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IV.D Transportation Infrastructure
This Section contains substantial detail as to the findings and recommendations 
of the Traffic Impact Analysis (TIA) that has been prepared in conjunction with 
this PAD. Nonetheless, this material should be viewed only as a summarization 
rather than a comprehensive presentation. For those readers desiring complete 
detail and all of the study’s suppor ting material, the entire TIA is included as 
Appendix D of this PAD document. 

IV.D.1 TIA Scope of Study and Summary of Existing 
Conditions 
As a basis for this TIA, the proposed multi-use development of the PAD Site is 
projected to contain more than 360,000 square feet of total gross floor area 
on approximately 2.5 acres. The total square footage will be comprised of a 
variety of potential uses, including retail shops, a grocery store, residential 
units, a potential hospitality/hotel component, professional offices, and clinic 
spaces. Above-ground and sub-surface parking structures will serve the 
Project.

The scope of the TIA analysis completed for the Project includes the following 
tasks:

• Develop trip-generation estimates for the proposed development 
to promulgate an “Analysis Scenario”. The Analysis Scenario 
represents an assumed, best-guess land-use breakdown that 
is reasonably likely to ultimately comprise the project. It should 
be emphasized that the exact tenant breakdown and intensity 
of each proposed use cannot be known at this time, as the 
final use breakdown will also be driven by market conditions 
at the time of actual development. Nonetheless, the Analysis 
Scenario employed herein represents a conservative, yet 
realistic set of land use assumptions that is a reliable basis for 
the accurate assessment of post-development impacts.

• Distribute and assign generated post-development traffic to 
adjacent roadway network.

• Analyze the traffic impacts of the proposed development 
on surrounding transpor tation infrastructure. The following 
signalized intersections are analyzed:

-Speedway Boulevard at Cherry Avenue
-Speedway Boulevard at Campbell Avenue
-Campbell Avenue at Elm Street

• Document transpor tation improvements and recommendations 
for each study area intersection and roadway segments.

• Calculate parking requirements considering the various uses 
and their peak demands.

a. Relevant Public Street Network 

The following public streets are within the immediate vicinity of the Project 
and provide access and circulation to and from it:

Campbell Avenue

Campbell Avenue is the major nor th-south ar terial roadway that lies directly 
east of the PAD Site. It is a six-lane ar terial with raised medians and has 
a 35 MPH posted speed limit. The road is constructed to the maximum 
cross-section suppor ted by the City of Tucson Major Streets and Routes 
Plan.

Speedway Boulevard

Speedway Boulevard is a major east-west ar terial roadway that abuts the 
south boundary of the PAD Site. It is a six-lane ar terial roadway with raised 
medians and has a 35 MPH posted speed limit. The road is constructed to 
the maximum cross-section suppor ted by the City of Tucson Major Streets 
and Routes Plan. Delivery, emergency, and handicapped access to the PAD 
Site will occur to and from this major ar terial.

Local Public Streets

• Helen Street serves as a minor east-west collector street that 
provides access to not only the PAD Site, but to numerous 
buildings and parking facilities owned by the University of 
Arizona (UA) and the Arizona Health Sciences Center (AHSC). 
Helen Street defines the Site’s nor th boundary and will serve 
as the primary access point for private vehicular traffic to and 
from the PAD Site.
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• Cherry Avenue serves as a minor nor th-south collector street 
providing access to the main University of Arizona campus (to 
the south of Speedway), and to the Banner University Medical 
Center (nor th of Speedway). It lies approximatly 1/4 mile west 
of the Site. The intersection of Cherry Avenue and Speedway 
Boulevard is signalized.

• The 0.8 mile Ring Road within the AHSC (to the immediate 
nor th) is a low speed, two-lane corridor with a speed limit 
of approximately 20 MPH. It essentially forms a loop through 
AHSC and the Banner-UMC (BUMC) proper ty to the adjacent 
nor th. The Road extends from Cherry Avenue, at Drachman 
Street, then nor th to Elm Street, and ultimately south to Mabel 
Street. As par t of BUMC’s construction of a new hospital 
(currently in progress), the Ring Road will be realigned with 
Elm Street to create a new, primary access point and signalized 
intersection for the hospital and for users within AHSC. 

b. Summary of Existing Traffic Conditions 

The existing traffic control configurations at the primary intersections within 
the study area are illustrated in Exhibit No. 40. The signalized intersections 
of greatest impor tance to the proposed Project are located at Campbell 
Avenue/Elm Street, Campbell Avenue/Speedway Boulevard and Speedway 
Boulevard /Cherry Avenue.

