Final Design Concept Report

US 60, GRAND AVENUE
35" Avenue/Indian School Road Traffic Interchange

FEDERAL NO. 060-B(227)T
PROJECT NO. FO272 01L

Prepared For:

Arizona Department of Transportation

A=COM

7720 North 16™ Street, Suite 100
Phoenix, Arizona 85020

JULY 2024



PROJECT DETERMINATION FORM

W W X M M
& 2
U
Ei 6 N 8 o9 o |7 ]dlq
S IBHERPH @
[ g 2 _
-, (C
- | By T P
(2150
B___ & _
B> a5
TR ® o ) »
R |
.

i i i
g Li L 3 Li
U] G

N
T i i
) L & k] Ki: | i
> Hg
N
i i i
Wy ®P T - L] i H



US 60, Grand Avenue
(35" Avenue/indian School Road Traffic Interchange)

Arizona Department of Transportation
Final Desigh Concept Report

Table of Contents 4.0 MAJOR DESIGN FEATURES OF THE PREFERRED ALTERNATIVE .....ccccovvivviiiieennn. 51
4.1 DESIGN CONTROLS . ...cuii et e e e e ettt e e e e e e e e e e et e e e e e e e e e sstba e eaans 51
1.0 INTRODUGCTION ...t e e e et e e e e et e et e e e e ea e et e esaaaenaesnaesnnaes 1 4.2 ROADWAY CONFIGURATION ..o 52
I el 4 L@ ] =I5 T 1 43 HORIZONTAL AND VERTICAL ALIGNMENT S . oo 52
1.2 NEED FOR THE PROJECT ..ot 3 4.4 STRUCTURES......cutiiiitiiiti ettt ettt et e st e st e e te et e e seeeateebeesbeeabeesseassesseesbeeseenseensessaesreensas 52
1.3 CHARACTERISTICS OF THE CORRIDOR ... 3 o R | 011 (oo [8 [ i o o P PRSP PPN UOUPPPPUPPORt 52
1.3.1 Roadway CharaCteristiCs. ..., 3 A4.4.2  NEW BFOGE SIUCIUIES........cuevieeveeeeeeeteeeeeteteeee et eee e ee et es e tee s s et eeseseeee e s s eanen s eaeaees 52
R - T I U L= PSS SUPPPPRUTRN 5 4.4.3  REAINING WAUIS........oiiiieeeeeieeee ettt e et te et e et e e e eaeeeteeeteeesenaeeaeeeaeeeeas 56
1.3.3  Transit Facilities and ROULES ............ccooiiiiiii 5 A5 DRAINAGE .....oovitiiieteeee ettt ettt ettt ettt ettt ettt ettt ettt 57
1.3.4 Drainage SYSIEMS ......cccoiiiiiiiiiiii s 5 4.6 RIGHT-OF-WAY.....ccoiiititiiiietetit ettt ettt ettt ettt ettt st e b s e et e b se et et e st et e st et e s st et se e 60
R T U1 11111 USRI 7 4.7 JURISDICTIONAL AND MAINTENANCE LIMITS ..oon oottt ee e ete e iee e e e e 60
1.3.6  EXIiStiNg SHUCIUIES ...ttt 10 4.8  ACCESS CONTROL ....oouiiiiteeceetetee et eee e e e es et ee et en st et e s et n e e e e s e eeenanas 60
1.3.7 BNSF RaIWAY ..ot 11 4.9 EARTHWORK ......ciiiiitiiet ettt e ettt e s et e e e e et et an s et en e e e e s eaeteae e e e aennanas 60
1.3.8  RIGNE-OF-WAY ..o 11 4,10 TRAFFIC DESIGN .....ocoiiiiieeeeeeeeeeteee oottt s et ee et en e st nen et en et eae s eennanas 60
1.3.9  SigniNg AN LIGNTING .....eeeeieiiiiiiiiiiiiiiiiiiiieee e e s s s e e e 11 4.10.1 Signing and Pavement Marking .............coouieiiiieiiiiiiiie ettt e et eaaea e 60
1.3.10 Traffic Management SYStEMS ...........ccooiiiiiiiiii 12 4.10.2 TrAMIC SIGNAIS .......cvieieeeeieeee ettt ettt et e e e e et s e et e e et e et eteeeeeeseeee et et e s eaenanas 60
1.3.11 Geotechnical CONItIONS. .......cociiiiiiiiiiii s 12 0 T T I T 217 Yo OO 60
1.3.12 Pavement StrUCUIal SECTIONS ..........uuuuiuiiiitiiiiiiiiiiieeiee bbb eeeneeeenennnnnne 12 4.10.4 Intelligent Transportation SYStEMS (ITS) ......ccveiueieieeeeeeeeeeeteeeeeeeete e ee e eeeere e eeeeeresreereaneas 60
1.3.13  PreVIOUS PIOJECLS .. .eeieiiiiiii e ettt e e e e e et e e e e e e e e e eette et e e e e e e e eeeasnnnaeeaeaeeennnes 13 4.11 CONSTRUCTION PHASING AND TRAFFIC CONTROL . oo, 61
2.0  TRAFFIC AND CRASH DA T A e e e et e e eanns 14 A.12 UTILITIES ottt e e et e e e e e e et e e et e e e e e e e e e e ae bt s e eeeeeesssbba e aeeaeeessbbaanaaaaeaeens 61
2.1 CRASH ANALY SIS ittt e et e e e e e e e e e et e e e e e e e e e et a b aaaaas 14 4.13 GEOTECHNICAL AND PAVEMENT DESIGN......ccoiiiiiiie et 62
2.2 EXISTING TRAFFIC CONDITIONS ... .o e e e e 14 4.13.1 NEW Bridg@ STrUCIUMES. ... ..uueeeeeieieeeeeieueeeeueeenennnesranseeeeseeenessessssssenssssssssssssssssssssnsssssnsnnssnnnnnnnnes 62
2.3 FUTURE TRAFFIC CONDITIONS ... .ttt e e e e e e e e e e e e 18 I = L = 1111 T AT 1R 62
2.3.1  Description Of AEINALIVES ......oouiiiii e e e e e e e e e ettt e e e e e e eeeeennnnes 18 4.13.3 Recommended Pavement Structural SECHONS. ............uuuuiiiiiiiiiiiiiiiiiiiiieeeieieneeee e 62
2.3.2  Traffic VOIUME PrOJECLIONS. . ..ot e e e e e e et e e e e e e e e eeeeena s 18 4.13.4 Temporary Earth Retaining SITUCIUIES. .......oeiiiii e e e e e e e e e eeeees 62
2.4  OPERATIONAL ANALY SIS ..ttt e e e e et e e e e e e e e e arab e e e aaaeas 19 414 BNSF RAILWAY L.ttt ettt e e e e e e et e e e e e e e e e e e sttt e e e e e eeeestraa e aeaans 63
2.4.1  ANAlySiS MEthOUOIOQY ... ... uuuuuiiiiiiiii e sssssssssssnssssnnsnnnnnne 19 4.15 LANDSCAPING AND AESTHETICS ... ..ot e e e e e 63
2.4.2  ANAIYSIS RESUILS ......uuuiiiiiiiiiiii s ssssssssssnsnnnnssnnnnnnnnnns 24 416 TRANSIT FACILITIES ...uu ittt et e e e e e e e e ettt e e e e e e e e e sttt e e e e aaeeeesbbba e e aaaeeas 63
2.5 PREFERRED ALTERNATIVE TURN BAY LENGTHS ..o 32 4.17 BICYCLE AND PEDESTRIAN FACILITIES ...uuuiiieeeeece ettt 63
3.0 EVALUATION OF DESIGN ALTERNATIVES ... 34 4.18 ON-GOING PROJIECTS. ... uuuuuuuuuuuuuunuuuunnuununneasnsnenaeaeaeeeeeeaeeeee———e——.—sse————eeeaassaeeeesesssennssnnsssnnsnssnnnes 63
3.1 INTRODUCTION. ottt e et e ettt e e e e e e ettt e e e e e e e e e e ettt e eeaeeeeessbba e aeaeeeeessttaannaaaans 34 5.0 ITEMIZED ESTIMATE OF PROBABLE COSTS ... 64
3.2 TIER 1 EVALUATION ..ot e e e ettt e e e e e e e e e e st e e e e e e e e e s esbbb e e aaaaeas 34 5.1 ORDER-OF-MAGNITUDE PROJECT COST ESTIMATE ......iiiiiiiiiiieicee e, 64
3.3 TIER 2 EVALUATION ...t et et e e et e et e et e et e et e et e en e e aeneens 36 6.0 AASHTO CONTROLLING DESIGN CRITERIA . ... aeaeaea 66
T T R I (oY g N Y =Y (U F= (o) o B O =] = W 36 6.1 AASHTO NON-CONEORMING DESIGN ELEMENTS ..o 66
3.3.2  Tier 2A Primary CONCEPLS ........cooiiiiiiiiiiii 37 6.2  AASHTO DESIGN EXCEPTIONS .....oiiitiieeeeeeeeeeeee ettt eee ettt es et eaeeaeae e an e 66
3.3.3  Tier 2A ConCePt EVAIUALION ........uuiiiiiiiiiii e 37 6.3 ADOT RDG NON-CONFORMING DESIGN ELEMENTS ...otuui ettt 66
3.3.4  Tier 2B Connectivity EVAIUALION.........oooiiiiiiii e e e e 43 6.4 ADOT DESIGN EXCEPTIONS & VARIANCE S ..o 66
G 2 I = S B AV I 7 AN I ] 47 6.5 CITY OF PHOENIX NON-CONFORMING DESIGN ELEMENTS .. oot 66
G g R 1= e B N1 =1 = LY=o PSP 47 6.6 CITY OF PHOENIX DESIGN EXCEPTIONS & VARIANCES ....... oot aanann 66
3.4.2  Tier 3 Aernative COMPATTSON .......uuuuuuuiiiiiiiiiiiiii bbb nnnnnee 48
3.5  RECOMMENDATION ...t e e e e e e ettt e e e e e e e e e e e bbb eeeaeeeeeasbbaa e aaans 48
ii July 2024

