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Appendix D: Traffic Impact Study

WLB No. 105018-C-005

Egamm Tucson Mountain Ranch Neighboerhcod Commercial Corner



Tucson Mountain Ranch— Neighborhood Commercial Corner

Traffic Impact Study

i —
ATH NOTES:

ALL SUAROUNRING STAUCTURES ARE 15709

4 TOTAL SITEAREA (NETj B47.6008 5F. '-;
13.9x ACRE3 . TR : P
v EXISFING 20NN CMH-A [$5, 3 ACRES) : A T ' S ,
v FROFOZEDZONMG: OB [15.1¢ ACRE3) L . : L [ ! |
« RETALAREA: - N | :
MAJORR AD4OT 5P, -PROPOSED TUCEGH -+ l !
sa:g:s AQLI0SF. BART AN RARCH I '
P D8P ACA
TOTAL GLA TP S F, N "T.h“w |
+ LOT COVERADE: 0.0% oo LA
+ PARKING FROVIDED; A0 {5 1 DOO) Pl

THE ENTIRE /T213 CURRENTLY RLAPP E0 WITHIN
SFHA AND WILL 8 E REMNOVED Yis 4 CLOVR
FRIGR TG DEVELGFRENY,

WHPLANNED
DEVELOPNENT

- WEBTATAR :
ERFATER . ... .. i

i . i
| . [ i
i | ! | | P
7N o
CONTOUR RITERVAL « hLd
m Turion Motnix Ao - MANComeded Sonmer okl Corrar
WLE b ARG5S

Prepared for submittal to:

Pima County, AZ

M Esparza
Eiginesring, LLC

M Esparza Engineering, LLC

6542 W. Winter Valley Way
Tucson, AZ 85757

August 18, 2015




Tucson Mountain Ranch — Neighborhood Commercial Corner
Traffic Impact Study

Prepared for submittal to:

Pima County, Arizona

Prepared by: BT

- M Esparza Engineering, LLC
6542 W. Winter Valley Way

Tucson, AZ 85757

Phone: {520) 207-3358 S,

Project No. 2015.03 =

Marcos Esparza, P.E., Principal B,
Exp 3-31-5?'—

August 18, 2015

NOTICE - Thls Is NOT a Public Domain Document

This study has bean prepared using available traffic data and forecasts, as well as limited field data collected specifically for this study. Itis intended for use
in making a determination regarding the transportation infrastructure needs of the study area. It does not represent a standard or specification. The
document is copyrighted by Pima County and M Esparza Engineering, LLC, 6542 W. Winter Valley Way, Tucson, AZ 85757, telephone 520-207-3358. All
rights are reserved pursuant to United States copyright law. The document may not be reproduced digitally or mechanically, in whole or in part, without
the prior written approval of M Esparza Engineering, LLC, except as noted in the following. (1} Limited quotations may be made, for technical purpeses
only, as long as praper itation to the authors is provided. (2} Governmental agencies to which this report is submitted for review may make limited copies
for internal use and to fulfill public requests under the Freedom of Information Act.




Table of Contents

INTRODUCTION AND EXECUTIVE SUMMARY ........ooiiiiiit s e ecsnneannnnessse s enes
Development Description
Principal Findings...

PROPOSED DEVELOPMENT...

Site Location Nt SHE PlaN .......ooiii et res e s e e e sseneee e samesars smeeeenenmeeeeeeanas

Land Use and INEENSIEY...........ooeeeee e e e e n e enas

Site Access...

