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L. Introduction and Summary
Traverse Mountain Traffic Impact Execufive Summary — Internal Roadway Sizing 2011 Update

Purpose of Report and Study Objectives

The following is an update to the April 2008 Traverse Mountain Traffic Study. This traffic study is to
analyze the internal roadway system only and to determine the size of internal roadways and intersections
to achieve a Level of Service (LOS) C or better throughout Traverse Mountain. The main changes to the
previous study are the location and density of residential and commercial land use.

The northern interchange at 4000 North is scheduled in Phase 11, Year 2021-2030, which provides a
distribution of traffic to the north and south on the frontage road.

Executive Summary

Site Location and Study Area

Traverse Mountain is located north of SR 92 from 1-15 to Micron, a distance of almost 1.5 miles of
frontage. The area is developing as a Master Planned Community that will include residential, commercial
and office space. Traverse Mountain is located on more than 2,770 acres.

Development Descriplion

Traverse Mountain 1s a planned community with an ultimate build-out of 5,812 units, 1,200 of which
already exist with 700 more platted. At build-cut, 2,313 units are planned as single family homes and
3,499 are mulii-family/condo/town homes. The commercial includes the Lifestyle and Neighborhood
Commercial Centers. This includes up fo 2.7 million square feet of which 175,000 =f ig already in place
via Cabelas. Approximately 1,000,000 sf of office space is also planned. The commercial and office are
planned along the SR 92 corridor between SR 92 and Traverse Boulevard, which parallels SR 92,
approximately 1,200 feet to the north.

Principal Findings

Based on the projected traffic volumes and recommended geometry, all internal intersections are projected 1o
operate at 2 LOS C or better. The roadway sections require the following lanes to provide sufficient capacity
for a LOS C on the roadway scgments.

Conclusions / Recommendations
Based on the analysis, the following recommendations should be faken into consideration as the site is
developed.

e The internal roads must conform to Lehi City standards and revert to AASHTO and MUTCD
where Lehi design standards are not specified.

e Accesses [ocated within 350 feel of the signalized intersections should be limited to right-in /

right-out operation, unless additional traffic analysis demonstrates that other access options are
avaitable.

For residential locations, a minimum of two accesses should be provided for each pod greater
than 50 units as defined in Lehi design Code 2.021. 1t is recommended that a third access be
provided for pods with greater than 300 uuits.
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Internal roads are sized for the development as a whole with roads and intersections operating at a
LOS C or better.

Many internal intersections will require future traffic signals as warranted. 1t is estimated that up
to 5 intersections in the residential development will require traffic signals. In addition, mid-block
signal will likely be necessary for ingress and egress to the commercial and office developments
from the connector roads between SR 92 and Traverse Mountain Blvd, similar to the Cabelas
Blvd. signal on Triumph. Depending on where the density is assigned, dual northbound and
westbound left turn lanes maybe necessary at the mid-block intersections on Triumph (at Cabelas
Blvd) and Morning Glory. This will need to be considered once the commercial to the east
develops near full build and Triumph / Cabelas become a four way intersection. ROW
preservation for this expansion should oceur on the east side of the intersection.

All internal interscetion in the residential zones could provide a similar LOS C or better rating by
providing roundabouts instead of traffic signals or stop signs. This is only true for the residential
areas. All Commercial intersection will need traffic signals as roundabouts are insufficient.

Assomptions

1.

2.

4.

SR 92 is being constructed with Commuter Lanes to allow the Traverse Mountain Connections to
operate al acceptable Levels of Service. The Commuter Lanes will provide additional capacity on
SR 92 at the Traverse Mountain signalized Intersections.

The connection between Chapel Ridge road and Fox Canyon Road, northeast of Traverse
Mountain Elementary School, has been eliminated. This redirects the Central Canyon traffic to
Fox Canyon Road via Traverse Mountain Blvd.

It must be noted that this analysis and subsequent recommendations arc based on projected traffic
demand as of the August 201 land use plan. As the development accurs, the traffic
recommendations should be re-evaluated based on the actual traffic demand experienced on the
roadways.

Throughout the analysis, the I'TE rate is applied to the future residential development.

Road Designation Changes
Another change from the April 2008 study is that many of the roadway names have changed.

Frontage Road =2 Digital Drive
Cabelas > Adobe Way
Grand Terrance = Cabelas Blvd
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Specifically, in response to City comments, a sensitivity analysis was completed and if all traffic was
assumed fo leave the site, with no internal traffic, then once West and Central Canyons reach 90%
development, the LOS at Chapel / Traverse drops to a LOS D and the connection to Digital Drive, or a
restriping of this area is needed to again maintain a LOS C. Similarly, assuming no internal traffic capture,
the main commercial intersections drop to a LOS D on the Saturday peak. This includes; Cabelas/Adobe,
Cabelas/Triumph, Morning Glory/Commercial Intersection. The Chapel / Traverse intersection is the
critical intersection for the residential community.

Figure 1 shows the conceptual site plan of the development. Figure 2 shows the intersection and roadway
names and labels used throughout the analysis.

D)E CEIVE

JUN 1 4 2012
LEHI CITY



Not To Scale

P

P

s

b

L

)
B
-
==
]
C
Ll

JuN 142012

Figure 1 Conceptudd Site |Rlgn GITY

A~TRANS TRANSPORTATION ENGINEERING
R0, BOX 521651, SLC, UT 84152
Phone: H01-049-0348 Fax; BO\-5B2 6252

\




AN

A—TRANS TRANSPORTATION ENGINEERING
P.0. BOX 521881, SLC, UT 84152
Phone: BO1-349—0348 Fax: BO1-582-62682

_.lcﬁcﬁ/m North Lehi Interchange

N

Extended .:./. verse

Figure 2

@\O@

(@R
L
W
< = 13
== i
W ~
H_N..
C 3 K

@

, ‘ ~Morning Glor
/|\|g Triumph @ @

<
® Intersection | ﬁ\w\

Yt

Ll

Road and Intersection Labels

N\,



A-Trans Engineering Traverse Mountain Traffic Study-June 2012

II. Land Use

The trip generation for these land use densities is projected to be 4,286 peak PM trips for the residential
developments and 4,254 peak PM trips for the commercial development. The land use planned for
Traverse Mountain development is shown in Table 1. The residential will develop slower than the
Commercial and Office Space which will grow as the economy allows. Therefore, the roadway plans
should develop as the areas develop internally but the Main Entrances from SR 92 and the Digitai Drive
are being reconstructed now with the installation of the SR 92 Commuter Lanes and widening project.

Table 1: Planned Land Use

Residential Units Total | 1,200 3,506 5,812

L Year 2011 2020 2030

Single Family 1,200 1,757 2,313

Multi-Family 0 [,750 3,499
Commercial 200,000 | 1,350,000 2,700,000
Office 0 500,000 1,000,000

Multi-Family/ town
homes/ condos Single family (Units)* Commercial (SF) Office (SF)
| (Units)*
3,499 2,313 2.7 Million 1 Million

* Inciudcs 5,812 Total Units
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II1. Existing Traffic Data

Traffic counts were collected at intersections A (Cabelas and Triumph) and D (Cabelas and
Adobe) for the AM and PM peak periods. This allowed a trip generation rate for the site to be
determined for the 1,200 units currently built.

A. Intersection Counts

Intersection counts were done August 30, 2011 Counts were made from 7 AM to 9 AM and 4
PM to 6 PM for the weekday peak.

B. Roadway Geometry

The developer has requested that the roadways be minnmized in order to provide a more
residential appealing and pedestrian friendly environment. By providing multiple access
points, the traffic flows at any particular point can be accommodated and allow the majority
of locations in Traverse Mountain Development in the residential areas to utilize 3-lane
roadway facilities as requested. Based on the projected traffic, 3-lane major collectors
provide sufficient capacity for the majority of the proposed land uses internal to the site.
Through the commercial areas, five-lane roadways are recommended and multiple turn lanes
are recommended at key intersections.

The Fox Canyon Road ROW preservation should include sufficient width for a future 5-lanc
cross-section from Traverse Mountain Blvd to the Central/West Canyon turn-off where the
roadway can be reduced to a 3-lane cross section northeast of that location.

The cntrance roadways at all SR 92 intersections should be 5 lanes (2 in each direction and a
center median) due to the high traffic volumes between SR 92 and thesc land uses and also to

accommodate multiple left turn ingress and egress lanes. Recommended road geometry is
shown in Figure 3.
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IV. Trip Generation

The Institute of Transportation Engineers (ITE) Trip Generation (8" Edition) handbook was used
to estimate trips for the land uses throughout the Traverse Mountain Development. In addition,
to the trip generation, factors such as internal trips are considered. Because this is such a large
development, once developed sufficiently, a portion of the traffic generated by the development
never exits the site onto SR 92. Internal schools, churches, parks, retail, commercial and even
inter-residential trips are estimated to occur within the development. This must be considered if
accurate estimates are made about projected traffic demand.

A. TInternal Capture Rates

There are two forms of internal capture estimated for the site. Within the residential areas are
trip for internal schools, churches, parks, retail, and inter-residential trips which are never
projected to access any of the main roads in the development. This would also include walking
trips between residences, commercial and office. The other are commercial and office trips
which stay within the commercial zones and travel to multiple locations within the comimercial
area. There arc key assumptions in the trip generation analysis;

1. 20% of the residential traffic never leaves the Traverse Mountain residential area. That is
for local neighborhood trips.

2. The commercial area is so large that there is an inherent internal capture rate of traffic
traveling from one commercial 1o another in trip chaining activities. The ITE
recommends an internal ratc of between 15% and 45% for this level of commercial and
officc development. A-Trans Engincering has conservatively estimated 20% internal trip
capture for the commercial areas.

3. As asensilivity analysis, if these reductions did not occur, and 100% traffic was projected
to be gencrated, the AM and PM peak periods still maintain a LOS C with the exccption
of Chapel and Traverse Mountain. With only the current 3-lane cross-section for
Traverse Mountain, the Saturday peak functions at a LOS D. At 90% of the Central and
West Canyon development, the intersections still operate at a LOS C. The remaining
10% will need either a restriped Traverse Mountain, or a secondary connection lo Digital
Drive via a northern connection of Traverse Mountain. The Chapel / Traverse intersection
is the critical intersection for the residential community.

4. Without any internal traffic capture assumptions, in the commecreial areas, the [LOS for
the Saturday peak would be reduced to a LOS D.

Trip generation estimates for the AM, PM, and SAT peak hours are comprised of trip generation
rates, parcel size, and internal capture. The existing and future location of the development
dictates where traffic will travel to access SR 92. This includes the existing Cabelas, the

proposed Outlets and the remaining retail and office space g
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V. Origin/Destination and Trip Distribution

The trip origin/destination (O-D) for the site was estimated from evaluating the existing traffic
along SR 92. The assignment of traffic by direction is based on the information provided by the

traffic counts and access from the development leading fo the following O-D assumptions in
Table 2.

Table 2: Origin-Destination Estimates

. From/To South
Location From/To West (SR 92) From/To East (SR 92) (Morning Glory Rd)
L SR 92 70% 10% 20%

» This is based on the regional nature of the commercial and office as attractors for the arca
and these are the projected 2030, build-out conditions.

The additional build-out connections to SR 92 will connect in those areas as they develop and
serve that area but 1t is not anticipated that these connections will influence the existing traffic
patterns as most traffic is oriented toward I-15. The factor of commercial and office oriented to
the south (1200 West) and to the east (Highland, etc.) has been considered in the analysis. The
only influence that will cause a significant change in O-D is the connection of Traverse Mountain
to the Digital Drive when a northern interchange is constructed. This would result in an increase
in traffic towards the north on Traverse Mountain Blvd. which will reduce the need for traffic
demands on the other intersections except the intersections on Traverse Mountain Blvd from
Chapel and north. Assignment of the traffic to intersections is based on the likely exit point to the
development for external traffic and likely internal paths within the developient for the internal
traffic. Combining the trip generation, origin-destination and assignment (both internal and
external) provides traffic cstimates throughout the development along roadways and at
intersections. Figures 4 through 6 show the 2030 total traffic projections for the AM, PM, and
SAT peak periods, respectively. These figures identify the projected traffic with the proposed
infrastructure.
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V1. Traffic Analysis

The traffic analysis is based on the traffic projections shown in Figures 4 through 6. The analysis
of each intersection is based on the Highway Capacity Manual methodology. Geometry shown in
Figure 3 is assumed.

A. Signalized Intersection Analysis
The 2010 Highway Capacity Manual (HCM) defines the Level of Service (LOS) for signalized
intersections as a range of average experienced stopped delay. LOS is a qualitative rating of
traveler satisfaction from A to F whereby LOS A is good and LOS F poor. Table 3 shows the
L.OS range by delay for signalized and unsignalized intersections.

Table 3: Intcrsection LOS-Delay Relationship

Unsignalized Signalized
Level of Service Total Delay per Vehicle (sec) Total Delay per Vehicle (scc)

A <10.0 <10.0
B >10.0 and £ 15.0 > 10.0 and < 20.0
C >15.0and <25.0 >20.0 and <35.0
D >25.0and <35.0 >35.0 and < 55.0
E >35.0 and < 50.0 >55.0 and < 80.0

| F >50.0 > 80.0

As defined in the HCM 2010

Table 4 shows the analysis results by approach for the AM peak period. The analysis indicates
all of the iniersections operate at a LOS C or better. Table S shows the analysis resulls by
approach for the PM peak period. The analysis indicates all of the intersections operate at a LOS
C or better. Table 6 shows the analysis results by approach for the SAT peak period. The
analysis agaim indicates all of'the intersections operate at a LOS C or bettcr. While the AM and
I'M peak determine the internal residential critical geometry, the Saturday peak period
determines the critical geometry for the commercial areas.

