FIRST AVENUE,
RIVERROAD TO
GRANT ROAD-
NEEDS ASSESSM
STUDY

Contract Number : Contract No. 181820
Purchase Order: No. 40748

-07

June 2021

e win "

HOARML AAMME 110

RULIRLLIIRL



First Avenue, River
Road to Grant Road -
Needs Assessment
Study

Contract Number: Contract No. 181820 -07
Purchase Order: No. 40748

Prepared for:

City of Tucson

201 N. Stone Ave. 6th Floor
Tucson, AZ 85701

Prepared by:

1Z KITTELSON
I\ & ASSOCIATES

Kittelson & Associates, Inc.
2 E. Congress Street, Ste 705
Tucson, AZ 85701

In Association with:
CMG Drainage Engineering, Inc

Structural Concepts, Inc




Table of Contents

EXECUTIVE SUMMARLY. ...ttt et e ettt oo et et ettt oo et eetaa e e e e eeeaa e e et 2eeetba e aaeetbaaaaeesbanaae aaee 1
(e (0] [=To D T=T o g o (o] I PP PO PP PPPPPPPTPPPPPOE 1
1100 | O] o] [=Tox 1)Y= PO PP PUPPPOPIPN 1
ChalleNgES & NEEAS ...ttt ettt oot ee e ookttt e e ot e et e a4 ek b et e e e ot e e e ok be e e e e aa b b et e e e ek bbb e e e aneeesanbbeeeeabreeeeeas 1
IMPIrOVEMENT AIEINALIVES ..ottt ettt e e s bbb e s b e et e e ok b b et a4 oAk b et e oo ab b e e e s b et a2 e nb e e e e e s b bt e e e annbe e e nbbe e e e annnee 4

1st Avenue CroSs SECHION AIEINALIVES  ...oo.viiiiiiiiiee ittt ettt b et e s e s rr e e e ne e e ss e ane e e nnre e e nnreennneas 5
AEINALIVE SUMIMAIY  .iiiiiiiiiei e e e i e e e s s st e e e e e e e s s s s et teaeeessaaaa e teeeeeeeaeees s ssssteeeee s s ssneeeeeeeeaeese s s nnnnteneeesaannnnrnnnnenaens 6
COSE ESHMALES ....eiiiiiieieie ettt ettt re e o Rt e e bt ekt e 4Rt e oA R et eh et e ea b e e e 1R e e e eR R e e ea R et e eR R e e R R e e e R et e nR e e e nnne e e nn e nnren 7

INTRODUGCTION . ...ttt ettt e e oo e e ettt e ettt bttt s £ttt bb oo o 5o e e e e et e e e e e tbees £e et bbbb e e e e e e e eaeeeeeeeaes seeenbbnennnnnns 9
L (0= ox A 1= 1= o3 1 o] o USSR 9
SHUAY ODJECHIVES ..ot e ettt e e ettt ettt ettt et ettt te e e e e e e et et ettt ettt e et e ——a———aeaatt et et ettt e rrararaaaraa——_ 9
S (8o | = g (o] o = g PP 10
S (80 ) o 0Tt = P 10
PErfOrMANCE IMEBASUINES ..ottt ittt ettt e e e ekttt e bttt e oo ek b et e e e aa kbt e e e e oAb et e e ek b et e e ok b et e e e aabb e e e e e aabeeeeebbeeeessnbneeeeans 11
(D= (e BT U] 010 1= OO EP TP PPPPR 12
(070] 0] 1122 (IS 11T K O PP PPPUPPRTP 12

CURRENT CONDITIONS . .. ettt ettt ettt e e e ettt £ e e e e ettt e e e e et ta s e e ee e bt oareeeeesbbseeaesbbnseaaaenen os 14
o] 1 a o J=TaTo I =T o To B O LT PO PP TP PP PPPRP 14
Lo [ PP UPRPRTRPPPP 15
1Yo 1111 Y PP UURPRPPPPR 17

TrAfIC VOIUMIE ettt ook bttt e e o2 ket e okt bt e a4 4a kb e et a4 eR b bttt e e bt be e anbb et e e e nbb e e e e snnbneae s 17
COrTIAOr LEVEI Of SEIVICE ...ttt e ettt e e bt e e e ar e e e e e b e e e e e st e e s et e e e e e nneeeeennnes 17
INTErSECHION LEVEI Of SEIVICE ...ttt ettt e e et e st e e s bt e e s e et e e s e e e s e e e s 20
[ =To Ly (= T I @ o T=T = 110 T 21
PEUESTIAN VOIUMES ...ttt ettt st e e o et e e e et e e e e et e e e e b et e e e s e e e e e an e e e e annre e e e e nnne 21
[ g o1 4= To W O {01111 T RSP 22
L0 Lo IS o g F= 1= I @ 0 11 [T £ S 23
oYl L @] o1 =1 1T L PSPPI 24
2T (I o] 0 4= TR PR 24
(Y= o B I oS (T PRSP 25
INErSECION LEVEI Of SEIVICE ..ottt ettt e e e bttt e s bt e e s bbbt e e s anb b et e e snbaeeesaneee s 26
1=V £ ST 26
ST (] PRSPPI 27
Crash DAta ANGIYSIS ....eeeieiiieiiiitiiii ittt e e e oottt ettt e e e ea bt bttt ee e e e e e s oo b et be et e e eaeeehbeeeeeeeeaeeesannbbbbeeeeeaeeeanbbebeeeaaaeaeaanns 27
= T 10 (0 = OO TP PP PRPPPUPPPPP 31
[ To| o111 o [T UPPPRTRRP 31