A=COM



US 60, Grand Avenue
(35" Avenue/indian School Road Traffic Interchange)

Arizona Department of Transportation
Final Desigh Concept Report

7.0 SOCIAL, ECONOMIC, AND ENVIRONMENTAL CONCERNS.........ccvtvviiiiiiiiieeeeeeeieeeeeeee 67 List of Tables

7.1 ENVIRONMENTAL DOCUMENTATION .. .ottt e e e e e e e e e e aan s 67 Table 1 — EXIStING BASIN FIOWS ... et e e e e e e e e e e aaa e e e aenes 6
7.2 MITIGATION MEASURES ... e e e et e e e et e e e e eaaa s 67 Table 2 — ULlitieS iN the PrOJECE ATBA ........cccueeieeieeceie ettt etee e etee s etee st e st e e ereesereeanes 7
Table 3 — Existing Pavement Structural SECHONS............uiiiiiiiii e 12
TabIE 4 — PreVIOUS PIrOJECLS ...ceeiiiiiiiiii ettt e e e e e e et e et e e e e e e e e e e e e aeatan e e e e eeeaeeesnnnns 13
Table 5 — Segment Crash Summary (2014-2019)......cccoiiuiiiiiiiiee e eeaenees 14
Table 6 — Intersection Crash Summary (2014-2019) ......ouuuuiiiiieiiiiiiiii e eeaeeees 14
Table 7 — US 60 Traffic FACIOIS .......oiiiiiiiieeeie et e e e et e e e e e e e eenennes 18
Table 8 - Indian School Road and 35" Avenue Traffic FACOrS..........cccoeeveeeiieiiiceeeeee e, 18
Table 9 — Intersection Delay and Corresponding Levels-0f-Service..........ccovvvviiiiiiiiiiinieeeeieeine 19
Table 10 — Existing (2020) Conditions Intersection Analysis Results (VISSIM) ........ccccoovveiiiienene. 24
Table 11 — 2050 No-Build Conditions Intersection Analysis Results (VISSIM)........cccccevvveiiiiiiiine. 24
Table 12 — 2050 Build Alternative Intersection Analysis Results (VISSIM) .........cccccoeiiiiiiiiiiiiiinnes 29
Table 13 — Number of Signalized Intersections and Intersection Approaches ...........cccceeeveeeeevvnnnnnnn.
With CONGESHION (LOS E OF F) ittt ettt e e e e et e et a e e e e e e e e eeeannn s 32
Table 14 — Travel Time for the High-Volume TripsS.......ooeiuiiiiiie e 32
Table 15 — Preferred Alternative Intersection Turn Bay Lengths...........cccoooiiiiiiiiiiiiiiiiieeeeeeis 33
Table 16 — Tier 1 Evaluation SUMIMATY ........ouuuiiiiiii oottt e e e e e e e e e eeeannne 36
Table 17 — Tier 2A EVAlUALION CrILEIIA ......cceuiiiiiiie ettt e e e e e e e e e aeeesennes 37
Table 18 — TIer 2A RAUINGS. ....cciiiiiiiiiie ettt e e e e e e e e e e ettt e e e e e e e eeeeasatn e e e eeeeaeeesnnnns 37
Table 19 — Tier 2A Primary CONCEPLS .....coveeiuiiiiiaeeeeeeeeeeeitiaa e e e e e e e e eeeattia s e e e e e e eeeessaanaaaeeeeeaeeessnnns 38
Table 20 — Tier 2A EValuation SUMIMATY .........uueiiieeiieeiiiiiee ettt e e e e e eeaaea e e e e e e e aeeesennes 39
Table 21 — Tier 2B EValuation CrLEIIA .........uuuuueiiie ettt e e e e e e e e e aeeesennes 43
Table 22 — Tier 2B RALINGS. .....cciiiiiiiiiie ettt e e e e et e e et a e e e e e e e e eeasasna e e e e eeeaeeesnnnes 43
Table 23 — 35" Avenue ConNector EVAlUALION ...........c..cocuiiiiuie e, 45
Table 24 — Indian School Road Connector Evaluation ... 47
Table 25 — DeSIgN CONIIOIS........euiiiiiie e e ettt e e e e e e e e e aaaea e e e e eeaaeeesnnnns 51
Table 26 — Bridge StTUCTUIE TYPES. .. i iiieieiiiiiie e e e ettt e e e e e e e e eaatta e a e e e e e e e e eeasasnn e e e e eeeaeeesnnnns 54
Table 27 — New Bridge StruCture CONCEPLS ......uuii e eeieieeiiiiiee e e e e ettt e e e e e eeeeeaea e e e e e e e eeeesennes 54
Table 28 — New Retaining Wall SUMMATY ..........iiiiiii e e e aeeees 57
Table 29 — Proposed Detention Basin SUMMAIY .......cooouiuiiiiiiiieeeeeciiiiiee e eeeeiiin e e e e eeenenees 57
Table 30 — Utilities and AgENCY CONTACES.........uuuiiieieiieieiiiiiiee e e ettt e e e e e eeaaea e e e e e e aeeesennes 62
Table 31 — Preliminary Recommended Pavement Structural Sections............ccccooeevvvviieeeeeinnnnnnn, 62
Table 32 — Order of Magnitude Estimate for the Preferred Alternative.............cccccooooviiiiiiiiinnnn. 64

iii July 2024

A=COM



US 60, Grand Avenue
(35" Avenue/indian School Road Traffic Interchange)

Arizona Department of Transportation
Final Desigh Concept Report

List of Figures

Figure 1 — ProjeCt LOCAION MAP ....cceeiiiiiiiiie ettt e e e et e e e e e e e e e e ennsa e e e e eeeeeas 1
1o UL I e VA Tox [ 11 Y Y= T o USRS 2
FIQUIe 3 — DraiNage BaSINS. ... .cooiiiiiiiiiiiie ettt ettt s e e e e e e e e e e e et e e e e e e e e e e eesasa e e e eeeeeees 5
Figure 4 — FEMA FIOOUPIAIN. ... ..ot e e e e e e e a e e e e e eaes 6
Figure 5 — EXIStiNg DraiNage SYSTEIM .......iiiiiiiiiiiiiiiie ettt e e e e e e e e e ne e e e e eeees 7
FIgure 6 — EXIStING ULIITIES .......coo it e e e e e e e aan e e e e e eees 9
Figure 7 — Posted Minimum Vertical Clearance Over 35" Avenue (Looking North)...................... 10
Figure 8 — Posted Minimum Vertical Clearance Indian School/US 60 Ramp Connections (Looking

1\ 1 1 ) PR TURPPPPPPPRR 10
Figure 9 — Crash Data (2014-2019)......ccciiiiiiiiiiiiiiae et e ettt e e e e ettt s e e e e e e e eeaebbn s e e e aaeeeeennes 15
Figure 10 — Existing (2020) Traffic VOIUMES .........uuuiiiiiiieiiiiee e 16
Figure 11 — Existing Lane ConfiQUIatiONS. .........ceuuuuiiiie et e e e e e 17
Figure 12 — 2050 No-Build Conditions Traffic VOIUMES............uuiiiiiiiiiieii e 20
Figure 13 — 2050 No-Build Conditions Lane Configurations.............ccoeeuuuuuiiiiiineeeeeeeeiiiiine e 21
Figure 14 — 2050 Build Alternative Traffic VOIUMES.........coooiiiiiiiii e 22
Figure 15 — 2050 Build Alternative Lane Configurations ...........ccooovoiiiiiiiiiiiiiiiee e 23
Figure 16 — Existing (2020) Conditions AM Peak Hour Levels of Service..........cccccvviiiiiinniiinnenns 25
Figure 17 — Existing (2020) Conditions PM Peak Hour Levels of Service..........ccccuviiiiiiniiiinennns 26
Figure 18 — 2050 No-Build Conditions AM Peak Hour Levels of Service ..........ccccuvvviiiiiiniiiieennnns 27
Figure 19 — 2050 No-Build Conditions PM Peak Hour Levels of Service .........ccccccvvvvviiieiiiiiinnnnnn. 28
Figure 20 — 2050 Build Alternative AM Peak Hour Levels of Service.........cccccovvvvvviiiiiiiiiiiiiiiinnnnn. 30
Figure 21 — 2050 Build Alternative PM Peak Hour Levels of Service.........cccccovvviviiiiiiiiiiiiiiinnnnnn. 31
Figure 22 — EVAlUALION PrOCESS ......couuiiiiiiii ettt e e e e e e e e e e e e e e eaeas 34
FIQUIE 23 — CONCEPT A oottt e e e e et et ettt e e e e e e e ettt ettt e e e e e e e e eeeesnssnnaeeeeaeees 41
FIQUIE 24 — CONCEPE G ..ottt e ettt e e e e e e e e e et ettt e e e e e e e e e e eestannn e e e eeeeeeas 42
Figure 25 — 35" Avenue ConNECtOr OPLIONS ..........cccuiiiuieeceieeeiie ettt 44
Figure 26 — Indian School Road Connector OPLIONS ........cceuuueuiiiiee ettt eeeeeeees 46
FIQUIE 27 — AILBINALIVE L ....eeiiii et e e e e e et ettt e e e e e e e e e e eesaann e e e eeeeees 49
FIQUIE 28 — AILBINALIVE 2 ... it e e e ettt a e e e e e e e e e eeaaaa e e e e eaeeas 50
Figure 29 — Preferred AIBINALIVE ............oi et e e e e e 53
Figure 30 — Existing Indian School Road Foundation at Pier 5...........cooiiiiiiniiiiiiiii e 56
Figure 31 — Proposed Drainage SYSIEIM .......cooiiiiiiiiiiie ettt e e e e e e e 59