Access Geometrlcs .
Development Phasmg and Tlmlng

STUDY AREA CONDITIONS ....cccesecit i ceeste e aa s s s see st ensssaesaesns sss senseeseesensensensensanens 6
SUY AT, ..ttt ittt a b £ b rE e bR et nr bR e e et e 6
S ACCESSIDIIITY .. ceeeiiee it ettt re b b e e e s s e bt en st rana e e 6

ANALYSIS OF EXISTING CONDITIONS .....coooiiiiiiiee et 8
Physical CharacteriStos .......ovvcereiii e e e b e 8
Traffic VOILMES ... e ee e s ae e be e e s be s ht e et e e s be e s nee e besreeanbeebes sreeenne e 9
eVl OF SBIVICE ....eveieii e ettt e aa e ss e s e r e rsssm e b e e es e eeeem e e e e mbancn b e s R e s b e e r s 9
Safety Related DefiCIENCIES ...vcviiiiiii e e i 13

PROJECTED TRAFFIC
Site Traffic FOrECASHNG ...ttt ettt e e b 14
Non-Site Traffic Forecasttng'lS
Total Traffic... et ieheebeettitt et aebesebeeanesestet e e a b et e st e st e s e e rrenannnrtersesneencas | O

TRAFFIC AND IMPROVEMENT ANALYSIS ..ot svmnies s nssesnesnesneseseencne 19
Level of Service ANalySiS ............o.o oot nnn s | D
TrAFfIC SAIELY o e s e DL
TUMN LANE ANBIYSIS......cccieeiiii ettt ie e e et es e aessesssanaasmnnrnnsnensnnnnannnsnessnes 22
Turn Lane Design.... OO 5”4
Pedestrian, Bicycle, and Tran5|t Conmderaﬂons..........................................................................23
Speed ConSidarations ... vevreerve e e eberree e 23
Other ConSIAEratioNS ........ e e s s e ea e eeessnee e seesre e s nbe e beenraeeneean 23
Travel Demand Management ..o e e 24
Tucson Mountain Ranch Cluster Developiment ... e enns s eee e sseeeeeeeenne 24

CONCLUSIONS AND RECOMMENDATIONS .......oooiiiiiiieeie e 26

amoae W s



Exhibit 1
Exhibit 2
Exhibit 3
Exhibit 4
Exhibit &
Exhibit 6
Exhibit 7
Exhibit 8A
Exhibit 8B
Exhibit 9
Exhibit 10
Exhibit 51
Exhibit 12
Exhibit 13
Exhibit 14
Exhibit 15
Exhibit 16
Exhibit 17
Exhibit 18

List of Exhibits

BB LOCAEION. ... e s e e b e 1
Preliminarny SHE PIAN ... ettt bbb 2
LANA USE SCENETO ..o ieeteeirienieerertestimeerssssvmrsssesseea e e aeseeebi st shesem e s ns 43 seR bR e R s RS b s e smn e s bR R RSO 2
ABTIAI PROMOS ... ittt it siv it ss i es s eee s s ssessesar s sees semam e eee 4 AL S 1R SRR e R R e st s s m s anRaan s 7
Roadway Inventory — Existing Conditions ... 8
Existing Peak HOUr WOIMIE. .. et sb e s it b s 11
Intersections Performance (Existing Conditions) ... i 12
Roadway Segment Crash Rate Statistics ..o 13
Intersection Crash Rate Statistics ...t s 13
Trip Rates and Trip GeNeration ... oo s e 14
Pass-BY ANt Nt THPS ..ot b et e 14
Site Teaffic DIStDULION .........cooo s e s s 16
2017 Peak Haur Intersection Volumes —Without Project ... 17
2017 With Project Peak Hour VOIUMES ... s 18
Future Roadway Volumes and Capacity ... s s s 19
Intersections Performance — 2017 (NO Project ...t 20
Intersections Performances — 2017 With Project. ... 21
Turn Lane Warrant CrteTIa..... ..o vttt ss e sesm st st s enns s s sensenas 22

Turn Lane Storage and QUEUE LENGthS ..ottt 25



1. introduction and Executive Summary

This traffic impact study (TIS) supports a rezoning application and identifies the transportation-related
impacts of a proposed commercial development within the Tucson Mountain Ranch development located on
the northwest corner of the Valencia Road/Wade Road intersection. The site location is shown in Exhibit 1.