Appendix 3 shows the analysis using Synchro.
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Note that the intersection designations have changed from the previous study as
intersections were eliminated and therefore the labeling was reconsolidated.

Table 4: AM Peak Period

”(‘g;f;if%g? CONTROL | EB | WB | NB |, SB | INT
A Signalized 54/A | 13.9/B | 46/A | T.6/A 6.3/A
C Signalized 124/B | 142/B | 5.6/A | 9.9/A 9.3/A
D Signalized 6.4/A - 6.9/A | 1.T/A 3.7/A
E Signalized 6.1/A | 12.3/B | 5.9/A 7.7/A
G Signalized 6.4/A | 178/B | 53/A | 11.6/B| 11.5/B
H Unsignalized | 7.6/A | 0.1/A - 16.1/C | 9.7/A
J Signalized 6.0/A | 73/A | 12.8/B | 14.7/B 8.4/A
K Signalized - T3/7A | 4.9/A | 94/A 7.1/A
B L Unignalized | 14.3/B | 0.0/A - 10.1/B | 74/A
M Unsignalized A
Al Inlernal intersections within the vesidential zone can also be accommodated with roundabouts and maintaina LOS C
or better.
Table 5: PM Peak Period
E‘]]);‘;;f‘io';;‘] CONTROL | EB | WB | NB | SB | INT
A Signalized 4.0/A | 43.6/D | 27.9/C | 13.8/13 | 24.4/C
| C Signalized 17.2/B | 35.2/D | 16.4/B | 26.9/C | 21.5/C |
D Signalized 17.0/B - 43.4/D | 1.6/A 18.0/B
E Signalized 6.2/ | 124/B | 6.3/A - 79/A |
G Signalized 6.3/A | 10.6/B | 5.0/A | 7.0/A 6.4/A |
H Unsignalized | 8.5/A | 0.0/A - 12.6/B | 3.8/A |
- J Signalized 83/A | 9.8/A | 145/B | 16.1/B | 12.5/B
| K Signalized - 9.5/A | 47T/A | 58/A 0.1/A
L Unignalized 8.6/A | 0.0/A - 12.9/B | 5.0/A
M Unsignalized A

All Internal intersections within the residential zone can also be accommodated with roundabouts and maintaina LOS C

or better.
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Table 6: SAT Peak Period

l?g:liifiggy CONTROL | EB | WB | NB | SB | INT
A Signalized | 35.5/D | 67.8/E | 22.8/C | 282/C | 34.2/C
C Signalized | 24.2/C | 53.3/D | 25.8/C | #13/D | 333/C
D Signalized | 20.8/C | - | 55.9/E | 12.7/B | 26.9/C
E Signalized SA4/A | 10.4/B | 9.0/A - 7.9/A
G Signalized | 5.8/A | 11.1/B | 5.3/A | 84/A | 7.2/A
H Unsignalized | 82/A | 0.0/A | - | 18.0/C| 6.7/A |
J Signalized | 8.3/A | 9.4/A | 14.1/B | 16.9/B | 11.8/B
K Signalized T 79/A | 46/A | 69A | 6.1/A
L Unignalized | 82/A | 0.0/A | - | 11.7/B | 5.6/A
M Unsignalized A

All Internal intersections within the residential zone can also be accommodated with roundabouts and maintain a LOS C
or better.

B. Scnsitivity

It should be noted that this does assume the internal capture of trips. If 100% of the trips are
assumed to leave Traverse Mountain boundaries, then the commercial intersections at Intersections
A, C, and D are projected to function at a [LOS D on the Saturday Peak.

An assumed 8% intcrnal capture allows all intersections to maintain a LOS C or belter with the
current geometry.

All roads are planned to be built at full width with the exception of the existing section of Fox
Canyon which is currently built approximately 2,000 ft from Traverse Mountain Boulevard, but not
al the ultimate recommended width. The current Fox Canyon roadway can support 900 equivalent
singlc family home units and maintain a ZOS C.

Figure 7 identifies the projected Average Annual Daily Traffic (AADT) by road segment at full
build-out. Note that the estimated daily ADT was estimated by using the rates provided by the

trip gencration handbook. Figure 8 shows the recommendcd intersection control for the principal
connections throughout Traverse Mountain,
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C. Access Analysis

Several accesses and local roads will be located throughout the development along the main
roads. These will operate as two-way stop controlled imtersections to provide access to the
individual residential pods. The spacing recommendations are based on road type. Table 7
shows the recommended minimum spacing between private accesses and public roads based on
typical access management guidelines. While these should be used as general guidelines, the
mountainous conditions of the Traverse Mountain Development may require exceptions. A
minimum 350 feet should be maintained from signalized intersections.

Table 7: Recommended Minimum Spacing Requirements

Road Type Minor Access Major Public Road
Arterial 2507 1,320°
Major Collector 150° 1,320°
Minor Collector 1507 660’

D. Queune Analysis

Based on the projected traffic, queue storage length requirements can be determined. The
analysis 1s for the signalized interscetions to determine the necessary storage space to
accommodate the projected demand. The queue lengths are provided by the Synchro analysis.
Once the storage length is determined, this can typically be compared to the available storage
length within the provided turn pockets or between intersections. A minimum 50-foot storage at
unsignalized intersections and 100 feet at signalized intersection is applied. Table 8 shows the
minimum recommended gueue storage lengths that should be provided based on the calculation
and projected traffic demand.
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Table 8: Queue Storage Length Requirements

Left Lane

Intersection EBL WBL NBL SBL
A 100’ 500° *350° 100°
C 1507 3000 *300° 150°
D 450° - *450° -
E - 100° 200° -
G 100’ 200° 200° 100°
H 100° - 200°
J 1000 100° *325° 100’
K 1007 - - ¥*100°
L 2000 - - 100°
M - 100° 100° -

A minimum of 100 feet is required even if volume does not calculate to need that much storage
Values represent required length based on projected demand for the 95" percentile,

* indicates dual left turn lanes of this length

At intersection A and C dual north and westbound lefts may be needed. ROW should be preserved
but constructing dual turn lanes is not recommended at this time. Tnterseetion I is a restriping for
dual north-eastbound left turn once signalized
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Key Geometric Needs

Based on this latest modeling, the following geometric needs are recommended to acconplish
the operational level of service described in the analysis:

o When dual left-turn lanes are required froin northeast-bound Chapel Ridge Road to
northwest-bound Traverse Mountain Blvd, Chapel Ridge Road will need to be a fowr-
lane cross section. There currently appears to be approximately 44 feet of pavement in
this area, so this improvement may be possible by re-striping as four 11-foot lanes.
However, if additional pavement is required (for a wider acceptance lane or a larger
radius), some right-of~way may be required from the linear park

¢ Southbound from the West and Central to Fox Canyon, a free southbound right turn lane
is needed with its own acceptance lane. Therefore, Fox Canyon should be a 3-lane
facility above (northeast) the West/Central road and a 3-lane facility below until such a
time when it will need to be restriped to four lanes. The second downhill iane will be the
free SE right turn lane from West/Central Canyon.

» While any of the internal residential intersections can be controlled by a roundabout, the
most benefit in placing a roundabout instead of a traffic signal are at the following
locations.

o Morning Glory / East Canyon
o Fox Canyon/ West Canyon

» Saturday traffic determines the necessary geometry for the mid-block Commercial
intersections on Triumph and Morning Glory. ROW should be preserved for the possible
need for dual northbound left turn lanes at Triumph and Cabelas and at the mid-block
commercial intersection on Morning Glory.

¢ Increase the length of the NBL at Cabelas and Adobe Way. There is a projected 250 fect
of queue space needed and only 150 feet is currently available. This will require
modifying the landscaped center raised median on Cabelas.
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VIL Conglnsions

The following summarizes the findings of the traffic analysis for Traverse Mountain in relation
to the internal intersections and roadways based on the latest land uses froin the August 2011
concept plan. At full development, Traverse Mountain will include 5,812 dwelling units and 3.7
million square feet of commercial/office space. There is an estimated 1,200 unifs curently
occupied/under construction. The commercial and office are planned along the SR 92 corridor
between SR 92 and Traverse Boulevard, which parallels SR 92, approximately 1,200 feet to the
north. The purpose of the study was to size the internal roadways and intersections based on this
latest land use layout.

In the imitial development of Traverse Mountain, both the City and developer have requested that the
roadways be minimized in order to provide a more residential appealing and pedestrian friendly
environment. By providing multiple access points, the traffic flows at any particular point can be
accommodated and allow most of the Traverse Mountain Development in the residential areas fo
primarily utilize 3-lane roadway facilities as requested. Recommended geometry is shown in the
study and while the road width should be constructed for the ultimate need, the traffic control will be
phased in as signalized intersections are warranted. However, it is prudent to put the underground
facilities in when the road is constructed. The projected AADT and road size for each segment
throughout the development are also shown m the study. Based on the analysis, the following
recommendations should be taken into consideration as the site is developed.

internal Tniersections

e Internal roads are sized for the development as a whole with roads and intersections
operating at a LOS C or better,

The internal roads must conform to Lehi City standards and revert to AASHTO and MUTCD

where Lehi design standards are not specified.

Accesses located within 350 {eet of the signalized intersections should be limited to right-in /

right-out operations, unless additional traffic analysis demonstrates that.other access options are

available,

For residential locations, a minimum of two accesses should be provided for each pod greater

than 50 units. A third access is recommended for units counts above 300.

s Many internal intersections will require future traffic signals as warranted. Tt is estimated
that up to 5 intersections in the residential development will require traffic signals. These
locations can utilize roundabouts in licu of the traffic signals, however, three of them
have already been constructed and no right-of-way was preserved. Therefore, the
remanuing two intersections where roundabouts could be used include:

o Morning Glory / East Canyon
e Jox Canyon/ West Canyon

JUN 14 2012
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¢ In addition, mid-block signal will likely be necessary for ingress and egress to the
commercial and office developments from the connector roads between SR 92 and
Traverse Mountain Blvd, similar to the Cabelas Blvd signal on Triumph. Depending on
where the density 1s assigned, dual northbound and westbound left turn lanes may become
necessary.

These roadways are planned in the overall Lehi Master Plan but will be constructed at the
appropriate time through City funds and/or impact fees. To provide a more conservative
analysis, it was assumed these roads may not be in place by the development build-out and
therefore the analysis was provided on the controllable mnfrastructure. If these additional
connections do occur, they will further distribute traffic to these new locations:

1. Flight Park Road
2. Traverse Mountain Blvd to Digital Drive
3. Northern intcrchange on I-15

A sensitivity analysis indicates that with a minimum 8% internal capture, all intersection function
at a LOS C or better.

Flight Park Road would carry a minimal traffic load, supporting less than 300 units indicating
less than 2,000 vehicles a day. Traverse Mounfain Blvd. connection is prudent once the northern
interchange is constructed as that would represent a shill in internal traffic to the north. Until
then, it provides little infrastructure support and traffic relieve.
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Table 9: Roadway Sizing

Projected | ADT for Projected
Roadway Roadway Section #lanes | AADT LOS C LOSC LOS
Cap vic
Arterial Triwmph SR 92 to Traverse 3 21,000 26500 79% C
Arterial | . Road B SR 92 to Traverse 5 10,000 26500 38% B
Arterial Moming Glory SR 92 to Traverse 5 17,000 26500 64% B
Collector Road D SR 92 fo Traverse 3 2,500 10000 25% A
Collector Traverse Road D to Triumph 3 5,500 10000 55% B
Arterial Traverse Triumph to Chapel 3 9,500 10000 95% C
Ahove West/Central
Colleclor Fox Canyon Canyon Road 3 5,000 10000 50% B
Below West/Central
Collector Fox Canyon Canyon Road 3/4 11,000 10K/19K 58% B
Homestead/
Collector Greyhawk Above Traverse Mountain 2 2,500 5000 27% A
Collector Chapel Ridge East of Traverse Mountain 3 3.000 10000 30% B
Between Triumph and
Arterial Cabelas Adobe 5 10,000 26500 38% B
Arterial Adobe Southwest of Cabelas 5 23,000 26500 87% C

Based on assumed average ITE trip rates and internal traffic capture

The future residential traffic is likely to use Adobe and Morming Glory based on the proposed
infrastructure layout. The commeicial traffic will be distribuied between the 4 entrances of
Adobe, Triumph, Morning Glory and Road B (a SR 92 intersection located between Triumph and
Morning Glory). All intersections and roadways arc projected to operale at a LOS C or better at
full-build conditions. It should be noted that the roadways are anticipated to be built to their full
width during construction. The only current roadway that is not built to the recommended width

is Fox Canyon. That current roadway can support 900 eguivalent single family homes and still
maintain a LOS C.

As modcled in this traffic study, all intersections and roadways within the Traverse Mountain at
build-out operate at a LOS C or better until Central and West Canyons develop to the 90% level,

thent Chapel / Traverse Mountain will function at a LOS C after the capacity improvements or
additional access is provided.

A sensitivity analysis was completed and if all traffic was assumed to leave the site, with no
internal traffic, then once West and Central Canyons reach 1,350 units (90% of proposed
developmient), the LOS at Chapel /Traverse drops to a LOS D and an alternative connection, or a
restriping ot this area is needed to again maintain a LOS C. Similarly, assuming no internal
traffic capture, the main commercial intersections at A, C and D drop to a LOS D on the Saturday
peak. ‘This includes the Cabelas/Adobe, Cabelas/Triumph, Morning Glory/Commercial

Intersections. With the internal capture rate of 8%, all intersectiost F t@ @E@ WE%
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The Chapel / Traverse intersection is the critical intersection for the residential community. It is
recommended that this intersection be monitored to identify when the intersection will need
signalization and restriping.