List of Appendices

Appendix A — Traffic Re-Routing Memorandum

Appendix B — Tier 2A Concept Drawings

Appendix C — Alternative 2 Roll Plots (Preferred Alternative)
Appendix D — Conceptual Construction Phasing Plan
Appendix E — Summary of Comments

Appendix F — Draft ADA Compliance and Feasibility Report
Appendix G — AASHTO Controlling Criteria Report

A=COM

July 2024



US 60, Grand Avenue
(35" Avenue/indian School Road Traffic Interchange)

Arizona Department of Transportation
Final Desigh Concept Report

1.0 INTRODUCTION

1.1 FOREWORD

This Draft-Final Design Concept Report (DCR) describes the development and evaluation of safety and
operational improvement alternatives for the intersection of United States Route 60 (US 60) and 35"
Avenue/Indian School Road (at US 60 milepost 159). This project is located within the Arizona Department
of Transportation’s (ADOT’s) Central Construction District within Maricopa County. The study area is located
within the jurisdictional limits of the City of Phoenix. Project location and vicinity maps are provided with
Figure 1 and Figure 2, respectively.

The Maricopa Association of Governments (MAG) US 60/Grand Avenue Corridor Optimization, Access
Management Plan, and System Study (COMPASS), completed in 2015, was conducted to identify a long-
term solution for accommodating travel demand and adjacent property access as well as establish operating
principles to improve the effectiveness of traffic operations along US 60. The COMPASS investigated
numerous concepts including traffic signal phasing, high-capacity transit, access management, and
upgrading US 60 to a freeway-type facility. At the US 60/Indian School Road intersection, the COMPASS
recommended reconstructing 35" Avenue to elevate it over the BNSF Railway and reconstructing Indian
School Road to provide a new elevated intersection between 35" Avenue and Indian School Road.
Subsequently, the Arizona Transportation Board has approved funding in the current ADOT 5-Year
Transportation Facilities Construction Program (2024-2028) to design and construct this project.

The purpose of this study is to evaluate the safety and operational characteristics of the existing US60/35™
Avenue/indian School Road intersection and evaluate alternatives to provide a new intersection or
interchange configuration that would increase the intersection capacity and reduce the vehicle/train conflicts
with the BNSF Railway while retaining traffic connections between these high-volume roadways. An
Environmental Assessment (EA) will be developed in support of this study.

Agency and public input helped to identify a wide range of design concepts for consideration. A multi-tiered
process was used to evaluate and screen design concepts. This process identified the alternatives
recommended for detailed evaluation in the DCR and EA, which includes:

1 No-Build Alternative
§ Alternative 2: Create a new, elevated intersection between 35" Avenue and Indian School Road. Both
35" Avenue and Indian School Road would be elevated over US 60 and the BNSF Railway.

This report describes the development and evaluation of the various concepts and alternatives. The Preferred
Alternative was selected based upon an evaluation of traffic operations, railroad acceptance, right-of-way
impacts, ability to provide for local access, estimated project cost, constructability, utility considerations,
environmental considerations, local agency input, and public input. Public agencies that have been involved
with the project include ADOT, MAG, and the City of Phoenix.

Figure 1 — Project Location Map

Location
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Figure 2 — Vicinity Map
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1.2 NEED FOR THE PROJECT

US 60 is a major element of the adopted Regional Transportation Plan Freeway Program (RTPFP). The
segment of US 60 between I-17 and State Route (SR) 101L is one of the primary urban arterial corridors
serving regional commuter and freight traffic supporting the City of Phoenix, City of Glendale, and City of
Peoria. To the northwest, it is also a vital link in the Statewide Highway System serving as the continuation
of US 93 linking the Phoenix metropolitan area to Las Vegas, Nevada

Indian School Road is an east-west Principal/Major Arterial that passes through the central portion of the
Phoenix metropolitan area and is located approximately two miles north of I-10. It is one of the few arterials
that provides a continuous east-west connection from SR 101 in the City of Scottsdale to SR 303 in the City
of Goodyear and it provides one of the few arterial street bridge crossings of the Agua Fria River, resulting
in substantial travel demand for commuting traffic.

35" Avenue is a north-south arterial that passes through the central portion of the Phoenix metropolitan area
spanning a length of 23 miles connecting south Phoenix to north Phoenix. It is located approximately one
mile west of I-17 and is one of the few arterials that provides a bridge crossing of the Salt River.

All three roadways serve regional or sub-regional mobility with US 60 being one of the primary urban arterial
corridors in the west valley. Projected increases in population, housing, and employment will lead to
increased travel demand. US 60 currently carries approximately 45,000 vehicles per day and 35" Avenue
carries approximately 25,000 vehicles per day within the study area, which is currently causing traffic
congestion at the US60/35™ Avenue intersection during the A.M. and P.M. peak travel periods. Future traffic
volume projections indicate the congestion will continue to worsen, causing further travel delays and
increased travel times for those using the US 60 and 35™ Avenue corridors. Improvements to the US60/35"
Avenue/Indian School Road intersection are necessary to increase the intersection capacity and alleviate
existing and future levels of traffic congestion which will maintain the functionality and mobility along US 60
through the intersection and serve regional commuter and freight traffic supporting the west valley.

The MAG US 60/Grand Avenue Corridor Optimization, Access Management Plan, and System Study
(COMPASS), completed in 2015, was conducted to identify a long-term solution for accommodating travel
demand and adjacent property access as well as establish operating principles to improve the effectiveness
of traffic operations. The COMPASS investigated numerous concepts including traffic signal phasing, high-
capacity transit, access management, and upgrading US 60 to a freeway-type facility. At the US60/Indian
School Road intersection, the COMPASS recommended reconstructing 35" Avenue to elevate it over the
BNSF Railway and reconstructing Indian School Road to provide a new elevated intersection between 35"
Avenue and Indian School Road. It recommended leaving US 60 at-grade, removing a majority of the existing
ramps/frontage roads that provide connections to 35" Avenue and Indian School Road, and included access
management improvements such as closing driveways.

There are two existing at-grade BNSF Railway crossings at the project location: one on 35" Avenue and one
on the eastbound and westbound Indian School Road ramps/frontage roads west of 35" Avenue. In 2016,
the Federal Railroad Administration (FRA) released a list of the railroad crossings with the highest number
of reported incidents over the previous decade. The 35" Avenue crossing had a total of 21 incidents reported
between 2005 and 2015 which ranked second in the nation. During periods of train activity, 35" Avenue is
impassible at this location causing excessive travel delays for commuters and emergency vehicles.
Emergency vehicle response times are also negatively impacted during these highly congested conditions.
At-grade vehicle conflicts increase liability exposure for railroads and the public and these conflicts interrupt
vehicle, pedestrian and bicycle traffic and can increase emergency response times. Therefore, improvements
are needed to enhance safety by reducing the vehicle/ train conflicts.

The Arizona State Rail Plan (ADOT 2011) documented a comprehensive assessment of Arizona’s rail needs
and identified at-grade rail crossings as a critical issue due to the potential conflicts between vehicles and
trains. Some of the issues regarding at-grade railroad crossings included the following:

1 have a higher potential for serious collisions between vehicles and trains;

9 cause traffic delays for motorists, emergency responders, pedestrians, and other modes of
transportation;

1 interrupt nearby traffic signal operations when trains pass-by, resulting in even more delays;

1 generate higher noise levels due to the train horns.

In 2010, MAG completed the Grand Avenue Commuter Rail Corridor Development Plan which evaluated the
feasibility of commuter rail service along US 60 using the existing BNSF Railway tracks. This study
recommended moving forward with planning and implementation of a commuter rail system along US 60,
which could increase the volume of train traffic.

Subsequently, the purpose of this study is to evaluate the safety and operational characteristics of the
existing US60/Indian School Road/35™ Avenue intersection, and to evaluate alternatives to provide a new
interchange configuration that would increase the intersection capacity and reduce vehicle/train conflicts
while retaining the traffic connections between these high-volume regional roadways. This project would
support the regional transportation and transit planning goals of providing a safe and efficient transportation
system for all modes of transportation, reducing the impacts the BNSF Railway has on the response times
for emergency services personnel, and providing improved safety and consistent traffic operational
characteristics well into the future.

1.3 CHARACTERISTICS OF THE CORRIDOR

13.1 Roadway Characteristics
1.3.1.1 US 60, Grand Avenue

US 60 is part of the National Highway System and is classified as a Principal Arterial roadway with a posted
speed limit of 45 mph. Between 33" Avenue and 37" Avenue, US 60 is a six-lane roadway with a raised
landscaped median to control access.