Exhibit 1 Site Location
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Development Description

The site plan is shown in Exhibit 2 and on this report cover. The land uses shown are representative of
what is in a “Shopping Center”, as defined by the Institute of Transportation Engineers’ Trip Generation
Handbook. This project is part of the larger Tucson Mountain Ranch development which includes other
commercial uses and a large residential component. This TIS considers only the impacts of the 15.3 acre
parcel on the northwest carner of the Valencia Road/Wade Road intersection. There is a 1.5 acre parcel at the
northwest corner of the intersection already zoned CB-1 — this small parcel is not included in the rezoning
application. However, we have included it in the traffic analysis under the assumption that it will be
constructed concurrently or at a time close to the construction of the 15,3 acre parcel

Trip generation rates and the resulting trips estimates are provided herein. Applying average rates for
this use yields 124 am peak hour trips, 479 pm peak hour trips and 5,508 weekday trips.

The site plan is from the Rezoning Site Analysis which was previously submitted to Pima County. It
shows the potential location of the land use types, open space and access points. It shows six vehicular access
locations; three on Valencia Road and three on an extension of Wade Road north of Valencia Road.

The proposed land use scenario is shown in Exhibit 3. Specific tenants have not been identified.

M Espgrzg © 2015 M Esparza Engineering, LLC Page 1
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Tucson Mountain Ranch — Commercial Corner
Traffic Impact Study

Exhibit 2 Preliminary Site Plan
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Source: The WLB Group

The current zoning is County Manufactured and Mobile Home Zone 1 (CMH-1}. The developer is
submitting a rezoning application for Local Business Zone (CB-1} designation and has submitted a Rezoning
Site Analysis (dated September 23, 2014). Pima County has required a Traffic Impact Study to support the
rezoning application.

Exhibit 3 Land Use Scenario

Buildings Area {sq ft)
Major Tenant A 40,000
Major Tenant B 10,000
Major Tenant C 10,000

Pads 20,000
Shops 43,000
Total 129,000

This TIS, along with other documents supporting the project’s rezoning application is subject to
approval by the Town. This study has been prepared in accordance with Pima County’s Subdivision and
Development Street Standards, which provides guidance on conducting traffic studies within Pima County.
The project is a small scale development expected to generate fewer than 500 trips during the peak hour.

A ESPGPZ‘Q © 2015 M Esparza Engineering, LLG Page 2
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Tucson Mountain Rarch — Commercial Corner
Traffic Impact Study

Accordingly, this report is a Category 1 TIS. We have estimated that the project will have a build out year of
2017,

The specific study objectives are:
« Evaluate existing intersections adjacent to or near the project site including:
— Valencia Road/Wade Road (Signalized)
— Valencia Road/Camino Verde (Signalized)
¢ Evaluate the impact of the project on the following streets:
— Valencia Road
—~  Wade Road
— Camino Verde
« FEvaluate the feasibility and operations of the proposed driveway locations with
tegard to their impacts on Valencia Road and Wade Road;
s Evaluate the effects the proposed development will have on pedestrian, bicycle
and transit activity in the area.
« Provide recommendations to mitigate {if necessary} undesirable traffic conditions
that the project may create.

Principal Findings
This project is located on the northwest side of the Valencia Road/Wade Road intersection.

The project will generate:
s 124 morning peak hour trips,
e 479 evening peak hour trips,
s 5,508 weekday trips.

This trip generation does not include the remainder of the Tucson Mountain Ranch
development. It is expected that the full impact of the Tucson Mountain Ranch development may
require additional transportation infrastructure improvements.

Access to the project will be at three driveways on Valencia Road and three driveways on an
extension of Wade Road to the north. There is approximately 1800 feet from the Valencia Road/Wade
Road to the next intersection to the west, Valencia Road/Star Diamond Place. The current Valencia
Road widening plans {Pima County Proj No. 4RTVMW) show a raised median on Valencia Road from
Wade Road to Star Diamond Place. 1t is possible that a median opening can be provided within this span
that could provide full access for the westernmost project driveway. The center and eastern driveways
would be right-in, right-out only driveways.