(D =] 0 F= Vo = TP UPPPPPR 31


file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459025
file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459038

Ly |1 To 3 = o [o = TP URPPPR 32

T | g1 o) V- | TP ETPT TP 33
L1 =2 PO P PP P PP UPRPPTPPPPPTN 33
FUTURE CONDITIONS. ...ttt et ettt ettt e et e £ e et eeba e e e e et bba e e e eeeba s oaeeaeebba e e e aesbaa e eeaessaan e eas 35
O R B = i (ol o] [=Tod o] £ PP U PP PP PRTRPP 35

Y L] o111 TP TSP OPRP 36
COrTIAOr LEVEI OF SEIVICE .ottt sttt s e ekt e e R e e et e s bt e e s e e e amEe e e ss e e e snre e e nnre e e nneennneean 36
INtErSECHION LEVEI OF SEIVICE ...ttt s et e st n e e e ne e e s nre e e anr e e e nnn e e s neeanes 36
Pedestrians and BICYCIES  ......uuiiiiiiii oo e e e e e e s e s ettt e e e es et te e e e e eaeess s s a e baeeeeee e s ntb e e e e e eeeeeeaannnraeeeeeeennnrraaareeees 37
LI L] S OO UR PR 37
MOBILITY, SAFETY, INFRASTRUCTURE NEEDS AND ALTERNATIVES.........coo e 39
(BT Lo V2= VA= o o I T (=T 6= Tox 1o o I = T o - Lo | R 39
COrTIAOr LEVEI Of SEIVICE ..ttt e e st e e e ekt e e e rr e e e e e s e e e e e st e e s en e e e e e ane e e s ennnes 39
INTErSECHION LEVEI Of SEIVICE ..ottt e et e e s bt e e sbb et e e s e st et e e snba e e e s aneee s 40
1070] 0] 1122 (IS 11T £SO UPTTPPP TP PR 45
[RTo (=2 (T o L TP TP PP R OPPPP 45
2103 =T SO P PP PU PP URPR 46

LI L0 LSOO T PP TP TP PPPPPPPPR 47
(D)= 1 T Vo [ PP PP OT P PP PUPPRRPPPPPT 47
L1 o = T [T USRS 48
LU= OO UURPRPRPRRIN 48
PROJECT ALTERNATIVES . ..o et ettt e ettt e e e e e e et e e e e et etba e e e e e enba e eeaees 50
[ (o = To N | (=15 g =AY = USRS 50
ST a{0] g1 T oo =TT PP PUPPRPPPRPT 51
First Avenue CrosSs SEC tIoN ARBINALIVES  ......oeiiiiiiiiie ettt e st e st e e s st e e s et e e e e are e e s asre e e e s anreeee e 52
L0 1= PP TR PPN 53
REFERENGCES ...ttt ettt e et e et et e e e e et tb e e e e e e ba e ee £aeeetba e e e eeebba e eeee bbb s saeeeeetbnaeaenenes 54

APPENDIX A ALTERNATIVE ROADWAY IMPROVEMENT LAYOUTS
APPENDIX B ALTERNATIVE COST ESTIMATES



List of Figures

T 8130 N = (o] [=Tox I T o ] ISP 9
FIgure 2. EXIStING ZONING ...cooiiiiiieee ittt e e e e e e e e e e e e e e e e e e e e 14
Figure 3. EXIStING LANG USE ..o 14
Figure 4. City of Tucson Transportation Disadvantage SCOrE  ....ooeiiiiiii i e e 16
Figure 5. Daily Traffic VOIUMES (2018) ....cciiiiiiii it e e et e e e e e e e e e e e e e e e s raaarrraa e es 17
Figure 6. Weekday Travel, Speed and LOS - EXISHNG.......oiiiiiiiiiiiiiiiiie e 19
Figure 7. Weekend Travel, Speed and LOS - EXISHING.......coooiiiiiiiiiiii e 19
Figure 8. Current INterseCtion LOS ... 20
Figure 9. EXxisting Pedestrian FaCIliti®S .............uiiiiiiiiiiiiciiei e e e e e e e e e e raaa e e s 21
Figure 10. Weekday Activations at Graybill Drive HAWK ..o 22
Figure 11. Existing Pedestrian FacCiliti ©S............uiiiiiiiiiiice e e e e e s 24
Figure 12. CUrrent TIaNSIT STOPS ....ooiiiiiieiiiee ettt 26
Figure 13. Current DraiN@ge CrOSSINGS  ...oiiiiiieeieie ittt e e e e e e e e e e e e e e e e e e aa e e e eas 31
Figure 14. Weekday Corridor Travel Speed and LOS &

Existing Roadway with Projected Traffic Growth ... 36
Figure 15. Roadway and Intersection Level of Service 0 Low Traffic Growth Projections ....................... 41
Figure 16. Roadway and Intersection Level of Service 9 High Traffic Growth Projections  .............ccc..... 43
List of Tables