Traffic volume data was previously collected in 2012 as par t of studies 
completed for AHSC and for the Banner University Medical Center (BUMC). 
Table No. 7 provides a comparison of those 2012 traffic volumes with 
2015 and 2016 traffic volumes procured from the Pima Association of 
Governments’ Transpor tation Data Management System. This comparison 
shows that the 2015/2016 peak-hour traffic volumes for both the AM and 
PM period at the study intersections are lower than those collected in 
2012. It should be noted, however, that several new buildings are presently 
under construction nearby, including the new BUMC hospital and two (2) 
new teaching and research buildings on the AHSC campus. These may 
ultimately alter traffic patterns within the study area. As such, the more 
conservative 2012 peak-hour traffic volumes were used as the existing-
condition volumes for this TIA. 

Exhibit No. 40 | Existing Traffic Control Configuration 
at Nearby Intersections

PAD DISTRICT BOUNDARY

PROJECT INTERNAL ACCESS DRIVE
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Exhibit No. 41 | Existing Peak-Hour Traffic Volumes
CAMPBELL AVENUE/ SPEEDWAY BOULEVARD

2012 (APRIL) AND 2016 (OCTOBER) TRAFFIC VOLUMES (INTERSECTION 
ENTERING VEHICLES)

AM

2012: 6,024 VPH

2016: 5,521 VPH 8.3% DECREASE

PM

2012: 6,946 VPH

2016: 6,428 VPH 8.1% DECREASE

CHERRY AVENUE/ SPEEDWAY BOULEVARD

2012 (APRIL) AND 2015 (SEPTEMBER) TRAFFIC VOLUMES (INTERSECTION 
ENTERING VEHICLES)

AM

2012: 4,061 VPH

2015: 3,539 VPH 14.7% DECREASE

PM

2012: 4,276 VPH

2015: 4,306 VPH ~1% DECREASE

CAMPBELL AVENUE/ ELM STREET

2012 (APRIL) AND 2015 (SEPTEMBER) TRAFFIC VOLUMES (INTERSECTION 
ENTERING VEHICLES)

PM

2012: 3,481 VPH 12.3% DECREASE

2015: 3,052 VPH

TABLE No. 7 | Comparison Of 2012 and 2015/2016 
Traffic Volumes

Exhibit No. 41 below graphically illustrates the existing peak-hour traffic 
volumes for all through traffic and turning movements at all of the 
intersections, both major and minor, within the study area.

PAD DISTRICT BOUNDARY

PROJECT INTERNAL ACCESS DRIVE
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A capacity analysis of the study area’s public streets and intersections was 
also conducted consistent with the methodologies outlined in the Highway 
Capacity Manual (HCM) from the Transpor tation Research Board (2010 
version). The HCM employs methodologies to calculate intersection Level 
of Service (LOS), which is a qualitative assessment of the quantitative 
effect of factors such as intersection geometry, lane configuration, and 
traffic volumes. Operating conditions are categorized as “A” through “F,” 
with “A” representing the most favorable conditions and “F” representing 
the least favorable. The City of Tucson requires that traffic impact upon 
streets/intersections from all new development be mitigated to a Level of 
Service “D” or better. 

Intersection LOS is computed as a weighted average of vehicle delay. 
An intersection may have an acceptable overall LOS, but may also have 
individual movements (through traffic or turning movements) with an 
unacceptable LOS. As a result, all movements are analyzed individually, 
and recommendations are made to reduce delay and increase capacity 
on the critical ones. A summary of the resulting capacity analysis for the 
peak-hour existing conditions is found in Table No. 8.

The stop-controlled intersection of Mabel Street/Campbell Avenue is the 
only intersection within the study area that operates at an LOS of “F” in the 
existing condition. This is due to the delay incurred by vehicles attempting 
to make a left turn from eastbound Mabel Street onto nor thbound Campbell 
Avenue. An LOS of “F” on a minor street that is stop-controlled at an 
intersection with a major ar terial is a common condition in busy urban 
environments. 

c. Public Transit and Multi-Modal Considerations 

The PAD Site’s location at the intersection of two (2) major ar terials 
provides for a rich alternative-modes environment. The various transit and 
transpor tation options available in close proximity to the Site are described 
below. The Project is designed to ensure direct pedestrian connectivity to 
this vibrant multi-modal framework.

Sun Tran Bus Routes

Sun Tran provides transit service bordering the PAD Site, with bus stops 
on both Campbell Avenue and Speedway Boulevard. Routes on Speedway 
Boulevard include Nos. 4, 5, 102X, 103X, 105X, and 109X. Routes on 
Campbell Avenue include Nos. 9, 15, 20, and 103X (see Exhibit No. 42).