Wade Road currently does not extend north of the intersection along the same alignment from
the south. There is an existing unpaved north/south road that provides access to residences north of
Valencia Road. This unpaved road is offset by approximately 100 feet east of the paved Wade Road
alignment to the south. Ideally, a new north access leg at this intersection should include access to the
existing residential properties on the east side of Wade, north of Valencia Road.

Turn lanes are not numerically warranted for all westbound right turns at the project driveways
on Valencia based on Pima County’s criteria for right turn bays. Left turn lanes are not warranted at the
driveway locations on Wade Road. At the Valencia/Wade intersection, a sguthbound left turn lane and
a westbound right turn lane are numerically warranted. An eastbound left turn lane is warranted at this
intersection, but is being constructed with the Valencia Road widening project.

MESFGJ‘ZG © 2015 M Esparza Engineering, LLC Page 3
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Tucson Mountain Ranch — Commercial Corner
Traffic Impact Study

Based on preliminary analyses, the unsignalized project driveways on Valencia Road and Wade
Road will operate at LOS B or better during the peak hours. The intersections of Valencia Road/Wade
Road and Valencia Road/Camino Verde will operate at LOS D or better during the peak hours,

A preliminary queuing analysis shows that the southbound Wade Road left turn Iane at the
Valencia Road/Wade Road intersection will need to be 74 feet long to accommodate 95" percentile
gueue lengths based on the Synchro analysis and the impact of this project, but should be constructed
to a minimum of 110 feet. However, it is recommended that a longer turn lane be constructed to
anticipate the impact from the entire Tucson Mountain Ranch project. It may be reasonable to design
the north leg as a three-lane roadway with one through lane in each direction and a two-way left turn
lane. A westbound right turn lane at the same intersection is also warranted based on the estimated
project traffic, and should be constructed to a minimum 150 foot length. However, it is likely that the
build out of the remainder of the Tucson Mountain Ranch development may require a longer
westbound right turn lane.

Sidewalks and bike lanes will be constructed on Valencia Road and Wade Road along the project
frontage.

Adequate sight distance meeting Pima County’s requirements in the Pima County Subdivision
and Development Street Standards at the project intersections must be provided.

All signs and pavement markings must conform to the MUTCD and Pima County requirements.

© 2015 M Esparza Engineering, LLC Page 4
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Tucson Mountain Ranch — Commercial Corner
Traffic impact Study

2. Proposed Development

Site Location and Site Plan
The project is in unincorporated Pima County. It is on the northwest corner of the Valencia
Road/Wade Road intersection. The existing site is undeveloped. The site plan is shown in Exhibit 2.

Land Use and Intensity
The project includes several buildings comprising 129,000 square feet of “shopping center” uses. The
buildings are listed in Exhibit 3.

Site Access
Access is shown at three locations along Valencia Road and at three locations on Wade Road.

Access Geometrics

The conceptual plan shows the driveways to be spaced mare than 230 feet apart on Valencia Road
which meets Pima County criteria for 45 mph roadways. Two of the driveways on Wade Road are
approximately 125 feet apart, center to center which meets Pima County criteria for a 30 mph readway, with
the other spacing over 125 feet apart. The corner clearances from the potential location of a traffic signal to
the closest project driveways on Valencia Road and on Wade Road also meet Pima County’s clearance criteria.

Development Phasing and Timing
For the purposes of this analysis, the project is projected to open around 2017,

i Emg © 2015 M Esparza Engineering, LLC Page 5
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Tucson Mountain Ranch — Commercial Corner
Traffic impact Study

3. Study Area Conditions

Study Area

The study area includes the intersections of Valencia Road/Wade Road and Valencia Road/Camino
Verde. The Valencia Road/Wade Road intersection is adjacent to the project and the Valencia Road/Camino
Verde Road intersection is % mile to the east of the project. Both are signalized intersections. The analysis
also includes operations at the project access driveways, and the segments of Valencia Road and Wade Road
in the vicinity of the project. Aerial photos are provided in Exhibit 4.

