Storage Blk Time (%) 24
Queuing Penalty (veh) 2

Intersection: 5: Wasatch Blvd & Gun Club, Interval #1

Directions Served L R L
Maximum Queue (ft) 33 46 9
Average Queue (ft) 9 12 1
95th Queue (ft) 33 45 12
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 2 1

Queuing Penalty (veh) 0 0

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

Intersection: 5: Wasatch Blvd & Gun Club, Interval #2

Directions Served L R L
Maximum Queue (ft) 33 36 3
Average Queue (ft) 9 12 0
95th Queue (ft) 33 38 6
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 2 1

Queuing Penalty (veh) 0 0

Intersection: 5: Wasatch Blvd & Gun Club, Interval #3

Directions Served L R L
Maximum Queue (ft) 31 41 12
Average Queue (ft) 10 13 2
95th Queue (ft) 34 43 14
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 2 2

Queuing Penalty (veh) 0 0

Intersection: 5: Wasatch Blvd & Gun Club, Interval #4

Directions Served L R L T
Maximum Queue (ft) 30 31 3 16
Average Queue (ft) 13 6 0 9
95th Queue (ft) 40 29 6 62
Link Distance (ft) 494 729
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100

Storage Blk Time (%) 6 1 1
Queuing Penalty (veh) 1 0 0
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

Intersection: 5: Wasatch Blvd & Gun Club, All Intervals

Directions Served L R L T
Maximum Queue (ft) 41 60 19 16
Average Queue (ft) 10 11 1 2
95th Queue (ft) 35 40 10 29
Link Distance (ft) 494 729
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100

Storage Blk Time (%) 3 1 0
Queuing Penalty (veh) 0 0 0

Intersection: 9: Wasatch Blvd, Interval #1

Directions Served L R L T T R
Maximum Queue (ft) 14 14 7 41 34 101
Average Queue (ft) 1 1 49 13 12 66
95th Queue (ft) 11 13 85 39 39 102
Link Distance (ft) 153 153 537 278
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100 100
Storage Blk Time (%) 0 1
Queuing Penalty (veh) 0 0

Intersection: 9: Wasatch Blvd, Interval #2

Directions Served R L T T R
Maximum Queue (ft) 1 79 37 33 101
Average Queue (ft) 0 46 16 10 66
95th Queue (ft) 0 77 43 34 114
Link Distance (ft) 153 537 278
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100 100
Storage Blk Time (%) 0 1
Queuing Penalty (veh) 0 0
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

Intersection: 9: Wasatch Blvd, Interval #3

Directions Served L R L T T R T
Maximum Queue (ft) 23 7 82 40 83 149 2
Average Queue (ft) 5 1 50 18 14 85 0
95th Queue (ft) 42 9 83 48 87 147 0
Link Distance (ft) 153 153 537 278 287
Upstream Blk Time (%) 1

Queuing Penalty (veh) 2

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 1 0 7

Queuing Penalty (veh) 0 0 1

Intersection: 9: Wasatch Blvd, Interval #4

Directions Served L R L T T R T
Maximum Queue (ft) 23 16 99 39 117 147 30
Average Queue (ft) 5 4 60 16 51 94 29
95th Queue (ft) 31 35 123 44 231 179 172
Link Distance (ft) 153 153 537 278 287
Upstream Blk Time (%) 10 3
Queuing Penalty (veh) 23 8
Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 5 0 15

Queuing Penalty (veh) 1 0 2

Intersection: 9: Wasatch Blvd, All Intervals

Directions Served L R L T T R T
Maximum Queue (ft) 53 35 116 55 145 175 30
Average Queue (ft) 3 1 51 15 22 78 7
95th Queue (ft) 26 19 95 44 124 141 82
Link Distance (ft) 153 153 537 278 287
Upstream Blk Time (%) 3 1
Queuing Penalty (veh) 6 2
Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 1 0 6

Queuing Penalty (veh) 0 0 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

Intersection: 11: SR-190 & Gravel Pit 1, Interval #1

Directions Served L T T T T R L L R
Maximum Queue (ft) 287 235 206 322 288 110 272 226 309
Average Queue (ft) 192 121 130 229 185 47 213 162 196
95th Queue (ft) 338 240 226 354 320 103 293 244 330
Link Distance (ft) 800 800 669 669 310 310 310
Upstream Blk Time (%) 1 2
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 150 150

Storage Blk Time (%) 24 3 8 0

Queuing Penalty (veh) 215 8 18 2

Intersection: 11: SR-190 & Gravel Pit 1, Interval #2

Directions Served L T T T T R L L R
Maximum Queue (ft) 261 199 211 382 335 91 285 234 290
Average Queue (ft) 181 119 133 248 192 41 213 156 187
95th Queue (ft) 286 219 225 404 350 93 298 253 334
Link Distance (ft) 800 800 669 669 310 310 310
Upstream Blk Time (%) 1 4
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 150 150

Storage Blk Time (%) 22 2 9 0

Queuing Penalty (veh) 189 5 19 2

Intersection: 11: SR-190 & Gravel Pit 1, Interval #3

Directions Served L T T T T R L L R
Maximum Queue (ft) 322 299 284 390 345 124 290 254 320
Average Queue (ft) 248 188 195 288 234 53 241 183 237
95th Queue (ft) 352 320 316 407 376 121 319 266 361
Link Distance (ft) 800 800 669 669 310 310 310
Upstream Blk Time (%) 3 0 7
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (ft) 150 150

Storage Blk Time (%) 45 8 13 0

Queuing Penalty (veh) 439 26 32 3

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2024) Plus Project 04/16/2018

Intersection: 11: SR-190 & Gravel Pit 1, Interval #4
Movement ~~ SE SE SE NW NW NW Sw sw sw 00000

Directions Served L T T T T R L L R
Maximum Queue (ft) 310 262 229 385 339 101 286 240 302
Average Queue (ft) 212 159 161 249 194 45 218 171 207
95th Queue (ft) 364 287 246 394 351 102 300 256 338
Link Distance (ft) 800 800 669 669 310 310 310
Upstream Blk Time (%) 1 0 4
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (ft) 150 150

Storage Blk Time (%) 29 3 9 0

Queuing Penalty (veh) 254 9 20 0

Intersection: 11: SR-190 & Gravel Pit 1, All Intervals
Movement ~~ SE SE SE NW NW NW SW sw sw 000

Directions Served L T T T T R L L R
Maximum Queue (ft) 374 312 290 427 393 161 321 284 340
Average Queue (ft) 208 147 155 253 201 46 221 168 207
95th Queue (ft) 344 276 263 395 353 105 305 257 345
Link Distance (ft) 800 800 669 669 310 310 310
Upstream Blk Time (%) 1 0 4
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (ft) 150 150

Storage Blk Time (%) 30 4 10 0

Queuing Penalty (veh) 274 12 22 2

Network Summary

Network wide Queuing Penalty, Interval #1: 519
Network wide Queuing Penalty, Interval #2: 541
Network wide Queuing Penalty, Interval #3: 903
Network wide Queuing Penalty, Interval #4. 667
Network wide Queuing Penalty, All Intervals: 657

Hales Engineering 801.766.4343
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Project:

Analysis Period:

Time Period:

Intersection:
Type:

Approach Movement

HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Cottonwood Heights- Grave Pit TIS

Future (20140) Background

Evening Peak Hour Project #: UT17-1161

SR-190 & Gravel Pit 1

Signalized
Demand Volume Served
Volume Avg % Avg LOS

Delay/Veh (sec)

T 2,310 2,300 100 15.2 B
NW R 50 54 107 9.3 A
Subtotal 2,360 2,354 100 15.1 B
L 155 148 95 77.5 E
T 2,586 2,603 101 10.3 B
SE
Subtotal 2,741 2,751 100 13.9 B
L 110 113 102 63.4 E
sw R 200 198 99 43.0 D
Subtotal 310 311 100 50.4 D
Total 5,412 5,416 100 16.6 B

Intersection:

SR-190 & Millrock Drive/Wasatch Blvd

Type: Signalized
Demand Volume Served Delay/Veh (sec)
Approach Movement Volume Avg % Avg LOS
L 45 46 102 67.1 E
NB T 2,265 2,259 100 25.7 C
R 200 200 100 7.6 A
Subtotal 2,510 2,505 100 25.0 C
L 130 124 96 80.5 F
SB T 2,490 2,497 100 21.2 C
R 15 16 105 7.2 A
Subtotal 2,635 2,637 100 23.9 C
L 85 87 102 63.6 E
EB T 15 18 118 76.5 E
R 45 49 108 38.1 D
Subtotal 145 154 106 57.0 E
L 205 206 100 61.5 E
WEB T 15 16 105 83.4 F
R 140 139 99 34.5 C
Subtotal 360 361 100 52.1 D
Total 5,651 5,657 100 27.1 C




HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Project: Cottonwood Heights- Grave Pit TIS

Analysis Period: Future (20140) Background
Time Period: Evening Peak Hour Project #: UT17-1161

Intersection: Wasatch Blvd & Gun Club
Type: Unsignalized
Demand Volume Served Delay/Veh (sec)
Approach Movement Volume Avg % Avg LOS
T 255 254 100 0.4 A
NB R 95 95 100 0.5 A
Subtotal 350 349 100 0.4 A
L 10 10 98 3.2 A
SB T 220 217 99 0.3 A
Subtotal 230 227 99 0.4 A
L 75 73 97 7.8 A
WB R 15 15 98 4.0 A
Subtotal 90 88 98 7.2 A
Total 671 664 99 1.3 A
Intersection: SR-190 & Gravel Pit 2
Type: Signalized
Demand Volume Served DEEWAC I NEED)
Approach Movement Volume Avg % Avg LOS
T 1,760 1,751 99 31.7 C
NW R 270 277 103 13.4 B
Subtotal 2,030 2,028 100 29.2 C
L 285 284 100 47.5 D
T 2,410 2,427 101 21.1 C
SE
Subtotal 2,695 2,711 101 23.9 C
L 450 444 99 57.1 E
SW R 600 601 100 41.2 D
Subtotal 1,050 1,045 100 48.0 D
Total 5,775 5,784 100 30.1 C




HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Project: Cottonwood Heights- Grave Pit TIS