LOCAL 

INTERSECTION

INTERSECTION 

LOS

INTERSECTION 

DELAY (S)

TRAFFIC 

CONTROL

ELM STREET/ CAMPBELL AVENUE

AM PEAK HOUR B 18.4
SIGNALIZED

PM PEAK HOUR C 28.5

MABEL STREET/ CAMPBELL AVENUE*

AM PEAK HOUR F 86.0
UNSIGNALIZED

PM PEAK HOUR F 147.2

SPEEDWAY BOULEVARD/ CAMPBELL AVENUE

AM PEAK HOUR D 45.8
SIGNALIZED

PM PEAK HOUR D 52.7

CHERRY AVENUE/ SPEEDWAY BOULEVARD

AM PEAK HOUR C 20.2
SIGNALIZED

PM PEAK HOUR C 26.9

HELEN STREET/ CHERRY AVENUE*

AM PEAK HOUR C 22.4
UNSIGNALIZED

PM PEAK HOUR B 10.8

HELEN STREET/ MARTIN STREET*

AM PEAK HOUR A 9.2
UNSIGNALIZED

PM PEAK HOUR A 9.1

WARREN AVENUE/ SPEEDWAY BOULEVARD*

AM PEAK HOUR D 27.9
UNSIGNALIZED

PM PEAK HOUR D 25.9

HELEN STREET/ CAMPBELL AVENUE*

AM PEAK HOUR C 18.1
UNSIGNALIZED

PM PEAK HOUR D 29.4

*INTERSECTION LOS AND DELAY FOR UNSIGNALIZED INTERSECTIONS IS 

REPORTED AS “WORST-MOVEMENT LOS”

TABLE No. 8| Existing Peak-Hour Intersection LOS 
Summary
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Exhibit No. 42 | SunTran Bus Service and 
Nearby Routes

Cat Tran Shuttle Service

The University of Arizona Cat Tran system circulates within the UA campus 
and near the proposed PAD Site. The Green, Yellow, and Purple routes run 
along Cherry Avenue, approximately 1/4 mile west of the Site (see Exhibit 
No. 43).

Tucson Streetcar Facilities

Phase I of the City of Tucson’s 3.9-mile modern streetcar system was 
completed in the summer of 2014. The streetcar line begins at Warren 
Avenue and Helen Street, within a few hundred feet of the PAD Site, and 
provides direct access to the University of Arizona campus and to the 
downtown Tucson core, terminating on the west side of I-10 (see Exhibit 
No. 44). The Streetcar provides 10-15 minute service frequency during the 
weekday and weekend peak periods, and 20-30 minute frequency during 
off-peak periods. The system operates from 7:00 am to 10:00 pm on 
Monday to Thursday, from 7:00 am to 12:00 am on Friday, from 8:00 am 
to 12:00 am on Saturday, and from 8:00 am to 8:00 pm on Sunday. Phase 
I of the City of Tucson’s 3.9-mile modern streetcar system was completed 
in the summer of 2014.

Designated Bike Routes

The PAD Site is surrounded by a robust network of designated bicycle routes 
and striped bike lanes (see Exhibit No. 45). Both Speedway Boulevard and 
Campbell Avenue are designated as Bike Routes with Striped Shoulders 
on the Pima County Regional Bike Map (PCRBM), while Helen Street is 
designated as a Residential Street.

An existing shared-use path along the Warren Avenue alignment serves as 
a primary nor th-south bicycle route for both cyclists and pedestrians. Both 
Warren Avenue and Highland Avenue feature underpasses that provide safe, 
grade-separated crossings beneath Speedway Boulevard and facilitate safe 
and direct access to the UA main Campus. The Warren Avenue underpass 
also provides passage for the streetcar; bikes must be walked through 
the underpass along with pedestrians. The Highland Avenue underpass 
accommodates both pedestrians and bicycle riders, making it a prime 
southward connective route to the main campus.

According to data obtained from the City of Tucson and UA, there are no 
current plans for the designation or construction of any new bicycle routes 
in the study area vicinity.

* 

* 

http://www.sunlinkstreetcar.com

SUBJECT PAD SITE
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Exhibit No. 43 | University of Arizona Cat-Tran 
Shuttle Service

Exhibit No. 44 | Tucson Streetcar (Sunlink System) 
in Vicinity of PAD Site

Exhibit No. 45 | Pima County Regional Bike Map/UA 
Campus Bike Map

PAD DISTRICT BOUNDARY

* 

* 

SUBJECT PAD SITE

HELEN-WARREN STREETCAR 
STATION

19

* 

* 

SUBJECT PAD SITE

https://parking.arizona.edu/pdf/maps/cat-tran-shuttle-guide-web.pdf

http://www.sunlinkstreetcar.com

https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/
Transportation/Bike%20Maps/Pima%20County%20bike%20map%20cover%20
side%202015.pdf
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IV.D.2 Post-Development Impacts Analysis and TIA 
Recommended Modifications 
As mentioned earlier, the Analysis Scenario used for this TIA represents 
an assumed, best-guess land-use breakdown that is reasonably likely to 
ultimately comprise the project. The exact tenant breakdown and intensity of 
each proposed use cannot be known at this time, as the final use breakdown 
will also be driven by market conditions at the time of actual development. 
Nonetheless, the Analysis Scenario employed herein represents a conservative, 
yet realistic set of land use assumptions that is a reliable basis for the accurate 
assessment of post-development impacts. If necessary at the time of actual 
development, an updated TIA will be prepared and provided to TDOT if the final 
land-use mix for the Project significantly diverges from that of the Analysis 
Scenario used herein.