Valencia Road was under construction to be widened to a four-lane desert parkway as part of a
Regional Transportation Autharity project during the preparation of this TIS. In March 2015, a southern
connection of Camino Verde from Valencia Road south to Brightwater Way/Valley Stream Drive was opened,
thus adding the fourth leg (south) to the Valencia/Camino Verde intersection. The photos shown in Exhibit 4
represent the configuration of the two intersections prior to the opening of the south leg of Camino Verde and
prior to the start of the Valencia Road widening project.

Anticipated Future Development

Pima County’s 2007 Southwest Infrastructure Plan provides a basis for infrastructure planning in the
area in which the project is located. The plan assumes that Valencia Road will be widened from Ajo Way to
Mark Road to a four lane facility by the year 2040. This is consistent with the current 2040 Pima Association of
Government’s Regional Transportation Plan and the Regional Transportation Authority Plan.

Nearby development projects include a proposed commercial development on the southwest comer
of Valencia Road/Wade Road.

Site Accessibility
The site will be accessed from Valencia Road and an extension of Wade Road north from Valencia
Road.

Existing and Future Area Roadway System

Valencia Road is currently being widened to a four-fane divided desert parkway between Mark Road
and just west of Wade Road. Itis projected to be completed by spring 2016.

This project is one of three Valencia Road widening projects currently planned. The next project will
be from Wade Road to Mountain Eagle. The third project will be from Mountain Eagle to Ajo Way. These
projects are all RTA funded projects.

In March 2015, Camino Verde was extended from Valencia Road south to Brightwater Way/Valley
Stream Drive in the Star Valley Development. This connection has resulted in a redistribution of traffic from
Wade Road to Camino Verde south of Valencia Road.

Site Circulation

The on-site circulation is shown in the site plan. However, it will likely evolve as the develepment plan
is prepared.

© 205 M Esparza Engineering, LLC Page 6
sarEe

Tucson, Arizona
A



Tueson Mountain Ranch — Commercial Corner
Traffic Impact Study

Exhibit 4 Aerial Photos

Valencia Road/Camino Verde Intersection (Prior to Valencia Road widening and opening south Camino Verde leg)
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Tucson Mountain Ranch — Commercial Corner
Traffic impact Study

4, Analysis of Existing Conditions

Physical Characteristics
Roadway Characteristics

Exhihit 5 is an inventory of the physical features and recorded volumes of the project area roadways
including Valencia Road, Wade Road and Camino Verde Road.

Valencia Road is a Scenic Major Route according to Pima County Major Streets and Scenic
Routes Plan. It has a posted speed limit of 45 mph east of Wade Road and 50 mph west of Wade Road.
It is an undivided two-lane roadway west of the Casino del Sol (approximately 1.5 miles east of the
project area). It is currently under construction to be widened to a four-lane divided desert parkway
from the Casino del Sol to just west of Wade Road. It will have bike lanes and sidewalks.

Wade Road is a two-lane collector from Valencia Road south to its connection with Los Reales
Road. It has a posted speed limit of 35 mph. There are bike lanes along both sides of the road. It is the
main road through the Star Valley residential development. North of Valencia Road, Wade Road is an
unpaved local road providing access to residential uses to the east of the project site. The north
unpaved road is offset approximately 100 feet east of the Wade Road alignment south of Valencia Road.

Camino Verde is a two-lane collector from Ajo Highway to south of Los Reales Road. The section
from Valencia Road to Brightwater Way was recently opened as a two lane roadway. North of Valencia
Road, Camino Verde has a posted speed limit of 45 mph. North of Valencia Road it has unpaved
shoulders and pravides access to mostly residential uses. South of Valencia Road is has a posted speed
limit of 35 mph. There are bike lanes along both sides of the road, and a walking path along the west
side. It provides access to the Star Valley neighborhood.