Table 1. PerformanCe MEASUINES  .......uuieiii i iiieei et e e e e e e e e e e et a s s ea e e e e aeeestbaraeeeeeeeasta s aaasseeeeeessnnnnns 11
Table 2. Level of Service Description for Urban Stre€tS ..o, 18
Table 3. Level of Service Description for Signalized Intersections  ......ccccooveiiiiiiiiiii e, 20
Table 4. Pedestrian Peak HOUr VOIUMES  ......uiiiiiiiiiiie s nnnnnes 21
Table 5. Pedestrian Level of Service at Signalized — INtErSECHONS ........cccooiiiiiiiiiieee e 23
Table 6. Bicycle Peak HOUI VOIUMES ... ... s 24
Table 7. Level of Traffic SIreSS DESCHIPION  .......uiiiiie e 25
Table 8. Signalized Intersection Level of Service for BiCYCIES ........oooviiiiiiiiiicccien e 26
Table 9. First Ave Corridor Crash SumMmMary (2013  -20L17) ...oouuiiiiieeiieeiiee e et e e e e e e e eaaaaa 27
Table 10. Intersection Historical Crash DAta  ........cooiieiiiiiiiiiiii e e e e e e e e e e e aaae s 27
Table 11. Segment HiStorical Crash Dat@  ...........uuuee e 28
Table 12. Comparative Corridor Crash History by Type (2013 -2017)...uuuiieeeiieieeeeeeeee e 30
Table 13. Drainage CroSSING INVENTOIY  ....ciiiiiiiiiiee e e e e e e e et e e e e e e e e s tteestta e eeeseeesseaaaeeaseesaeessrnes 31
Table 14. Existing Utilities within the First Avenue Right -of-Way ..........ccoooiiiiiiii e, 33
Table 15. Projected 2045 Average T raffic Growth On FIrSTAVE ... 35
Table 16. Projected 2045 Average Daily Traffic Volumes Along FirSt Ave ..o, 35
Table 17. Existing and Projected Intersection Level Of SErviCe ... e 36
Table 18. Corridor Operations and Level of Service for 4  -lane and 6 -lane Alternatives ...........ccccccuunnnn. 40
Table 19. Intersection Level of Service for 4 and 6  -lane ARRernatives ...........ooooviiiiiiiiiiiiiiiii e 40
Table 21. Bicycle Facility Alternatives for FIrST AVENUE ... 46
Table 21 AlternativeS SUMMAIY MEASUI £S5 ... .uuuuuuuuieaasas sttt ae b nes 51

Table 22. AREINALIVE COSt E S imMateS  ...oeieie ittt ettt ettt et ettt et e e e e e e 53


file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459088
file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459089
file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459090
file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459092
file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459095
file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459096
file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459098
file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459099
file://///kittelson.com/fs/H_Projects/22/22670%20-%201st%20Avenue%20Project%20Assessment/report/final/22670%201st%20Ave%20Final%20Report%2012212020%20.docx%23_Toc59459100




Project Description

In 2006, the City of Tucson and the Regional Transportation
Authority (RTA) identified First Avenue as a key regional

corridor for improvement. Widening First Avenue, from River
Road to Grant Road to a six -lane divided roadway with bike
lanes and sidewalks , was included in the voter -approved
RTA Ran. The estimated total cost for the widening in 200 6
was $74.4M. This is an RTAthird period project, scheduled to
begin between fiscal years 2017 and 2021.

As the City prepares to start the First Avenue, River Road to
Grant Road improvements and  the transportation
system/context has changed in Tucson since the RTA plan
was adopted in 2006, this assessment was conducted to
update the mobility and complete stre  ets needs within the
corridor.

Challenges & Needs

Zoning and Land Use

Existing development density within the corridor, both

residential and commercial is substantially less than the

current zoning allows. The corridor has  the potential for a
significantl y higher residential and commercial intensity that
could be triggered with the First Avenue improvements.

Equity

Approximately 50% of First Avenue between Grant Road

and River Road isadjacent to neighborhoods that may be

at a disadvantage from a socio -eco nomic and/or
transportation mobility perspective. Provision of enhanced

mu lti-modal facilities isneeded to provide equitable
transportation access and to improve mobility along the First
Avenue corridor.

7
)

Study Objectives

The First Avenue, River Road to
Grant Road Needs Assessment
has been prepared by the City
of Tucson Department of
Transportation and Mobility
(TDTM) to identify
improvements that will address
long -term multi -modal mobility
and safety need s, as well as
infrastructure upgrades. Study
objectives include:

ol

Define roadway capacity,
multimodal facilities, and
connections, and
infrastructure needs to
provide for the mobility and
safety needs of users of the

corridor.

Incorporate complete
streets elements
appropriate for the corridor
context and functionality

per the Tucson Complete
Streets Policy .

Review ITS sdutions to
maximize capacity and
optimize operations and
SEEWA

Develop sound cost
estimates of project
alternatives.



https://www.tucsonaz.gov/files/bicycle/documents/Tucson_Complete_Streets_Policy_2.5.2019.pdf
https://www.tucsonaz.gov/files/bicycle/documents/Tucson_Complete_Streets_Policy_2.5.2019.pdf

Vehicular Traffic Operations

Currently, weekday traffic volume on First Avenue ranges
from 25,000 to 31,000 vehicles per day. Traffic flow in the
corridor is currently operating at Level of Service (LOS) C

during the majority of the day, dippingto LOS D in the
southbound direction in the ~ PM pe ak hour . Average travel
speeds during the weekday range from 20 to 30 mph . During
the weekend, current vehicle operations are at LOS B/C
throughout the day, with  average travel speed ranging from
25to 35 mph. All signalized intersections operate at LOS D or
better during the AM and PM peak hours. However, a t nearly
all signalized intersections , one or more movements operate

at LOS E during one of the peak periods.