The roadway section typically includes a 12’ inside lane, 11’ middle lane and a 12’ outside lane in the
eastbound direction of travel. The westbound roadway includes a 12’ inside lane, 11’ middle lane and a 12’
outside lane. The eastbound and westbound roadways are separated by a 12’ curbed median. No bicycle
lanes are provided on US 60. However, bicycles are permitted to use the roadway shoulder or outside lane.

Curb, gutter and sidewalk exists along the north side of US 60. In general, no landscaping is present within
these limits of US 60. Left and right-turn lanes are provided at major intersections and access points. The
BNSF Railway parallels US 60 along the south side and serves as a barrier to development and limits access
to US 60.

There are two existing signalized intersections on US 60 between 33 Avenue and 37" Avenue; one at 33"
Avenue and one at 35" Avenue.
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Eastbound US 60

Approaching the 37" Avenue intersection in the eastbound direction of travel, US 60 provides three through-
lanes and one left-turn lane. Three through-lanes are provided on eastbound US 60 between 37" Avenue
and 35" Avenue. Approaching the signalized intersection at 35" Avenue, US 60 provides three through-
lanes and two left-turn lanes.

Three through-lanes continue on US 60 between 35" Avenue and the signalized intersection at 33" Avenue.
The eastbound intersection approach at 33" Avenue provides three through-lanes and two left-turn lanes.
Three through-lanes are provided on eastbound US 60 beyond the 33'¢ Avenue intersection.

Westbound US 60

Three through-lanes are provided on westbound US 60 approaching the 33" Avenue signalized intersection.
The westbound intersection approach includes three through-lanes, one right-turn lane and one left-turn lane.

Three through-lanes continue on US 60 between 33 Avenue and the 35" Avenue signalized intersection.
The westbound approach to the 35" Avenue intersection includes three through-lanes and two left-turn lanes.
West of 35" Avenue, a ramp from westbound Indian School Road connects to westbound US 60 with a
tapered entrance ramp design (lane immediately drops and does not continue to the west).

Three through-lanes are provided on US 60 between 35" Avenue and 37" Avenue. The westbound approach
to the 37" Avenue intersection approach includes three through-lanes and one left-turn lane. Three through-
lanes continue on US 60 west of the 37" Avenue intersection.

1.3.1.2 Indian School Road

Indian School Road is part of the National Highway System and is classified as a Major Arterial in the City of
Phoenix General Plan with a posted speed of 40 mph. Indian School Road is an east-west roadway that
primarily is a six-lane roadway with a curbed median with left and right-turn lanes at major intersections and
access points. Between 33" Avenue and 38" Avenue, Indian School Road elevates to pass over 35" Avenue
and the BNSF Railway. Indian School Road through traffic is grade separated and does not interface with
35" Avenue, US 60, or the BNSF Railway. East and west of 35" Avenue, ramps/frontage roads are located
north and south of Indian School Road to provide access to/from Indian School Road to/from 35" Avenue
and US 60.

There is an existing at-grade railroad crossing of the Indian School Road frontage roads/ramps west of 35"
Avenue. The railroad crossing is signalized and includes pre-emption/coordination with the BNSF Railway to
clear vehicle traffic as a train approaches the crossing.

There are existing signalized intersections on Indian School Road at 315t Avenue, 33 Avenue, and 39"
Avenue.

Eastbound Indian School Road

Approaching the 39" Avenue intersection, eastbound Indian School Road provides two travel lanes. Two
lanes are provided in the eastbound direction of travel between 39" Avenue and 33" Drive. East of 38"
Avenue, eastbound Indian School Road contains an exit ramp that connects to US 60 and 35" Avenue. The
two through lanes on Indian School Road are grade separated and do not interface with 35" Avenue, US 60,
or the BNSF Railway. Near 33" Drive, an eastbound entrance ramp (from US 60 and 35" Avenue) adds an

eastbound lane to Indian School Road. East of 33" Avenue, eastbound Indian School Road provided three
through-lanes.

Westbound Indian School Road

Three through-lanes are provided on westbound Indian School Road approaching the 33™ Avenue
intersection. At 33" Drive, westbound Indian School Road contains an exit ramp that connects to northbound
35" Avenue. Just west of 33" Drive, westbound Indian School Road drops one lane to an exit ramp that
connects to north-westbound US 60. The two through lanes on Indian School Road are grade separated and
do not interface with 35" Avenue, US 60, or the BNSF Railway. Near 38" Avenue, a westbound entrance
ramp (from US 60 and 35" Avenue) adds a westbound lane to Indian School Road. Three lanes are provided
on westbound Indian School Road west of 38" Drive.

1.3.1.3 35" Avenue

35" Avenue is classified as an Arterial in the City of Phoenix General Plan with a posted speed of 40 mph.
35" Avenue is a north-south roadway that primarily is a five-lane roadway with a flush median providing three
through-lanes in the northbound direction of travel and two through-lanes in the southbound direction of
travel.

There is an existing at-grade railroad crossing of 35" Avenue south of Indian School Road. The railroad
crossing is signalized and includes pre-emption/coordination with the BNSF Railway to clear vehicle traffic
as a train approaches the crossing.

The roadway section includes a 10’ inside lane and a 12’ outside lane in the southbound direction of travel.
The northbound roadway includes a 10’ inside lane, 10" middle lane and a 12’ outside lane. A 10’ wide flush
median is located between the northbound and southbound roadways. Curb, gutter and sidewalk (5’ wide)
exists along the east and west sides of 35" Avenue.

35" Avenue intersects US 60 and Indian School Road to create a six-legged intersection and there is one
other existing signalized intersection on 35" Avenue located at Clarendon Avenue. In addition to the
signalized intersection, there is a pedestrian crossing signal located near Monterosa Street.

Northbound 35" Avenue

Approaching the Clarendon Avenue intersection, northbound 35" Avenue includes three through lanes and
one left-turn lane. Between Clarendon Avenue and US 60, northbound 35" Avenue contains three through
lanes. At the US 60 intersection, northbound 35" Avenue contains three through lanes and one left-turn lane.
Just north of US 60, a ramp from westbound Indian School Road connects to northbound 35" Avenue. The
ramp intersects 35" Avenue with a stop-controlled intersection. Three through-lanes continue on northbound
35" Avenue between US 60 and Glenrosa Avenue.

Southbound 35" Avenue

Approaching Glenrosa Avenue, southbound 35" Avenue includes two through lanes. Two southbound
through lanes are provided south of Glenrosa Avenue. The southbound approach to the US 60 intersection
provided two through lanes, a right-turn lane, and a left-turn lane. Two southbound through lanes are
provided between US 60 and Clarendon Avenue. South of Clarendon Avenue, southbound 35" Avenue
contains two through lanes.
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1.3.2 Land Use
The project area is located in Maricopa County, Arizona, within the limits of the City of Phoenix.

The existing land use within the project area is a mixture of commercial, light industrial, residential and vacant
land. South of US 60, commercial/retail and light industrial are the dominant land uses. Several
commercial/retail land uses are located along 35" Avenue immediately north of Indian School Road.
Residential land use within the project area is focused primarily in the northeastern portion of the project area
and along 35" Avenue, north of Glenrosa Avenue.

Key transportation corridors within the project area are US 60, 35" Avenue, Indian School Road, and the
BNSF Railway. The presence of the BNSF Railway corridor is a limiting factor for any new development or
roadway connections to US 60 on the south side of the highway. The nearest railroad crossings are located
1.4 miles north of Indian School Road (measured along US 60) at 43" Avenue/Camelback Road, or 0.7 miles
south of Indian School Road (measured along US 60) at 31%* Avenue/Osborn Road.

1.3.3 Transit Facilities and Routes

One commuter-orientated express bus route operates along US 60. The Grand Avenue Limited Route
operates inbound during the AM peak period (total of two buses) from the City of Peoria to downtown Phoenix
and operates in the opposite direction in the PM peak period (total of two buses).

Local bus route 41 operates along Indian School Road within the study area. The route operates in both
directions (eastbound and westbound) for a majority of the day. Local Route 41 has eastbound bus stops
located just east 38" Avenue and just east of 33" Avenue. In the westbound direction, Local Route 41 has
bus stops located just east of 33" Drive and west of 39" Avenue.

Local bus route 35 operates along 35" Avenue within the study area. The route operates in both directions
(northbound and southbound) for a majority of the day. Local Route 35 has northbound bus stops located
just north of Clarendon Avenue, just north of Monterosa Street, and just north of Glenrosa Avenue. In the
southbound direction, Local Route 35 has bus stops located just south of Glenrosa Avenue just south of
Monterosa Street, and just south of Clarendon Avenue.

As described above, Local Route 35 has stops near Monterosa Street and Local Route 41 has stops near
33" Drive. Passengers making a transfer between routes would need to walk approximately 1,400 feet
between the stops.

In 2008, MAG completed the Commuter Rail Strategic Plan which provided a framework for implementing
commuter rail in the MAG region. The Strategic Plan developed a commuter rail system concept that would
radiate from downtown Phoenix and be oriented around the existing freight rail lines. The Strategic Plan
included a commuter rail corridor along US 60 (Grand Avenue) which was further developed in the MAG
Grand Avenue Commuter Rail Development Plan (2010). The MAG Regional Commuter Rail System Study
Update (2018) updates the 2008 Strategic Plan and included commuter rail service along US 60. Based on
these previous studies, no commuter rail stations are planned near the US60/Indian School Road
intersection. The previous commuter rail plans included the construction of a second rail track within the
study area.