Exhibit 5 Roadway Inventory — Existing Conditions
Roadway Volumes
Year of
Recorded |Recorded| 2015 LOSD LOS D Thresheld | Speed Bus
Roadway Segment Lanes®| ADT ADT ADT*** |Threshold** Met? Limit | Bike Route |Route| Sidewalks
Valencia Road: West of Wade 2 2013 8,806 9,334 15,930 Not Met 50 No None Ne
Road
Valencia Road: Wade Road to 4 2013 15,593 16,529 25,800 Not Met 45 Future | Mone |With Current RTA
Camino Verde BRSS Project
Valencia Road: East of Camino 4 2013 12,886 | 13,659 35,800 Not Met 45 Future | Nona |With Currenl RTA
Verde BRSS Project
Wade Road: South of Valencia 2 2013 7,503 7,953 15,540 Not Met 35 BRES MNone No
Camino Verde: North of 2 2014 7,636 7,865 15,540 Mot Met 45 No None No
Valancia
Camino Verde: South of 2 015 Mot N/A 15,540 /A 3% BRSS | None sup
Walencia** Collected

*Analyzed Valencia Road as a 4-lane road from Wade to Camino Verde under existing condiiions,

#*Did not include volumes for the south leg of Camine Verde under existing conditions.

*“Assumed 3%/year growth

HUEDNT Generalized Annual Averags Dally Violumes Table, 2012,

Note: Bike Route designations from Tucsen Bika Map. BR3S = Bus Route with Striped Shoulders, SUP = Shared Use Path

Transit Service

SunTran Route 29 (Valencia) is the closest route to the project. Its western terminus is at the Casino
del Sol Park and Ride lot approximately 1.75 east of the site.

J ESPN‘Z@ © 2015 M Esparza Engineering, LLC Page 8
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Tucson Mountain Ranch— Commercial Corner
Traffic Impact Study

Bicycle/Pedestrian Facilities

There are bike lanes on each side of Wade Road south of Valencia Road. Bike lanes and sidewalks will
be included in the roadway widening of Valencia Road. There is a bike lane on each side of Camino Verde
south of Valencia Road, There is a shared use path on the west side of Camino Verde south of Valencia Road.

Traffic Control Devices

The intersections of Valencia Road/Wade Road and Valencia Road/Camino Verde are both
signalized with lagging left turn arrows.

Traffic Volumes

Existing (2015) roadway volumes were estimated from 2013 and 2014 traffic volume data
provided by Pima County by applying a 3%/year growth rate and are provided in Exhibit 5.

Traffic volume patterns have recently changed at the project intersections due to the recent
{March 2015} opening of the south leg of the Valencia Road/Camino Verde intersection. Peak hour
intersection turning movement count data were collected by Pima County in 2014 at the Valencia
Road/Camino Verde and Valencia Road/Wade Road intersections. Because we wanted to estimate the
redistribution of traffic at the two intersections following the opening of the south leg at
Valencia/Camino Verde, we collected peak hour (7-8 am, and 5-6 pm) turning movement counts at this
intersection on April 8th and 9™ 2015. We adjusted the 2014 turning movement counts with the April
2015 peak hour counts to estimate the redistribution of volumes at the two project intersections. These
adjusted volumes are provided in Exhibit 6. The original velume data is provided in the appendix.

Level of Service

Level of service is a qualitative description of how well a roadway or intersection operates under
prevailing traffic conditions based on traffic volumes and capacity. A grading system of A through F, similar to
academic grades, is utilized. LOS A is free-flowing traffic, whereas LOS F is forced flow and extreme
congestion. LOS D is generally accepted as the standard in urbanized areas although LOS E is sometimes
accepted in more congested areas. Segment performance is often overshadowed by intersection
performance when signals are closely spaced.

Roadway Performance

Based on daily level of service thresholds from the Florida Department of Transportation
Generalized Annual Average Daily Volumes for Florida’s Urban Areas Level of Service Tables, a four-lane
divided roadway can carry up to approximately 35,800 vehicles per day {(vpd} at LOS DY A two lane
divided roadway can carry approximately 15,540 vpd at LOS D. Therefore, based on the adjusted 2015
volumes, the sections of Valencia Road, Wade Road and Camino Verde operate at acceptable levels of
sarvice. It should also be noted that for projects in urban areas, or areas approaching areas,
performance is more dependent on intersection conditions than the roadway segments.