Prior to the COVID -19 pandemic, t raffic demand on First

Aven ue is projected to increase by up to 36% with six lanes on
First Avenue, based on 2045 projections prepared by the Pima
Association of Governments  (PAG). Resulting average daily
traffic volumes will range from 31,400 to 40,800 vpd. An increase
of 16% is projected with a4 -lane roadway , resulting in average
daily traffic volumes ranging from 26,800 to 34,800 vpd.

Not accounting for the potential impact of COVID -19 on
future work options and travel demand, traffic operations
will degrade substantially  with the current roadway and
intersection capacity based on the projected traffic growth
Corridor | evel of service will drop to LOS E/F with the high
volume growth and LOS D with low volume growth. Several
intersections will operate at LOS E/F for both volume growth
projection s. Additional intersection capacity will be required

to provide LOS D or better.

Pedestrians

Pedestrian amenities on the corridor include sidewalks and
signalized pedestrian crossings . However, only 64% of the
corridor ha ssidewalks or paved surfaces. Pedestrian crossings
includ e eight signalized intersections and one HAWK signal
providing pedestrian crossings every % to %2 mile apart. The
highest pedestrian volumes were observed at the Fort Lowell
Road intersect ion with 106 pedestrians crossing in the morning
and 70 pedestr ianscrossing in the afternoon  peak hours . First
Avenue has a relatively high pedestrian crash frequency w hen
compared with similar arterials in the City. Over a 5 -year
period (2013 -2017), nearly five pedestrian crashes occurred

per year. This includes two fatalities and 41 injury crashes. The
Ctyds Pedestrian Sintlued sfFirstAvenie mm
the High Injury Network , which identifies priority roadway
sections and intersections for pedestrian  safety improvement.

I



Improvements and s trategies to improve pedestrian
access and safety include : continuous s idewalk along
the corridor, mid -block signalized pedestrian crossings
aligned with transit stops, raised medians  to provide
pedestrian refuge , street lighting , and landscape design
that targets pedestrian and bicycle visibility, and
reduction in vehicle operating speeds

Transit

Transt service is provided by SunTran Route #6 which is
part of the systembs F ppergtage nt
on 15-minute headways during weekday peak periods.

Annual ridership on Route #6 ranks tenth on the regional
transit system. Transit infrastructure on the corridor

include ssheltered bus stops and pullouts. Approximately
65% of the transit stops/p ullouts are located in close
proximity of a signalized pedestrian crossing.  The recently
completed PAG Long -Range Regional Transit Plan
maintains First Avenue as a frequent transit service route.
Enhanced transit stop access and amenities, as well as

redev elopment opportunities resulting from roadway
improvements will likely result in increased ridership.  Transit
enhancements include locating stops within 100 feet of a
signalized crossing, signalized pedestrian crossings at mid -
block stops, pedestrian level lighting at transit stops to
create a more secure environment , and the potential
application of queue jump lanes and transit signal priority
to minimize bus delays at signals and  bus pull outs.

Bicycles

Bicycle lanes on First Avenue currently vary from four to
five feet wide and operate with a  Level of Traffic Stress
(LTS)of 4, which corresponds to a high -stress bicycling
environment . The highest bicycle volume was observed

at the Glenn Street intersection with 23 bicyclists in the
morning and 26 bicyclists in the afternoon. The
development of a bike boulevard on Copper Street is
currently programmed by the City of Tucson and will
provide a HAWK crossing on First Avenue. Three future
bike boulevards are planned on Pastime Road, Yavapai
Road, and Bla cklidge Drive. Increasing bicycle use on the
corridor will require implementing bicycle facilities that
create a lower stress environment. ~ On an arterial carrying
high traffic volume at  higher speed, options to lo wer
stress include a buffered bike lane, pr otected bike lane,
and separated bike lane or multi  -use path.



Infrastructure

Off -site storm runoff from the Navajo Wash and Cemetery Wash cross First Avenue at grade,
inundating the roadway in larger events. Storm runoff from the Prince Road Wash is conveyed within
First Avenue north to the Rillito Creek . Reducing or eliminating the  impact of larger storm events will
require significant off-site drainage improvements for the Navajo Wash and Ce metary Wash and
substantially increasing the capacity of th e roadway storm drain system to convey the runoff from
Prince Road to the Rillito Creek.

The 4-lane bridge over the Rillito Cre ek was constructed in 1961 and currently functions adequately
with no structural distress or scour concerns.  However, t he bridge is 60 years old , which puts it at
about 80% of its intended 75 -year lifespan. Bicycle and p ed estrian facilities on the bridg e d o not
meet the current City of Tucson guidelines . The need to replace the bridge as part of the First Avenue
widening will depend upon the roadway improvements that are implemented.

Improvement Alternatives

Four-lane and six -lane alternatives, as illustrated in the figure below, with intersection capacity
improvements were evaluated . Layouts for each alternative , provided in Appendix  A. were pre pared
in order to estimate project cost s, including design, construction, and right -of-way . Each alternat ive
includes mid -block signalized pedestrian crossings  between traffic signals and continuous roadway

lighting . The 4-lane alternative includes  bus pull-throughs at each signalized intersection. First Avenue
improvements will also include the application of Intelligent Transportation System (ITS) technologies,
potentially including traffic adaptive signal control and transit system priority signal control. The

following tables summarize the  performance and cost of each alternative.