In 2015, Phoenix voters approved Proposition 104, creating the 35-year street and transit plan known as
Transportation 2050 or T2050. Bus Rapid Transit (BRT) was included as a key component of T2050 to
continue expanding the city's High-Capacity Transit (HCT) network. In October 2021, Phoenix City Council
approved the initial BRT corridor of 35" Avenue and Van Buren Street. The BRT route will run along 35"

Avenue from Olive/Dunlap Avenue to Van Buren Street and then along Van Buren Street from 35" Avenue
to Central Avenue. This BRT project has also been included in the MOMENTUM 2050 Regional
Transportation Plan (RTP) and Regional Strategic Transportation Infrastructure Investment Plan (RSTIIP).
The City of Phoenix is currently preparing 15% design plans for the 35" Avenue BRT.

A West Phoenix HCT route has been studied for several years. Recently, the City of Phoenix established as
preferred alignment for this service that runs along Indian School Road and passes through the Grand
Avenue/35" Avenue/lndian School Road intersection. The West Phoenix HCT Extension has also been
included in the 2050 RTP and RSTIIP, but the mode for this service and potentially the alignment itself have
not been finalized.

1.34 Drainage Systems

The project is located within the limits of the Maryvale Area Master Drainage Study (AMDS), prepared by
Wood, Patel & Associates for the Flood Control District of Maricopa County in 1997. The intersection bisects
six of the identified drainage basins: 22-22W, 22-22E, 23-22, 26-22N, 26-22W, and 27-22N (see Figure 3).
Flow patterns are generally from the northeast to the southwest and upstream offsite flows are routed down
35™" Avenue. The two detention basins on the north side of Indian School are not noted in the AMDS, although
they were in-place at the time of the report. As shown in Figure 4. the project does not lie in a FEMA
designated Special Flood Hazard Area, per FIRM #04013C2185L, effective date: 10/16/2013.

Figure 3 — Drainage Basins
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Figure 4 — FEMA Floodplain
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Offsite Drainage

The area east of US 60 and north of Indian School Road is a blend of single-family residential, apartments,
or commercial land use. Runoff from this area collects along 35" Avenue (see Figure 5) and flows southward
on both sides of the roadway and is collected into a storm drain trunk line along 35" Avenue that appears to
discharge into a ditch just south of the Grand Canal.

Runoff from the area west of 35" Avenue and north of US 60 flows along US 60 and is collected in a storm
drain along US 60 which flows southeastward where it exits the project area.

The area between the BNSF Railway and 38" Drive is primarily light industrial businesses that either drain
as surface flow to the West Detention Basin or are contained on those offsite parcels in privately owned
retention basins. Any flow from the roadways is described below.

The offsite runoff south of Indian School Road drains into either the US 60 storm drain or the 35" Avenue
storm drain.

Onsite Drainage

The existing onsite runoff for the US60/35" Avenue/Indian School Road interchange is collected into two
detention basins: West Basin and East Basin, as shown in Figure 5.

Table 1 provides a summary of the offsite and onsite runoff to the East and West detention basins.

Table 1 — Existing Basin Flows

Offsite Onsite
Basin Area Q50 Flow Volume Area Q50 Flow Volume
(acres) (cfs) (ac-ft) (acres) (cfs) (ac-ft)
West Basin 17.8 75.7 3.4 8.9 35.4 1.7
East Basin 22.6 73.1 4.3 8.2 30.4 1.6

The West Basin is located immediately north of Indian School Road and west of 35" Avenue. The existing
capacity of the basin is 19.1 acre-feet, per the existing topography mapping. The total 100-year, 2-hour
detention volume is 5.08 acre-feet from both offsite and onsite sources. The bottom elevation of the existing
West Basin is approximately 1106 feet. The offsite flows primarily discharge from the area east of 38" Drive
and south of the BNSF Railway. The onsite runoff that reaches the West Basin comes from 38" Drive, Indian
School Road through lanes (west of 35" Avenue), and the Indian School Road westbound on-ramp.

The East Basin is located immediately north of Indian School Road and east of 35" Avenue. The existing
capacity of the basin is 18.9 acre-feet, per the existing topographic mapping. The total 100-year, 2-hour
detention volume is 5.85 acre-feet from both offsite and onsite sources. The bottom elevation of the existing
East Basin is approximately 1108 feet. The offsite contributing area to the basin is primarily from the area
east of 35" Avenue and north of Indian School Road. The onsite runoff that reaches the East Basin comes
from Indian School Road through lanes (east of 35" Avenue), and the westbound Indian School Road to
westbound US 60 ramp.

Existing Storm Drains

All storm drains described herein are owned and maintained by the City of Phoenix. The ADOT record
drawings indicate that the existing pipes are reinforced concrete pipe (RGRCP). The street catch basins are
a mix of grated, curb opening, or combination inlets depending on the location. Infield areas use area inlets
that are connected to the city storm drain network.

An existing 48-inch diameter RGRCP storm drain is located along 35" Avenue that drains from north to
south. This City of Phoenix storm drain trunk line is the primary outfall for the two detention basins.

The West Basin outflow pipe is an 18-inch RGRCP that parallels the BNSF right-of-way and discharges into
the 35" Avenue storm drain approximately 350 feet south of US 60. The inflow pipe into the basin is a 54-
inch RGRCP that discharges into the west side of the West Basin.

The East Basin outflow pipe is an 18-inch RGRCP that discharges into the 35" Avenue storm drain
approximately 300-feet north of US 60. The primary inflow pipe is a 48-inch diameter RGRCP that collects
runoff from Indian School Road east approach and discharges into the southeast corner of the basin. A 15-
inch RGRCP storm drain collects runoff from the Indian School Road westbound to northbound 35" Avenue
ramp and discharges in the south side of the East Basin.
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Figure 5 — Existing Drainage System
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Along Indian School Road, a 24-inch storm drain is located along the south side of the roadway that starts
at 32" Avenue and discharges into the 35" Avenue storm drain. An auxiliary 24-inch storm drain runs parallel
to the first 24-inch storm drain but is located 25-feet north. The two parallel 24-inch storm drains join at a
manhole just before tying into the 35" Avenue storm drain. These two parallel storm drains do not connect
to either of the detention basins at the interchange.

Along US 60, a 36-inch storm drain is located along the south side of the roadway that collects US 60 runoff.
The alignment varies somewhat through the interchange but is primarily located along the eastbound lanes
of US 60. A second, smaller storm drain (18-inch diameter RGRCP) appears to originate at a catch basin on
35" Avenue under the interchange and follows along the westbound lanes of US 60. Both storm drains
capture runoff from US 60 and drain to the southeast. These two parallel storm drains do not connect to
either of the detention basins at the interchange.

Near 36" Avenue, a 24-inch diameter storm drain follows along the Indian School Road eastbound exit ramp
and drains westward to a south-flowing storm drain along 38" Avenue. This storm drain trunk line is 42-inch
diameter and routes southward to ultimately reach a storm drain system along the Grand Canal.

1.35 Utilities

Many utility owners have utilities within the project limits including the City of Phoenix, Arizona Public Service
(APS), Salt River Project (SRP), CenturyLink, Cox, Southwest Gas, Sprint, Zayo, and MCI (Verizon).

Existing utilities within the study area were identified based on previous utility surveys and as-built information
obtained from ADOT, the City of Phoenix and utility companies. Major utilities are listed in Table 2 and shown
in Figure 6.

Table 2 — Utilities in the Project Area

Roadway Location Utility Description

South side of US 60 APS overhead power (230kV)

North side of US 60 SRP overhead power (69kV)

North of centerline
(north of Indian School | Cox fiber optic
Rd

South of centerline
US 60 (Grand Avenue) (south of Indian School | Cox fiber optic
Rd)

North of centerline
(outer lane) south of 2" gas line
Indian School Rd

North of centerline
(outer lane) 700’ south
of 37th Ave, north of
Indian School Rd

2-1/2” gas line
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Roadway

Location

Utility Description

South of BNSF railroad
north of Indian School
Rd.

Southwest Gas 4” STL

Roadway

Location

Utility Description

North of centerline
(outer lane)

CenturyLink telecommunications and fiber optic

North of centerline
(under curb/sidewalk)

City of Phoenix 12" water

US 60 (Grand Avenue)

South of centerline
(north of SD) south of
Indian School Rd.

City of Phoenix 18" sewer

East of centerline,
between US 60 and
850’ north of Glenrosa
Ave

City of Phoenix sewer - two sewer lines (8” and 18”) from
Grand Ave to roughly 850’ north of Glenrosa Ave
intersection where they join together

East of centerline,
north of Glenrosa Ave.

City of Phoenix 18" sewer line

Within BNSF R/W

BNSF signal communication and power

North of centerline
(behind S/W) north of
Indian School Rd

City of Phoenix 10” sewer

Between BNSF
railroad tracks and
western BNSF R/W

BNSF communication/fiber optic

35" Avenue

Both sides of 35" Ave
from Weldon Ave to
Monterosa St

SRP overhead power (12KV)

East side of 35" Ave,
north of Monterosa St

SRP overhead power (12KV)

West of centerline
(outer lane) south of
railroad tracks

Southwest Gas 4” STL

East of centerline,
north of US 60

Southwest Gas 2" STL

East of centerline

City of Phoenix 8" water line

West of centerline

City of Phoenix 66” water line

East of centerline

City of Phoenix 6” water line; 8" north of Glenrosa Ave

West of centerline,
north of US 60

City of Phoenix 4” water line

West of centerline

SRP 54" irrigation; transitions to 48” just south of railroad
tracks; runs under sidewalk north of Grand Ave

East of centerline
(outer lane), south of
US 60

City of Phoenix 8” sewer

Indian School Road

North of centerline,
west of US 60

Southwest Gas 4” mainline

South of centerline,
east of US 60

Southwest Gas 2” mainline

South of railroad

Southwest Gas 4" mainline; running southeast across
Indian School Road just south of BNSF Railroad.