External Intersections

This study was specific to the internal intersections of Traverse Mountain. In response to City
requests, some comparison analysis was provided for some of the external intersections. Adobe
is developing on the western boundary of Traverse Mountain and will share capacity at Digital
Drive and Adobe Way. The evaluation of the 2030 conditions of this intersection with Traverse
Moumtain in place at full build-out, indicates that the intersection will operate at a LOS B, with
11.3 seconds of average delay per vehicle in the PM peak period. This is due primarily. to the
free right turn lane onto Adobe Way from Digital Drive. Inthe AM peak, it’s projected to be a
LOS A. By adding the Adobe Traffic from the Horrocks September 2010 Traffic Study, Figure
7, only 80 AM and 106 PM peak vehicles are added to the Adobe Drive. The primary traffic is
sent further north on Digital Drive. In the critical PM peak, the intersection still maintains a LOS
B with an average vehicle delay of 13.4 seconds per vehicle.

Figure 10 of the SR 92 Environmental Assessment indicates the projected turning movements at
each of the SR 92 intersections along the Traverse Mountain frontage. According to the EA
projections, Triumph will experience 2,155 vph, our projections indicate this will be 2,095 vph.
At Morning Glory, the SR 92 EA projects 1,320 which our projectious indicatc 2,816 vph. The
other locations are under 1,000 vph as we’ve also projected. Morning Glory is the largest
difference and our projections are the more conservative ones based on more detailed
information than was likely available to the Environmental Assessment team. .
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APPENDICES

Appendix A Traffic Counts and Projections
Appendix B Intersection Analyzes

Appendix C Sensitivity Analysis

Appendix D Chapel to Fox Canyon Connector
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Appendix A Traffic Counts and Projections
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Acres puU SF Town Apart Retail Office Hotel  Sit Down

Existing Homes 1900 1434 122 344
Cabelas L7 ?
Total 31.7 1900 1434 122 344 0 0 0 0
Frontage HC 11.2 112000
Garden Office 21.8 218000
Retail Plaza 5 50000
Outlet Canter 35,5 1 370322
Hotel 25 | D 300
Restaurant 14.8 1 ’ 23700.
Commercial 1146 1146000
Flex Commercial 27.3 273000
Perry Homes 153.9 968 425 543
Total 386.6 968 425 543 0 1951322 | 218000 300 23700
East Canyon C1 MDR 14.4 64 64
D1 HDR1 2.5 68 68
D2 MDR 32 15 19
D3 MDR 136 65 65
D5 MDR 12.5 73 73
B HDR3 9 135 135
A3 HDR 3.2 58 58
Al HDR 10 180 180
A2 HDR 10.1 202 202
E LDR 78.6 50 50
Total 163.1 914 179 92 643 0 0 0 0
Central Canyon Flex A-H B4 500 250 250
L 4 80 80
K1 12.5 225 225
11 1.9 79 79
11 12.5 141 141 —j
Total 121.3 1025 250 250 525 0 0 0 Y -
West Canyon Ql 11 176 176
R1 57 103 g3
51 8.7 44 44
52 7.6 61 6l
P1 10.3 41 11
P3 32 16 16
01 1.9 10 10
02 3.2 16 16
N1 6.5 78 78
N2 7 56 56
Total 65.1 601 Y 70 A74 ¢] 0 0 0
Medium Density MDR 79 14 14
MDR 18.9 34 34
MDR 9.8 51 51
MDR 33 6 6
MDR 3 3
Total 35.9 108 57 51 0 0 0 0 0
High Density HDR 6.7 64 64
HDR 23.8 130 | 180
HDR 14.5 176 176
HDR 6.5 66 66
HDR 8.8 24 24 \ —
Total 60.3 510 0 ) 510 T W =d ‘\E’L@ -
Total 4126 543 463 2152 | 1951322 /218000 300 23700
N 14 /617
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A-Trans Engineering Traverse Mountain Traffic Study-June 2012

Appendix B Intersection Analyzes
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Timings
7: Triumph Blvd & Tk B 9/23/2011

Minimum Splt (s)

OIS '
Total!Spllt(%) . 40.0% 20.0% . 40.0% 40.0% 20.0% 44.0% 44.0%

Yellowiaie!s

Au-Red Time (s)

oSt AT 4

Total Lost Tlme (s )

e
Lead-Lag Opllmize'?

7 “Intersection LOS:
[CU Level of Ser\nce A

Splits and Phases:  7: Triumph Blvd &

51712007 2030 AM

d L\""i [ L)



Timings
30: Morning Glory Rd & intc 92312044

N R Y Y

AC{ EffCt Gl’een (S)ﬂj 3 -; it Al
Y e
vic Ratio

Cphl{&’“eia““?i%;e{& e

Cycle Length: 6

R G
Nalural Cycle: 60

CoRGTYRE Act

Mammum vic Rétlc; 0.39

T dnferséolig LGS A
ICU Level of Service A

Splits and Phases:  30: Morning Glory Rd &

4\1'} 82

5/17/2007 2030 AM
JUN 1 4 2012

LEHI CITY




Timings
15: Chapel Ridge & Cabella's Drive Tht D y23/2011

Voltnie:(vph
Tun Type

:Bg[]féts; 8% - e
Permltted Phases 7 2

Leéﬂ 'Lag Opfimize? Yes T Yes
goallibioek :
Act Effct Green (s) 63 273 104 104 B85

AdliAfedGyasiish

Natural Cyc[e 50

o

“inferseclion LGSIA
- Icy Level OT Ser\nce A

Splits and Phases:  15: Chapel Ridge & Cabella's Drive

5117/2007 2030 AM

JUN 14 2[]12
LEHI CITY

P\
1\




Timings
9: Traverse Mountain Blvd & Th E 9/23/2011

'ermitted Phases 4 8 2
Detecioii2
witch Phase
Ml (8]

Total Spliit {%)
vé

All-Red Time

Act Effct Green (El
Tt e ST

AiAETIERAGN Y
vicRafio =
CoffilDelaya

SR

Ay

Apiontibelay
pproach LOS

cle Length: ‘ -
Achidifed B LR

ral Cycle: 40

)

Splits and Phases:  9: Traverse Mountain Blvd &

ECEIVE
JUN'1 4 2012

LR i B T T
baolemd ¥ Sl § F

91712007 2030 AM Synchro 7 - Report
Page 1




Timings
54: Traverse Mountain Blvd & TG 9/23/2011

DRSS
1o SR R D, ! )
Total Spht(%) _444%(* A% A44% A4d% M44% 444% 556% SE6% 556% 5o6% 556% 556%
YellowTiiehs i ;j@%ﬁ“%?ﬁ" 300 S

Au Red Time (s)
e Adh sféf(%m,. =

Le‘ad-LagrOptlm|ze'> N i )
E}ct Effct Green__gs) 12. 6 1 12, 6 12 5

= l%ﬁ%%%@zﬁ%@%ﬁ@

008 006

Maklfnum vic Rano. 0

Inlersection ‘Signal Delay G
intersection Capacity Ulilization 56.9% ICU Level of Service B
Analysis Period (min) 15 S L

Splits and Phases:  54: Traverse Mountain Blvd &

5/17/2007 2030 AM J UN 1 4 Zﬂh?jncnrctj nort
ge 1
4

ivﬂ
i
X



HCM Unsignalized Intersection Capacity Analysis
2: Int - A 9/23/2011

Rjgh't turn ﬂare (veh) ) _ 6

Me ian.

:
sy
St L & 7 . - =

Upsfﬁé’w s 6"
p)( platoen unblocked

iR

eC1 stagey 1 conf vol

Voliume to-Capacity -
Queue Length 95th (ft)
Control Delay {s)
Lane LOS -
Approach Delay (sy .7
Approach LOS

Average Delay 7
Intersection Capacity Utitization®
Analysis Period (min)

[M)ECEIVE[R)

5712007 2030 AM < JUN'14 ZU1ZSyn roT Report
Page 1

LEH CITY

—



Timings Tl >
19: Traverse Mountain & Morning Glory Rd A 6/12/2012

x L ¥

Lane Group = <o i3 SNETE S 8WEE SWTe e e e
Lane Configurations S % S
Volume (vph) 32 22 95
Turn Type Perm
Protected Phases g
Permitted Phases 4 8
Detector Phase 4 8 8
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 40 4.0 4.0 4,0 4.0 4.0
Minimum Split {s) 200 200 200 200 200 200 200 200 200
Total Split {s) 2060 200 200 200 200 200 400 200 200
Total Split (%) 33.3% 333% 333% 333% 333% 333% 667% 33.3% 333%
Yellow Time (g) 35 3.5 35 35 3.5 35 3.5 35 35
All-Red Time {s) 0.5 0.5 0.5 0.5 0.5 05 0.5 0.5 0.5
Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 40 4.0 4.0 4.0 40
LeadiLag Lead Lag Lag
Lead-Lag Optimize?

Recall Mode Min Min Min Min Min  None None MNone None
Act Effct Green (s) 16.2 162 162 162 83 147 8.0 8.0
Actuated g/C Ratio 045 045 045 045 023 o041 022 022
vic Ratio 010 068 004 010 027 007 006 D.29
Control Delay 11.3 55 114 6.1 14.7 46 149 147
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.3 55 114 61 147 46 149 147
LOS B A B A B A B B
Approach Delay 6.0 7.3 2.8 14.7
Approach LOS A A B B
Intersetion.Summary, i, S,-ini- * 55 H e R :

Cycle Length: 60

Actuated Cycle Length: 35.8

Naltural Cycle: 60

Control Type: Acluated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signat Delay: 8.4 Intersection LOS: A
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period {min) 15

Splits and Phases: 19 Traverse Mountain & Moming Glory Rd
K a2
205

\mﬁ

20 ey

51712007 2030 PRt ;4w D ECEINVET
"‘\ JUN 142012

= C LEHICITY




Timings
34: Fox Canyon & Traverse Mountain

Jdle

6/12/2012

£ = N NN
Lane Group . = WBL# I WBRL: SR CNWELONWR. T e b
Lane Configurations bk ¥ % 4 i
Volume {vph} 570 20 20 64 132
Turn Type Perm  Perm Perm
Protected Phases 8 6 2
Permitted Phases 8 6 2
Detector Phase 8 8 ] 6 2 2
Swifch Phase
Minimugm Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 200 200 200 200 200 200
Total Split (s) 200 200 200 200 200 200
Tolal Split (%) 500% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s} 35 3.5 35 35 35 35
All-Red Time {s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s} 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 40 40 40 4.0
LeadfLag
Lead-Lag Optimize?
Recall Mode None  None Min Min Min Min
Act Effct Green (s) 104 104 8.0 8.0 8.0 8.0
Actuated g/C Ratio 039 033 030 030 030 030
vic Ratio 045 003 006 031 013 025
Conlrol Delay 7.3 3.1 7.9 8.5 8.1 34
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 31 7.9 9.5 8.1 34
LOS A A A A A A
Approach Delay 7. g4 49
Approach LOS A

InterSegtion-Summary | .o

A

Cycle Length: 40

Actuated Cycle Length; 26.6

Natural Cycle: 40

Control Type: Actualed-Uncoordinated
Maximura vic Ratio: 0.45

Intersection Signal Delay: 7.1
Intersection Capacity UHilization 31.4%
Analysis Period (min) 15

Splits and Phases:  34: Fox Canyon & Traverse Mountain

Intersectlon LOS: A
ICU Level of Service A

K‘m2

20%:

\1 25 _

0

517/2007 2030-PMF A’VY}

EC

JUN 14 2012
LEHI CITY

~



HCM Unsignalized Intersection Capacity Analysis
21: Central Canyon & Tk L 9/23/2011

Y S

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Homy:fiol
Pedestrlans“

MECEIVEIMN

N\ JUN14ZUF2’”"“W .

LER CITY

5117/2007 2030 AM




Timings
7: Triumph Blvd & : Int H 0/23/2011

N R Y,

Au Red Time (5)

COSUTIRETAOs

Total Lost Time (s)

GeRaTET o 5 sk 2 _
I:_q?d Lzag Optlmlze? &,,YES Yes Yes Yes Yes Yes Ygs
Recall Madet o '
{\ct Eifct Green (s)
Actilaied gi

vfc Ralio

Queue Delay

tersect .'S|gnal Uelay 244
Intersection Capacity Utiization 65.6%
Analysis Period (min) 15: - :

Splits and Phases:  7: Triumph Blvd &

MN\ECEINVE r‘\\\
51712007 2030 PM l__\ JUN 1 4 Zﬂﬁynch' 7.}& gp;)r1t
|1 S

S EHICITY

E‘[a



Timings
30: Morning Glory Rd & In-C 9/23/2011

ﬁ(if Red_ﬁmé" (s)
ostTimERgsi!