a. Future Conditions Analysis

Traffic impact analysis procedures utilize a four-step process to forecast 
travel demands. Trip generation is the first step in the process; it estimates 
the number of trips to be “produced” or “generated” by a par ticular land 
use type within a specific traffic analysis zone. Traffic analysis zones are 
also “destinations” of trips, or trip “attractors.” Examples of attractors are 
land uses such as commercial establishments and employment centers; 
the proposed PAD Project constitutes an attractor.

Trip generation is then followed by trip distribution (i.e. from which 
direction(s) are people traveling), mode choice (i.e. how they travel; by 
vehicle, walking/biking, or by bus/transit), and route assignment (which 
streets they utilize). 

Upon completion of this four-step process, a capacity analysis of the 
roadway network (streets/intersections) is performed to evaluate their 
operational performance. Each of these steps is described in more detail 
below.

Project Trip Generation

In addition to the existing traffic volumes on the street network, the 
analysis of future conditions reflects trips that will be generated from future 
surrounding developments, including the new BUMC hospital, medical 
clinics, and associated offices, as well as on-going and future academic 
and research building construction on the Arizona Health Sciences Center 
(AHSC) campus.

The trip generation from these nearby developments was referenced in 
this study from the prior TIA completed for the BUMC project. As such, 
the background traffic element in this present analysis is represented by 
the total traffic previously estimated for Phase II of the BUMC development 
(year 2035), less the traffic that was then estimated (in the prior BUMC 
TIA) for the anticipated build-out of the subject PAD Site. The total trip 
generation used to represent the background traffic is therefore summarized 
in Table No. 9 below. The background trips distributed and assigned within 
the study area are illustrated in Exhibit No. 46.

With the above in mind, trip generation was calculated from qualitative 
measures associated with the proposed PAD’s mix of land uses, such as 
the estimated number of employees of a facility or business, development 
square footages, and number of residential dwelling or hospitality units. 
Trip generation estimates reflect the number of trips entering or exiting a 
site or development during a specified time period (e.g. daily, or during 
the morning and afternoon peak-periods). The Institute of Transpor tation 
Engineers (ITE) Trip Generation Manual contains trip-generation rates 
developed from an aggregation of more than 4,000 traffic studies and for 
dozens of land use categories. The ITE trip generation categories, rates, 
and in-out distributions used for the proposed PAD Project’s mix of uses 
are presented in Table No. 10.

AM PEAK PM PEAK

IN OUT TOTAL IN OUT TOTAL

1,761 436 2,196 412 1,660 2,099

DAILY TOTAL: 19,849

Table No. 9 | Background Trip Generation 
(Phase 2, 2035, Banner University Medical Center Traffic Study)
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Exhibit No. 46 | Background Peak-Hour Traffic Table No. 10 | Trip Generation Land Uses,
ITE Codes and Rates