South of centerline,
west of US 60

City of Phoenix 4” waterline

North of centerline,
west of US 60

City of Phoenix 8” waterline; shifts south of centerline at 36™
Ave and runs along north side of EB Frontage Rd.

South of centerline,
east of US 60

City of Phoenix 48" waterline and 4” waterline (run along EB
Frontage Rd)

South of centerline,
east of 33 Ave

City of Phoenix 8” waterline (south of 4” waterline)

South of centerline,
39" Ave to 38" Dr

City of Phoenix 8” sewer line

North of centerline,
39" Ave to 38" Dr

City of Phoenix 8” sewer line

South of centerline,
West of US 60

City of Phoenix 8” sewer line (abandoned) along EB
Frontage Rd,; still active north /south along 36th Ave

South of centerline,
West of 351" Ave

City of Phoenix fiber optic line along EB Frontage Rd

At 35" Avenue/Indian
School Rd intersection

City of Phoenix fiber optic line crosses through overhead
traffic signal structure

South of centerline,
East of 35t Ave

City of Phoenix fiber optic line along EB Ramp

Within BNSF R/W

BNSF signal communication and power

West of centerline (at
sidewalk), south of US
60

City of Phoenix 8” sewer
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Figure 6 — Existing Utilities
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1.3.6 Existing Structures

1.3.6.1 Bridges

There are two existing bridge structures within this segment of Grand Avenue that were built in 1978 under
Project No. BR-74081.0.

The existing Indian School Road Overpass structure (Structure No. 09704) carries Indian School Road traffic
over US 60, the eastbound Indian School ramp connection to westbound Indian School, the southwestern
US 60 to westbound Indian School ramp connection, and BNSF Railway tracks. The existing bridge is a 7'-
0” deep, cast-in-place post-tensioned concrete box girder structure that consists of 5 spans measuring 111’-
11 %7, 129°-1", 105’-0", 164’-4”, and 139’-7 ¥4” along the construction centerline. The structure is built on a
horizontal curve. Substructure units for the bridge are consecutively numbered from Abutment 1 at the
western end of the bridge, Piers 2 through 5, to Abutment 6 on the eastern edge of the bridge. Both
abutments are stub abutments founded on a dual row of 3'-0” diameter concrete drilled shafts. The front row
of shafts at each abutment are battered at a slope of 3H:12V. Pier Nos. 2,3 and 5 are each supported by
two integral 6’-3” square concrete columns supported on a concrete mat footing founded on a triple row of
4’-0” diameter concrete drilled shafts. Pier No. 4 is supported by two integral 6’-3” wide by 8’-7” long concrete
columns supported by individual square mat foundation each supported by a 3 x 3 grid of 4’-0" diameter
concrete drilled shafts.

The existing Indian School Road Ramp R1 Overpass (Structure No. 09705) carries westbound Indian School
Road traffic to north-westbound US 60 traffic over 35" Avenue. The existing bridge is a 6'-0” deep, cast-in-
place post-tensioned concrete box girder structure that consists of 3 spans measuring 102’-0”, 145’-0” and
137’-2 ¥4" along the construction centerline. The structure is built on a horizontal curve. Substructure units
for the bridge are consecutively numbered from Abutment 1 on the western edge of the bridge, Piers 2 and
3, to Abutment 4 at the eastern edge of the bridge. Both abutments are stub abutments founded on a dual
row of 3’-0” diameter concrete drilled shafts. The front row of shafts at each abutment are battered at a slope
of 3H:12V. Pier Nos. 2 and 3 are supported by single integral 6’-3” wide by 4’-3” long concrete columns
supported by individual square mat foundations each founded on a 3 x 3 grid of 4’-0” diameter concrete
drilled shafts.

Bridge inspection reports conducted in 2019 for both structures were furnished by the City of Phoenix. The
overall structure appraisal rating (N67) for the existing Indian School Road Overpass structure (Structure No.
09704) is “7 Above Min Criteria.” The existing deck and expansion joints have repair recommendations for
a localized deck spalls/delaminations and the repair/replacement of existing modular joints. Hairline cracks
were observed in the superstructure. Similar cracking is observed in the substructure. The minimum vertical
clearance noted in the report is 15.92 feet, but the report does not indicate where this minimum clearance
occurs nor is there a clearance diagram that depicts where this measurement occurs. The existing structure
also has a posted minimum vertical clearance of 16’-0” over 35" Avenue as shown in Figure 7. It is posted
in both directions of travel; the sign posted in the southbound direction of 35" Avenue is on the R1 Ramp
structure which is immediately north of the Indian School Road Overpass. A vertical clearance of 19°-0” is
posted over the westbound Indian School frontage road as shown in Figure 8.

Figure 7 — Posted Minimum Vertical Clearance Over 35" Avenue (Looking North)

Figure 8 — Posted Minimum Vertical Clearance Indian School/US 60 Ramp Connections (Looking
North)
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The overall structure appraisal rating (N67) for the existing Indian School Road Ramp R1 Overpass structure
(Structure No. 09705) is “7 Above Min Criteria.” The existing deck has hairline cracks over approximately 30
percent of the entire deck area. Three small, patched deck cutouts have failed. The superstructure was
noted as having a small impact spall on the north fascia over the third span (35" Avenue) as well as a few
hairline cracks. Abutments had some minor vertical cracking. Piers were not accessible during the 2019
routine bridge inspection. The minimum vertical clearance noted in the report is 16.5 feet, but the report
does not indicate where this minimum vertical clearance occurs nor is there a clearance diagram that depicts
where this measurement occurs. The only sign posted on the structure is 16’-0” on the north side of the
structure over 35" Avenue, presumably for the Indian School Road Overpass structure (Structure No. 09704)
that is located immediately to the south of this structure.

1.3.6.2 Retaining Walls

There are two existing retaining walls within the project vicinity.

The first wall ties into the southwestern corner of the Indian School Ramp R1 bridge structure. It measures
266’-2 ¥2" in length. The taller portions of the wall adjacent to the bridge structure are concrete retaining
walls supported on a concrete footing founded on a pair of concrete drilled shafts. The row located in front
of the outside face of wall is battered at a slope of 3H:12V. The wall portion supported by drilled shafts
measures 130’-2 ¥2” in length. The remainder of the wall is a conventional cast-in-place concrete retaining
wall supported on a continuous concrete spread footing. The full length of the wall stem incorporates an
integral roadway barrier along the top.

The second wall is a conventional cast-in-place concrete retaining wall built along the north side of Indian
School Road, west of the Indian School Road Overpass structure. The wall extends from existing Indian
School Road construction centerline Station 38+25.72 to Station 42+74.47.

1.3.7 BNSF Railway

The BNSF Railway is adjacent and parallel to US 60. The BNSF Railway provides a high degree of access
control for US 60 throughout the corridor with roadway connections limited to the major arterial street
intersections. Most of these intersections are signalized and have pre-emption/coordination with the BNSF
crossing signals to clear vehicle traffic as a train approaches. The railroad right-of-way varies between 90’
and 125’ between 33" Avenue and 37" Avenue.

East of 35" Avenue, the BNSF right-of-way contains one main track and three siding tracks which extend
south/east for approximately 1,200’. The 35" Avenue and Indian School Road ramp crossings contain a
single track. North of Indian School Road, the BNSF right-of-way contains two tracks. Approximately 800’
north/west of Indian School Road, several tracks are added to provide a total of one main track and four
siding tracks.

Current BNSF Railway policy prohibits track closures during the fourth quarter (October 1 through December
31) of each calendar year. In addition, work within the right-of-way may be restricted due to train movements,
This moratorium applies to the entire BNSF Railway system due to the higher demands during the holiday
season.

1.3.8 Right-of-Way
The existing US 60 right-of-way is approximately 100’ wide from 33" Avenue to 37" Avenue. The right-of-

way is approximately 50’ on both sides of US 60. The right-of-way width does vary within these limits and
ranges from 90’ to 112’ for areas not supporting ramps. North of Indian School Road, the right-of-way widens
for the Indian School Road to US 60 ramp and is approximately 145’ at its widest point.

The right-of-way along Indian School Road immediately east of 33" Avenue is 100’ wide (generally 50’ on
each side of the section line) which is generally consistent with the roadway farther to the east. West of 33"
Avenue, the Indian School Road right-way widens to account for the ramps that connect to 35" Avenue and
US 60. Immediately east of 35" Avenue, the Indian School Road right-of-way is 300’ with 245’ north of the
section line and 55’ south of the section line. Between 35" Avenue and 38" Drive, the Indian School Road
right-of-way varies between 255’ and 85’. West of 38" Drive, the right-of-way is approximately 84’ wide with
approximately 42’ south and north of the section line.