Total Lost Time (s)

Lﬁ‘a‘{t éﬁ%“ : obor

Act Effct Green {s) T

AlialEt oAl i IE
vlcRatlo 018 013 081 08 005 010 079 055 050 022 06 016

Splits and Phases:  30: Morning Glory Rd &

. a0 1% ¥ o3 .
NG e A
] A
#"’\ ah %?" ab "} a7 qﬁ?‘?— aB
T G e

NECEIVER

5/1712007 2030 PM m JUN 14 M7 S u,iﬂ Report
Page 1

LEHI CITY —




Timings
15: Chapel Ridge & Cabella's Drive D 0/23/2011

% 4 o= XY

Lane Confi gurahons
SR e

Permltted Phases' - Freé ' é'

o

-'Switcﬁ' Phaéé

Minimdnmitiase
Mlnlmum Split

(s)
Shlt{si
Total Split (%)

iﬁé*‘éf(s

Tot ILosl T|me (5) '
P

Acf Effct Green ()

e T e

Aparoact]

Intersechon LOSB
icu Leve] of Ser\nce D

Splits and Phases:  15: Chapel Ridge & Cabella’s Drive

DECEIVEN

l
5/17/2007 2030 PM ' JUN 1 4 208ynchia? - Report
AN e
LEHICITY



Timings
9: Traverse Mountain Blvd & I E 9123/2011

Perm

ICU Level of Service A

Sphits and Phases:  9: Traverse Mountain Blvd &

N\ = s B2l
5/17/2007 2030 PM ) T sykdiro 1 Report
S JUN L 2012 ° o

o\ T

LEHI CITY



Timings
54: Traverse Mountain Blvd & Tnt G 9/23/2011

Lane Conf gurahons

~ Perm cusom cusiom

fievl
50.0% 50.0% 50.0% 50.0% 50.0%

T 0.5

i ,@M “%ﬁ@ «;g%iﬁ A0

4.0

Max1mum vic Raho 0 43
interséciion Signai Delay: 63
Intersection Capacity Utlllzahon 44 8%
Analysis Period {inin) 15 - =

lmersecuon LOSLA
ICU Level of Serwce A

Splits and Phases:  54: Traverse Mountain Blvd &

o m J UN 14 Zﬂégnchn)lg%oq
| e

EHECITY



HCM Unsignalized Intersection Capacity Analysis

2: Int nr i 9/23/2011

Lane Conﬁguratlons

'F"éék Hour Factor 092 092 052 092 092 082

vCu unblocked vol 504 316 159

Volume Left
Volunie Right: 4. 5 L
eSH o 1060 1700 1700 1700 757

NECEIVER

5/17/2007 2030 PM JUN 14 2012 syhbhro 71 Report
Page 1




Timings a
19: Traverse Mountain & Morning Glory Rd ’[d“} ) 61212012

R R . T T A R 4

Lane Group =~ "7 0+ - 8EL . SET .« mSER . NWLE - NWIE - NEL: . NETE,  SWL FISWTE by 7 e
Lane Configurations ) ¥* % B %N B % e
Volume (vph) 20 50 428 20 20 822 112 22 61
Tumn Type Perm Perm  Perm Prot Pem
Protecled Phases 8 2 7 8
Permitted Phases ] 6 2 4 8

Detector Phase 6 6 6 2 2 7 4 8 8
Switch Phase

Minimum Initial {s) 4.0 4.0 4.0 4,0 4,0 4,0 4,0 40 4.0
Minimum Split {s) 200 200 200 200 200 80 200 200 200
Total Split (s) 200 200 200 200 200 200 400 200 200
Total Split (%) 333% 33.3% 333% 33.3% 33.3% 333% 66.7% 33.3% 33.3%
Yellow Time (s) 5 3.5 3.5 3.5 35 5 35 3.5 35
All-Red Time (s) 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4,0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?

Recall Mode Min Min Min Min Min  None None None None
Act Effct Green (s) 8.6 8.6 8.6 86 168  23.0 7.3 7.3
Acluated g/C Ralio 0.21 0.21 0.21 0.21 042 057 018 0.8
vic Ratio 0.21 066 008 019 0B84 013 007 025
Control Delay 15.8 7.1 148 83 1641 44 178 157
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.8 7.1 14.8 83 161 4.4 17.8 15,7
LOS B A B A B A B B
Approach Delay 8. 2.8 14,5 16.1
Approach LOS A A B B
[iferaeotion:Simmary. . 5 i g 0o G ‘

Cycle Length: 60

Actuated Cycle Length: 40.1

Matural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay; 12.5 Intersection LOS: B
Intersection Capacity Utilization 47.2% ICU Level of Service A
Analysis Period (min} 15

Splits and Phases;  19; Traverse Mountain & Morming Glory Rd

| P “

511712007 2030 PM ynchig 7 - Report

Page 1
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T |
"T“ngs i :L“’\,\L 61212012

34: Fox Canyon & Traverse Mountain
< = N X <

Lane Group./ ...~ -~ ... WBL - WBR . =SEL . .SET"
Lane Configurations Y ?" H
Volume (vph) 348 20 20 80 160 662
Turn Type Perm  Perm Perm
Protected Phases 8 6 2
Permilted Phases 8 6 2
Delector Phase g 8 . 6 6 2 2
Swilch Phase
Mintmum Initial (s} 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split {s) 200 200 200 200 200 200
Total Split (s) 20,0 200 250 250 250 250
Total Split (%) 44.4% 44.4% 556% 556% 55.6% 55.6%
Yellow Time (s) 3.5 35 35 35 3.5 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s} 4.0 4.0 40 4.0 40 4.0
lLeadllag
| .ead-Lag Optimize?
Recall Mode None None  Min  Min  Min  Min
Act Effct Green (s) 87 87 122 122 122 122
Actuated g/C Ratio 030 030 042 042 042 042
vic Ratio 03 004 004 011 022 067
Control Delay 9.7 53 55 5.8 6.5 42
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.7 53 55 5.8 6.5 42
LOS A A A A A A
9.5 5.8 4.7

A A A

ATNES LR T

Cycle Length 45
Actuated Cycle Length; 29.2

Naturat Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 6.1 Intersection LOS: A
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  34: Fox Canyon & Traverse Mountain

E o k]
_ 1z TN
s ,-' :a T -
51172007 2030 PM l _) ynchini/ - Report
(—“\\\ JUN 142012 Page 1

[.ml ii i_,;a ] 'J



HCM Unsignalized lntersectionrcapacity Analysis _
21: Central Canyon & Iny - 9/23/2011

i B

Wailgng Speed (ft/s)
PercentBlddkage
Right turn flare (veh) 8 o o
Mty S Ls ezl None o iNoné:
Med’lgﬁrzl torage veh)

UpsHiEants

pX, platoonunblocvkevd

et LRI

vC1, stage 1 conf vol

e AR

vCu unblocked vol

15,

RETI
096

'911r
0g

Léné‘Los o
Approach Delay (s)

Approach LOS

Average Delay - . L 50 o

Intersection Capacity Utilization <™ © +40,6% . ICU Level of Service ' =

Analysis Period (min) o 15 -

51772007 2030 PM ‘\ JUN 14 72012 Sy# 107 - Repori
Page 1




Timings
7: Triumph Blvd & . Thify 9/123/2011

Pefmittéa Ph‘asres 4 4 8 8 2 ‘ 6

DeteRioRRARE: LB

Switch Phase

¥ ":ru;m; T oy
m&tﬁllﬂab( Pl 40

Minimum Split (s)

TOBGSPISI A

A||-Reéﬁime( 5)
Total Lost Time {s) 4.0 40 4.0 4.0 4.0 4.0 40 4,0 40 4.0 4.0 4.0

“""é’ﬁ“

Act Effct Green (s'

ﬁdﬁasﬂ?a“@ﬂ'éfh

w'c Ratlo

Queue_Deiay

ycle Length: 90
ActoarsaeyeiEEngt

Natural Cycle 90

Splits and Phases:  7: Triumph Blvd &

ECEIVEM)

§/17/2007 2030 SAT ]_\{\\ NI4T %ﬂmcﬂr‘ 7 - Report
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Timings
30: Morning Glory Rd & nrc 9/23/2011

Turn Type pm+pt Perrr"i\ Prot " Perm pm+pl Perm  pm+pt Perfh

{13
8.9% 222% 222% 233% 367% 367% 31.1%

l:eegﬁLag: Optlmlze’?
ReciViadEAR e

Act Effct G(eep (s}

114

155

*}?0532 “';

vlcRatlo 0.38 055“' 0.17

Contolmslava:

Queue Dela
{EHEe
LOS

r g

Abpid

) R ~ntersection- LOSIG - o, L T
Intersectlon Capacity Utilization 77. 4% ‘ o ICU Level of Sewtce D

Splits and Phases:  30: Morning Glory Rd &

51712007 2030 SAT ._\\\ JUN 1 4 2012 lSynﬁ}) 7- PR:;;)?
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Timings
15: Chapel Ridge & Cabella's Drive TTny D 9/23/2011

N 4 o= XY

Lane Configurations 4 ff " M ohy
LTS R i T : 5

M|n|mdm ép[lt (s)

TolaSHlE 4
56.3% 43.8%

ICU Lékifel of Sewlcé E

Splits and Phases:  15: Chapel Ridge & Cabella’s Drive
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Timings
9: Traverse Mountain Blvd & Tnt E 9/23/2011

Turn‘Type ' Perm Perm Perm

Lead-Lég Opin:mze'?
Regl Mol

(U Level of Serviée A

Splits and Phases:  9: Traverse Mountain Blvd &

RN
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Timings
54: Traverse Mountain Blvd & Tt G 012312011

Lane Configurations % 4 i' b 4 r 5 A4 rr % 4 r
Volirie (5 £ d 304 7a08 T 530
Turn Type Perm Perm  Perm Perm Perm Perm custom custom

Splits and Phases: 54 Traverse Mountain Blvd &

DECENVEN)
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HCM Unsignalized Intersection Capacity Analysis
2: Int Int At 9/23/2011

A N S

Peak Hour Factor 082 092 092 092 082 092

;ﬁg;nqr« *‘Jﬁﬁl
e

r.m

o

Volume Lefl
Volume Right . <470
¢SH 1150 1700 1700 1700 744
Voltne fo Capacity . =7 -, 03¢
Queue Length 95th (ﬂ
Control Defay. (s} -

Lane LOS
Apﬁfbﬂéiéh'Delayl(SJ
Approach LOS

e

Average Delay T 7 N 5.2 . L ‘ , , S
intersection Capacity Utiization . = * =< 202% - ICUlevelofSevice - . .. o A
Analysis Period (min) 15
ol | RN Tt
MECEIVEM™
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Timings —
19: Traverse Mountain & Morning Glory Rd g 5

6122012

Lang:Group’ ;s SEL . oSBT " SERw NWi 7 NWT iNEL:
Lane Configurations ¥\ il %

Volume (vph) 20 50 522 20

Turn Type Perm Perm  Perm

Protected Phases 6

Permitted Phases 6 6 2 4 8

Deteclor Phase 6 6 6 2 2 7 4 8 8
Switch Phase

Minimgm Initial (s) 40 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split {s) 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 2.0 210 210 210 210 190 380 200 200
Total Split (%) 35.0% 35.0% 350% 350% 35.0% 31.7% 660% 333% 33.3%
Yeliow Time (s} 3.5 35 35 35 35 3.5 3.5 3.5 3.5
All-Red Time (s) 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust {s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s} 4.0 40 4.0 4.0 4.0 40 4.0 4.0 4.0
Lead/Lag Lead Lag  Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min Min Min Min Min None None None None
Act Effct Green (s) 9.3 9.3 93 93 128 ¥ 8.0 8.0
Actuated gfC Ratio 023 023 023 023 032 054 020 020
vic Ratio 0.19 0.71 0.07 0.18 0.59 0.11 0.12 0.29
Control Delay 15.4 7.3 144 80 158 45 180 168
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.4 713 144 80 158 45 180 166
LOS B A B A B A B B
Approach Delay 8.3 94 14.4 6.9
Approach LOS A A B B

Intérsection. Summary 5> - oo

Cycle Length: 60

Actuated Cycle Length: 39.9

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum vic Ratio: 0.71

Intersection Signal Delay: 11.8 Intersection LOS; B
Intersection Capacity Uilization 52.0% [CL) Level of Service A
Analysis Period (min) 15

Splits and Phases:  19: Traverse Mountain & Moming Glory Rd

511712007 2030:PM S M




Timings —
34. Fox Canyon & Traverse Mountain e \C" 6/12/2012

iU VI N

Lane Gioup .55 =27 % WBLE MWBR--* - SEL ..~ -SET ,
Lane Configurations L1 r L 4 4 d
Volume (vph) 434 20 20 88 95 487
Turn Type Perm  Perm Pem
Protected Phases 8 6 2
Permilted Phases 8 6 2
Detector Phase 8 8 [} 6 2 2
Switch Phase

Minimum Initial {s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 200 200 200 200 200 200
Total Split (s) 200 200 200 200 200 200
Total Split (%) 50.0% 500% 500% 50.0% 50.0% 50.0%
Yellow Time {s) 35 3.5 35 35 3.5 35
All-Red Time (s) 05 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 40
LeadiLag

Lead-Lag Oplimize?