Analysis Period: Future (20140) Background
Time Period: Evening Peak Hour Project #: UT17-1161

Intersection: SR-190 & Gravel Pit 3
Type: Signalized
Demand Volume Served Delay/Veh (sec)

Approach Movement

Volume Avg Avg LOS

L 300 298 99 54.2 D
SB R 380 390 103 30.2 C
Subtotal 680 688 101 40.6 D
T 1,650 1,630 99 24.9 C
NW R 180 182 101 8.1 A
Subtotal 1,830 1,812 99 23.2 C
L 250 249 100 73.0 E
T 2,610 2,614 100 14.7 B
SE
Subtotal 2,860 2,863 100 19.8 B
Total 5,370 5,363 100 23.6 C




Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

2: SR-190 & Gravel Pit 1 Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.1 0.3 0.0
Total Delay (hr) 0.7 15 1.8 0.0 0.5 0.5 5.1
Total Del/Veh (s) 67.5 85 111 65 600 374 134
Vehicles Entered 36 632 558 14 28 51 1319
Vehicles Exited 35 625 553 14 28 50 1305
Hourly Exit Rate 140 2500 2212 56 112 200 5220
Input Volume 1561 2511 2243 49 107 194 5255
% of Volume 93 100 99 114 105 103 99

2: SR-190 & Gravel Pit 1 Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.1 0.3 0.0
Total Delay (hr) 0.8 1.7 2.9 0.1 0.5 0.6 6.5
Total Del/Veh (s) 70.1 94 178 123 637 417 171
Vehicles Entered 37 622 563 15 26 47 1310
Vehicles Exited 38 631 564 15 26 47 1321
Hourly Exit Rate 152 2524 2256 60 104 188 5284
Input Volume 1561 2511 2243 49 107 194 5255
% of Volume 101 101 101 122 97 97 101

2: SR-190 & Gravel Pit 1 Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.2 0.3 0.0
Total Delay (hr) 0.8 2.3 2.6 0.0 0.6 0.7 7.1
Total Del/Veh (s) 709 117 152 88 633 458 173
Vehicles Entered 38 696 597 14 32 56 1433
Vehicles Exited 36 694 598 14 32 55 1429
Hourly Exit Rate 144 2776 2392 56 128 220 5716
Input Volume 168 2812 2511 54 120 217 5882
% of Volume 86 99 95 104 107 101 97
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

2: SR-190 & Gravel Pit 1 Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.1 0.2 0.0
Total Delay (hr) 0.9 2.0 2.5 0.0 0.5 0.5 6.4
Total Del/Veh (s) 751 103 15.0 94 623 408 163
Vehicles Entered 37 656 581 11 28 44 1357
Vehicles Exited 39 653 585 11 28 46 1362
Hourly Exit Rate 156 2612 2340 44 112 184 5448
Input Volume 1561 2511 2243 49 107 194 5255
% of Volume 103 104 104 90 105 95 104

2: SR-190 & Gravel Pit 1 Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.1 0.3 0.0
Total Delay (hr) 3.3 7.6 9.8 0.1 2.0 24 251
Total Del/Veh (s) 775 103 152 93 634 430 166
Vehicles Entered 149 2605 2299 53 114 198 5418
Vehicles Exited 148 2603 2300 54 113 198 5416
Hourly Exit Rate 148 2603 2300 54 113 198 5416
Input Volume 155 2586 2310 50 110 200 5412
% of Volume 95 101 100 107 102 99 100

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.4 0.5 0.8 0.2 0.8 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.1 0.1 0.8 0.1 0.3 0.2 31 0.1 0.6 31 0.0
Total Del/Veh (s) 600 694 375 574 755 307 673 198 66 720 177 5.2
Vehicles Entered 21 4 11 48 4 33 11 541 52 30 600 3
Vehicles Exited 21 4 11 49 4 33 11 555 52 30 608 3
Hourly Exit Rate 84 16 44 196 16 132 44 2220 208 120 2432 12
Input Volume 83 15 44 199 15 136 44 2199 194 126 2418 15
% of Volume 101 107 100 98 107 97 100 101 107 95 101 80

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 8.9
Total Del/Veh (s) 22.6
Vehicles Entered 1358
Vehicles Exited 1381
Hourly Exit Rate 5524
Input Volume 5488
% of Volume 101
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.3 05 0.9 0.1 0.8 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.1 0.1 0.9 0.1 0.3 0.2 4.0 0.1 0.7 3.2 0.0
Total Del/Veh (s) 676 701 349 569 731 327 728 252 75 768 186 49
Vehicles Entered 21 6 12 51 4 35 10 554 47 30 604 4
Vehicles Exited 21 6 12 50 4 36 10 534 48 29 597 4
Hourly Exit Rate 84 24 48 200 16 144 40 2136 192 116 2388 16
Input Volume 83 15 44 199 15 136 44 2199 194 126 2418 15
% of Volume 101 160 109 101 107 106 91 97 99 92 99 107

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 10.1
Total Del/Veh (s) 25.6
Vehicles Entered 1378
Vehicles Exited 1351
Hourly Exit Rate 5404
Input Volume 5488
% of Volume 98

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.4 0.4 0.8 0.1 0.8 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.1 0.1 1.0 0.1 0.4 0.2 5.1 0.1 0.8 49 0.0
Total Del/Veh (s) 584 843 378 596 821 391 664 294 84 808 249 104
Vehicles Entered 22 5 13 57 5 37 12 588 52 35 678 5
Vehicles Exited 21 5 14 58 5 38 12 581 52 34 663 5
Hourly Exit Rate 84 20 56 232 20 152 48 2324 208 136 2652 20
Input Volume 92 16 49 223 16 152 49 2463 217 141 2707 16
% of Volume 91 125 114 104 125 100 98 94 96 96 98 125

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 13.3
Total Del/Veh (s) 30.3
Vehicles Entered 1509
Vehicles Exited 1488
Hourly Exit Rate 5952
Input Volume 6141
% of Volume 97
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 05 0.4 0.8 0.1 0.7 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.1 0.1 0.9 0.1 0.3 0.2 4.2 0.1 0.7 3.7 0.0
Total Del/Veh (s) 579 642 392 586 852 303 631 246 76 747 199 7.0
Vehicles Entered 23 4 13 49 3 35 13 571 48 30 618 4
Vehicles Exited 24 3 13 50 3 33 13 589 48 31 630 4
Hourly Exit Rate 96 12 52 200 12 132 52 2356 192 124 2520 16
Input Volume 83 15 44 199 15 136 44 2199 194 126 2418 15
% of Volume 116 80 118 101 80 97 118 107 99 98 104 107

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 10.7
Total Del/Veh (s) 25.6
Vehicles Entered 1411
Vehicles Exited 1441
Hourly Exit Rate 5764
Input Volume 5488
% of Volume 105

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.4 0.5 0.8 0.1 0.8 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.6 0.4 05 3.6 0.4 14 09 163 0.4 28 149 0.0
Total Del/Veh (s) 636 765 381 615 834 345 671 257 76 805 212 7.2
Vehicles Entered 87 18 50 205 16 140 45 2254 200 124 2500 16
Vehicles Exited 87 18 49 206 16 139 46 2259 200 124 2497 16
Hourly Exit Rate 87 18 49 206 16 139 46 2259 200 124 2497 16
Input Volume 85 15 45 205 15 140 45 2265 200 130 2490 15
% of Volume 102 118 108 100 105 99 102 100 100 96 100 105

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.2
Denied Del/Veh (s) 0.1
Total Delay (hr) 43.1
Total Del/Veh (s) 27.1
Vehicles Entered 5655
Vehicles Exited 5657
Hourly Exit Rate 5657
Input Volume 5651
% of Volume 100
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

5: Wasatch Blvd & Gun Club Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 4.3 0.0 0.1 34 0.2 0.3
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 7.2 3.8 0.4 0.5 2.0 0.3 12
Vehicles Entered 17 4 64 25 2 52 164
Vehicles Exited 17 4 65 25 2 52 165
Hourly Exit Rate 68 16 260 100 8 208 660
Input Volume 73 15 248 92 10 214 652
% of Volume 93 107 105 109 80 97 101

5: Wasatch Blvd & Gun Club Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 3.6 0.0 0.0 33 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 7.5 34 0.4 0.4 29 0.3 1.4
Vehicles Entered 19 4 62 20 3 52 160
Vehicles Exited 20 4 61 20 3 52 160
Hourly Exit Rate 80 16 244 80 12 208 640
Input Volume 73 15 248 92 10 214 652
% of Volume 110 107 98 87 120 97 98

5: Wasatch Blvd & Gun Club Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 3.8 0.0 0.0 4.2 0.2 0.3
Total Delay (hr) 0.1 0.0 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 8.6 4.1 0.4 0.5 3.0 0.3 15
Vehicles Entered 20 4 66 27 3 59 179
Vehicles Exited 20 4 66 27 3 59 179
Hourly Exit Rate 80 16 264 108 12 236 716
Input Volume 82 16 277 103 11 239 728
% of Volume 98 100 95 105 109 99 98
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

5: Wasatch Blvd & Gun Club Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 39 0.0 0.0 34 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 7.2 35 0.4 0.5 5.1 0.3 12
Vehicles Entered 17 4 61 23 2 54 161
Vehicles Exited 16 4 62 23 2 54 161
Hourly Exit Rate 64 16 248 92 8 216 644
Input Volume 73 15 248 92 10 214 652
% of Volume 88 107 100 100 80 101 99

5: Wasatch Blvd & Gun Club Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 4.2 0.0 0.1 3.6 0.2 0.2
Total Delay (hr) 0.2 0.0 0.0 0.0 0.0 0.0 0.2
Total Del/Veh (s) 7.8 4.0 0.4 0.5 32 0.3 13
Vehicles Entered 73 15 253 95 10 217 663
Vehicles Exited 73 15 254 95 10 217 664
Hourly Exit Rate 73 15 254 95 10 217 664
Input Volume 75 15 255 95 10 220 671
% of Volume 97 98 100 100 98 99 99