HIGH-RISE RESIDENTIAL

ITE 9TH EDITION CATEGORY: 232

DAILY T=4.18*(UNITS) 50% IN 50% OUT

AM PEAK HOUR T=0.34*(UNITS) 19% IN 81% OUT

PM PEAK HOUR T=0.78*(UNITS) 62% IN 38% OUT

HOTEL

ITE 9TH EDITION CATEGORY: 310

DAILY T=8.17*(ROOMS) 50% IN 50% OUT

AM PEAK HOUR T=0.53*(ROOMS) 59% IN 41% OUT

PM PEAK HOUR T=0.60*(ROOMS) 51% IN 49% OUT

MEDICAL-DENTAL OFFICE BUILDING

ITE 9TH EDITION CATEGORY: 720

DAILY T=36.13*(1000 SF) 50% IN 50% OUT

AM PEAK HOUR T=2.39*(1000 SF) 79% IN 21% OUT

PM PEAK HOUR T=3.57*(1000 SF) 28% IN 72% OUT

GENERAL OFFICE BUILDING

ITE 9TH EDITION CATEGORY: 710

DAILY T=11.03*(1000 SF) 50% IN 50% OUT

AM PEAK HOUR T=1.56*(1000 SF) 88% IN 12% OUT

PM PEAK HOUR T=1.49*(1000 SF) 28% IN 72% OUT

SUPERMARKET

ITE 9TH EDITION CATEGORY: 850

DAILY T=102.24*(1000 SF) 50% IN 50% OUT

AM PEAK HOUR T=3.40*(1000 SF) 62% IN 38% OUT

PM PEAK HOUR T=9.48*(1000 SF) 51% IN 49% OUT

HIGH-TURNOVER (SIT-DOWN) RESTAURANT

ITE 9TH EDITION CATEGORY: 932

DAILY T=127.15*(1000 SF) 50% IN 50% OUT

AM PEAK HOUR T=10.81*(1000 SF) 55% IN 45% OUT

PM PEAK HOUR T=9.85*(1000 SF) 60% IN 40% OUTPAD DISTRICT BOUNDARY

PROJECT INTERNAL ACCESS DRIVE
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Based on guidance provided by the ITE Trip Generation Manual, the 
weighted average rate was used to then forecast the trips generated by 
the Project. Table No. 11 provides a breakdown of the total baseline trip 
generation for the fully developed PAD Site; this breakdown is based upon 
the Analysis Scenario discussed earlier in this Section and which is a best-
guess land-use breakdown that is reasonably likely to ultimately comprise 
the Project. While the final magnitude of each individual proposed use 
cannot be known at this time, the Analysis Scenario employed herein 
represents a conservative, realistic set of land use assumptions that is a 
reliable basis for the accurate assessment of post-development impacts.

Pass-by Trips and Internal Capture

It is impor tant to note that, for many land uses, not all trips generated 
represent a new trip added to the roadway system. A percentage of all 
trips, referred to as “pass-by”, is from traffic already using the adjacent 
roadway and entering the Site as an intermediate stop on the way to or 

from another destination. From ITE data, a supermarket (grocery) land-use 
would have a pass-by rate of 36%, while a restaurant would have a pass-
by rate of 43% in the PM peak period.

In addition, mixed-use developments have trip interactions between the 
various land-uses within the development itself. An individual makes a trip 
to a retail establishment, and then makes a trip to a restaurant, without 
making an additional trip on the adjacent street network.

To account for these types of internal trips within a multi-use development, 
internal capture rates were applied based on the National Cooperative 
Highway Research Program (NCHRP) publication, Enhancing Internal Trip 
Capture Estimation for Mixed-Use Developments. NCHRP Project 8-51 was 
used in this TIA. The NCHRP internal capture worksheet is provided in the 
full TIA repor t which is provided in Appendix D of this PAD document.

Table No. 11 | Project Trip Generation (Analysis Scenario)

LAND USES
(ITE CATEGORY) INTENSITY UNITS DAILY TOTAL AM PEAK PM PEAK

IN OUT TOTAL IN OUT TOTAL

HIGH-RISE RESIDENTIAL (232) 28 DU 118 2 8 10 8 7 11

HOTEL (310) 92 ROOMS 752 29 20 49 28 27 55

MEDICAL-DENTAL OFFICE (720) 155 1000 SF 5,614 293 78 371 155 400 555

GENERAL OFFICE (710) 55 1000 SF 608 76 10 86 14 68 82

SUPERMARKET (850) 40 1000 SF 4,090 84 52 136 193 186 379

HIGH-TURNOVER (SIT-DOWN) 
RESTAURANT (932) 19 1000 SF 2,472 116 94 210 115 76 191

TOTAL 13,654 600 262 862 513 764 1,273
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b. Alternative Mode Considerations 

The proposed PAD possesses transit-oriented development (TOD) 
characteristics, being located near the Helen-Warren station of the 
streetcar, and within the immediate proximity of numerous transit/bus 
routes, designated bicycle routes, and established pedestrian sidewalks 
and street crossings.

As such, it is anticipated that a significant percentage of trips to and from 
the development will be made by walking, bicycling, riding the bus, and/
or streetcar. Based on a review of American Community Survey data 
(their five-year estimate for Year 2011–2015), the Tucson area generally 
showed an 11% use of alternative transpor tation modes, and a 36% use 
of alternative modes for the area within an approximately one-mile radius 
around the proposed PAD Site (this higher percentage being influenced by 
students in the UA environment). 

The TOD characteristics of the proposed PAD notwithstanding, the Project 
will also represent a more regional shopping and employment destination. 
The percentage of individuals who arrive by non-vehicular modes will 
always vary by land use. Hospitality/hotel patrons, for example, may rely 
on non-private-vehicle modes, while the percentage of employees and 
clinic patrons who use alternative modes will be less. It is reasonable to 
assume that the overall percentage of those who use alternative modes 
with the proposed PAD Project will be higher than the regional average of 
11%, but not as high as the 36% that is reflective of more student usage. 
Multimodal percentages for the proposed PAD by land use were assumed 
as follows:

• Residential Use: 15% of trips will arrive by alternative modes. 
This recognizes that the residents will not primarily be affiliated 
with Banner Health or the UA/AHSC, but have employment 
outside the study area.