Recall Mode None  None Min Min Min Min
Act Effct Green (s) 9.2 9.2 9.2 9.2 9.2 9.2
Actuated g/C Ratio 034 034 034 034 034 034
vic Ratio 039 004 005 015 016 059
Control Delay 8.0 41 6.5 7.0 7.1 4,1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.0 41 6.5 7.0 71 41
LOS A A A A A A
Approach Delay 7.8 6.9 4.6

Approach LOS A A A

Intersection Summary. = . -
Cycle Length: 40

Actuated Cycle Length: 26.7

Natural Cycle: 40

Control Type: Actuated-Uncoordinated
Maximum vic Ratio: 0.59

Intersection Signal Delay; 6.1 Intersection LOS: A
Intersection Capacily Utilization 40.2% 1CU Level of Service A
Analysis Pericd (min) 15

Splits and Phases:  34: Fox Canyon & Traverse Mountain
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HCM Unsignalized Intersection Capacity Analysis
21: Central Canyon & Int L 9123/2011

Y X X

Analysns Penod (mm)"

=
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Appendix B-2 Intersection Analyzes at 1.15 (8% Internal Capture)
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Timings
7: Triumph Bivd &

2/20/2012

O T 2N

I S B

Lane Group - - _EBL  EBT .EBR- -WBL . . WBT & WBR.. .NBL % sNBT:uNBR: ;.:8BL :+.SBT. ¥ - SBR
Lane Configurations 5 b & + G L T ¥ G LT o i
Volume (vph) 72 30 647 482 30 63 767 253 522 58 247 85
Turn Type pm+pk pri+ov Prot Perm Prot pm-+ov Prot Perm
Protected Phases 7 4 5 3 8 5 2 3 1 6
Permitted Phases 4 4 8 2 6
Detector Phase 7 4 5 3 8 8 5 2 3 1 6 B
Swifch Phase
Minimur Initial (s) 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minirmurn Split (s) 80 200 8.0 80 200 200 80 200 8.0 80 200 200
Total Split {s) 90 200 290 200 M0 30 290 410 200 9.0 210 210
Tolal Split (%) 100% 22.2% 32.2% 222% 344% 344% 322% 456% 222% 100% 23.3% 23.3%
Yellow Time (s) 5 35 35 35 35 3.5 35 35 3.5 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 05 05 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time {s) 4.0 40 40 4.0 4.0 4.0 4.0 40 4.0 40 4.0 4.0
Lead/Lag Lead Lag Lead Lead Lag Lag Llead Lag lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Mone None MNone None None Mone None  Max None None Max  Max
Act Effct Green (s) 14.5 95 386 160 224 224 251 390 590 50 170 170
Actuated g/C Ratio 017 011 046 019 027 027 030 047 070 006 020 020
v/c Ratio 034 082 057 091 008 014 096 020 0.51 034 042 026
Control Delay 236 198 165 549 240 74 507 150 21 439 318 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 236 198 165 549 240 71 807 150 2.1 439 318 8.4
LGS C B B D C A D B A D C A
Approach Delay 18.7 48.8 28.4 285
Approach LOS B D C C
Intersection Summary T AR L
Cycle Length: 90
Actuated Cycle Length: 83.7
Natural Cycle: 90
Conlrol Type: Actuated-Uncoordinated
Maximum vfc Ratio: 0.96
Interseclion Signal Delay: 29.7 Intersection LGS: C
Intersection Capacity Ulilization 79.3% ICU Level of Service D
Analysis Period {min) 15
Splits and Phases: 7 Triumph Bivd &
\’ al T a7 fﬁ @3 J:"‘ o4
9z | Hels e oo T et 4 ] s oo | fa0s L
%\ [2j3] ﬁ ok "} a/ F ol
298 il Lo | Hebe e ] 95 | s ¢
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Timings

Approach LOS A

Iniersection;Summary™ -, i

46: Traverse Mountain Blvd & 212012012
Aoy ¢ A b A2 MY
Lane'Group: -~ ~ .-~ :EBL_ .'EBT - EBR.:._WBL , WBT: WBR .- NBL.  NBT.. NBR: .:SBL . SBT:: SBR
Lane Configuraions X $ Id b % i L Id LI it
Volume {vph}) 106 30 368 370 30 106 86 84 29 66 14 66
Turn Type Perm Perm  Perm Perm  Perm Perm  Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 2 2 2 6 6 6
- Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
iinimum Split (s) 200 200 200 200 200 200 20 200 200 200 200 200
Total Split (s) 250 250 250 250 250 250 200 200 200 200 200 200
Total Spiit (%) 55.6% 556% 556% 556% 556% 556% 444% 444% 44.4% 44.4% 444% 444%
Yellow Time {s) 35 35 35 35 35 35 35 35 35 35 35 3.5
All-Red Time {s) 0.5 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 05 0.5 05
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None MNone None None None Min Min Min Min Min Min
Act Effct Green {s) 15.8 158 158 158 158 158 83 8.3 8.3 83 8.3 8.3
Acluated g/C Ratio 049 049 049 049 049 049 026 026 0.26 026 026 026
vic Ratio 020 004 046 070 004 016 0.3 012 009 Q25 002 017
Control Delay 5.7 4.7 24 135 4.7 19 139 108 55 13.1 10.5 4.7
Queue Delay 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 4.7 24 135 47 18 139 108 55 13.1 10.5 4.7
LOS A A A 2] A A B B A B B A
Approach Delay 3.2 10.6 114 9.0
B B

A

Cycle Length: 45

Acluated Cycle Length: 32.5

Natural Cycle: 50

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.70

Inlersection Signal Delay: 7.8
Intersection Capacity Ulilization 63.1%
Analysis Period (min) 15

Splits and Phases:  46: Traverse Mountain Bivd &

Intersection LOS; A
ICU Level of Service B

1w
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Timings

30: Morning Glory Rd & 212012012
ey v A b MY
Lane-Group,: . ., - . BBLLZ:EBT:.. EBR.. WBL : WBT. 'WBR ~ NBL. . NBT" _NBR. - .8BL..SBT...SBR
Lane Configurations b T oo 4 o L | il L il
Volume (vph) 53 30 482 596 30 42 522 560 654 38 534 41
Tumn Type pm+pt pm+oy Prot Perm Prot pm+ov  pm+pl Perm
Protected Phases 7 4 5 3 8 5 2 3 1 6
Permilted Phases 4 4 8 2 6 6
Detector Phase 7 4 5 3 8 8 5 2 3 1 6 ]
Switch Phase
Minimum Inilial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4,0 4.0 4,0 4.0 4.0 4.0
Minimum Split (s) 80 200 8.0 80 200 200 80 200 8.0 80 200 200
Total Split (s) 80 200 220 250 370 3O 220 370 250 80 230 230
Total Split (%) 8.9% 222% 244% 278% 411% 411% 244% 41.1% 278% 89% 256% 256%
Yellow Time (s) 35 3.5 35 35 35 35 35 35 3.5 35 35 35
All-Red Time (s) 0.5 05 0.5 05 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time {s) 4.0 40 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lead Lag Lag Lead Lag lead Lead Lag Lag
Lead-Lag Oplimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None MNone None None None None None Min  None  None Min Min
Act Effct Green (s) 13.2 91 32 211 2279 279 181 37 608 223 183 183
Actuated gfC Ratio 016 011 038 026 034 034 022 043 074 027 022 022
vic Ratio 028 078 055 08 006 009 089 047 061 019 083 013
Conlrol Delay 204 193 235 M3 197 6.2 489 195 27 162 418 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 204 193 235 413 197 62 489 195 27 162 418 9.6
LOS C B C D B A D B A B D A
Approach Delay 213 381 220 38.1
Approach LOS C D C D
Intersection Summary: ~ - : - e e i g bt o
Cycle Length; 90
Actuated Cycle Length: 82.6
Nalural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Inlersection Sighal Delay: 27.6 Intersection LOS: C
Intersection Capacity Utilization 80.2% |CU Level of Service D

Analysis Period (min) 15

Sphits and Phases:  30: Morning Glory Rd &

T e
857 35 =0
%ﬁ fula]
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Timings

15: Chapel Ridge & Cabella's Drive

22072012

N R

Lane Group ~ SET.SER. . NWL - NWT.. CNEL. 0 . ooosoed, ceiiers o 0000 e o
Lane Configurations L id b 5 NS
Volume (vph) 30 613 560 30 677
Turn Type Free pmtpt

Protected Phases ] 5 2 4
Permitted Phases Free 2

Detector Phase 6 5 2 4
Switch Phase

Minimum Initial (s) 40 4.0 4.0 40
Minimum Split (s) 200 80 200 200
Total Split {s) 21.0 00 30 570 530
Total Split (%) 191% 00% 327% 518% 48.2%
Yellow Time (s) 35 35 3.4 3.5
All-Red Time (s) 0.5 0.5 0.5 04
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
LeadfLag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode Min None Min  None
Act Effct Green (s) 75 10058 435 435 490
Actuated g/C Ratio 007 100 043 043 049
vic Ratio 027 048 105 005 094
Conlrol Delay 48.7 1.1 768 166 323
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 4387 1.1 768 166 323
LOS D A E B c
Appraach Dejay 3.3 73.7 323
Approach LOS A E

IntetsectiGn:Gummary:

Cycle Length: 110

Actuated Cycle Length: 100.5

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.05

Intersection Signai Delay; 34.6
Intersection Capacity Utilization 93.9%
Analysis Petiod (min) 15

Splits and Phases:

15: Chapel Ridge & Cabella's Drive

Intersection LOS: C
ICU Levetl of Service F

Y o
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Timings

9. Traverse Mountain Blvd & 2/20/2012
- N ¢ TN
Lane Group - EBT . EBR-:WBl: WBT. 3 .NBE? -NBRi= %o .. . - - =070
Lane Configurations 4 d R 4 % f
Volume [vph) 130 390 90 210 378 120
Turn Type Perm  Perm Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Deiector Phase 4 4 8 8 2 2
Switch Phase :
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Spiit (s) 200 200 200 200 200 200
Total Split (s) 200 200 200 200 200 200
Total Split (%) 50.0% 50.0% 500% 50.0% 50.0% 50.0%
Yellow Time (s) 35 35 3.5 35 35 35
All-Red Time (s) 0.5 0.5 05 0.5 0.5 0.5
Lost Time Adjust {s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 40 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min
Act Effct Green (s) 100 100 100 100 127 127
Actuated g/C Ratio 032 032 032 032 041 0.41
v/c Ratio 027 058 029 044 065 Q.20
Control Delay 96 44 106 113 135 27
Queue Delay 0.0 0.0 00 0.0 0.0 0.0
Total Delay 96 44 106 113 135 2.7
LOS A A B B B A
Approach Delay 5.7 111 10.9

Approach LOS A B B
Interséétion-Summary ' L

Cycle Length: 40

Acluated Cycle Length: 31.1

Natural Cycle: 40

Conitrol Type: Actuated-Uncoordinated

Maximum v/c Ralio: 0.65

. Intersection Signal Delay: 8.9 intersection LOS: A
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period {min) 15

Splits and Phases:  9: Traverse Mountain Blvd &

4\132
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Timings

35: Traverse Mountain Blvd & 2/20/2012
— Ny ¢« T N
LaneGrotp . . ... . ~ EBT . EBR  WBL.  WBT.: NBL . NBR . E - irie wime i il e oo i
Lane Configurations 4 il L 4 b1 il
Volume (vph) 227 102 44 244 173 B5
Turn Type Perm  Perm Perm
Protecled Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2
Switch Phase '
Minimum Initial (s) 4.0 4.0 4.0 4.0 4,0 4.0
Minimum Spfit (s} 200 200 200 200 200 200
Total Split {s) 200 200 200 200 200 200
Total Split (%) 500% 50.0% 50.0% 50.0% 500% 50.0%
Yellow Time (s) 35 35 35 35 35 35
All-Red Time (s) 05 05 05 05 05 05
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 40 4.0
LeadfLag
Lead-Lag Optimize?
Recall Mode None None None MNone Min Min
Act Effct Green (s) 98 9.8 9.8 98 125 1258
Actuated g/C Ratio 0.37 0.37 0.37 0.37 047 0.47
vic Ratio 042 019 014 045 026 0.10
Control Delay 8.8 26 7.0 9.1 84 a0
Queue Delay 0.0 0.0 0.0 0.0 0.0 00
Total Delay 8.8 2.6 7.0 9.1 84 3.0
LOS A A A A A A
Approach Delay 6.8 8.8 6.9
Approach LOS A A A
IntersegtionSummary . - .. . ol e

Cycle Length: 40

Actuated Cycle Length; 25.7

Nalural Cycle: 40

Confrol Type: Aclualed-Uncoordinated
Maximum vfc Ralio; 0.45

Intersection Signal Delay: 7.5 Intersection LOS: A
Intersection Capacity Ulitization 38.1% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  35: Traverse Mountain Blvd &
*\ @z _ —* a4
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Timings

54: Traverse Mountain Blvd & 2/20/2012
R TR R N G
leneGroup- . EBL. EBT . EBR:.: WBL- " WBT: - WBR&TENBL: “NBTT NBR: .. 8Bl S8BT . SBR
Lang Configurations % 4 d k] 4 4 ff L1 1* il
Volume (vph) 30 30 53 192 30 376 226 30 368 30
Turn Type Perm Perm  Perm Perm custom custom
Protected Phases 4 8 2
Permitted Phases 4 4 8 8 2 2 8 ] )
Detector Phase 4 4 4 8 8 8 2 2 2 6 6 8
Switch Phase ’
Minimum [nitial (s} 4.0 40 4.0 4.0 4.0 40 4.0 4.0 4.0 4.0 40 40
Minimum Split {s) 200 200 200 200 200 200 200 200 200 200 200 200
Total Spiit (s) 200 200 200 200 200 200 200 20 200 200 200 200
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 500% 500% 50.0% 500% 50.0% 500% 50.0%
Yellow Time (s) 35 35 35 35 3.5 38 35 35 35 35 35 15
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 05 0.5 05 0.5
Lost Time Adjust {s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
Total Lost Time {s) 40 4.0 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
lead-Lag Opfimize?
Recall Mode None None None None None None Min Min Min Min Min Min
Act Effct Green (s) 106 106 106 108 108 108 w3 173 173 173 173 173
Actuated g/C Ratio 033 033 033 033 033 033 053 053 053 053 053 053
vic Ratio 009 006 012 053 0068 007 015 026 029 008 047 004
Control Delay 8.1 7.8 34 138 7.8 38 84 7.4 24 7.6 9.8 35
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
Total Delay 8.1 7.8 34 138 7.8 338 8.4 7.1 24 7.6 9.8 35
LOS A A A B A A A A A A A A
Approach Delay 5.6 11.9 56 9.2
Approach LOS A B A A
Intersection Summary.
Cycle Length: 40
Actuated Cycle Length: 32.6
Natural Cycle: 40
Control Type: Acluated-Uncoordinated
Maximum vfc Ratio: .53
Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Ulilization 54.5% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  54; Traverse Mountain Blvd &
T B2
ok
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HCM Unsignalized Intersection Capacity Analysis