10: SR-190 & Gravel Pit 2 Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.6 11 0.2
Total Delay (hr) 0.8 3.0 3.3 0.2 1.8 15 105
Total Del/Veh (s) 434 181 258 107 548 32 261
Vehicles Entered 68 584 417 66 110 148 1393
Vehicles Exited 68 585 425 67 108 146 1399
Hourly Exit Rate 272 2340 1700 268 432 584 5596
Input Volume 277 2340 1709 262 437 583 5608
% of Volume 98 100 99 102 99 100 100
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS
Future (20140) Background

10: SR-190 & Gravel Pit 2 Performance by movement Interval #2 5:15

Evening Peak Hour
04/13/2018

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.1 0.1 0.2
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 2.1 2.6 0.4
Total Delay (hr) 0.9 3.2 3.6 0.2 1.7 16 113
Total Del/Veh (s) 452 192 280 123 552 395 278
Vehicles Entered 69 588 433 67 106 144 1407
Vehicles Exited 67 586 433 67 106 145 1404
Hourly Exit Rate 268 2344 1732 268 424 580 5616
Input Volume 277 2340 1709 262 437 583 5608
% of Volume 97 100 101 102 97 99 100

10: SR-190 & Gravel Pit 2 Performance by movement Interval #3 5:30

Denied Delay (hr)
Denied Del/Veh (s)
Total Delay (hr)
Total Del/Veh (s)
Vehicles Entered
Vehicles Exited
Hourly Exit Rate
Input Volume

% of Volume

10: SR-190 & Gravel Pit 2 Performance by movement Interval #4 5:45

0.0
0.0
11
49.5
75
75
300
310
97

0.0
0.0
4.6
25.2
651
640
2560
2620
98

0.0
0.0
4.8
35.5
456
452
1808
1913
95

0.0
0.0
0.3
155
75
75
300
293
102

0.0
0.5
18
50.7
118
118
472
489
97

0.1
11
2.0
442
161
160
640
652
98

0.1
0.2
14.6
33.0
1536
1520
6080
6277
97

Denied Delay (hr)
Denied Del/Veh (s)
Total Delay (hr)
Total Del/Veh (s)
Vehicles Entered
Vehicles Exited
Hourly Exit Rate
Input Volume

% of Volume

0.0
0.0
1.0
48.3
73
74
296
277
107

0.0
0.0
3.5
20.1
607
616
2464
2340
105

0.0
0.0
4.1
311
438
442
1768
1709
103

0.0
0.0
0.3
13.7
68
67
268
262
102

0.0
0.5
19
57.1
111
112
448
437
103

0.0
1.0
17
40.8
147
150
600
583
103

0.1
0.1
125
29.7
1444
1461
5844
5608
104

Hales Engineering

1220 North 500 West, Ste. 202 Lehi, UT 84043
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

10: SR-190 & Gravel Pit 2 Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.1 0.2 0.4
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.9 1.4 0.2
Total Delay (hr) 38 143 157 1.0 7.2 6.9 489
Total Del/Veh (s) 475 211 317 134 571 412 301
Vehicles Entered 285 2430 1744 276 445 600 5780
Vehicles Exited 284 2427 1751 277 444 601 5784
Hourly Exit Rate 284 2427 1751 277 444 601 5784
Input Volume 285 2410 1760 270 450 600 5775
% of Volume 100 101 99 103 99 100 100

12: SR-190 & Gravel Pit 3 Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.2 0.7 1.1 2.4 2.6 0.1 8.1
Total Del/Veh (s) 548 262 624 131 224 72 214
Vehicles Entered 69 96 61 632 396 47 1301
Vehicles Exited 72 95 60 628 387 46 1288
Hourly Exit Rate 288 380 240 2512 1548 184 5152
Input Volume 291 369 243 2534 1602 175 5214
% of Volume 99 103 99 99 97 105 99

12: SR-190 & Gravel Pit 3 Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 11 0.8 1.1 2.4 2.5 0.1 7.9
Total Del/Veh (s) 506 295 627 130 205 6.8 20.7
Vehicles Entered 73 98 58 634 402 44 1309
Vehicles Exited 73 98 58 633 402 44 1308
Hourly Exit Rate 292 392 232 2532 1608 176 5232
Input Volume 291 369 243 2534 1602 175 5214
% of Volume 100 106 95 100 100 101 100
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

12: SR-190 & Gravel Pit 3 Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.2 1.0 1.6 3.2 35 01 107
Total Del/Veh (s) 519 341 80 160 265 98 255
Vehicles Entered 80 102 68 690 444 49 1433
Vehicles Exited 80 102 66 679 430 49 1406
Hourly Exit Rate 320 408 264 2716 1720 196 5624
Input Volume 326 413 272 2838 1794 196 5839
% of Volume 98 99 97 96 96 100 96

12: SR-190 & Gravel Pit 3 Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 11 0.7 1.3 2.8 2.9 0.1 9.0
Total Del/Veh (s) 519 268 690 146 238 74 227
Vehicles Entered 73 94 65 664 390 42 1328
Vehicles Exited 73 95 65 674 411 43 1361
Hourly Exit Rate 292 380 260 2696 1644 172 5444
Input Volume 291 369 243 2534 1602 175 5214
% of Volume 100 103 107 106 103 98 104

12: SR-190 & Gravel Pit 3 Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Denied Del/Veh (s) 0.1 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 45 3.3 52 108 114 04 357
Total Del/Veh (s) 542 302 730 147 249 81 236
Vehicles Entered 295 390 252 2620 1631 182 5370
Vehicles Exited 298 390 249 2614 1630 182 5363
Hourly Exit Rate 298 390 249 2614 1630 182 5363
Input Volume 300 380 250 2610 1650 180 5370
% of Volume 99 103 100 100 99 101 100
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

Total Zone Performance By Interval

Denied Delay (hr) 0.1 0.2 0.1 0.1 0.7
Denied Del/Veh (s) 0.8 14 0.8 0.7 0.9
Total Delay (hr) 32.7 35.9 45.8 38.6 153.0
Total Del/Veh (s) 505.3 512.6 507.0 586.5 2304.0
Vehicles Entered 631 630 695 632 2589
Vehicles Exited 0 0 0 0 2
Hourly Exit Rate 0 0 0 0 2
Input Volume 22217 22217 24867 22217 22880
% of Volume 0 0 0 0 0
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

Intersection: 2: SR-190 & Gravel Pit 1, Interval #1

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 190 138 128 136 116 149 164 25 131 53 210
Average Queue (ft) 125 30 34 49 56 91 110 7 88 13 126
95th Queue (ft) 207 107 112 137 122 160 184 29 144 59 229
Link Distance (ft) 898 898 898 1289 1289 1289 416 416 416
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 2

Queuing Penalty (veh) 1

Intersection: 2: SR-190 & Gravel Pit 1, Interval #2

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 208 184 182 184 286 312 328 112 144 63 190
Average Queue (ft) 139 67 59 74 140 171 190 27 86 13 117
95th Queue (ft) 236 214 212 213 511 510 539 176 148 56 190
Link Distance (ft) 898 898 898 1289 1289 1289 416 416 416
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 0 0 6

Queuing Penalty (veh) 1 0 3

Intersection: 2: SR-190 & Gravel Pit 1, Interval #3

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 209 236 152 148 154 196 207 33 157 133 230
Average Queue (ft) 134 77 60 74 85 130 142 7 102 37 147
95th Queue (ft) 233 263 192 196 200 226 248 30 178 124 246
Link Distance (ft) 898 898 898 1289 1289 1289 416 416 416
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 0 0 4

Queuing Penalty (veh) 0 0 2

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

Intersection: 2: SR-190 & Gravel Pit 1, Interval #4
Movement ~~SE SE SE SE NW NW NW NW SW Sw sw

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 210 213 266 340 158 198 228 26 135 102 192
Average Queue (ft) 138 68 78 98 99 134 158 7 89 23 116
95th Queue (ft) 232 250 310 367 277 289 331 27 145 94 209
Link Distance (ft) 898 898 898 1289 1289 1289 416 416 416
Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 1 5

Queuing Penalty (veh) 1 3

Intersection: 2: SR-190 & Gravel Pit 1, All Intervals
Movement ~~  SE SE SE SE NW NW NW NW SW SW SwW

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 249 312 313 370 308 338 361 121 173 149 272
Average Queue (ft) 134 61 58 74 95 131 150 12 91 22 126
95th Queue (ft) 228 218 219 245 317 332 361 90 155 88 221
Link Distance (ft) 898 898 898 1289 1289 1289 416 416 416
Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 0 0 4

Queuing Penalty (veh) 0 0 2

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS

Future (20140) Background

Evening Peak Hour
04/13/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #1

Directions Served L
Maximum Queue (ft) 83
Average Queue (ft) 19
95th Queue (ft) 87
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #1

L
126
70
136

150
1
1

TR L

92 141

44 83

100 149
508

200

0

0

L
152
103
165

200
1
1

T
157

92
169
431

25
83

R
57
48
65

25
50
106

L
76
47
91

100
1
6

T
335
232
341
898

25
11

T
366
260
366
898

T
384
275
383
898

Directions Served T
Maximum Queue (ft) 418
Average Queue (ft) 277
95th Queue (ft) 428
Link Distance (ft) 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%) 17
Queuing Penalty (veh) 22

T
376
236
391

1143

T R
320 42
190 4
332 37

1143
75

14

2

Hales Engineering

1220 North 500 West, Ste. 202 Lehi, UT 84043

801.766.4343
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Cottonwood Heights- Grave Pit TIS

Future (20140) Background

Evening Peak Hour
04/13/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #2

Directions Served L L
Maximum Queue (ft) 86 142
Average Queue (ft) 17 72
95th Queue (ft) 75 145
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150
Storage Blk Time (%) 0 1
Queuing Penalty (veh) 0 1

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #2

TR L

92 143

52 89

104 154
508

200

0

0

L
152
106
164

200

T
177
101
188
431

31
105

R
57
49
60

25
51
108

L
144
53
164

100

11

T
424
284
489
898

26
12

T
449
322
527
898

T
447
326
524
898

11
21

300

Directions Served L T
Maximum Queue (ft) 306 448
Average Queue (ft) 133 292
95th Queue (ft) 277 461
Link Distance (ft) 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%) 7 19
Queuing Penalty (veh) 58 24