1STAVENUE CROSS SECTION ALTERNATIVES

4-Lane Cross-Section
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ALTERNATIVE SUMMARY

Mobility

Safety

Access

Rightof-Way

Vehicular

Transit

Pedestrian

Bicycle

Vehicular

Pedestrian, Bicycle,
and Transit

Corridor operates at LOS D or better except during the afternoon peak
hour (LOS E). Prince Road and Fort Lowell Road intersections operate at
LOS E. Other intersections are at LOS D or better.

Corridor operates at LOS C or better.

Intersection s operate at LOS D or better .

The application of Intelligent Transportation Systems (ITS) will optimize intersection performance.

Travel time is estimated to increase from 15 minutes to 19 minutes.

Transit will experience additional delay at
Potential solutions to reduce transit delay include queue jump lanes and
transit signal priority.

Enhanced transit facilities to promote transit ridership and improve frequent
transit service levels (15 -minute headways or less).

Continuous 6 ft ADA sidewalk with a 3 ftto 5 ft buffer.

Midblock signalized pedestrian/bicycle crossings aligned with transit stops
and planned bicycle boulevards at approximately ¥z -mile spacing.

Pedestrian LOS at signalized intersections LOS B/C.

Pedestrian Level of Traffic Stress of 3 (moderate) at unsignalized crossings.

Bike lane options include buffered/protected bike lane with Level of Traffic
Stress (LTH3 and separated bike lane with LTS 2.

Reduced crash potential from roadway enhancements such as street

lighting, a raised median, and lowered operating speed.

Street lighting and landscape that targets pedestrian and bicycle visibility.
Midblock signalized pedestrian  crossings aligned with transit stops
Raised medians provide a refuge area for pedestrians.

Narrowed travel lanes reduce vehicle operating speeds.

Enhanced pedestrian, bicycle, and transit features provide more convenient and safe mobility for all residents within the cor

and bicycling to promote a healthier lifestyle.

Full Takeso 13
Partial Takes o 122

pull-throughs during peak hours.

Travel time is estimated to increase from 15 minutes to 16 minutes

Enhanced transit facilities to promote transit ridership and improve frequent
transit service levels (15 -minute headways or less).

Continuous 6-ft ADA sidewalk with a 3 ftto 5 ft buffer.

Midblock signalized pedestrian/bicycle crossings aligned with transit stops
and planned bicycle boulevards at approxima tely ¥-mile spacing.

Pedestrian LOS at signalized intersections LOS C.

Pedestrian Level of Traffic Stress of 4 (high) at unsignalized crossings .

Bike lane options include buffered/protected bike lane with Level of Traffic
Stress (LTS) 3 and separated bike lane with LTS 2.

Reduced crash potential from roadway enhancements such as street
lighting, a raised median, and lowered operating speed.

Street lighting and landscape that targets pedestrian and bicycle visibility.
Midblock signalized pedestrian  crossings aligned with transit stops
Raised medians provide a refuge area for pedestrians.
Narrowed travel lanes reduce vehicle operating speeds

More vehicle exposure to pedestrian  sin unmarked crossings

ridor and support walking

Full Takeso 20
Partial Takes & 149



Cost Estimates

4-lane w/Existing Bridge $43,400,000 $18,700,000
4-lane w/New Bridge $54,700,000 $18,700,000
6-lane w/New Bridge $59,900,000 $31,800,000
Cross Drainage Improvements $20,000,000 (1) 2

1. Does not include the cost to construct upstream/downstream detention basins.

2. Right-of-way cost for detention  basins unknown.

$62,100,000

$73,400,000

$91,700,000






Project Description

FirstAvenue is a north -south arterial
extending from Ina Road south to Grant
Road. In 2006, the City of Tucson and the
Regional Transportation Authority (RTA)
identified FirstAvenue as a key regional
corridor for imp rovement. Widening  First
Avenue, from River Road to Grant Road to
a six-lane divided roadway with bike lanes
and sidewalks , was included in the RTA
Plan as the first section of the corridor for
improvement. The estimated total cost for
the widening in 200 6 was $74.4M. The First
Avenue improvement project in the RTA

plan is a third -period project, scheduled to
begin between fiscal years 2017 and 2021.

As the City of Tucson Department of
Transportation and Mobility (TDTM)
prepares to start the planning phase of the
First Avenue, River Road to Grant Road
improvements and the transportation
system and context has changed in Tucson
since the RTA plan was adopt ed, this
assessment was conducted to  identify the
mobility needs and complete streets
improvements needed for this important
corridor.

Study Objectives

The First Avenue, River Road to Grant Road Needs Assessment will

Figure 1. Project Location

Project Corridor 1

Downto'flvn 21

PR

TUCSON  E BROADWAY B

help the City of Tucson identify

improvements to address long -term multi -modal mobility and safety needs, as well as infrastructure

upgrades. Study objectives include d:

Defining multimodal facilities and connections, access, safety,

infrastructure needs for 2045

Incorporat ing complete streets elements appropriate for the corridor

per the Tucson Complete Streets Policy ad opted on February 5, 2019 .