2 Int 22012012
Ao AN Y
Movement. .. _ EBL_ . FBT WBT .WBR ~SBL- :'SBR . .. .-
Lane Configurations % 4 4 Id b d
Volume {veh/h) 30 1M1 11 265 257 30
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 38 139 139 331 321 38
Pedeslrians
Lane Width {ft)
Walking Speed (fi/s)
Percent Blockage
Right turn flare (veh) 6
Median type None  None
Median storage veh)
Upsiream signal (ft) 907
pX, platoon unblocked
vC, conflicting volume 470 352 139
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unbiocked vol 470 352 139
tC, single (s) 4.1 6.4 8.2
tC, 2 sfage (s)
tF (s) 2.2 35 33
pO queue free % 97 48 96
ch capagity (veh/h) 1092 623 909
DIrgotion ;. Lane # CEB1 i BEB2T WBAe WB2 0SBAL o oo emE L
Volume Total 38 139 139 KK 359
Volume Left 38 0 0 0 321
Volume Right 0 0 0 331 38
cSH 1092 1700 1700 1700 696
Volume lo Capacity 003 008 008 019 052
Qileue Length 95th (1) 3 0 0 0 75
Control Delay (s) 8.4 0.0 0.0 0.0  16.0
l.ane LOS A C
Approach Delay (s) 18 0.0 16.0
Approach LLOS C
Intersection-Summary : B
Average Delay 6.0
Intersection Capacity Utilization 36.4% ICU Level of Service A
Analysis Period {min) 15
D O
NECEIVEIT)
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Timings

19: Traverse Mountain & Morning Glory Rd 2/20/2012
YN e Ny o X
Lape:Group - . -0 iSEL. - SET - NWL: NWTL  NWRZ. NEL.. 'NET . SWL. -SWT .
Lane Configurations % B % $ il % 1s b1 T
Volume (vph) 20 50 20 20 50 582 85 30 83
Tuin Type Perm Perm Perm D.P+P Perm
Protected Phases 6 2 7 8
Permilted Phases 6 2 2 8 4 8
Detector Phase 6 6 2 2 2 7 4 8 8
Switch Phase )
Minimum nitial (s) 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split {s) 20.0 200 20 200 200 80 200 200 200
Total Split s} 230 230 230 230 230 270 470 200 200
Total Split (%) 329% 329% 32.9% 329% 329% 386% 671% 286% 28.6%
Yellow Time (s) 35 35 35 35 35 35 35 15 35
All-Red Time (s) 0.5 0.5 05 0.5 05 05 0.5 0.5 05
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s} 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
LeadilLag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min Min Min Min Min  None MNone Nene None
Act Effct Green (s} 11.9 119 11.9 11.9 1.9 279 30.8 9.0 9.0
Acluated g/C Ratip 023 023 023 023 023 054 o0BO 017 047
vfc Ratio 008 082 017 006 015 084 012 017 038
Control Delay 181 123 212 177 56 201 47 240 236
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.1 123 212 177 66 2041 47 240 236
LOS B B C B A C A C C
Approach Delay i2.5 i2.3 17.9 237
Approach LOS B B C

InferséctionsSummarys

e o
.

Cycle Length: 70

Actuated Cycle Lenglh: 51.5

Matural Cycle: 70

Contral Type: Actuated-Uncoordinaled
Maximum v/c Ratio: 0,84

Intersection Signal Delay: 16.0
Intersection Capacity Utilization 90.5%
Analysis Peried {min) 15

Splits and Phases:

Intersection L.OS: B
ICU Level of Service E

19: Traverse Mountain & Morning Glory Rd
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Timings
34. Fox Canyon & Traverse Mountain

2i2012012

£ = % N XK

-

Lane.Grotp - "4 +in S WBLL WBR ; TSEL, £ SET . NWT & NWR
Lane Configurations b r % 4 % i
Volume (vph) 434 20 20 88 95 487
Turn Type Perm  Perm Perm
Protected Phases 8 6 2
Permitted Phases 8 6 2
Detector Phase 8 8 6 6 2 2
Switch Phase

Minimum Initial {s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s} 200 200 200 200 200 200
Total Split (s) 200 200 200 200 200 200
Total Split (%) 50.0% 50.0% 50.0% 500% 50.0% 50.0%
Yellow Time (s) 3.5 35 3.5 35 3.5 35
All-Red Time (s) 0.5 05 0.5 0.5 0.5 0.5
Lost Time Ad|ust {s) 0.0 0.0 0.0 0.0 0.0 00
Tolal Lost Time (s) 4.0 4.0 4.0 4.0 4.0 40
Lead/Lag

Lead-Lag Optimize?

Recall Mode None  None Min Min Min Min
Act Effct Green (s) 132 132 9.2 92 9.2 9.2
Aclualed g/C Ratio 043 043 030 030 030 030
vic Ratio 069 004 007 020 021 068
Control Delay 15.0 37 8.3 9.2 94 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 00
Total Delay . 15.0 3.7 8.3 9.2 9.4 5.4
LOS B A A A A A
Approach Delay 14.5 9.1 6.1

Approach LOS B A A

Infersection-Summary -~ .

Cycle Length: 40

Actuated Cycle Length: 30.8

Natural Cycle: 45

Contiol Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69

Intersection Signal Delay: 9.7 Intersection LOS: A
Intersection Capacity Ulilization 44.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases.  34: Fox Canyon & Traverse Mountain
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HCM Unsignalized Intersection Capacity Analysis

21: Central Canyon & 2/20/2012
R S R S

Mevement-~. =~ .. = " - -SFL - SER. - 'NEL. NET". SWT. -SWRiii. .ol - oo wfog. -

Lane Configurations b1 d +4 4 il

Volume (veh/h) 20 214 239 180 160 20

Sign Control Stop Free  Free

Grade 0% 5% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate {vph) 28 268 2499 225 200 25

Pedeslrians

Lane Width (ft)

Walking Speed ([tfs)

Percent Blockage

Right turn flare {veh) 8

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicling volume 910 200 225

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 910 200 225

tC, single {s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 35 33 2.2

p0 queue free % 88 67 78

oM capacity (veh/h) 213 808 13

DiréetionzEang #: NEZULNES: SW1 SW2

Volume Tofal 299 112 112 200 25

Volume Left 299 0 0 0

Volume Right 0 0 0 25

¢SH 1341 {1700 1700 1700 1700

Volume to Capacity 033 022 007 007 012 001

Queue Length 95th {it) 38 21 0 0 0

Control Delay (s) 12.7 8.5 0.0 0.0 0.0 0.0

Lane LOS B A

Approach Delay (s) 12.7 4.8 0.0

Approach LOS B

Intersection Summary - R T

Average Delay 6.0

Infersection Capacity Ulifization 38.2% ICU Level of Service

Analysis Period (min)
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HCM Unsignalized Intersection Capacity Analysis
36: East Canyon & 2/20/2012

Intersection Sign configuration not allowed in HCM:gnalysis,~.". /=%
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A-Trans Engineering Traverse Mountain Traffic Study-June 2012

Appendix C Sensitivity Analysis



January 23,2012

VNS
TRANSPORTATION ENGINEERING

RE: Traverse Mountain Internal Traffic Analysis — LOS D Discussion

As parl of the City's review of the Traverse Mountain Traffic Analysis, a request was made to provide an
analysis of no internal traffic capture, i.e., all trip ends; residential, office and commercial originated to and
from outside 10 jnside Traverse Mountain and therefore no internal traffic capture would be considered.

The result was that once West and Central Canyons rcach 0% development, the LOS at Chapel / Traverse
drops to a LOS D and an alternative connection, or a restriping of this area is needed to again maintain a
LOS C. Similarly, assuming no internal traffic capture, the main commercial intersections drop to 2 LOS D
on the Satwrday pcak. This includes; Cabelas/Adobe, Cabelas/Triumph, and the Morning
Glory/Commercial Intersection.

Since zero internal capture is unrealistic, a request for what internal capture rate is needed o maintain a
LOS C for each of the interscctions. Using a 1.15 growth applied to the existing model, this represents an
8% intcrnal capture rate and this would allow all intersections to maintain a LOS C. This includes:

+ (Cabelas/Adohe

¢ Cabelas/Triumph

»  Morning Glory/Commercial
= Chapel/ Traverse Mountain

The only striping change is that a Cabelas / Adobe and Moming Glory / Abobe, the eastbound direction
will be modified from a separatc left, through and right turn lane to a left, shared through/right and right
turn lane. This allows for dual right turn lanes for the eastbound direction which is expected to be a high
volume movement. This is an easy striping and signage change once needed.

Please contact me with any questions.

Sincerely,

A-Trans Engineering

* ; 4
"'—\; { N \'-
‘\];h;‘b’()\-"- \ JA A~ / '

I ' F

Joseph Perrin, PhD, PE, PTOE
Principal

P.O. Box 521651 Salt Lake City, UT 8415
(801)949-0348 fax (801) 582-6252
atrans(@lcomeast.net




A-Trans Engineering Traverse Mountain Traffic Study-June 2012

Appendix D Chapel to Fox Canyon Connector
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May 18, 2012

VAIN'S

TRANSPORTATION ENGINEERING

RE: Traverse Mountain Chapel Ridge Roundabout to Fox Canyon

A request to clarify and discuss the elimination of the connector road from Chapel Ridge to Fox Canyon,
east of the new elementary school has been made. In the April 2008 Traffic Study, there was a roundabout
on Chapel Ridge that allowed a connector road between Fox Canyon and Chapel Ridge. The intent was to
provide a more continuous flow from Fox Canyon to Chapel Ridge and then down to Cabellas Way out to
the Frontage Road. This also allowed a roadway (lower Fox Canyaon) to be more dedicated to the school
and allow the circulation to be developed specifically for the school.

From the April 2008 Study, page 19.

“Figurc 11 shows a conceptual concept for (he configuration of Intersection K, M, and P surrounding the
clementary school. As this site plan is developed, this will be refined but access should be from the minor
street and not the major roadway of Chapel Ridge or near the roundabout connection of Chapel Ridge and
Fox Canyon. This is to minimize conflicts during the peak traffic times which results in improved safety
for the area. This should be examined once the school begins developing a specific site plan.”

This report also assumed a northern 1-15 conmection via the North Lehi Interchange or a minimum of a
second {rontage road connection at a certain unit level in Fox Canyon. Due to the high costs of the
connection, the developer asked that the January 2012 Report include a unit counts under the amount
required in Fox Canyon to trigger the sccondary connection and therefore would still meet the City LOS
requiremnents with the existing conncetions. Further, by the 2012 study, the school had already been built
and had alrcady developed with a connection to Chapel Ridge, thus negating the safety /one-way benefit
discussion for Fox Canyon.

Therefore, a connector between Chapel Ridge and Fox Canyon will have the following impacts to traffic:

e  Create two new interscctions, one at each end of the connector, unless the one-way concept from
the 2008 study is reconsidered.

e  Focus the traffic onto Chapel Ridge and thercfore the southwest and northeast movements will be
maximized at Chapel Ridge and Traverse Mountain Blvd intersection. This will also maximizc
traffic passing the school on the south side.

e  Places traffic on four sides of the school instead of three

e Would allow Fox Canyon / Traverse Mountain Blvd. to function better because of less traffic but
that is already a T-intcrsection and thercfore not as critical as Chapel Ridge / Traverse Mountain
Blvd.

s A positive on the connector is connectivity. If there is a route blocking accident between the
connector and Traverse Mountain Blvd. (~1,500 feet) then the connector provides an alternative
routc.

P.O. Box 521651 Salt Lake City, UT 84152
(801) 949-0348 fax (801) 582-6252
alrans(@comecast.net




Unless the one-way concept is reconsidered on lower Fox Canyon, the concern is that between the
connector on Fox Canyon and the Chapel Ridge / Traverse Mountain Blvd intersection. The only purpose

would be to diverge traffic (allow two paths) only to merge the traffic back together 1,600 feet away, but at
the creation of two new intersections,

As the City reviews this, it is recommended to think of this as the key issue being one of conflict and
capacity. The connector creates more conflict but does not substantially increase capacity and therefore,
our recommendation is the elimination of the roundabout and connector reduces conflict points and
improves relative safety for the area.

Please contact me with any questions.