T T
417 327
260 186
437 341

1143 1143
15
2

R
44
7
57

o

Hales Engineering
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Cottonwood Heights- Grave Pit TIS

Future (20140) Background

Evening Peak Hour
04/13/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #3

Directions Served L L
Maximum Queue (ft) 57 141
Average Queue (ft) 9 74
95th Queue (ft) 59 144
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150
Storage Blk Time (%) 0 1
Queuing Penalty (veh) 0 1

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #3

TR L

93 142

54 97

100 155
508

200

0

0

L
170
120
184

200
1
1

T
190
113
205
431

35
130

R
59
50
64

25
57
135

L
181
70
228

100

12

T
445
330
504
898

31
15

T
471
366
548
898

T
484
377
552
898

21
45

300

Directions Served L T
Maximum Queue (ft) 299 556
Average Queue (ft) 166 374
95th Queue (ft) 314 595
Link Distance (ft) 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%) 11 22
Queuing Penalty (veh) 101 31

T T
524 462
333 266
553 482

1143 1143
20
8

R
29
8
55
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Cottonwood Heights- Grave Pit TIS

Future (20140) Background

Evening Peak Hour
04/13/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #4

Directions Served L L
Maximum Queue (ft) 57 126
Average Queue (ft) 10 77
95th Queue (ft) 55 134
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #4

TR
103
49
104
508

0
0

L L
124 143
88 102
137 152
200 200

T
150

82
155
431

24
81

R
57
49
59

25
54
115

L
124
62
167

100

14

T
418
305
477
898

27
12

T
459
335
502
898

T
452
340
506
898

13
25

300

Directions Served L T
Maximum Queue (ft) 253 472
Average Queue (ft) 133 315
95th Queue (ft) 270 496
Link Distance (ft) 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%) 7 20
Queuing Penalty (veh) 57 25

T
437
273
445

1143

T R
373 24
203 4
368 39

1143
75

15

2

Hales Engineering
1220 North 500 West, Ste. 202 Lehi, UT 84043
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, All Intervals

Directions Served L L TR L L T R L T T T R
Maximum Queue (ft) 136 164 124 168 184 214 65 227 497 512 523 180
Average Queue (ft) 14 73 50 89 108 97 49 58 288 321 330 13
95th Queue (ft) 70 140 103 150 168 182 62 171 467 502 505 156
Link Distance (ft) 508 431 898 898 898
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150 200 200 25 100 300
Storage Blk Time (%) 0 1 0 0 0 29 53 1 27 13

Queuing Penalty (veh) 0 1 0 0 0 100 116 11 12 26

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, All Intervals

Directions Served L T T T R
Maximum Queue (ft) 339 570 540 471 84
Average Queue (ft) 141 314 275 211 6
95th Queue (ft) 283 507 467 391 48
Link Distance (ft) 1143 1143 1143
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 75
Storage Blk Time (%) 7 19 16 0
Queuing Penalty (veh) 63 25 2 0

Intersection: 5: Wasatch Blvd & Gun Club, Interval #1

Directions Served L R R L
Maximum Queue (ft) 54 35 5 16
Average Queue (ft) 31 13 1 1
95th Queue (ft) 54 40 10 12
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100 100
Storage Blk Time (%) 10 1

Queuing Penalty (veh) 1 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

Intersection: 5: Wasatch Blvd & Gun Club, Interval #2

Directions Served L R T L
Maximum Queue (ft) 64 33 4 21
Average Queue (ft) 38 13 1 5
95th Queue (ft) 63 38 6 27
Link Distance (ft) 494 287
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 11 1

Queuing Penalty (veh) 2 1

Intersection: 5: Wasatch Blvd & Gun Club, Interval #3

Directions Served L R T R L
Maximum Queue (ft) 69 35 2 2 18
Average Queue (ft) 34 13 0 0 4
95th Queue (ft) 67 40 4 5 20
Link Distance (ft) 494 287

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100 100
Storage Blk Time (%) 13 1

Queuing Penalty (veh) 2 1

Intersection: 5: Wasatch Blvd & Gun Club, Interval #4

Directions Served L R T R L
Maximum Queue (ft) 53 39 2 2 18
Average Queue (ft) 30 11 0 0 3
95th Queue (ft) 55 38 4 5 17
Link Distance (ft) 494 287

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100 100
Storage Blk Time (%) 9 1

Queuing Penalty (veh) 1 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

Intersection: 5: Wasatch Blvd & Gun Club, All Intervals

Directions Served L R T R L
Maximum Queue (ft) 80 51 8 7 32
Average Queue (ft) 33 12 0 0 3
95th Queue (ft) 60 39 4 6 20
Link Distance (ft) 494 287

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100 100
Storage Blk Time (%) 11 1

Queuing Penalty (veh) 2 1

Intersection: 10: SR-190 & Gravel Pit 2, Interval #1

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 296 345 366 377 251 283 285 83 330 305 483
Average Queue (ft) 188 227 257 265 165 190 198 47 231 189 338
95th Queue (ft) 291 370 387 399 247 285 296 88 327 314 521
Link Distance (ft) 1289 1289 1289 1044 1044 1044 548 548 548
Upstream Blk Time (%) 0 2
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 1 2 19

Queuing Penalty (veh) 8 6 49

Intersection: 10: SR-190 & Gravel Pit 2, Interval #2

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 289 389 392 391 272 374 316 138 303 342 461
Average Queue (ft) 190 256 275 289 176 219 217 56 230 215 342
95th Queue (ft) 300 423 426 448 285 405 329 150 312 409 565
Link Distance (ft) 1289 1289 1289 1044 1044 1044 548 548 548
Upstream Blk Time (%) 1 7
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 2 3 24 0

Queuing Penalty (veh) 13 8 63 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

Intersection: 10: SR-190 & Gravel Pit 2, Interval #3

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 335 475 494 490 295 339 360 136 330 342 538
Average Queue (ft) 220 322 363 364 221 262 266 65 243 214 409
95th Queue (ft) 373 503 529 528 320 364 384 155 347 389 610
Link Distance (ft) 1289 1289 1289 1044 1044 1044 548 548 548
Upstream Blk Time (%) 0 5
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 4 8 36 0

Queuing Penalty (veh) 35 25 104 1

Intersection: 10: SR-190 & Gravel Pit 2, Interval #4

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 317 412 422 432 278 341 347 103 330 336 521
Average Queue (ft) 212 265 287 300 200 236 239 52 241 214 370
95th Queue (ft) 348 448 460 470 304 357 370 107 336 381 574
Link Distance (ft) 1289 1289 1289 1044 1044 1044 548 548 548
Upstream Blk Time (%) 1 4
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 3 4 26 0

Queuing Penalty (veh) 23 10 68 0

Intersection: 10: SR-190 & Gravel Pit 2, All Intervals

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 364 486 501 505 335 441 396 191 366 444 558
Average Queue (ft) 203 268 296 304 191 227 230 55 236 208 365
95th Queue (ft) 332 446 465 473 296 364 353 129 331 376 573
Link Distance (ft) 1289 1289 1289 1044 1044 1044 548 548 548
Upstream Blk Time (%) 1 5
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 2 4 26 0

Queuing Penalty (veh) 19 12 71 0

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

Intersection: 12: SR-190 & Gravel Pit 3, Interval #1

Directions Served L L R L T T T T T T R
Maximum Queue (ft) 219 195 279 322 224 251 245 349 337 309 79
Average Queue (ft) 162 123 168 189 130 167 169 238 210 182 41
95th Queue (ft) 235 215 304 329 242 274 267 366 349 315 85
Link Distance (ft) 586 586 586 1044 1044 1044 1050 1050 1050
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 150
Storage Blk Time (%) 14 1 13 0
Queuing Penalty (veh) 119 2 23 0

Intersection: 12: SR-190 & Gravel Pit 3, Interval #2

Directions Served L L R L T T T T T T R
Maximum Queue (ft) 230 187 280 267 191 227 224 324 309 313 83
Average Queue (ft) 160 115 183 175 124 161 162 231 212 203 40
95th Queue (ft) 235 207 296 295 212 245 248 343 327 332 84
Link Distance (ft) 586 586 586 1044 1044 1044 1050 1050 1050
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 150
Storage Blk Time (%) 13 0 13

Queuing Penalty (veh) 111 1 22

Intersection: 12: SR-190 & Gravel Pit 3, Interval #3

Directions Served L L R L T T T T T T R
Maximum Queue (ft) 220 178 356 335 321 305 269 390 363 358 117
Average Queue (ft) 165 117 225 243 180 199 193 297 274 263 61
95th Queue (ft) 225 206 384 431 375 328 286 421 399 388 125
Link Distance (ft) 586 586 586 1044 1044 1044 1050 1050 1050
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 150
Storage Blk Time (%) 30 2 21 1
Queuing Penalty (veh) 283 6 41 3
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (20140) Background 04/13/2018

Intersection: 12: SR-190 & Gravel Pit 3, Interval #4
Movement ~  SB SB SB SE SE SE SE NW NW NW NW

Directions Served L L R L T T T T T T R
Maximum Queue (ft) 218 174 278 289 255 256 244 389 379 340 93
Average Queue (ft) 163 116 172 210 157 175 169 267 239 223 42
95th Queue (ft) 226 202 300 331 277 291 280 391 378 351 88
Link Distance (ft) 586 586 586 1044 1044 1044 1050 1050 1050
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 150
Storage Blk Time (%) 22 1 15 0
Queuing Penalty (veh) 187 4 26 0

Intersection: 12: SR-190 & Gravel Pit 3, All Intervals
Movement ~  SB SB SB SE SE SE SE NW NW NW NW

Directions Served L L R L T T T T T T R
Maximum Queue (ft) 256 214 401 378 336 332 284 414 404 374 136
Average Queue (ft) 163 118 187 204 148 176 173 258 234 218 46
95th Queue (ft) 231 207 327 355 288 288 272 388 371 356 98
Link Distance (ft) 586 586 586 1044 1044 1044 1050 1050 1050
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 150
Storage Blk Time (%) 20 1 15 0
Queuing Penalty (veh) 175 3 28 1