• Hospitality/Hotel Use: 35% of trips will arrive by alternative 
modes. Many hotel patrons will choose to stay at the hotel 
because of its location within walking distance to the UA and 
the BUMC hospital facilities. In addition, most higher-end hotels 
now offer a car-share program or on-site rentals that fur ther 
reduce trip counts. The streetcar will also provide convenient 
access to the downtown core and other activity centers.

• Retail Land Use: 35% of trips will arrive by alternative modes, 
this being attendant to the street-level uses allocated for 
restaurants, retail shops, and grocery. The project area already 
has a high alternative mode use percentage, such that this 
por tion of the development will attract a significant percentage 
of those trip types. 

• Professional Office and Clinic Land Use: 10% of trips will 
arrive by alternative modes. It was assumed that these trips 
would generally originate outside of the project area of greater 
Tucson rather than be by UA students and faculty, and this 
alternative mode usage is consistent with the regional average.

A summary of these alternative mode use percentages is provided in Table 
No. 12. A summary of the trip generation, with the reductions associated 
with alternative mode usage, is provided in Table No. 13.

LAND USE 
(ITE CATEGORY)

PERCENTAGE OF TRIPS MADE BY 
ALTERNATIVE MODES

HIGH-RISE RESIDENTIAL (232)

HOTEL (310)

MEDICAL/DENTAL OFFICE 
(720)

GENERAL OFFICE (710)

SUPERMARKET (850)

HIGH-TURNOVER (SIT-DOWN) 
RESTAURANT (932)

5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Table No. 12 | Alternative Mode Use 
Percentages of Trips
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c. Trip Distribution and Route-Choice Assignment 

Directional Trip Distribution

The next step in the analysis process is to estimate from which direction 
the trips are originating and to which they are traveling. The directional 
distribution for the proposed PAD Site is based on the most recent traffic 
volumes from the Pima Association of Government’s (PAG’s ) traffic data 
management system (TDMS). Table No. 14 summarizes the trip distribution 
anticipated for the proposed PAD Site.

Route Choice/Traffic Assignment

Traffic assignment is the next step of the traffic forecast procedure and 
involves determining the amount of traffic that will use specific routes 
within the overall analysis network. The result of traffic assignment is the 
total number of projected trips, by direction and turning movements, at 
each of the study’s street intersections. Traffic assignment is determined 
by considering logical routings, available roadway capacities, left turns at 
critical intersections, and perceived travel times. The anticipated delay for 
vehicles making a left-turn at the eastbound approach at Mabel/Campbell 

Table No. 14 | Project Trip Distribution

Table No. 13 | Reduced Trip Generation (Discounted for Multi-Modal Usage)

LAND USES
(ITE CATEGORY) INTENSITY UNITS DAILY TOTAL*

AM PEAK PM PEAK

IN OUT TOTAL IN OUT TOTAL

HIGH-RISE RESIDENTIAL (232) 28 DU 100 2 5 7 3 1 4

HOTEL (310) 92 ROOMS 489 18 3 21 12 11 23

MEDICAL-DENTAL OFFICE (720) 155 1000 SF 5,053 224 29 253 134 346 480

GENERAL OFFICE (710) 55 1000 SF 547 58 4 62 12 59 71

SUPERMARKET (850) 40 1000 SF 3,068 37 23 59 68 68 135

HIGH-TURNOVER (SIT-DOWN) 
RESTAURANT (932)

19 1000 SF 1,854 58 43 101 31 16 47

TOTAL 11,110 397 106 503 259 501 760

*DAILY TOTAL REFLECTS REDUCTIONS FOR MULTI-MODAL ONLY AND DOES NOT REFLECT REDUCTIONS DUE TO PASS-BY TRIPS OR INTERNAL CAPTURE

ROUTE AVERAGE DAILY 
TRAFFIC (ADT)

PERCENTAGE OF 
ADT ON ROUTE

CAMPBELL AVENUE (FROM 
THE NORTH)

36,000 22%

SPEEDWAY BOULEVARD
(FROM THE EAST)

40,100 25%

CAMPBELL AVENUE 
(FROM THE SOUTH)

37,500 23%

SPEEDWAY BOULEVARD
(FROM THE WEST)

40,000 25%

PARK AVENUE 
(FROM THE SOUTH)

9,000 5%

TOTAL 100%
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was considered in the assignment during the PM peak period (since this 
was the only intersection with an “F” LOS). It was assumed that 90% would 
therefore utilize Elm Street, from the Ring Road, or utilize Cherry Avenue 
for alternative nor thbound routes. Total peak-hour traffic assignment for 
the Project-generated traffic and all projected background traffic is shown 
in Exhibit No. 47.

d. Intersection Operational Analysis

Capacity analysis was performed for each study area intersection for 
background traffic, as well as for total traffic conditions (i.e. background 
traffic plus the PAD Project’s traffic).

With the addition of the background traffic from the BUMC Phase II hospital 
development and new UA/AHSC campus facilities alone (i.e. without the 
additional traffic from the PAD Project), traffic operations at several study 
area intersections are negatively impacted.