Sincerely,
A-Trans Engineering

L
| QW}

Joseph Perrin, PhD, PE, PTOE
Principal

P.O. Box 521651 Salt Lake City, UT 841

(801) 949-0348 fax (801) 582-6252
atrans(@comcast.net
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TRAVERSE MOUNTAIN TYPICAL STREET SECTIONS
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TRAVERSE MOUNTAIN AREA PLAN - PUBLIC PARKS FISCAL CALCULATIONS

ANTICIPATED FUTURE IMPACT FEES GENERATED

Detached Attached Total
Number of Units 1993 2619 4612
Impact Fee S 2,600 & 2,170 $2,355.82 (Blended Impact fee)
Total Impace Fee Revenue $ 5,181,800 $ 5,683,230 $10,865,030.00
$10,865,030.00

ANTICIPATED PUBLIC PARK DEVELOPMENT COSTS & UNITS REQUIRED TO TRIGGER CONSTRUCTION

Anticipated onsite Public Park Triggers
public park costs Anticipated offsite {based upon
Phase Park Description Acreage’ {Including amenities) regional park costs 4612 Units”)

Ny Canal Park 9.6 S (2,136,514)| & (393,536.45)

25%
Chapef Ridge / TM Blvd. Park 1.7 S {256,551)( & {47,255.57)

5 East Canyon (D6) - Phase | 13 S 227139 )

(Some grass, Pool, Changing Areas) (2,221,399)] 5 (409.171.89) 50%

3 Central Canyon (K2) 2 5 (209,916} 5 (38,665.59) 55%

4 Perry Homes 5 S (528,759)| S (97,395.04} 60%
East Canyon (D&) - Phase 1l 4 (465,868)| § {85,810.87)

5 Park Imp. $465,868.23 13 85%
*Recreation Ctr. $1,870,429.77 s (1,870,430)| § (344,524.91)

6 Central Canyon (F1) 3 S {490,983)| § {90,436.90) 90%
. Banneville Trail Improvements n/a S (114,040)| $ (21,005.66)

95%
Trailhead Parks n/a s (178,295)| § (32,841.15)

8 West Canyon (F2) 5 S (702,275)| § (129,355.95) 100%
) (9,175,030) $ {1,690,000)
Total onsite and offsite regional park costs $ (10,865,030)

ASSUMPTIONS:

b

Public park acreages are deeded to Lehi City at no cost
Only permitted (not platted) units are to be counted within "Trigger"” calculations
Recreation Center Building costs is the difference between projected Park Impact Fees to be collected with 4612 units

and the arojected estimated costs of all Park Improvements found in the line item breakdown in this fiscal analysis

The distribution of impact fee revenue and sequencing of parks may be adjusted based on timing of developments within the
Traverse Mountain Area

Impact fees are not districted and must be expended within a six-year period, which may affect the timing and construction of the
above-planned facilities

Amenitities planned within the park areas are conceptual and will be finalized at the time of development

Impact fee revenues of approximately $1.69 M are to be used by City for offsite regional park improvements. These fees are shown
within the "Anticipated offsite regional park costs” column above, and may be expended at a different rate, at the discretion of the
City

Public Park property will be deeded unencumbered to Lehi City when a final plat is recorded to create the legal lot.

This Park Fiscal Analysis is based on 4612 residential dwelling units




Tennls Caurt, =

[ $35,00000 PG

il i
$40,000.00 LUMP

$100,000.00 PER EACH

Basketball Court {11 Court) ™= inchudes conorete pod Kl omd Hondard $17.500,00 PER EACH o
5
Trash Recepracie® $400.00 PER EACH 7
2
Bike Rack ™* $1,500:00 PER EACH 4
20,000
Curb and Gutcer ** $15.00 PER LIN FT 700
[ 1
Reacroom ** $120,000.00 PER EACH o
Playground (large) == $50,000.00
Playground (amall) *=* Inchpdet movwedpe. softfoll srfoce and mnaoee $50,000.00 PER EACH !
o
Pavillian (small) * $20,000.00 PER EACH i
159,126
imperted topsoll flawn) ** 4° depth $19.50 PER CU YD 1,473
260
Importad topsoll (planter) ** & depth $19.50 PER CU YD 693
%
Everpreen Trees ©% 78" h 10 evergreen trees per aore) $330,00 PER EACH 45
155
Ierigadian ¥ Rainbird 5500 heads or equivalent In iawn areos, drip I plonter areas 5050 PER SQ FT 187247
{Security Lighting =* 1 Per Acer 2 pet restroom £10.000.00 &
[Concrare Fiar worke= $4.60 Per 3q f wn
$1.00 PER EACH 18.500

Druinags

Poal { Restroom / Changlng Facllives

F1.650/000,00 FER, EACH

SI00,000.00 % — N
3000 [
Rl
. o
$1,000.00 nm”_.“ |
s o
$6,000.00 - =
[l _ -
$10.500.00 =
._.ﬁlnxz__\ =T
w00 5
]
$50.000.00 Sl e |
[ — .l'LLiH
— e
$20,000.00
32872350
$13.503.75
§14,650.00
§92601.25
$41,501,20
$180000.00
PARK TOTAL:

LEHI CITY



Deslgn Fees $40,000.00 LUMP o
|Soccer Field == $35,000.00 ]
Tannis Coure ™= $100.000:00 PER EACH 2
Bavketball Coure (12 Court) == inchides conarete pod, Triping. and s3ondord $17,500.00 PER EACH I
5
Trash Fecepracie* $400.00 PER EACH 5
I
Bie Rack ...l $1,500.00 PER EACH °
]
Curbs aned Garttar ™ $15.00 PER LN FT [}
2
Hestroom o $220,000.00 PER EACH o
Flayground jfarge) == $80,000.00
Flayground (smalf) ** inchntes mowedpe. softfoll surfoce and sructre $50,000.00 PER EACH [i]
1728
Pasillban {small) * $10,000,00 PER EACH I
159,126
imported topacil (lawn) * 4 depth $19.50 PER CU YD 1,473
60
Imparted topiall (planter) ** & depth $19.50 PER CUYD 693
k4
Evergreen Trees ** T-8" heighaf 10 evergreen meas per ocre) $2}0.00 PER EACH 46
200
Irrigatian ** Raietird 5500 heads or equivdlent in lawn oreos, drip i planter oreas $050 PER SQ FT 197,207
Security Lighting ™ 1 Per Acer 2 pev restroom $10,000.00 &
Cancrats Flar work®= $4.60 Per 3q ft 0
Park Drairags $1.00 PER EACH 18,500
Pacl / Restroem / Changing Facllives $1,650,300.60 PER EACH 0

F60.000,00

$200,000.00

$17.500.00

$L,000,00

. 50.00

B0

00

00

FI0,000.00

$20.T2250

513,503.75

$15,180.00

$91,600.25

50,00

318,000,000

PARE TOTAL
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$4,000.00 LUMP

$15.00 PER LIN FT 000
Picnie Table *=* $3.500.00 PER, EACH & $21.000.00
Drinking Fountain®™® free szanding PER EACH ] $0.00
Pet Comfort Smdon * $400.00 PER EACH | $400.00
Safsape (lawn) = softscape squere footages consist of B5X kawn, 5% plonter ratia. 30,46 FER SQ FT 98,400 $45,264,00
Imported topaail (lawn) *=*
Sofiscape (planter) = sofiscope sque feotopes canchel of G5% kmen, 15X plonter rotis, $55.00 PER CUI YD 180 $8.500.00
Deziduous Treag 1 12" Coliper (20 deckdious rees per ooe) §285.00 PER EACH &0 $17,100.00
Cancrete Flat work*™ $4.60 Per 5q ft 2,082 FRETT00
Park Drainage $8,500.00
Security Lighting *=* 1 Per Acer 2 per restroom $10,000.00 2 $20,000.00
Shruts =+ 5 poiten{S0 shruds per ocre) $34.00 PER EACH 150 $5,100.00
Benches ™™= $1.500.00 PER EACH 4 00000
{largs) *~= $80,000.00
PARK TOTAL:

Diesign Feas $5,000,00 LUMP I $5,00000
Plenie Takls *= $1,500.00 FER EACH 2 700000
Drinking Fountaln ™ free stonding $1,500.00 PER EACH I 150000
Playground {mall) == Includes mow edge. seft folf nnface ond structure $50,000.00 PER EACH | E50,000.00
Imported topscil {lawn) ** 4" depth %550 PER CU YD 1H S50
Imported topsoll (planter) ™ 8" depth %1550 PER CUYD ELL ] $£210.50
Concrete Fat work®** 3460 Persq it 1,388 56,400,00
Park Drainage 15,7000
Evergreen Trees ** 78" keeight{ 10 everpresn drees per otre) $3230.00 PER, EACH 20 $6.600.00

$0.50 LUMP B30 $43,155.50

Irrigation **

Rainbird 5500 heods or cquivalent n lown areas, drip in planter aregs

PARK TOTAL:

(
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=
L
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$11,000.00 LUHMP
$100,000.00 PER EACH

$3.500.00 PER EACH

sofincaps iquore faotages comeh? of BSX ke, 15% ploniter retia, $0.46 PER 5G FT
Fr 19,50 PER, CLU YT

seftscape squore footoges consist of B5% lown, 153 planger redia, $55.00 PER CU YD
1 12" Calper (10 deciduses drecs per otre) $285.00 PER EACH

$4.60 Persq ft 3420

Lighting ™= i Per Acer 2 per restroom $10,000,00 2

5 geilon(50 shrubs per acre)

$34.00 PER EACH

$1.500.00 PER EACH

PARK TOTAL: 3
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ball Caury { L2 Court) == $17.500.00 PER EACH

softscape squave footoges comiar of A5 kown, 5% planter ratio,
Includes inxtofled sod €D $0.38 per sq. ft, fine keveling @ $0.08 persq.

softscape square footages comskit of 5% lown, 154 planter roto,
3" pheedsded bark muich

1 12" Caliper (20 deckduous trees per ocre)

5 galon(50 shrubs per ocrej

sofcape square foetoges consist of B5% fown, [5% pionter rotla,
Includes instolled sod @ 3038 per 5q R, finc koveling @ $0.08 persq. fL

safiscape squore foetoges comsist of B5% fown, 15% ploter ratia,

Soft f i
elumpn o 3" shredded bark muich

$50.192.90

$9.790.00

$9.60040

I 102" Coliper (20 deckiirows ireet e aire)

§ paken{S0 shrubs per pered

$1.500.00 PER EACH

$17,100.00

$5,100.00

$4.500.00

PARK TOTAL:
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Design Fees S60.000.00 LUIMP | FEO00000
faketball Court (1T Court) ™ inchufes concrete pod, striping. ond stondord $17.500.00 PER EACH | $17.500.00
Trazh Recepancie * $400.00 PER EACH ] FLA0000

Blke Rack ™ $1,500.00 PER EACH 4 $6.000.00

Curb and Gutter S15.00 PER LM FT 7% $10,50:00
Resoroom ™= $220.000.00 PER EACH | $220,000.00
Phayground (large) *= includes mowedge, softfal surfore and strucuse $10,000.00 PER EACH i $10,000.00
Playground (small) == includes mowedge, softfal surfoce and sruciune $50,000.00 PER EACH 1 $50,000.00
Pavillion [ermal) * $20.000,00 PER EACH } FI0,000.00
Imported topaail fawn) = A" depith $19.50 PER CU YD 3508 43, 406.00
Imported topsoll {planter) ** 8" depth $19.30 PER CLI YD 1,374 $26.791.00
Concrete Fat work™=+ $460 Persq fr 582 §30,000,00
Park Drairage $27.000.00
Sscurity Lighting =+ 1 Per Acer 2 per restroom $10,000.00 ] B0 0000
Evergreen Troes ** 70 height{10 evergreen trecs per owre) F330.00 PER EACH i E0,600.00
Irrigation *= Rolnhird 5500 heods er equivalent i fown areas, dolg in plosser areos $0.50 LLHP Th a2y 5185714350

PARK TOTAL:
1 LumMpP 590,000

MWB estimates for infrastructure, half width impravessent of TM BL ond groding (cost et phes 20% cortingency)
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Pet Comlort Satlon ¥

78" height{ 10 evevpreen trees per ocre)

Roinbird 5500 heads or equivalent In lown oreas, drip in pianter areas

u.u.oon.on. LUMP

$400.00 FER EACH

$11.037.00

PARK TOTAL:

T I".-"'



$500.00 LLHP

$55,00 PER EACH

$285.00 PER EACH
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Softscape _1581.”. -
it work™* 460 Per 3q ft &35 $3,200:00
Pk Draiags _ s2000
Lightirg *+* I Per Acer 2 per restrmom $10,000.00 3 3000000
Evergreen Trees = 70" height $330.00 PER EACH 4 $330.00
Irrigation ** drip only $0.50 PER 5Q FT 1600 $600.00
PARK TOTAL:

54000 PER LF

AL

$42,740.00

$40.00 PER LF

SEGMENT TOTAL

SEGMENT TOTAL:

CITY

LEHI



TRAVERSE MOUNTAIN

ROAD IMPROVEMENTS
PRELIMINARY ENGINEER'S ESTIMATE
12/8/2011
2011 Area Plan
Item Quantity Unit Unit Cost Taotal Cost’
Additional Road Improvements Needed To Meet 5812 Units
500 West (Half Width Equals 407
Pavement (3" Asphalt over 6° Road Base){ 29" Pavement) 43,500 Squarg Feel 35 343 S (135.933)
Curb, Gutter, and Sidewalk (one side) 1.300 Lincar Feet  § 37.30 3 (56.230)
Frontage Road
Pavemnenl (3" Asphalt & 6" Road Base)( Upsize from 22710 42" Pavement)(7,500 LF) 130.000 Square Feer S 313 S (463.750)
Overlay (24 180.000 Square Feet S 1.36 S (281,250)
Flight Park Road
Pavement (3" Asphall & 6" Road Basc)f 40’ Pavemeit) (4. 500 L F) 130,000  Square Fecet S a3 s {562,500)
Traverse Mountain Blvd Extension to East Frontage Road (North of Pilgrim's Landing Facility)
Pavement {3" Asphalt & 6" Road Base){ 66" Pavemens){1300 LF} 99,000  Square Feet § 313 S (309,373)
Cucb, Gurer, and Sidewalk (Both Sides) 1.500 Linear Fea1 8 15.00 s {112,3500)
Railroad Crossing L Lump Sum §  1,623,000.00 3 {1,623.000})
Regionally Signilicant [mprovements (1200 West, 2300 West, elc...) 1 Lump Sum 3 1.716.000.00 S (L716.000)
Onsite Signals/Round-Abouts 9 Each s 260,000.00 §  {2.340,000)
Total Roadway Improvements for Oversizing & Overlays 3 {7.607.563)
ROADWAY IMPACT FEE Total Impact
Item ; Quantity Unit ERU Fee/Unit Fee
Residental 4,612 Units 5 143500 § 6.613220
Commercial Area Ry li] Acres 728 S 143300 § 1,044,178
Total Impact Fee 5 1662398
Net Iropact Fee 3 54,835
Noses:
1. Costs include all engineering, surveying, and contingency fees.
2. Itis assumed that the above improvements can be built as development occurs.
3. Cosls do not include Right Of Way.
4. There is no oversizing reimbursement 1o be paid by Lehi City.
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TRAVERSE MOUNTAIN