Reviewing ITS solutions to maximize capacity and optimize

Develop ing a sound cost estimate of project alternatives.

mobility, and

context and functionality

operations and safety.


https://www.tucsonaz.gov/files/bicycle/documents/Tucson_Complete_Streets_Policy_2.5.2019.pdf

Study Participants

The assessment was developed through coordination between the City of Tucson, Pima Association

of Governments (PAG), and the RTA. A study Working Group (WG) comprised of the Project Manager
and Tucson Department of Transportation and Mobility staff was formed to provide  an understanding
to the existing conditions and needs within the corridor, assistance in defining performance measures

and identifying and assessing improvement alternatives, and review of the options for project
implementation. Additionally, a Technical Advisory Committee made up of additional Transportation
and Mobility staff, PAG, and RTA members provided study oversight.

Study Process

Identify
Mobility,
Data Safety, and
Collection and Infrastructure Assess Project
Analysis Needs Alternatives
Define Identify and Prepare
Performance Assess Alternative
Measures Improvement Cost

Alternatives Estimates



Performance Measures

Needs assessment and improvement alternative evaluation were conducted based on five

performa nce categories

o Mobility, Safety, Access, Right -of-Way, and Cost. Specific performance

measures that were evaluated are listed in Table 1.

Table 1. Performance Measures

Mobility

Safety

Access

Rightof-Way

Cost

Vehicular

Transit

Pedestrian

Bicycle

Vehicular

Pedestrian
& Bicycle

Corridor travel time

Corridor travel speed

Corridor travel speed

Level of servicecorridor

Level of servicesignalized intersections

Corridor travel time

Level of service signalizedntersections

Level of service corridor

Pedestrian level of traffic stregaunsignalized crossings
Percentage othe roadway with continuous ADA (&lin) sidewalk
Frequency of signalized or enhanced crossings

Percentage of midblock transit stops within 50feet of a signalized or
enhanced crossing

Level of traffic stress

Level of service at intersections

Signalized crossings connecting bike routes/boulevards

Fatal and injury crash frequency

Total crash frequencéy

Pedestrian/bicycle crash frequericy

Frequency of signalized or enhanced crossings

Percentagef transit stops witinm 500feet of enhanced
signalized crossings

Proportion ofthe roadway witharaised median

(min 10feet wide)

Proportion of roadway with street lighting

Proportion of properties with lefturn access
(not requiring a kturn)

Partialproperty acquisition

Full Property Acquisition

Total Project Cost

1. Crash frequencies (crashes/yr) and rate based on 5 yrs of reported crash data



Data Summary

The following data was gathered and used for needs assessment and alternatives evaluation.
Travel time data was gathered over a 2 -week period using Google Earth API .

Traffic counts gathered included 24 -hour counts/vehicle classifications and peak period intersection
counts (vehicles, pedestrians, and bicycles)  at each signalized intersection, major unsignalized
intersection/driveway , and HAWK crossing at Graybill Drive. These intersection co  unts also included
pedestrians and bicycles

Multi-modal counts were provided by the PAG Bicycle/Pedestrian Count Program
Crash data for the most current 5 -year period was obtained from the City of Tucson .

Transit operations information, including boardin g/alighting data from each transit stop within the
corridor and transit travel time data , was provided by Sun Tran. Planned transit service and
enhancements for First Avenue were identified from the PAG Draft Regional Transit Plan Update.

GIS shapefiles were provided by PAG Information included planned or approved development within

the corridor and the surrounding area that could impact current and future traffic demand or patterns.

TD™M conducted a land use assessment of the corridor to identify areas with the potential for mixed -
use/higher density development.

Right -of-way information wasobt ai ned fr om Pi ma data wvailaple frtaraBireas sor 0 s
County MapGuide/PimaMaps.

COMPLETE STREETS

"Complete Streets" is an approach to transportation planning and
design that guides the development of a safe, connected, and
equitable transportation network for everyone - regardless of who
they are, where they live, or how they get arou nd. The City of
Tucson adopted a Complete Streets policy on February 5, 2019
formalizing the City's intent to consistently fund, plan, design,
construct and operate an interconnected street network for all
anticipated users and transportation modes.

The complete streets approach is not a one -size-fits-all solution and
recognizes that all modes cannot receive the same type of
accommodation on every street. The overall goal is that everyone

can safely and comfortably travel throughout the network.

COMPLETESTREETS MAY INCLUDE.

Sidewalks, enhanced crosswalks, and bike routes
along busy roads

Shade trees and traffic calming features on quiet
neighborhood streets

Inviting public spaces for people to walk, bike, and interact

Accessible, comfortable transit stops along high capacity
transit corridors .

City of Tucson https://www.tucsonaz.gov/tdot/co mplete -streets-tucson



https://www.tucsonaz.gov/tdot/complete-streets-tucson




CURRENT CONDITIONS

Zoning and
Land Use

The property within the corridor is
primarily zoned for residential and
commercial /office land use. The
majority of the properties

immediately adjacent to First

Avenue are commercially zoned

with general commercial use , and
low de nsity uses. Residential zoning is
provided behind commercial

zoning. Residential zoning in the
vicinity of the corridor is  medium
density (R -2) or high density (R3)
residential zoning. North of Roger
Road, several larger parcels are
zoned for high -density multi -family
residences. Commercial zoning
includ es low -intensity (C -1), general
commercial (C -2), some mid -rise
commercial (C-3), and office (O -3)
for mid -rise office and medical.