Side note: The Elm Street at Campbell Avenue intersection 
will soon undergo capacity and design improvements by 
Banner Health. As such, it is assumed in this traffic-operations 
analysis that this intersection will be operating under the 
updated configuration, wherein eastbound dual left-turns and a 
southbound dedicated right-turn lane will be in place.

The intersection of Cherry Avenue at Speedway Boulevard shows a 
significant decrease in operational performance during the PM peak 
period. Over five hundred (500) trips during the peak hours are forecasted 
to make a southbound left-turn. It is recommended to provide southbound 
dual left-turn lanes at this approach. During the AM period, eastbound 
traffic entering into the study area exceed the capacity of the single left-
turn lane. An eastbound dual left-turn lane is needed to accommodate 
the increased vehicular traffic. The southbound dual left-turn movement 
should be permitted/protected, if sight-distance is adequate.

The Cherry Avenue at Helen Street intersection, currently an east/west 
two-way stop controlled intersection, is anticipated to operate at LOS “F” 
with the additional background traffic. To accommodate the AM right-turn 
traffic, a dedicated nor thbound right-turn lane is recommended; this also 
improves westbound operations. In addition, a westbound left-turn lane is 
recommended, with approximately two hundred (200) linear feet of storage 
to accommodate left-turn queues.

Exhibit No. 47 | Total (Project and Background) 
Peak-Hour Traffic Assignment

PAD DISTRICT BOUNDARY

PROJECT INTERNAL ACCESS DRIVE
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The Speedway Boulevard at Campbell Avenue intersection shows high delay 
due to the heavy traffic volumes during peak periods. It is recommended 
that an additional left-turn lane be constructed for the westbound approach 
on Speedway Boulevard. The storage length should be extended to two 
hundred sixty feet (260’) for both left-turn lanes.

The Mabel Street at Campbell Avenue intersection has failing operational 
performance due to eastbound left-turn movements. High delays are 
common when a minor street intersects with a major ar terial possessing 
the heavy traffic volume that characterizes Campbell Avenue. Additional 
improvements for the intersection are not recommended.

A summary of intersection performance and LOS ratings under background 
conditions is provided in Table No. 15.

Total Traffic Intersection Operations

Two tables are presented below providing summaries of intersection 
performance and LOS ratings under total traffic conditions (i.e. background 
traffic plus that from the proposed PAD Project). Table 15 reflects 
LOS performance without the necessary intersection improvements 
recommended above being in place. Table 15 assumes these recommended 
necessary intersection improvements are in place.

Table Nos. 16 and 17 illustrate that, with the above recommended 
intersection improvements being in place, traffic operations LOS levels 
will improve at the key intersections within the study area. These 
improvements will ensure an overall LOS of “D” or better at each per tinent 
signalized intersection (please note, however, that some of individual traffic 
movements within these intersections do not meet this LOS standard).

Table No. 15 | Background Peak-Hour Traffic LOS 
Summary

LOCAL 
INTERSECTION

INTERSECTION 
LOS

INTERSECTION 
DELAY (S)

TRAFFIC 
CONTROL

ELM STREET/ CAMPBELL AVENUE

AM PEAK HOUR C 23.7
SIGNALIZED

PM PEAK HOUR C 30.2

MABEL STREET/ CAMPBELL AVENUE*

AM PEAK HOUR F 181.3
UNSIGNALIZED

PM PEAK HOUR F 529.4

SPEEDWAY BOULEVARD/ CAMPBELL AVENUE

AM PEAK HOUR D 45.2
SIGNALIZED

PM PEAK HOUR E 60.7

CHERRY AVENUE/ SPEEDWAY BOULEVARD

AM PEAK HOUR D 35.6
SIGNALIZED

PM PEAK HOUR E 67.1

HELEN STREET/ CHERRY AVENUE*

AM PEAK HOUR F 92.2
UNSIGNALIZED

PM PEAK HOUR F 134.6

HELEN STREET/ MARTIN STREET*

AM PEAK HOUR A 9.7
UNSIGNALIZED

PM PEAK HOUR A 9.8

WARREN AVENUE/ SPEEDWAY BOULEVARD*

AM PEAK HOUR E 45.9
UNSIGNALIZED

PM PEAK HOUR D 32.2

HELEN STREET/ CAMPBELL AVENUE*

AM PEAK HOUR C 22.2
UNSIGNALIZED

PM PEAK HOUR F 64.8

*INTERSECTION LOS AND DELAY FOR UNSIGNALIZED INTERSECTIONS IS 
REPORTED AS “WORST-MOVEMENT LOS”
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Table No. 16 | Total (Project and Background) Peak-
Hour LOS Summary (Without Improvements)

LOCAL 
INTERSECTION

INTERSECTION 
LOS

INTERSECTION 
DELAY (S)