Zone Summary

Zone wide Queuing Penalty, Interval #1: 489
Zone wide Queuing Penalty, Interval #2: 567
Zone wide Queuing Penalty, Interval #3: 978
Zone wide Queuing Penalty, Interval #4: 656
Zone wide Queuing Penalty, All Intervals; 672

Hales Engineering 801.766.4343
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Project:

Analysis Period:

Time Period:

Intersection:
Type:

Approach Movement

HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Cottonwood Heights- Grave Pit TIS

Future (2040) Plus Project

Evening Peak Hour Project #: UT17-1161

SR-190 & Gravel Pit 1

Signalized
Demand Volume Served
Volume Avg % Avg LOS

Delay/Veh (sec)

T 2,320 2,314 100 19.1 B
NW R 105 105 100 11.1 B
Subtotal 2,425 2,419 100 18.8 B
L 216 218 101 83.5 F
T 2,610 2,636 101 10.7 B
SE
Subtotal 2,826 2,854 101 16.3 B
L 185 181 98 58.0 E
SW R 300 300 100 44.6 D
Subtotal 485 481 99 49.6 D
Total 5,737 5,754 100 20.1 C
Intersection: SR-190 & Millrock Drive/Wasatch Blvd
Type: Signalized
Demand Volume Served Delay/Veh (sec)
Approach Movement Volume Avg % Avg LOS
L 45 44 97 61.3 E
NB T 2,366 2,356 100 37.0 D
R 210 213 101 8.9 A
Subtotal 2,621 2,613 100 35.1 D
L 200 196 98 94.7 F
SB T 2,552 2,579 101 26.3 C
R 15 14 92 104 B
Subtotal 2,767 2,789 101 31.0 C
L 85 81 95 64.5 E
EB T 26 25 97 72.9 E
R 45 46 102 39.8 D
Subtotal 156 152 97 58.4 E
L 230 231 101 63.2 E
WEB T 33 34 104 67.1 E
R 240 236 98 4.1 A
Subtotal 503 501 100 35.6 D
Total 6,047 6,055 100 33.9 C




HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Project: Cottonwood Heights- Grave Pit TIS

Analysis Period: Future (2040) Plus Project
Time Period: Evening Peak Hour Project #: UT17-1161

Intersection: Wasatch Blvd & Gun Club
Type: Unsignalized

Demand Volume Served Delay/Veh (sec)

Approach Movement

Volume Avg % Avg LOS

T 272 279 103 0.4 A
NB R 95 91 96 0.5 A
Subtotal 367 370 101 0.4 A
L 10 10 98 3.9 A
SB T 231 228 99 0.3 A
Subtotal 241 238 99 0.5 A
L 75 75 100 8.6 A
WB R 15 14 92 4.3 A
Subtotal 90 89 99 7.9 A
Total 698 697 100 1.4 A
Intersection: SR-190 & Gravel Pit 2
Type: Signalized
Demand Volume Served Delay/Veh (sec)
Approach Movement Volume Avg % Avg LOS
T 1,826 1,810 99 34.8 C
NW R 270 270 100 14.2 B
Subtotal 2,096 2,080 99 32.1 C
L 285 290 102 47.0 D
T 2,510 2,525 101 21.1 C
SE
Subtotal 2,795 2,815 101 23.8 C
L 450 455 101 57.9 E
SW R 600 610 102 41.7 D
Subtotal 1,050 1,065 101 48.6 D
Total 5,941 5,960 100 31.2 C




HALES JJENGINEERING

innovative transportation sofutions

SimTraffic LOS Report

Project:
Analysis Period:

Cottonwood Heights- Grave Pit TIS
Future (2040) Plus Project

Time Period:

Intersection:
Type:

Approach Movement

Evening Peak Hour

SR-190 & Gravel Pit 3

Signalized
Demand
Volume

Volume Served

Avg

%

Project #: UT17-1161

Delay/Veh (sec)

Avg

LOS

L 300 295 98 55.1 E
SB R 380 372 98 31.2 C
Subtotal 680 667 98 41.8 D
T 1,715 1,713 100 25.8 C
NW R 180 188 104 7.9 A
Subtotal 1,895 1,901 100 24.0 C
L 250 249 100 70.3 E
T 2,710 2,730 101 154 B
SE
Subtotal 2,960 2,979 101 20.0 B
Total 5,535 5,547 100 24.0 C

Intersection:
Type:

Access 1 & Wasatch Blvd

Unsignalized

Approach Movement Demand Volume Served Delay/Veh (sec)

PP Volume Avg % Avg LOS
L 142 142 100 18.4

NB T 17 20 116 10.5 B

Subtotal 159 162 102 17.4 C

T 11 11 98 14.2 B

SB R 360 359 100 14.1 B

Subtotal 371 370 100 14.1 B

L 345 347 101 2.1 A

EB R 91 88 97 1.6 A

Subtotal 436 435 100 2.0 A

Total 966 967 100 9.2 A




Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

2: SR-190 & Gravel Pit 1 Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.1 0.4 0.0
Total Delay (hr) 1.2 1.8 2.7 0.1 0.7 0.8 7.3
Total Del/Veh (s) 71.0 99 168 98 591 403 181
Vehicles Entered 51 645 560 27 42 71 1396
Vehicles Exited 52 647 563 26 42 71 1401
Hourly Exit Rate 208 2588 2252 104 168 284 5604
Input Volume 210 2535 2253 102 180 291 5571
% of Volume 99 102 100 102 93 98 101

2: SR-190 & Gravel Pit 1 Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.2 0.4 0.0
Total Delay (hr) 1.2 1.7 2.9 0.1 0.7 1.0 7.5
Total Del/Veh (s) 73.7 95 179 99 529 437 188
Vehicles Entered 53 624 568 27 44 76 1392
Vehicles Exited 52 622 569 28 44 77 1392
Hourly Exit Rate 208 2488 2276 112 176 308 5568
Input Volume 210 2535 2253 102 180 291 5571
% of Volume 99 98 101 110 98 106 100

2: SR-190 & Gravel Pit 1 Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.1 0.3 0.0
Total Delay (hr) 14 2.3 3.4 0.1 0.8 1.1 9.1
Total Del/Veh (s) 775 114 201 121 576 473 209
Vehicles Entered 55 704 596 28 48 82 1513
Vehicles Exited 54 706 595 28 48 80 1511
Hourly Exit Rate 216 2824 2380 112 192 320 6044
Input Volume 235 2837 2522 114 201 326 6235
% of Volume 92 100 94 98 96 98 97
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

2: SR-190 & Gravel Pit 1 Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.1 0.3 0.0
Total Delay (hr) 15 2.0 3.4 0.1 0.8 0.8 8.5
Total Del/Veh (s) 802 106 199 117 585 413 204
Vehicles Entered 57 666 590 23 46 70 1452
Vehicles Exited 59 660 587 23 46 72 1447
Hourly Exit Rate 236 2640 2348 92 184 288 5788
Input Volume 210 2535 2253 102 180 291 5571
% of Volume 112 104 104 90 102 99 104

2: SR-190 & Gravel Pit 1 Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.1 0.3 0.0
Total Delay (hr) 5.2 79 124 0.3 2.9 3.7 325
Total Del/Veh (s) 835 107 191 111 580 446 201
Vehicles Entered 217 2639 2314 105 181 300 5756
Vehicles Exited 218 2636 2314 105 181 300 5754
Hourly Exit Rate 218 2636 2314 105 181 300 5754
Input Volume 216 2610 2320 105 185 300 5737
% of Volume 101 101 100 100 98 100 100

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 05 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.1 0.1 1.0 0.1 0.1 0.2 5.0 0.1 1.0 4.0 0.0
Total Del/Veh (s) 630 651 356 602 67.3 42 500 296 76 764 214 6.8
Vehicles Entered 22 7 12 55 8 61 10 572 51 46 631 3
Vehicles Exited 22 7 12 55 8 61 10 570 51 45 630 3
Hourly Exit Rate 88 28 48 220 32 244 40 2280 204 180 2520 12
Input Volume 83 25 44 223 32 233 44 2297 204 194 2478 15
% of Volume 106 112 109 99 100 105 91 99 100 93 102 80

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 12.1
Total Del/Veh (s) 28.0
Vehicles Entered 1478
Vehicles Exited 1474
Hourly Exit Rate 5896
Input Volume 5872
% of Volume 100
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 05 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.3 0.1 0.1 1.0 0.1 0.1 0.2 5.8 0.1 1.2 4.2 0.0
Total Del/Veh (s) 579 660 369 613 658 37 593 332 80 853 231 6.4
Vehicles Entered 19 6 11 57 8 58 11 585 50 46 616 4
Vehicles Exited 18 6 11 57 8 58 11 590 50 47 609 4
Hourly Exit Rate 72 24 44 228 32 232 44 2360 200 188 2436 16
Input Volume 83 25 44 223 32 233 44 2297 204 194 2478 15
% of Volume 87 96 100 102 100 100 100 103 98 97 98 107

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 13.2
Total Del/Veh (s) 30.5
Vehicles Entered 1471
Vehicles Exited 1469
Hourly Exit Rate 5876
Input Volume 5872
% of Volume 100

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.1 0.2 1.1 0.2 0.1 0.2 6.8 0.1 15 6.1 0.0
Total Del/Veh (s) 625 754 417 599 679 41 655 379 95 927 293 142
Vehicles Entered 21 6 12 64 9 64 12 609 55 54 704 5
Vehicles Exited 21 6 12 63 9 64 12 584 55 51 685 4
Hourly Exit Rate 84 24 48 252 36 256 48 2336 220 204 2740 16
Input Volume 92 28 49 250 35 261 49 2571 228 217 2775 16
% of Volume 91 86 98 101 103 98 98 91 96 94 99 100

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 16.8
Total Del/Veh (s) 35.5
Vehicles Entered 1615
Vehicles Exited 1566
Hourly Exit Rate 6264
Input Volume 6571
% of Volume 95
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.2 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.3 0.1 0.1 1.0 0.2 0.1 0.2 7.1 0.2 15 4.9 0.0
Total Del/Veh (s) 623 755 379 592 605 43 643 390 98 991 257 9.5
Vehicles Entered 19 6 11 55 9 54 11 592 57 49 626 3
Vehicles Exited 19 6 11 57 10 53 10 611 57 52 655 3
Hourly Exit Rate 76 24 44 228 40 212 40 2444 228 208 2620 12
Input Volume 83 25 44 223 32 233 44 2297 204 194 2478 15
% of Volume 92 96 100 102 125 91 91 106 112 107 106 80