Figure 2. Existing Zoning

Existing development density within
the corridor, both residential and
commercial is substantially less than
the current zoni ng allows. While
there currently are no specific  City
development incentives in place
within the corridor, given the current
zoning and land use, there is
potential for a significantly higher
residential and commercial intensity
that could be triggered wit  h the First
Avenue improvements.

Land Use

Residential

- Commercial
| Multi-Family
- Industrial
! Religious/Government D Vecant
Residential Y////] Pima County
m 1inch = 1,083 feet
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Equity

Using a Transportation Disadvantaged Population (TDP) index developed for the City of Tucson
Pedestrian Safety Action Plan (PSAP) areas along the First Avenue corridor with a high percentage of
residents who experi ence challenges achieving access to services, goods, employment, and/or
education. The TDP index was developed using 2017 five -year American Community Survey (ACS)

data available at the Census block group level and included the following attributes:
1. Commun ities of Color (All races other than white, non  -Hispanic)
2. Low-Income Population (Less than 200% of the Federal Poverty line)
3. Limited English Proficiency Population  (limited English -speaking households)
4. Zero-vehicle Households
5. Seniors Over Age 75
6. Youth Unde r Age 10
7. Persons with a Disability
8. Single-Parent Families
9. Overburdened Renters (Paying at least 40% of monthly income in rent)

The Census block groups are displayed by their relative transportation disadvantage index value (in
percentile) in  Figure 4. From this figure, approximately 50% of the study segment of 1 st Avenue is next
to neighborhoods with  a population that may be at disadvantage from a socio  -economic and/or
transportation mobility perspective.



Figure 4. City of Tucson Transportation Disadvantage Score
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0 - 10th Percentile
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61 - 70th Percentile
71 - 80th Percentile
81 - 90th Percentile

91 - 100th Percentile
(Most Disadvantaged)
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Mobility

TRAFFICVOLUME

The current average daily traffic volume srange from 2 6,500 to 31,500 vehicles per day ( vpd ). 2018
average daily traffic volume s from PAG are provided in Figure 5.

Figure 5. Daily Traffic Volumes (2018)

River Rd I CORRIDOR LEVEL OF SERVICE

Vehicle travel time data collected by Google API along the 3
mile corridor was used to asse ss current corridor level traffic
operations during a weekday and weekend in November 2018.
Directional travel speeds, calculated from the travel time data,

were used to determine corridor  Level of Service (LOS)
throughout the day. Table 2 provides a description of  the level of

Wetmore Rd service provided by the Highway Capacity Manual for urban
T streets. Level of service is defined by the average travel speed of
vehicles traveling along a section of roadway. Note that travel
Limberlost Dr speed includes dela ys at signalized intersections and pedestrian
crossings, as opposed to operating speed  , which is the speed at
Roger Rd which vehicles are moving between intersections.

Existing eed and level of service  on the corridor are provided in
Figures 6 and 7. The level of service during the weekday is at LOS
C during the day, only dipping to LOS D in the southbound

Prince Rd direction in the evening.  Average travel speeds during the day
T — range from 20 to 25 mph. During the weekend, current  vehicle
operations is at LOS B/C throughout the day , with travel speed
ranging from 25 to 30 mph.

Ft Lowell Rd

Glenn St

Grant Rd

R




Table 2. Level of Service Description for Urban Streets

Level of Service

Definitions

Free-flow operation; v ehicles are
completely unimpeded in the ability
to maneuver; minimal delay at
intersections

Travel Speed, mph 1

>32

Minor impedance to vehicle
maneuverability; some delay at
intersections

>27

Stable flow; some restriction to mid -
block maneuverability; longer  queues
at intersections

>20

Less stable flow; vehicles entering the
roadway from side streets and
driveways can result in substantial
increase in delay and lower travel
speed; delay at intersections is
substantial

>16

Unstable operations and  significant
delay; high delay and long queues at
intersections; vehicles attempting to
enter the roadway from a side street
or driveway experience long delay

>12

1. Travel speed criteria is based on the free  -flow speed of the roadway.

Extremely low travel speed due to
high congestion ; stop and go
conditions

speed limit of 40 mph.
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Figure 6. Weekday Travel , Speed and LOS - Existing
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Figure 7. Weekend Tr avel , Speed and LOS - Existing
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INTERSECTION LEVEL OF SERVICE

Intersection LOS is a standard measure of roadway performance.

the level provided by the Highway Capacity Manual for signalized intersections.
average delay that motorists experience at

Figure 8 shows the existing Level of Service at the intersections within the corridor during the morning
All intersections operate at LOS D o

and evening peak periods.

a signalized intersection.

Table 3 provides a description of

LOS reflects the

r better during both peak hours

Glenn Street, Prince Road, Roger Road, Limberlost Road, Wetmore Road, and River Road, one or
more movements currently operate at LOS E or F during one of the peak periods.

Figure 8. Current Intersection LOS
River Rd

|
I

A

Wetmore Rd

Limberlost Dr

Roger Rd

Prince Rd

-

Ft Lowell Rd

Glenn St

Grant Rd

-

Contains a turning
movement with LOS E AM | PM
or higher

I

Table 3. Level of Service Description for Signalized Intersections

Very low delay and most vehicles do

not stop.

Low delay and some vehicles stop.

Moderate delay
number of vehicles stop although
many do not stop

This is the limit of acceptable delay

in an urban area
stop and some in
not make it through one cycle.

; Many vehicles

High delay with poor progression
Most vehicles will not make it
through in one cycle.