SANITARY SEWER IMPROVEMENTS

PRELIMINARY ENGINEER'S ESTIMATE

2011 Area Plan
Item

12/8/2011

Quantity

Unit

Unit Cost

Total Cost

T— - ] . v 0 ) . 0 0 3
The Existing Sewer discharges into the West Side Sewer at Thanksgiving Point. The Existing Sewer consists of: A bore under I-15 and sewer

lines along the East frontage road and SR-92

1700 West Qutfall

Additional Sewer Improvements Needed To Meet 3812 Units

1900 So. To 300 No. Upsizing & Dewatering (34" RCP) 9,500 Linear Feet S 81.23 S (771.873)
3' Diameter Manheles (12" Deep) 32 Each S 6,250.00 S (200,000)
Main Swreet Bore 200 Linear Feet § 450.00 3 (90,000}
Pioneer Crossing Bore 200 Linear Feer 3 450.00 3 (90,000)
Dry Creek Crossing 1 Lump Sum §  37,300.00 N (37.500)
Road Repair 9.500 Lincar Fcet § 62.50 S {391.750)
Remove Marterial 9.500 Lincar Feet § 275 M (83.125)
Impon Wlaterial 9,500 Linear Feel S 8.73 3 (83,1235

360 No. to 900 Ne. Upsizing & Dewatering (24" RCP) 2,700 Linear Feet § 81.25 5 {219,375
5" Diameler Marholes {12 Deep) 10 Each S 6,250.00 3 (62,500)
Wasic Ditch Crossing ! Lump Sum S 37,500.00 5 (37,500}
Road Repair 2,700 Linear Feet § 62.50 s {168.730)
Remove Mlaterial 2,700 Linear Feet § 8.3 by (23,623)
Impen Material 2,700 Linear Feet § 8.75 S (23,6235

1500 No. to Ashion Blvd. & Dewatering (New 24" pipe) 2,080 Linear Feel $ 81.25 s [169,000)
5' Diameter Manhales (12" Deep) 7 Each S 6.230.00 S (43,750)
Road Repair 2.080 Lincar Feet S 62.50 $ (130,000}
Remove Matenal 2,080 Lincar Feet S 8.73 by {18,200}
Impen Material 2,080 Linear Feet § 375 s (13,200}

Ashton Blvd. Along West Frontage Road (12" RCP) 3,280 Lincar Feet $ 50.00 S {164,000)
5' Diameter Manholes (12" Deep) 12 Each $ 6,250.00 S (75,000)
Road Repair 3,280 Linear Feer S 50.00 S (164,000}
Remove Material 3,280 Lincar Feet § 8.73 s {28,700)
Import Marerial 3,280 Linear Feet § 873 s {28,700)

Total Sanitary Sewer Costs 3 (33243000

SANITARY SEWER IMPACT FEE Total Impact

Item ‘Quantity Cnit ERU Impact Fee Fee

Residenstal 4,612 Units 5 2121320

Commercial Area 270 Acres 728 5 S 334,719

Private Recreanonal Area 11 S 5 5,060

Total Estimated Impact Fees

5 2461.299

Net Impact Fee

Notes:

. Casts include all enginesring, surveying, and coalingency fees.

. Base pipe costs {dry) include manholes, laierals, and bedding.

. Road repair meludes 127 subbase, 8" base, 3" aspbalt, 207 wide.

1

2

4

5. Road repair in wet includes (3" subbase.
6. Sce Map/Report for Master plan Upsizing.
7

S (863,001)

. [tis assumed that existing facilities will be adequate until 1700 West systemn is buill. The additional dollars required 1o build along 1700 W should be resolved through

other developments aleng the line,



TRAVERSE MOUNTAIN

CULINARY WATER IMPROVEMENTS

PRELIMINARY ENGINEER'S ESTIMATE

2011 Area Plan

Item Quantity Unit Uit Cost Total Cost
Existing Facilities [n¢lude:
Qak Hollow Tank & Well
QOak Hollow Booster Station
Vialetto Tank
Pilgrim's Landing Booster
Additional Culinary Water [mprovements Needed To Meet 3812 Units
Wells
Flight Park Wel (1400 GPM) | cach S 1.125,000.00 S (1,125,000}
14" Transmission Line 400 Linear Feet S 50.00 s (20,000)
Vizlelro Well {1200 GMP) | each $ 1.500,000.00 S (1.500.000)
14" Transmission Line 400 Lincar Feel S 50.00 s (20,000)
Tanks
West Canyon Tank (250,000 Gal) 250,600 Gallon S 219 s (546,873)
18" Culinary Transmission Line 600 Lincar Feet  § 75.00 S (43.000)
Access Road 600 Lincar Feet  $ 31.25 s {18,750)
Flight Park Tank (750,000 Gal) 750,000 Gallon S 140 S {1.050,000)
16" Culinary Transmission Line (Flight Park To West Canyon) 3.5300 Linear Feet  § 6250 s (218,730)
Property from Siate of Utah | Lump Sum 3 106,000.00 s (100,000)
Zone Transmission Lines
127 Culinary Transmission line (upper central canyon) 3,004 Lincar Fect  § 37.50 S {112,500)
8" Culinary Transmission line (eentral canyon) 2,500 Linear Feer S 31.23 $ {50,625)
16" Culinary Transmission line (West Canyon) 4.984 Lincar Feer  § 62.50 $ (311.500)
12" Culinary Transmission line {East Canvon) 1.100 Lingar Feet § 35.00 $ (38,500)
8" Culinary Transmissien line {East Canyon) 3,500 Lincar Fect  § 31.23 S {109,373
Prv (East Canyon to Morning Glory} | each 5 100.000.00 s (100,000)
QOutstanding Certificates*
Oak Hollow N 1,630.00 S (1.680)
Vialeto S 99282394 5 (992.824)
Tatal Water Improvements 5 (6A4013TH)
CULINARY WATER IMPACT FEE Total Impact
Item Quantity -~ Unit ERU Impact Fee - Fee
Residential 3612 Uniis H 1,200.00 5 3,334,400
Commercial Area 270 Acres 738 5 1,200.00 § 373,130
Private Recreational Area 13 $ 1,20000 S 13,200
Total Estimated lmpact Fees §  6.420.780
Net [mpact Fee S 19,401

*Ouislanding Cerilicates are water system improvernents that have all veady been constructed. {Booster Station, PT Reservoir, & Vialetto Water Tank)

Notes:

|. Costs include all engineering, surveying, and eontingency fecs.
2. There is no over sizing rettbursement lo be paid by Lehi Ciry.
3. Only the ransmission lines are included in this cost analysis.

4. New facilines will be built as nceded. Funds to be provided by developer with reimbursement through centifieates that can only be used on Traverse Mountain

Develepment.

5. The Developer will dedicate property without cost 1o the city for lank. booster stalion, & well Facilitics.




TRAVERSE MOUNTAIN

PRESSURE IRRIGATION IMPROVEMENTS
PRELIMINARY ENGINEER'S ESTIMATE

12/8/2011
2011 Area Plan
Item Quantity Unit Unit Cost Total Cost
Existing Faciltdes
QOak Hollow Reservoir
Additional Pressurized Irrigadon Tmprovemenis Needed To Veet 3812 Units
Reservoirs
Reservoir - (Viatetto) 3 Acre-fect 3 1235.000.00 S {625.000)
Reservoir - (West Canyon) 2.1 Acre-foet 3 130,000.00 S (315.000)
Reservoir {Flight Park) 3 Acre-feet S 115.000.00 M (375.000)
20" Pressure Imrigation Transmission Line (Flight Park w Qak Hollow Zone) 3.500 Lincar feet 8 75.00 S {262,500)
Booster Pumps
Booster Pump Station (Murdock Canal 1o Gak Hellow) {1500 GPM) | Each S 312.3500.00 S (312.500)
14" Pressure |mmigation Transmissioo Line (Murdock Canal to Oak Hollow) 2.430.0 Linear feet  § 50.00 $ (122,500
14" Pipe Through 24" Bore Uoder Murdock Canal 50 Linear Fecl S 437.50 s (21.873)
Booster Pump Siation @ Pilgrims Landing Reservoir (1,200 GPM) | Each S 13750000 § (137,500
16" Pressure [migation Transmissioo Ling 4,300 Each S 62.50 S (268,750)
16" Pipe Through 24" Bering Under Railroad 80 Lincar Feor S 437.50 s (35,000)
16" Pipc Through 24" Boring Under Murdock Canal 50 Lincar Feet S 437.50 S (21,873)
Booster Pump Staon (Flight Park 1o West Canyon) (1200 GPM) 1 Each S 187.300.00 S (187,50m
127 Pressure [rrigation Transmission Line 200 Lincar Feet S 37.50 S (120,000)
Install Booster Pump in Exist. Facilicy {Oak Hollow te Vialene Reservoir) | Each S 100.000.00 S (100.009)
Wells
Eqnip & Improve Pilgrim's Landing Well (1,200 GPM) (50%) | Each $  170.000.00 S (170,000
12" Pressure Imigation Transmission Line (50%) 400 LincarFeet  § 18.75 s (7.500)
Flight Park Well {1,200 GP M) I Each S 430.000.00 s (430,000)
12" Pressure Imigation Transmissioo Line 400 Lincar Feer  § 37.50 S (15,000)
Marning Glory Well (1.200 GPM) | Each S 480.000.00 S (430.000)
12" Pressure Irrigation Transmission Line 400 Lincar Feet  $ 3750 $ (15,000)
Zone Transmission Lines
18" Pressure lrigation Transmission Line {West Canyon) 4,984 Lincar Feet 3 68.75 S (342.630)
14" Pressure Imrigation Transmission Line (Central Canyon) 2,900 Linear Feet 3 50.00 S (145.000)
12" Pressure Imigation Transmissioo Line (Cental Canyon) 2,900 Lincar Fect  $ 37.50 s (108.750)
Oultstanding Certificates™
Fox Hotlow 3 44000 § (4,40
Vialeno § 338397350 S (333.398)
Total Water lmprovemeots 3 (5.301,738)
PRESSURIZED IRRIGATION IMPACT FEE Tetal Impact
ltem Quantity Unit ERU Impact Fee Fee A
Residenrial 4,612 Units 5 106730 5§ 4923310
Commereial Area 54 Acres 3 5338.00 8§ 287.718
Private Recreational Area 7 Acres 8 531800 S 90.746
Total Estimated Impact Fees 5 5301774
Net [mpact Fee 5 37

*Ouistanding Cerificares are water sysiem improvemeots that have all ready been construcied. (Booster Statjon, P[ Reservoir, & Vialeuo Waler Tank}

Noles:

1. Costs include all enginecring. surveying. and contingency lees.
2. There is no over sizing reimbursement 1o be paid by Lebi Ciry.
3. Only the wansmission lines are included in this cost analysis.

4

New [acilities will be built as needed. Funds tu be provided by developer with reimbursement through certificates that ean only be used on Traverse Mountain

Crevelupmenl.

5. The Developer will dedicate property without ¢ost 16 the ¢ity for reservoir. booster station, & well 21¢. facilities.



TRAVERSE MOUNTAIN
STORM DRAIN IMPROVEMENTS
PRELIMINARY ENGINEER'S ESTIMATE
6/13/2012
2012 Area Plan

Ttem Cuantity Unit Unit Cost Tatal Cost
Storm Drain Improvements Needed To Meet 5812 Units

Bypass Chapel Ridge to Fox Canyon
24" Trunkling 8200 Linear Feet § 50.00 $ (41,000}

Parallel Line From Triumph to Adobe Way (Cons(ructed wilh Remeval of Temp. Pond A)
36" Trunkline To Traverse Mnt Blvd to Fashion Outlet 2400  LinearFeat § 100.00 $ (240,000)
42" Trankline 2,7000 LinzarFeet % 120.00 $ {324,000)

Morning Glory to Truimph Aleng Traverse Mountain blvd.
30" Trunkline 36000 LincarFeel S £0.00 ] (288.000)

Road C to Merning Glory Road
36" Trunkline 14000  Linear Feet  § 10050 ) (140,000)

Parallel Fox Canyon to Pond B

48" Trunkline 2,650.0 Linear Feet § 140.00 ) {371.000)
Pond B Disconnect (By Pass Piping)

48" Trunkline 730.0  LincarFeet § 150.00 $ (109,500)

60" Trunkline 13200 LinearFeet § 215.00 5 (283,800}

60" Bore Under Canal 50 LinearFeet  § 600.00 N (30.000)

Lambert Basin Connections

60" Connection Iroin Pond B to Lamben Basin 700 Linear Feet % 215.00 s {150,500)

60" Conneciion rom Lamben To Existing [-15 Crossing 1,400  LincarFeet § 215.00 $ (301,000)
Lehi Offsite Piping Pilgrims Landing 72" Parlicipation 1 Lump Sum % 210,000.00 5 (210,000)
Total Storm Drain improvements S (2,:488.800)
STORM DRAIN IMPACT FEE Total Impact
Ttem Quantity  Unit ERL Impact Fee Fee
Residenlial 1.632 Acres S 1,300.00 S 2,122,185
Commereiat Area 269 Acres S 1,30000 % 149,700
Privalc Reercational Arca 17 Acrcs N 1,300.00 § 22,100
Total Estimated [mpact Fees S 2,493,985
Net Impact Fee 5 5,185
Motes:

1. Costs include all engineering, surveying, and contingency fees.
2. There is no reimbursement 1o be paid by Lehi City for piping syslems nol shown above.
3. New facilities will be built as needed. Funds to be provided by developer with reimbursement through cenificates 1hat can only be used on Traverse Mountain

ECENTVE
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