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 15.7
Total Del/Veh (s) 34.7
Vehicles Entered 1492
Vehicles Exited 1544
Hourly Exit Rate 6176
Input Volume 5872
% of Volume 105

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 3.9 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 15 0.5 0.5 4.1 0.6 0.3 07 247 0.5 52 191 0.0
Total Del/Veh (s) 645 729 398 632 67.1 41 613 370 89 947 263 104
Vehicles Entered 81 25 46 231 34 237 44 2358 213 196 2576 14
Vehicles Exited 81 25 46 231 34 236 44 2356 213 196 2579 14
Hourly Exit Rate 81 25 46 231 34 236 44 2356 213 196 2579 14
Input Volume 85 26 45 230 33 240 45 2366 210 200 2552 15
% of Volume 95 97 102 101 104 98 97 100 101 98 101 92

3: SR-190 & Millrock Drive/Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.1
Denied Del/Veh (s) 0.1
Total Delay (hr) 57.8
Total Del/Veh (s) 33.9
Vehicles Entered 6055
Vehicles Exited 6055
Hourly Exit Rate 6055
Input Volume 6047
% of Volume 100
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

5: Wasatch Blvd & Gun Club Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 4.6 0.0 0.0 39 0.2 0.3
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 8.8 4.6 0.4 0.4 3.0 0.3 15
Vehicles Entered 19 4 64 22 3 57 169
Vehicles Exited 19 4 65 22 3 57 170
Hourly Exit Rate 76 16 260 88 12 228 680
Input Volume 73 15 264 92 10 224 678
% of Volume 104 107 98 96 120 102 100

5: Wasatch Blvd & Gun Club Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 37 0.0 0.0 32 0.2 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 7.7 45 0.4 0.6 5.0 0.4 1.4
Vehicles Entered 20 3 70 22 2 56 173
Vehicles Exited 20 3 69 22 2 56 172
Hourly Exit Rate 80 12 276 88 8 224 688
Input Volume 73 15 264 92 10 224 678
% of Volume 110 80 105 96 80 100 101

5: Wasatch Blvd & Gun Club Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 4.1 0.0 0.0 29 0.3 0.2
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 8.4 3.6 0.4 0.5 35 0.3 13
Vehicles Entered 18 3 71 23 2 61 178
Vehicles Exited 19 3 71 23 2 61 179
Hourly Exit Rate 76 12 284 92 8 244 716
Input Volume 82 16 296 103 11 251 759
% of Volume 93 75 96 89 73 97 94
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

5: Wasatch Blvd & Gun Club Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 4.6 0.0 0.1 37 0.3 0.3
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 9.2 4.1 0.4 0.5 4.3 0.3 14
Vehicles Entered 18 3 73 24 3 55 176
Vehicles Exited 18 3 74 24 3 54 176
Hourly Exit Rate 72 12 296 96 12 216 704
Input Volume 73 15 264 92 10 224 678
% of Volume 99 80 112 104 120 96 104

5: Wasatch Blvd & Gun Club Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 4.0 0.0 0.0 39 0.2 0.2
Total Delay (hr) 0.2 0.0 0.0 0.0 0.0 0.0 0.3
Total Del/Veh (s) 8.6 4.3 0.4 0.5 39 0.3 1.4
Vehicles Entered 76 14 279 91 9 228 697
Vehicles Exited 75 14 279 91 10 228 697
Hourly Exit Rate 75 14 279 91 10 228 697
Input Volume 75 15 272 95 10 231 698
% of Volume 100 92 103 96 98 99 100

10: SR-190 & Gravel Pit 2 Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.3 0.7 0.1
Total Delay (hr) 0.9 35 3.8 0.2 1.8 16 118
Total Del/Veh (s) 448 199 287 121 543 371 280
Vehicles Entered 71 619 446 67 113 149 1465
Vehicles Exited 70 621 438 66 112 149 1456
Hourly Exit Rate 280 2484 1752 264 448 596 5824
Input Volume 277 2437 1773 262 437 583 5769
% of Volume 101 102 99 101 103 102 101
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

10: SR-190 & Gravel Pit 2 Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.3 0.6 0.1
Total Delay (hr) 0.9 3.1 3.9 0.2 1.7 15 114
Total Del/Veh (s) 432 185 298 128 543 350 275
Vehicles Entered 71 595 439 65 105 150 1425
Vehicles Exited 71 594 446 67 106 149 1433
Hourly Exit Rate 284 2376 1784 268 424 596 5732
Input Volume 277 2437 1773 262 437 583 5769
% of Volume 103 97 101 102 97 102 99

10: SR-190 & Gravel Pit 2 Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.1 0.1 0.2
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 2.3 3.0 0.5
Total Delay (hr) 11 4.6 5.4 0.3 2.2 25 16.0
Total Del/Veh (s) 494 240 384 160 583 516 349
Vehicles Entered 75 679 477 72 126 167 1596
Vehicles Exited 75 663 458 71 126 166 1559
Hourly Exit Rate 300 2652 1832 284 504 664 6236
Input Volume 310 2728 1984 293 489 652 6456
% of Volume 97 97 92 97 103 102 97

10: SR-190 & Gravel Pit 2 Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.2 0.6 0.1
Total Delay (hr) 1.0 3.7 4.7 0.3 1.7 16 130
Total Del/Veh (s) 475 204 339 144 529 375 298
Vehicles Entered 74 632 452 68 110 143 1479
Vehicles Exited 74 648 467 67 110 146 1512
Hourly Exit Rate 296 2592 1868 268 440 584 6048
Input Volume 277 2437 1773 262 437 583 5769
% of Volume 107 106 105 102 101 100 105
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

10: SR-190 & Gravel Pit 2 Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.1 0.2 0.3
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.8 13 0.2
Total Delay (hr) 38 149 178 1.1 7.4 71 521
Total Del/Veh (s) 470 211 348 142 579 417 312
Vehicles Entered 291 2525 1814 272 455 610 5967
Vehicles Exited 290 2525 1810 270 455 610 5960
Hourly Exit Rate 290 2525 1810 270 455 610 5960
Input Volume 285 2510 1826 270 450 600 5941
% of Volume 102 101 99 100 101 102 100

12: SR-190 & Gravel Pit 3 Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.0 0.8 1.1 2.7 2.7 0.1 8.4
Total Del/Veh (s) 514 307 629 137 216 6.7 211
Vehicles Entered 68 91 59 674 413 43 1348
Vehicles Exited 67 91 58 674 422 44 1356
Hourly Exit Rate 268 364 232 2696 1688 176 5424
Input Volume 291 369 243 2631 1665 175 5374
% of Volume 92 99 95 102 101 101 101

12: SR-190 & Gravel Pit 3 Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.2 0.7 1.1 2.6 2.9 0.1 8.7
Total Del/Veh (s) 537 277 630 140 239 69 224
Vehicles Entered 77 90 60 640 418 49 1334
Vehicles Exited 77 91 60 645 413 48 1334
Hourly Exit Rate 308 364 240 2580 1652 192 5336
Input Volume 291 369 243 2631 1665 175 5374
% of Volume 106 99 99 98 99 110 99
Hales Engineering 801.766.4343

1220 North 500 West, Ste. 202 Lehi, UT 84043 Page 8



Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

12: SR-190 & Gravel Pit 3 Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.2 0.9 14 3.4 3.7 01 108
Total Del/Veh (s) 520 334 716 163 268 95 250
Vehicles Entered 78 99 66 723 466 50 1482
Vehicles Exited 78 98 64 708 450 48 1446
Hourly Exit Rate 312 392 256 2832 1800 192 5784
Input Volume 326 413 272 2946 1864 196 6017
% of Volume 96 95 94 96 97 98 96

12: SR-190 & Gravel Pit 3 Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.2 0.8 1.3 3.1 3.2 0.1 9.7
Total Del/Veh (s) 539 293 680 154 250 70 235
Vehicles Entered 73 92 64 693 412 46 1380
Vehicles Exited 73 92 66 703 428 47 1409
Hourly Exit Rate 292 368 264 2812 1712 188 5636
Input Volume 291 369 243 2631 1665 175 5374
% of Volume 100 100 109 107 103 107 105

12: SR-190 & Gravel Pit 3 Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 4.6 3.3 49 118 125 04 375
Total Del/Veh (s) 551 312 703 154 258 79 240
Vehicles Entered 295 371 249 2731 1708 188 5542
Vehicles Exited 295 372 249 2730 1713 188 5547
Hourly Exit Rate 295 372 249 2730 1713 188 5547
Input Volume 300 380 250 2710 1715 180 5535
% of Volume 98 98 100 101 100 104 100
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS

Future (2040) Plus Project

Evening Peak Hour
04/13/2018

19: Access 1 & Wasatch Blvd Performance by movement Interval #1 5:00

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.0
Total Delay (hr) 0.0
Total Del/Veh (s) 1.9
Vehicles Entered 82
Vehicles Exited 82
Hourly Exit Rate 328
Input Volume 335
% of Volume 98

0.0
0.0
0.0
14
21
21
84
88
95

0.0
3.9
0.2
17.5
32
33
132
138
96

0.0
0.5
0.0
11.2
5

5
20
17
118

0.0
0.1
0.0
11.0
2

2

8
11
73

0.0
0.7
0.3
12,5
89
90
360
350
103

0.1
0.8
0.6
8.5
231
233
932
939
99

19: Access 1 & Wasatch Blvd Performance by movement Interval #2 5:15

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.0
Total Delay (hr) 0.0
Total Del/Veh (s) 1.9
Vehicles Entered 84
Vehicles Exited 84
Hourly Exit Rate 336
Input Volume 335
% of Volume 100

0.0
0.0
0.0
14
20
19
76
88
86

0.0
4.0
0.2
16.0
34
34
136
138
99

0.0
0.4
0.0
8.6
6

6
24
17
141

0.0
0.0
0.0
14.6
3

8
12
11
109

0.0
0.9
0.3
11.9
90
89
356
350
102

0.1
0.9
0.5
8.1
237
235
940
939
100

19: Access 1 & Wasatch Blvd Performance by movement Interval #3 5:30

Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.0
Total Delay (hr) 0.1
Total Del/Veh (s) 2.2
Vehicles Entered 90
Vehicles Exited 88
Hourly Exit Rate 352
Input Volume 375
% of Volume 94