Delay at the intersection is
unacceptable
intersection capacity creating long

gueues; Many vehicles require two

or more cycles to make it through.

and a significant

the queue may

: Demand exceeds

>80

10

20

35

55

80

. At



Pedestrian Operations

Pedestrian activity along the corridor includes residents walking to retail and commercial businesses

and to transit stops. Figure 9 identifies the existing sidewalk and signalized pedestrian crossings along
First Avenue. 56% of the west side and 72% of the east side of the corrido r have sidewalks or paved
surface s. There are nine signalized pedestrian crossings (eight at signalized intersections , one HAWK),
spaced from ¥4 to ¥2 mile apart.

Figure 9. Existing Pedestrian Facilities PEDESTR'AN VOLUMES

M___ . Table 4 summarizes peak ho ur intersection pedestrian counts
vﬂ'\ collected in August 2018. The highest pedestrian volumes were
I observed at Fort Lowell Road.

Table 4. Pedestrian Peak Hour Volumes

Wetmore Rd I

1 River Rd 4 5
leberlost Dr _ 2 Wetmore Rd 35 24

3 Limberlost Dr 21 42
Roger Rd

4 Roger Rd 23 56

5 Prince Rd 52 66

6 Fort Lowell Rd 106 70

Prince Rd o

_' > E— 7 Glenn St 13 9
A

Ft Lowell Rd :k
l

Glenn St s

8 Grant Rd 9 33

'l
Grant Rd

Approximate sidewalk
or paved surface coverage

¢ Signailzed Pedestrian
Crossing



Data was provided by the City of Tucson for the existing HAWK crossing at Graybill Drive , providing
access to Woods Memorial Library and adjacent  bus stops. Weekday activations averaged 240 per
day. Activations throughout the day are provided in Figure 10.

Figure 10. Weekday Activations at Graybill Drive HAWK

HAWK Activations
30

25
20
15

10

SIGNALIZED CROSSINGS

Pedestrian operations at signalized intersections can be assessed using the pedestrian L evel of
Service (LOS) methodology provided in the Highway Capacity Manual, 6  * Edition. The methodology
consider sa range of factors that are indicators of =~ comfort level and crash risk for pedestrian s,
including :

The number of traffic lanes being crossed
Number of right -turn channelizing islands
Volume of vehicles

Posted speed

Thevehicle movements and volume of those movements t
phase (e.g., permitted left  -turns, permitted right -turns)

Pedestrian del ay i n waiting for the owal kdéd phase and qual
walk phase (e.g., presence of sidewalk and landing areas at the corners)

As shown in Table 5, current pedestrian LOS at signalized crossing during peak hours primarily ranges
from LOS B to C. At River Road, the east-leg crossing operates at LOS D, primarily due to the larger
corner radius and channelized right  -turn lane which creates add itional delay and a longer overall
crossing distance.



Table 5. Pedestrian Level of Service at Signalized Intersections

1 River Rd C D C C C D C Cc
2 Wetmore Rd C B C C C B cC C
3 Limberlost Dr C B C B C B C B
4 Roger Rd C B C B C B C B
5 Prince Rd Cc c c c Cc C C C
6 Fort Lowell Rd C C C C C C C C
7 Glenn Rd C B C B C B C B
8 Grant Rd C C C C C C C C

UNSIGNALIZED CROSSINGS

Pedestrian Level of Traffic Stress, PLTS, is a qualitative measure used to assess pedestrian safety and
comfort at an unsignalized intersection. The PLTS measure, developed by the Mineta Transportation
Institute, includes four stress levels, as described below.

1 PLTS 1liow speed (25 mph or less), low volume (<5,500 vpd) . Simple crossings suitable for
children.

 PLTS 2iow to moderate speed (25 -30 mph), daily volume <12,000 vpd. A level of traffic stress
that most adults can tolerate.

1 PLTS 3Moderate sp eed (35 mph), daily volume < 12,000 vpd. Typically 4 -6 lane roadways,
with t raffic stress acceptable to  confident pedestrians.

1 PLTS 4High speed (40 mph or higher) with high daily volumes (>12,000 vpd). High stress
environment for even confident pedestr ians.
Given the current corridor conditions, including a 40 mph speed limit, daily volume ranging from

26,500 to 31,500, and lack of a raised median to provide refuge, pedestrians crossing at unsignalized
intersections is highly stressful, PLTS 4.



Bicyc le Operations

Figure 11 shows the current bicycle facilities on First Avenue and the location of bike boulevards and

other bicycle system connections. Bicycle lanes range from 4 to 5 feet wide. The development of a
bike boulevard on Copper Streeti s currently programmed by the City and will provide signalized
crossing on First Avenue. Three future bike boulevard s are planned on Pastime Road, Yavapai R oad,
and Blacklidge Dr ive.

Figure 11. Existing Pedestrian Facilities B| KE VOLUM ES

Bicycle counts at signalized intersections were collected in August
2018. Table 6 summarizes peak hour bicycle volumes at each
intersection. The highest bicycle volume was observed at the

Glenn Street intersection.

Table 6. Bicycle Peak Hour Volumes

1 River Rd 10/1 3/0
2 Wetmore Rd 1/0 0/1
3 Limberlost Dr 2/0 5/1
4 Roger Rd 0/0 0/0
5 Prince Rd 3/1 9/1
6 Fort Lowell Rd 0/6 3/2
7 Glenn St 2/9 4/12
8 Grant Rd 0/0 0/0
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