TRAFFIC 
CONTROL

ELM STREET/ CAMPBELL AVENUE

AM PEAK HOUR C 24.3
SIGNALIZED

PM PEAK HOUR C 30.5

MABEL STREET/ CAMPBELL AVENUE*

AM PEAK HOUR F 173.0
UNSIGNALIZED

PM PEAK HOUR F 762.8

SPEEDWAY BOULEVARD/ CAMPBELL AVENUE

AM PEAK HOUR D 53.7
SIGNALIZED

PM PEAK HOUR E 68.6

CHERRY AVENUE/ SPEEDWAY BOULEVARD

AM PEAK HOUR D 49.5
SIGNALIZED

PM PEAK HOUR E 78.3

HELEN STREET/ CHERRY AVENUE*

AM PEAK HOUR F 170.8
UNSIGNALIZED

PM PEAK HOUR F 284.5

HELEN STREET/ MARTIN STREET*

AM PEAK HOUR A 9.44
UNSIGNALIZED

PM PEAK HOUR C 23.13

WARREN AVENUE/ SPEEDWAY BOULEVARD*

AM PEAK HOUR F 56.3
UNSIGNALIZED

PM PEAK HOUR D 34.7

HELEN STREET/ CAMPBELL AVENUE*

AM PEAK HOUR D 31.8
UNSIGNALIZED

PM PEAK HOUR F 104.4

*INTERSECTION LOS AND DELAY FOR UNSIGNALIZED INTERSECTIONS IS 
REPORTED AS “WORST-MOVEMENT LOS”

Table No. 17 | Total (Project and Background) Peak-
Hour LOS Summary (With Improvements)

LOCAL 
INTERSECTION

INTERSECTION 
LOS

INTERSECTION 
DELAY (S)

TRAFFIC 
CONTROL

ELM STREET/ CAMPBELL AVENUE

AM PEAK HOUR C 23.7
SIGNALIZED

PM PEAK HOUR C 30.2

MABEL STREET/ CAMPBELL AVENUE*

AM PEAK HOUR F 181.3
UNSIGNALIZED

PM PEAK HOUR F 529.4

SPEEDWAY BOULEVARD/ CAMPBELL AVENUE

AM PEAK HOUR D 46.7
SIGNALIZED

PM PEAK HOUR D 49.5

CHERRY AVENUE/ SPEEDWAY BOULEVARD

AM PEAK HOUR C 27.1
SIGNALIZED

PM PEAK HOUR C 32.3

HELEN STREET/ CHERRY AVENUE*

AM PEAK HOUR E 37.1
UNSIGNALIZED

PM PEAK HOUR F 175.5

HELEN STREET/ MARTIN STREET*

AM PEAK HOUR A 9.7
UNSIGNALIZED

PM PEAK HOUR A 9.8

WARREN AVENUE/ SPEEDWAY BOULEVARD*

AM PEAK HOUR F 56.3
UNSIGNALIZED

PM PEAK HOUR D 34.7

HELEN STREET/ CAMPBELL AVENUE*

AM PEAK HOUR D 31.8
UNSIGNALIZED

PM PEAK HOUR F 104.4

*INTERSECTION LOS AND DELAY FOR UNSIGNALIZED INTERSECTIONS IS 
REPORTED AS “WORST-MOVEMENT LOS”
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e. Recommendations for Transportation Improvements

As shown in Exhibit No. 24 (the PAD Master Site Plan; p. 70-71), the 
Project proposes new access points off of Speedway Boulevard and Helen 
Street. Both access points are proposed to be approximately three hundred 
feet (300’) west of Campbell Avenue. The Speedway Boulevard access 
point will be located in proximity to a Sun Tran bus pullout and will be 
used for delivery, emergency, and disabled access only, while the Helen 
Street access will be the Project’s primary one for private vehicle ingress/
egress. It is recommended that the Helen Street access entry be expanded 
to accommodate the high inbound/outbound traffic volumes. This includes 
providing a nor thbound dedicated left-turn lane exiting the Project and 
featuring the standard minimum storage length of one hundred twenty 
feet (120’). All-way stop control is recommended to be established at this 
entry/intersection with Helen Street. These improvements will, of course, 
be the responsibility of the PAD developer.

The following Table No. 18 provides recommendations for needed 
improvements at the study area’s respective intersections. These 
improvements are the result of all projected future traffic increases, 
including those from background traffic (i.e. the ultimate development of 
the BUMC campus and the AHSC campus), together with that from the 
subject PAD Proper ty. 

Responsibility for the provision of these various intersection improvements 
is addressed under the “Comments” heading. With respect to the proposed 
PAD Project, the associated impact fees will be substantial. It is anticipated 
that these impact fee monies will fully address the owner/developers’ 
financial responsibility for whatever needed improvements result directly 
from their project’s impact.
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