" Florida Depariment of Transportation— General Annual Average Daity Volumes for Florida’s Uirbanized Areas, 2012.
H ESP&‘R?Q © 2015 M Esparza Engineering, LLC Page 9
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Tucson Mountain Ranch — Commercial Corner
Traffic Impact Study

Intersection Performance

Under existing conditions, both intersections in the study area operate at LOS D with all lane
movements operating at LOS D or better during the morning and afternoon/evening peak hours. The results
are shown in Exhibit 7.

MESP&P?Q ® 2015 M Esparza Engineering, LLC Page 10
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Exhibit 7 Intersections Performance (Existing Conditions)
Valencia/Camino Verde Existing 2015
AM PM
Delay Delay
{seciveh)|LOS|{seciveh) |LOS

Eastbound

Left 26,5 C 19.8 B

Through/Right 22.7 c 19.1 B

Approach 24.1 C 19.3 B8
Westbound

Left 19.1 B 21.1 C

Through 18.6 B 21.3 c

Right 17.2 B 17.8 B

Approach 18.5 B 207 C
Northbound

Left 13.3 B 20.9 C

Through 20.0 C 17.3 B

Right 17.8 B 17.0 B

Approach 18.8 B 17.2 B
Southbound

left 18.3 B 14.5 B

Through/Right 17.6 B 316 C

Approach 17.0 B 289 C
Intersection 21.2 C 22.4 C
Valencia/Wade Existing 2015

AM PM
Delay Delay
(secfveh)|LOS| (sec/veh)|LO3

Eastbhound

Lefi 8.6 B 8.0 A

Through 10,7 B 8.0 A

Right 8.8 B 8.0 A

Approach 10.5 B 8.9 A
Westbound

Left 55 A 4.4 A

Through/Right 4.1 A 4.5 A

Approach 4.7 A 4,5 A
Northbound

Left 12.4 B 10,6 B

Through/Right 13.4 B 10.6 B

Approach 13.3 B 10.6 B
Southbound

Left NZA - N/A -

Through/Right N/A - N/A -

Approach NAA - N/A -
Intersection 9.9 A 6.4 A

M Espam © 2015 M Esparza Engineering, LLC
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Tucson Mountain Ranch — Commercial Corner
Traffic Impact Study

Safety Related Deficiencies

Pima County publishes crash statistics in an annual Safety Management Report. The 2013 Safety
Management Report includes segment crash data from January 1, 2011 to December 31, 2013. Crash data for
the segments of Valencia Road, Wade Road and Camino Verde in the vicinity of the project are in Exhibit 8A,

Pima County applies a procedure that calculates a priority index (P.L), by adding the rank of the
volume, crash frequency, crash rate and severity index {a Maticnal Safety Council-developed index) to rank
locations for corrective measures. A priority rank of “1” would rank the highest in terms of needing corrective
action. Based on this methodology, the lower the priority index (i.e,, closer to “1”), the higher the priority
index rank and the more critical the need for corrective action. Two of the project segments, one on Valencia
Road and the other on Camino Verde, have accident rates of over 1.00 crashes per million-vehicle miles. The
segment on Camino Verde from Valencia Road to Drexel Road has a priority index rank, “20”, in the SMS for
roadways carrying under 10,000 vpd. Valencia Road is programmed to be widened to a four lane section from
Mark Road to Ajo Way, and therefore these data on crashes are for informational and historical purposes only.