The 35" Avenue right-of-way width is generally 80’ throughout the study area with 40’ on each side of the
section line. Between Indian School Road and Glenrosa Avenue, the right-of-way width varies between 80’
and 165’

1.3.9 Signing and Lighting

Existing signing for the US 60 (Grand Avenue), 35" Avenue, and Indian School Road intersection includes
a combination of standard post mounted signs, overhead directional guide signs mounted to sign bridge
structures and cantilever sign structures, internally illuminated street name signs (IISNS), overhead bridge
fascia mounted signs, LED blackout train preemption signs, and traffic signal pole mounted overhead signs
to guide drivers through the intersection. On both the eastbound and westbound approaches of Indian School
Road, advance guide signs are mounted to an overhead cantilever sign structure as well as an overhead
bridge sign structure to guide drivers between the at-grade intersection or to the Indian School Road
overpass. Special 3-sided internally illuminated street name signs are mounted to each end of a large tubular
bridge structure which spans diagonally across the intersection. A light emitting diode (LED) blackout train
preemption sign is located on the southbound 35" Avenue approach to warn drivers of BNSF railroad
crossings. The remainder of the intersection’s regulatory, warning, guide, and object marker signs are
mounted on standard posts, mounted overhead on traffic signal poles, or mounted overhead on the bridge
fascia of the Indian School Road overpasses.

Existing street lighting for the US 60, 35" Avenue, and Indian School Road intersection includes light emitting
diode (LED) lighting throughout the intersection with the exception of high-pressure sodium luminaires
serving as underdeck lighting beneath both the mainline Indian School Road and westbound Indian School
Road off-ramp bridges. A variety of free-standing poles and utility poles are used to mount LED luminaire
mast arms across the intersection at approximately 30’ mounting height. Light poles are located on all corners
of the intersection as well as within medians and pork-chop islands which serve to direct vehicular traffic and
provide a refuge area for crossing pedestrians. On the Indian School Road mainline bridge, staggered bridge-
mounted overhead lighting is present and single-side bridge mounted LED overhead lighting is used on the
westbound Indian School Road off-ramp bridge. Just north of the intersection, a luminaire mast arm is
mounted to the traffic signal pole of a pedestrian hybrid beacon. There is continuous lighting on all
intersection approaches to the intersection.
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According to ADOT'’s Traffic Guidelines and Processes No. 700 “lllumination”, continuous lighting on
conventional highways is considered to be justified where local agencies find sufficient benefit in the form of
convenience, safety, policing, community promotion, and public relations.

1.3.10 Traffic Management Systems
The City of Phoenix controls and operates traffic signals for all six approaches of the US 60, 35" Avenue,

and Indian School Road intersection. Signal timings have been recently optimized for coordination utilizing
a 180 second cycle length during weekday AM and PM peak hours and a 150 second cycle length during
the weekend mid-day peak hours. Signals are coordinated with the traffic signal controller for BNSF train
preemption. This complex intersection contains several traffic signal structures including a large tubular
bridge structure that spans diagonally from the southwest corner of the intersection to the northeast corner
of the intersection and includes a variety of mounted traffic signals across the span. Additional traffic signal
structures include several Type A poles and Type PB pedestrian push button poles which contain pedestrian
push buttons, pedestrian signals, and supplemental traffic signal heads. Further supplemental traffic signal
heads are mounted to nearby light poles as well as one of the Indian School Road overpass bridge bents.
Additional traffic signal equipment present at the intersection includes a pan-tilt-zoom (PTZ) camera, radio
wifi, and in-ground vehicle loop detectors on both 35" Avenue approaches and US 60 approaches. There is
a BNSF train track crossing across two legs of the intersection, the south leg of 35" Avenue, and the west
leg of Indian School Road. The west leg of the Indian School Road BNSF train track crossing has railroad
crossing gates and flashing beacons present for each direction of traffic. The south leg of the 35" Avenue
BNSF train track crossing has overhead cantilever sign structures with flashing beacons present for each
direction of traffic. On the northbound 35" Avenue approach to the intersection, an additional traffic signal
mast arm was installed about 20’ south of the railroad crossing sign structure to supplement intersection
traffic signalization. There is an existing pedestrian hybrid beacon on 35" Avenue a few hundred feet north
of intersection, near Monterosa Street.

1.3.11 Geotechnical Conditions
The subsurface conditions within the project vicinity were determined based on review of as-built plans and

readily available geotechnical data. The project site is located in the Basin and Range Geologic Province of
the southwestern United States. The Basin and Range Province is characterized by a modern landscape
consisting of broad alluvial valleys interspersed with and bounded by uplifted and fault-block mountain
ranges, often with well-developed pediments and alluvial fans. Generally, the mountain ranges and valleys
trend in a north-south to northwest-southeast direction. The modern landscape was formed by late Tertiary
(Miocene-Pliocene) extensional tectonism and high-angle normal faulting followed by subsequent erosion of
the uplifted mountains and depositions of the sediments in the newly-formed basins.

The AZGS geologic map describes a major part of the site surficial soils as unconsolidated to weakly
consolidated alluvial fan, terrace, and basin-floor deposits with moderate to strong soil development. Fan
and terrace deposits are primarily poorly sorted, moderately bedded gravel and sand, and basin-floor
deposits are primarily sand, silt, and clay. The surficial soils overlie coarser grained deposits likely derived
from historic meandering and deposition of the Salt River to the south and of Cave Creek Wash to the north.

The site soils are generally considered to be well suited for the use of either shallow spread foundations or
drilled shaft foundations. Based on review of the Record Drawings, the subsurface soils consist primarily of
firm to hard fine-grained sandy clay (CL) to clayey sand (SC) to depths of about 10 to 20 feet. Below these

depths, coarser grained very firm to hard clayey sand (SC) and clayey gravel with sand (GC) was
encountered to the full depth (maximum of 120 feet) of the completed borings.

Depletion of groundwater resources in deep alluvial basin aquifers in the western United States has and
continues to cause land subsidence. Land subsidence can severely and adversely impact infrastructure by
changing the ground elevation, ground slope (grade) and through the development of ground cracks, known
as earth fissures, can erode into large gullies. Earth fissures have the potential to compromise the
foundations of roadways, levees, and other infrastructure, which may ultimately cause failure.

Interferometric Synthetic Aperture Radar (INSAR) is a satellite-based technology that can detect ground
subsidence as low as 0.2 inches. ADWR has a program that monitors land subsidence in Arizona utilizing
INSAR. The project site is located at the far east end of what is termed the West Valley Land Subsidence
Area. InSAR data from 2010 to 2020 (ADWR 2020) indicates the site has experienced less than 0.3 inches
of land subsidence. Over the long distances where ground subsidence typically occurs, this minimal drop
should not negatively impact this project.

There are no reported earth fissures within or near the project site. The nearest reported (unconfirmed) earth
fissures are located roughly 8 miles northeast with numerous confirmed fissures being present in the Phoenix
west valley roughly 10 to 12 miles to the west of this site. Neither ground subsidence or earth fissures are
expected to impact this project.

The majority of the project alignment is underlain by relatively good quality subgrade soils. It appears likely
that all site soils can be re-used as embankment fill. Testing would be required to verify whether some or all
of it would qualify for structure backfill.

1.3.12 Pavement Structural Sections

As-built plans were reviewed to inventory the US 60, 35" Avenue, and Indian School Road pavement
sections. Full-depth paving was identified in the as-builts listed in Table 3. Additional pavement
improvements have likely been implemented since the dates listed in Table 3 and therefore the information
may not reflect the current conditions.

Table 3 — Pavement Structural Sections

Location Project Number Year Description
. oo 1" (ACFC), 3" (ACB),
Indian School Road F-022-2(3) 1975 4" (AB), 24" (Select Material)
35" Avenue BR-74081.00 1975 1" (ACFC), 11" (ACB)
] 3.5" (AC), 4" (AB),
US 60 (Grand Ave) BR-74081.00 1964 12" (Select Material)
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1.3.13 Previous Projects

The existing Indian School Road overpass was constructed in 1976 by the City of Phoenix. Table 4 shows

projects that have been constructed since 2000.

Table 4 — Previous Projects

Project Number Location Year Description
City of Phoenix Grand Ave / Indian School Rd 2002 Grand Avenue / Indian School
ST 89310065 intersection intersection improvements
City of Phoenix h . . .
ST83120027 35" Ave & Indian School Rd 2004 Detention basin landscape
City of Phoenix . , th . - I
ST85110078 Indian School Bridge at 35" Ave 2009 Bridge joint rehabilitation
City of Phoenix . , th . - I
ST85110079 Indian School Bridge at 35" Ave 2009 Bridge joint rehabilitation
City of Phoenix . . ~rth h
ST85170072 Indian School Rd: 35" Ave to 271" Ave 2014 Landscape
ADOT Curb, sidewalk, pavin
H732801C US 60, 715 Ave to McDowell Rd 2014 o e PG
060-B(204)T ping
City of Phoenix 35" Ave & Monterosa St 20xx HAWK signal
STXXXXXXXX
City of Phoenix 35% Ave at BNSF RR crossing 20xX RR signals south of Indian
STXXXXXXXX school
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2.0 TRAFFIC AND CRASH DATA

2.1 CRASH ANALYSIS

The ADOT Traffic Safety Section provided crash data for the study area along US 60, Indian School Road
and 35™ Avenue. There were a total of 682 reported crashes within the study area between September 1,
2014 and August 31, 2019. The following is a summary of some key characteristics of the crash data:

1 Of the 682 crashes reported, 597 (88%) occurred at or near an intersection, while 85 (12%) were
reported to occur mid-block (between intersections).

1 Of the 682 crashes reported, 466 (68%) resulted in property damage, 206 (31%) resulted in injuries,
and 10 resulted in a fatality (1%).