0.0
0.0
0.0
1.7
23
23
92
99
93

0.0
3.8
0.2
20.2
41
40
160
154
104

0.0
0.6
0.0
135
5

5
20
18
111

0.0
0.0
0.0
18.6
3

2

8
12
67

0.0
0.9
0.5
17.8
96
96
384
391
98

0.1
0.9
0.8
113
258
254
1016
1049
97

Hales Engineering

1220 North 500 West, Ste. 202 Lehi, UT 84043
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

19: Access 1 & Wasatch Blvd Performance by movement Interval #4 5:45

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Denied Del/Veh (s) 0.0 0.0 39 0.3 0.0 0.8 0.8
Total Delay (hr) 0.1 0.0 0.2 0.0 0.0 0.3 0.6
Total Del/Veh (s) 2.2 17 176 114 114 131 8.5
Vehicles Entered 91 24 34 4 2 85 240
Vehicles Exited 92 24 34 4 3 84 241
Hourly Exit Rate 368 96 136 16 12 336 964
Input Volume 335 88 138 17 11 350 939
% of Volume 110 109 99 94 109 96 103

19: Access 1 & Wasatch Blvd Performance by movement Entire Run

Denied Delay (hr) 0.0 0.0 0.2 0.0 0.0 0.1 0.2
Denied Del/Veh (s) 0.0 0.0 39 0.5 0.0 0.8 0.9
Total Delay (hr) 0.2 0.0 0.7 0.1 0.0 14 2.5
Total Del/Veh (s) 2.1 16 184 105 142 141 9.2
Vehicles Entered 347 88 142 20 11 360 968
Vehicles Exited 347 88 142 20 11 359 967
Hourly Exit Rate 347 88 142 20 11 359 967
Input Volume 345 91 142 17 11 360 966
% of Volume 101 97 100 116 98 100 100

Total Zone Performance By Interval

Denied Delay (hr) 0.1 0.1 0.3 0.1 0.8
Denied Del/Veh (s) 0.8 0.7 1.6 0.7 1.0
Total Delay (hr) 40.2 41.4 535 475 182.6
Total Del/Veh (s) 517.4 544.4 488.4 594.0 2244.1
Vehicles Entered 712 716 789 703 2926
Vehicles Exited 0 0 1 1 6
Hourly Exit Rate 0 0 4 4 6
Input Volume 24203 24203 27087 24203 24924
% of Volume 0 0 0 0 0
Hales Engineering 801.766.4343

1220 North 500 West, Ste. 202 Lehi, UT 84043 Page 11



Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

Intersection: 2: SR-190 & Gravel Pit 1, Interval #1

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 263 168 241 151 181 208 218 29 187 158 297
Average Queue (ft) 182 52 63 62 104 146 159 11 128 54 177
95th Queue (ft) 301 174 255 152 193 224 241 33 196 159 302
Link Distance (ft) 898 898 898 1289 1289 1289 416 416 416
Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 2 0 7

Queuing Penalty (veh) 19 0 7

Intersection: 2: SR-190 & Gravel Pit 1, Interval #2

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 270 166 105 136 200 314 342 35 185 150 347
Average Queue (ft) 189 42 38 65 114 171 193 12 125 56 224
95th Queue (ft) 298 153 115 145 204 390 415 36 192 161 366
Link Distance (ft) 898 898 898 1289 1289 1289 416 416 416
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 2 0 9

Queuing Penalty (veh) 13 0 9

Intersection: 2: SR-190 & Gravel Pit 1, Interval #3

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 284 201 184 280 174 214 239 36 194 157 312
Average Queue (ft) 198 64 54 86 117 170 186 14 133 73 222
95th Queue (ft) 304 260 227 320 185 231 263 39 217 186 337
Link Distance (ft) 898 898 898 1289 1289 1289 416 416 416
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 4 0 11

Queuing Penalty (veh) 36 0 13

Hales Engineering 801.766.4343

1220 North 500 West, Ste. 202 Lehi, UT 84043 Page 12



Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

Intersection: 2: SR-190 & Gravel Pit 1, Interval #4
Movement ~~SE SE SE SE NW NW NW NW SW Sw sw

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 322 175 192 123 175 225 245 45 194 158 285
Average Queue (ft) 224 57 57 59 106 156 171 16 131 53 181
95th Queue (ft) 348 172 235 141 194 243 262 46 200 159 294
Link Distance (ft) 898 898 898 1289 1289 1289 416 416 416
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 5 10

Queuing Penalty (veh) 45 10

Intersection: 2: SR-190 & Gravel Pit 1, All Intervals
Movement ~~  SE SE SE SE NW NW NW NW SW SW SwW

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 349 289 377 325 223 352 373 48 226 192 383
Average Queue (ft) 198 54 53 68 110 161 177 13 129 59 201
95th Queue (ft) 316 194 215 207 195 290 312 39 202 167 330
Link Distance (ft) 898 898 898 1289 1289 1289 416 416 416
Upstream Blk Time (%) 0 0 0
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 3 0 9

Queuing Penalty (veh) 28 0 10

Hales Engineering 801.766.4343

1220 North 500 West, Ste. 202 Lehi, UT 84043 Page 13



Cottonwood Heights- Grave Pit TIS

Future (2040) Plus Project

Evening Peak Hour
04/13/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #1

Directions Served L
Maximum Queue (ft) 95
Average Queue (ft) 19
95th Queue (ft) 86
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #1

L
135
76
140

150
1
1

TR
99
52

108
508

0
0

L
142
98
164

0

0
125
4
12

L
152
115
173

1

0
125
9
24

T
155
82
192
164
4
22

41
188

R
67
56
76

o

L
77
36
79

100
0
8

T
414
310
443
898

34
15

T
448
347
475
898

T
462
360
488
898

20
40

Directions Served T
Maximum Queue (ft) 496
Average Queue (ft) 328
95th Queue (ft) 519
Link Distance (ft) 1146
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%) 21
Queuing Penalty (veh) 40

T
433
274
468

1146

T
382
219
400

1146

R
49
8
57

o

Hales Engineering
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Cottonwood Heights- Grave Pit TIS

Future (2040) Plus Project

Evening Peak Hour
04/13/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #2

Directions Served L L
Maximum Queue (ft) 51 107
Average Queue (ft) 8 62
95th Queue (ft) 50 119
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #2

TR
108
50
109
508

1
1

140
96
159

L
155
117
172

1

0
125
9
28

T
161
88
200
164
4
20

38
174

R
71
57
77

o

L
143
52
159

100
1
9

T
456
350
483
898

34
15

T
488
385
519
898

T
498
397
527
898

25
52

oo O

300

Directions Served L T
Maximum Queue (ft) 349 558
Average Queue (ft) 223 368
95th Queue (ft) 371 585
Link Distance (ft) 1146
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%) 26 23
Queuing Penalty (veh) 216 44

T
501
312
526

1146

T
386
238
419

1146

R
20
4
18

Hales Engineering
1220 North 500 West, Ste. 202 Lehi, UT 84043
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Cottonwood Heights- Grave Pit TIS

Future (2040) Plus Project

Evening Peak Hour
04/13/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #3

Directions Served L L
Maximum Queue (ft) 69 127
Average Queue (ft) 14 75
95th Queue (ft) 65 132
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #3

TR
102
54
115
508

1
1

L
142
110
156

0

0
125
4
13

L
158
123
173

2

0
125
11
32

T
171
94
205
164
6
34

46
236

R
71
58
74

o

L
275
72
244

100
1
7

T
514
387
558
898

37
18

=
553
434
600
898

T
555
441
604
898

30
68

300

Directions Served L T
Maximum Queue (ft) 344 668
Average Queue (ft) 240 448
95th Queue (ft) 386 714
Link Distance (ft) 1146
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%) 34 25
Queuing Penalty (veh) 310 54

T
588
397
639

1146

T
493
318
525

1146

R
65
8
57
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Cottonwood Heights- Grave Pit TIS

Future (2040) Plus Project

Evening Peak Hour
04/13/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #4

Directions Served L L
Maximum Queue (ft) 58 113
Average Queue (ft) 14 65
95th Queue (ft) 75 128
Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 150
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, Interval #4

TR L

98 137

53 98

102 160
508

125

0 3

0 9

L
152
112
176

2

0
125
10
26

T
151
73
178
164
5
22

41
186

R
73
56
81

o

L
273
96
313

100
1
5

T
534
406
588
898

37
16

T
564
451
616
898

T
572
464
623
898

32
65

300

Directions Served L T
Maximum Queue (ft) 349 716
Average Queue (ft) 258 442
95th Queue (ft) 402 719
Link Distance (ft) 1146
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%) 37 22
Queuing Penalty (veh) 307 44

T T
676 501
392 287
681 514

1146 1146
20
8

R
40
6
54
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, All Intervals

Directions Served L L TR L L T R L T T T R
Maximum Queue (ft) 111 149 149 146 163 189 75 344 560 587 589 242
Average Queue (ft) 14 69 52 101 117 84 57 64 363 404 415 11
95th Queue (ft) 70 131 109 161 174 194 77 219 531 568 576 141
Link Distance (ft) 508 164 898 898 898
Upstream Blk Time (%) 0 1 5

Queuing Penalty (veh) 0 0 24

Storage Bay Dist (ft) 150 150 125 125 25 100 300
Storage Blk Time (%) 0 1 1 4 10 42 0 1 36 27

Queuing Penalty (veh) 0 0 1 10 26 196 0 6 16 56

Intersection: 3: SR-190 & Millrock Drive/Wasatch Blvd, All Intervals

Directions Served L T T T R
Maximum Queue (ft) 350 758 714 549 109
Average Queue (ft) 233 397 344 266 6
95th Queue (ft) 381 651 597 476 49
Link Distance (ft) 1146 1146 1146
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 75
Storage Blk Time (%) 29 23 20 0
Queuing Penalty (veh) 251 45 3 0