Exhibit 8A Roadway Segment Crash Rate Statistics

3 Years: January 2011-December 2013
Length Crash Pl

Segment (miles) | Volume Freq | Rate | Sl PI Ranik
Valencia Road, Ajo Way to Camino Verde 39 2,797 436 | 1.42 | 1.41| 293 79
Valencia Road, Camino Verde to Mark 2.0 21,290 13.00 | 0.56 | 1.45| 185 63
Road
Camino Verde, Valencia Road to Drexel 1.0 7,636 18 215 | 171 ] 170 20
Road
Wade Road, Camino Verde to Valencia 1.3 7,503 6.92 | 0.84 | 1.87 | 338 107
Road
Source: Pima County

Exhibit 8B Intersection Crash Rate Statistics

3 Years: January 2011-December 2013
Crash Pl
Segment Volume Freg Rate sl Pl Rank
Valencia Road/Camino Verde 17,622 7 036 { 169 | 156 59
Valencia Road/Wade Road 16,413 15 0.83 | 1.33 | 128 44
Source: Pima County
M ESPGJ"ZG @ 2015 M Esparza Engineering, LLC Page 13
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Tucson Mountain Ranch — Commercial Corner

Traffic Impact Study
5. Projected Traffic
Site Traffic Forecasting
Trip Generation

The future traffic from the project is estimated using the trip rates contained in the Institute of Traffic
Engineers’ Trip Generation Handbook, 9" Edition. The number of trips generated is the mathematical product
of fland use intensity (building square footage, number of dwelling units, etc.) and the trip generation rate. The
result is the total number of one-way trips {not round trips) expected to be generated by the project. These
trips represent the number of vehicles estimated to enter and leave the project. All of the estimates are based
on average trip rates.

We applied average trip rates from the Trip Generation Handbook to estimate trip generation for the
shopping center uses. Exhibit 9 shows the trip rates and estimated trip generation. Based on the average trip
rates for the project land use, the project generates 5,508 daily one-way trips, with 124 trips during the am
peak hour and 479 during the PM peak hour.

Exhibit 9 Trip Rates and Trip Generation
Trip Rates
ITE |Weekday AM | Weekday PM Avyg Weekday
Proposed Use Unit No.Units Categ. | In Out In Oui in Out
Shopping Center | 1000 SF 129.0 820 0.96 3.71 42.7
62%  38% | 48% 52% 50% 50%

Trip Generation

No. | Weekday AM | Weekday PM Avg Weekday
Proposed Use Unit Units in Out in Out in Out
Shopping Center 1000 SF 129.0 124 479 5,508

77 47 230 249 2,754 2,754

The Trip Generation Handbook also provides guidance on pass-by and diverted trip percentages for
several land uses. The Trip Generation Handbook includes pm peak hour pass-by rates for the land use,
Shopping Center. We applied the pass-by trip reductions to the gross trip generation during the pm peak hour
to estimate the net trips for the project, as shown in Exhibit 10.

Exhibit 10 Pass-By and Net Trips

PASS-BY TRIPS ITE Pass-by Rate Weekday Al Weekday PM Avy Weekday
Categ. In Out in Qut in Qut
Shopping Centar 820 34% o 163 0
P 0 0 78 85 0 0

No. Weekday AV Weelkday PM Avg Weekday
Net Trips Unit Units In Out In Cut in Out
Shopping Center 1000 SF 129.0 124 316 5,508

77 47 152 164 2754 2754

@ 2015 M Esparza Engineering, LLC Page 14
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Tucson Mountain Ranch— Commercial Corner
Traffic Impact Study

Trip Distribution and Assignment

We distributed the site traffic with 30% both to the west and east on Valencia, 15% south on
Wade, 15% north on Camino Verde, and 10% south on Camino Verde. The site trips at the project
driveways and the off-site intersections are shown in Exhibit 11.

Non-Site Traffic Forecasting

Projections of Non-Site Traffic

We estimated year 2017 traffic volumes based on a 3%/year growth rate. Exhibit 12 shows the future
turning movement intersection counts under the no-project condition for the year 2017.

Total Traffic

We added the site traffic volumes to the no-project traffic volumes for the year 2017, and deducted
the pass-by estimates {pm peak hour only) to estimate the total traffic for the horizon year 2017. The
resulting total peak hour turning volumes at the project intersections and driveways are illustrated in Exhibit
13. :

K ESPGFZ@ © 2015 M Esparza Engineering, LLC Fage 15
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