Intersection: 5: Wasatch Blvd & Gun Club, Interval #1

Directions Served L R L
Maximum Queue (ft) 54 41 20
Average Queue (ft) 33 16 4
95th Queue (ft) 58 45 21
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 13 2

Queuing Penalty (veh) 2 2

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

Intersection: 5: Wasatch Blvd & Gun Club, Interval #2

Directions Served L R L
Maximum Queue (ft) 55 38 15
Average Queue (ft) 34 10 3
95th Queue (ft) 60 38 21
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 12 1

Queuing Penalty (veh) 2 1

Intersection: 5: Wasatch Blvd & Gun Club, Interval #3

Directions Served L R L
Maximum Queue (ft) 60 34 16
Average Queue (ft) 35 10 2
95th Queue (ft) 60 35 15
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 12 1

Queuing Penalty (veh) 2 1

Intersection: 5: Wasatch Blvd & Gun Club, Interval #4

Directions Served L R L
Maximum Queue (ft) 63 34 24
Average Queue (ft) 35 13 6
95th Queue (ft) 59 38 26
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 13 1

Queuing Penalty (veh) 2 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

Intersection: 5: Wasatch Blvd & Gun Club, All Intervals

Directions Served L R L
Maximum Queue (ft) 71 53 34
Average Queue (ft) 34 12 4
95th Queue (ft) 59 39 21
Link Distance (ft) 494

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 25 100
Storage Blk Time (%) 12 1

Queuing Penalty (veh) 2 1

Intersection: 10: SR-190 & Gravel Pit 2, Interval #1

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 317 394 416 421 295 309 318 105 349 313 498
Average Queue (ft) 199 268 292 308 195 219 228 50 239 197 339
95th Queue (ft) 352 436 457 461 298 317 330 102 355 310 521
Link Distance (ft) 1289 1289 1289 1044 1044 1044 548 548 548
Upstream Blk Time (%) 0 2
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 3 4 27 0

Queuing Penalty (veh) 27 11 70 3

Intersection: 10: SR-190 & Gravel Pit 2, Interval #2

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 307 368 394 407 268 282 323 129 321 297 486
Average Queue (ft) 197 240 269 277 193 214 226 55 219 181 340
95th Queue (ft) 331 396 427 443 300 318 351 147 318 304 519
Link Distance (ft) 1289 1289 1289 1044 1044 1044 548 548 548
Upstream Blk Time (%) 0 1
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 2 3 26 0

Queuing Penalty (veh) 14 8 68 0

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

Intersection: 10: SR-190 & Gravel Pit 2, Interval #3

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 364 461 480 490 363 378 406 178 370 430 550
Average Queue (ft) 218 318 354 369 241 264 273 70 260 276 447
95th Queue (ft) 391 483 509 516 356 378 400 157 386 519 650
Link Distance (ft) 1289 1289 1289 1044 1044 1044 548 548 548
Upstream Blk Time (%) 0 2 13
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 4 8 38 0

Queuing Penalty (veh) 41 25 113 0

Intersection: 10: SR-190 & Gravel Pit 2, Interval #4

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 324 434 453 462 447 483 399 100 327 292 482
Average Queue (ft) 207 287 313 327 249 275 266 60 237 187 342
95th Queue (ft) 351 475 501 507 468 497 424 103 328 297 536
Link Distance (ft) 1289 1289 1289 1044 1044 1044 548 548 548
Upstream Blk Time (%) 1
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 4 5 32

Queuing Penalty (veh) 34 14 83

Intersection: 10: SR-190 & Gravel Pit 2, All Intervals

Directions Served L T T T T T T R L L R
Maximum Queue (ft) 430 502 504 520 501 506 448 221 402 477 582
Average Queue (ft) 205 278 307 320 219 243 248 59 239 210 367
95th Queue (ft) 357 454 482 491 370 393 382 131 350 380 571
Link Distance (ft) 1289 1289 1289 1044 1044 1044 548 548 548
Upstream Blk Time (%) 0 1 4
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (ft) 300 150

Storage Blk Time (%) 3 5 31 0

Queuing Penalty (veh) 29 15 83 1

Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

Intersection: 12: SR-190 & Gravel Pit 3, Interval #1

Directions Served L L R L T T T T T T R
Maximum Queue (ft) 222 176 295 276 230 242 239 345 325 310 84
Average Queue (ft) 159 100 180 188 133 169 163 250 229 204 41
95th Queue (ft) 233 203 314 307 246 266 252 366 363 331 87
Link Distance (ft) 586 586 586 1044 1044 1044 1050 1050 1050
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 150
Storage Blk Time (%) 16 1 15

Queuing Penalty (veh) 137 1 27

Intersection: 12: SR-190 & Gravel Pit 3, Interval #2

Directions Served L L R L T T T T T T R
Maximum Queue (ft) 238 210 262 269 241 249 227 367 348 308 87
Average Queue (ft) 175 140 168 176 158 180 169 283 250 219 43
95th Queue (ft) 258 227 289 286 263 262 240 397 372 324 85
Link Distance (ft) 586 586 586 1044 1044 1044 1050 1050 1050
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 150
Storage Blk Time (%) 12 1 17

Queuing Penalty (veh) 107 2 30

Intersection: 12: SR-190 & Gravel Pit 3, Interval #3

Directions Served L L R L T T T T T T R
Maximum Queue (ft) 224 184 348 310 342 363 277 398 387 378 131
Average Queue (ft) 166 121 219 211 173 190 199 310 285 271 58
95th Queue (ft) 232 217 371 332 381 300 291 433 425 393 153
Link Distance (ft) 586 586 586 1044 1044 1044 1050 1050 1050
Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 150
Storage Blk Time (%) 22 2 24 0
Queuing Penalty (veh) 219 6 46 3
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

Intersection: 12: SR-190 & Gravel Pit 3, Interval #4

Directions Served L L R L T T T T T T R
Maximum Queue (ft) 215 184 295 323 261 438 353 405 379 362 76
Average Queue (ft) 161 119 181 217 160 219 201 289 254 237 41
95th Queue (ft) 225 208 314 369 293 474 401 409 374 368 78
Link Distance (ft) 586 586 586 1044 1044 1044 1050 1050 1050
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 200 150
Storage Blk Time (%) 22 2 16

Queuing Penalty (veh) 193 4 29

Intersection: 12: SR-190 & Gravel Pit 3, All Intervals

Directions Served L L R L T T T T T T R
Maximum Queue (ft) 254 230 375 359 384 451 370 428 415 400 143
Average Queue (ft) 165 120 187 198 156 189 183 283 255 233 46
95th Queue (ft) 238 217 326 327 304 345 310 407 388 361 107
Link Distance (ft) 586 586 586 1044 1044 1044 1050 1050 1050
Upstream Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 200 150
Storage Blk Time (%) 18 1 18 0
Queuing Penalty (veh) 164 3 33 1

Intersection: 19: Access 1 & Wasatch Blvd, Interval #1

Directions Served L R L T T R
Maximum Queue (ft) 29 16 104 49 120 152
Average Queue (ft) 4 2 58 16 31 86
95th Queue (ft) 35 21 107 53 150 158
Link Distance (ft) 164 164 449 271
Upstream Blk Time (%) 2

Queuing Penalty (veh) 5

Storage Bay Dist (ft) 100 100
Storage Blk Time (%) 3 0 10
Queuing Penalty (veh) 1 0 1
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

Intersection: 19: Access 1 & Wasatch Blvd, Interval #2

Directions Served L R L T T R
Maximum Queue (ft) 22 9 95 38 86 146
Average Queue (ft) 4 2 57 19 26 91
95th Queue (ft) 27 17 105 46 121 161
Link Distance (ft) 164 164 449 271

Upstream Blk Time (%) 1

Queuing Penalty (veh) 3

Storage Bay Dist (ft) 100 100
Storage Blk Time (%) 2 0 12
Queuing Penalty (veh) 0 0 1

Intersection: 19: Access 1 & Wasatch Blvd, Interval #3

Directions Served L R L T T R T
Maximum Queue (ft) 30 18 113 55 120 153 7
Average Queue (ft) 6 3 70 18 45 110 1
95th Queue (ft) 35 30 121 64 184 191 15
Link Distance (ft) 164 164 449 271 287
Upstream Blk Time (%) 2

Queuing Penalty (veh) 7

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 5 0 20

Queuing Penalty (veh) 1 1 2

Intersection: 19: Access 1 & Wasatch Blvd, Interval #4

Directions Served L R L T T R
Maximum Queue (ft) 34 12 102 41 123 149
Average Queue (ft) 4 2 57 15 32 96
95th Queue (ft) 27 18 101 46 149 174
Link Distance (ft) 164 164 449 271
Upstream Blk Time (%) 0 1

Queuing Penalty (veh) 0 2

Storage Bay Dist (ft) 100 100
Storage Blk Time (%) 2 12
Queuing Penalty (veh) 0 1
Hales Engineering 801.766.4343
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Cottonwood Heights- Grave Pit TIS Evening Peak Hour
Future (2040) Plus Project 04/13/2018

Intersection: 19: Access 1 & Wasatch Blvd, All Intervals

Directions Served L R L T T R T
Maximum Queue (ft) 66 32 146 72 235 191 7
Average Queue (ft) 4 2 60 17 33 95 0
95th Queue (ft) 31 22 109 53 153 173 7
Link Distance (ft) 164 164 449 271 287
Upstream Blk Time (%) 0 1

Queuing Penalty (veh) 0 4

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 3 0 0 13

Queuing Penalty (veh) 1 0 0 2

Zone Summary

Zone wide Queuing Penalty, Interval #1: 833

Zone wide Queuing Penalty, Interval #2: 823

Zone wide Queuing Penalty, Interval #3: 1295

Zone wide Queuing Penalty, Interval #4: 1101

Zone wide Queuing Penalty, All Intervals: 1013

Hales Engineering 801.766.4343
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Site Plan
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HALES ) ENGINEERING

innovative transportation solutions

APPENDIX D

95" Percentile Queue Length Reports
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HALES ) ENGINEERING

innovative transportation solutions

APPENDIX E

Wasatch Boulevard Gravel Pit Master Plan

Cottonwood Heights — Gravel Pit Traffic Impact Study 36
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