1 592 crashes (87%) involved another motor vehicle while the other 13% were various collisions such as
a collision with a fixed object, collision with other non-fixed objects, or were classified as other or
unknown.

1 Of the 592 crashes with another motor vehicle, 44% (258 crashes) were rear-end crashes, 22% (129
crashes) were sideswipe crashes, and 20% (116) were left-turn crashes.

1 73% of the crashes occurred during daylight hours, 1% occurred at dusk or dawn, and the remaining
26% occurred during hours of darkness.

Table 5 illustrates the crash data summary by segment within the study area. Table 6 illustrates the crash
data summary by intersection. Figure 9 graphically displays the crash data.

Table 5 — Segment Crash Summary (2014-2019)

Segment No. of Crashes Cr?érh agﬁgg::;cy (é;ishr}lvlﬁﬁﬁn

Vehicle Miles)
US 60, 33 Ave to 35" Ave 4 0.80 0.19
US 60, 35" Ave to 371" Ave 12 2.40 0.52
35M Ave, Indian School Rd to Glenrosa Ave 12 2.40 1.53
35M Ave, Indian School Rd to Clarendon Ave 1 0.20 0.16
Indian School Rd, 33 Ave to 35" Ave 10 2.00 0.63
Indian School Rd, 35" Ave to 39" Ave 12 2.40 0.36

Based on the City of Phoenix 2014-2016 Collision Rate Study, the citywide average crash rate for a segment
of an arterial street is 2.41 crashes per million vehicle-miles traveled from 2014 to 2016. All of the calculated
segment crash rates shown in Table 5 are below the citywide average rate.

Table 6 — Intersection Crash Summary (2014-2019)

Intersection No. of Crashes | “"GER MDY | crashiviion vehicles)
US60/35™ Ave/lndian School Rd 157 31.40 1.09
35M Ave/Clarendon Ave 45 9.00 0.71
Indian School Rd/33 Ave 128 25.60 1.29

Based on the City of Phoenix 2014-2016 Collision Rate Study, the citywide average crash rate for an
intersection of two arterial streets is 1.23 crashes per million entering vehicles from 2014 to 2016. The
citywide average crash rate for an intersection of an arterial street and a collector street is 0.73 crashes per
million entering vehicles. The calculated intersection crash rates at the US 60/35™" Avenue/Indian School
Road intersection (arterial/arterial intersection) and 35" Avenue/Clarendon Ave intersection (arterial/collector
intersection) are below the citywide averages. The calculated intersection crash rate at the Indian School
Road/33™ Avenue intersection (arterial/collector intersection) is above the citywide average.

Based on the City of Phoenix 2014-2016 Collision Rate Study, the average crash frequency for an
intersection of two arterial streets is 25.7 crashes/year and the average occurrence of a crash involving a
fatality is 0.2 crashes/year (based on sample of 167 intersections shown in report). At the US 60/35th
Avenue/Indian School Road intersection, the average crash frequency is 31.4 crashes/year and the average
occurrence of a crash involving a fatality is 0.4 crashes/year, both of which are above the citywide average.

The crash frequency measures the number of crashes per year while the crash rate measures the number
of crashes per million entering vehicles per year. Based on the number of crashes and the traffic volumes,
the US60/35" Avenue/Indian School Road intersection is above the average number of crashes per year,
but below the average crash rate (which accounts for the traffic volumes) due to the high amount of traffic
using the intersection. Similarly, the Indian School Road/33"™ Avenue intersection is below the average
number of crashes per year, but above the average crash rate due to the lower amount of traffic using the
intersection.

2.2 EXISTING TRAFFIC CONDITIONS

Historical traffic count data along US 60 was obtained from ADOT Multi-Modal Planning Division (MPD) for
years 2010 through 2021. The historical traffic count data ranged from approximately 35,600 to 45,100
vehicles per day (vpd) on US 60 between 33" Avenue and 39™ Avenue during that time period. Historical
data was also obtained from the MAG traffic count website. During the same time period, the historical traffic
count data ranged from approximately 47,000 to 56,800 vpd on Indian School Road between 33" Avenue
and 43" Avenue, and approximately 21,600 to 28,300 vpd on 35" Avenue between Earll Drive and Campbell
Avenue. All three roadways experienced a drop in daily traffic in 2020 due to the COVID-19 pandemic.

The City of Phoenix collected traffic counts at several locations on US 60, Indian School Road and 35"
Avenue in August 2019. Supplemental field counts were collected in June 2020 and March 2021. A 2%
growth factor was applied to 2019 data and the supplemental data from 2020 and 2021 was used to create
2020 existing conditions volumes for use in this study. The resulting peak hour volumes are slightly higher
than the 2019 counts and would represent the anticipated conditions in early 2020, prior to the COVID-19
pandemic. The existing (2020) traffic count data is shown in Figure 10 and includes the peak hour volumes
and traffic signal locations. Figure 11 shows the lane configurations at the signalized intersections.
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Figure 9 — Crash Data (2014-2019)
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Figure 10 — Existing (2020) Traffic Volumes
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Figure 11 — Existing Lane Configurations
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Table 7 depicts the traffic factors ('K’ values and directional splits) on US 60 based on the field data collected
in 2022. The portion of Average Daily Traffic (ADT) occurring within the peak hour is approximately 6% to
7%. The directional distribution on US 60 is approximately 60% in the peak direction of travel during the
A.M. and P.M. peak hours, respectively.

Table 7 — US 60 Traffic Factors

PM Peak Hour
Directional Split

SEB NWB

AM Peak Hour
Directional Split

SEB NWB

K value K value

Roadway

US 60, west of 35" Avenue 6%

Source: 2022 field count data

61% 39% 7% 39% 61%

The traffic factors along US 60, based on the ADOT MPD data from 2022, indicate the percentage of the
ADT occurring within the peak hour is approximately 9% and the directional distribution is approximately 65%
in the peak direction of travel. These factors differ from the field count data shown above as the published
ADOT values are based on the 30™ highest hourly volume of the year. The daily truck traffic provided by
MPD shows approximately 12% of the daily traffic classified as trucks.

Table 8 shows the existing traffic factors along Indian School Road and 35" Avenue based on the 2022 field
movement counts.

Table 8 - Indian School Road and 35" Avenue Traffic Factors

AM Peak Hour PM Peak Hour

Directional Split Directional Split
K value K value
Roadway WB EB WB EB
Indian School Road, east of 35" Avenue 6% 41% 59% 7% 62% 38%
NB SB NB SB
35" Avenue, north of Indian School Road 6% 44% 56% 8% 63% 37%

Source: 2022 field count data

2.3 FUTURE TRAFFIC CONDITIONS

231 Description of Alternatives

The No-Build and Build Alternative were evaluated for this study. Descriptions of the No-Build and Build
Alternatives are provided below.

No-Build Alternative

The No-Build Alternative would only include projects planned by other agencies and would not result in any
other improvements at this location. The BRT project along 35" Avenue would be implemented, and it is
assumed that the BRT project would eliminate a northbound lane on 35" Avenue, a BRT station would be
located near Indian school Road, and pedestrian improvements would be constructed as part of the BRT
project.

Build Alternative

The Build Alternative would include a grade-separated crossing of US 60 with 35" Avenue elevated over US
60 and the BNSF Railway. US 60 and the BNSF Railway would remain in their existing locations. A signalized
intersection would be provided at the elevated intersection of 35" Avenue and Indian School Road.

Three lanes would be provided in each direction of travel on US 60. US 60 would remain at-grade. Two
lanes would be provided in each direction of travel on 35" Avenue which is a reduction of one northbound
lane. 35" Avenue would be elevated to pass over US 60 and the BNSF Railway tracks. Traffic on 35" Avenue
would pass through the traffic signal at Indian School Road. Three lanes would be provided in each direction
of travel on Indian School Road. Indian School Road would pass over US 60 and the BNSF Railway tracks.
Traffic on Indian School Road would pass through the traffic signal at 35" Avenue.

A new connector roadway would be located north of US 60 and west of 35" Avenue to provide a connection
between 35" Avenue and US 60. A ramp would be provided from westbound Indian School Road to
northwest-bound US 60 and a ramp would be provided from US 60 to eastbound Indian School Road.
Improvements would be constructed at the 33" Avenue/lndian School Road intersection. Appendix A
contains a memorandum regarding the re-routing of traffic and the connector road.

The BRT project along 35th Avenue would be implemented, and it is assumed the BRT would operate in
exclusive lanes and a BRT stop would be provided north of Indian School Road.

2.3.2 Traffic Volume Projections

MAG maintains a regional traffic forecasting model to develop future traffic volume projections based on
projected socio-economic, population, employment, origin-destination, and other regionally based data. The
output from the model includes daily, peak period, and peak hour traffic volumes for the arterial transportation
network system.

MAG provided traffic volume projections for Design Year 2050 for the No-Build and Build Alternatives. The
2050 model includes all transportation system improvements identified in the Regional Transportation Plan
(RTP). The 2050 traffic volume projections that were received from MAG were post-processed in accordance
with the procedures recommended by MAG.

The 2050 No-Build peak hour intersection projections were re-routed for the Build Alternative based on the
proposed roadway network. Minor street and driveway field count data was also used to support the re-
routing. The primary objectives of the re-routing were to address connectivity between the three major
roadways and to address circulation due to changes in access to adjacent parcels and minor streets. The re-
routing did not account for reductions in traffic volumes due to the anticipated right-of-way acquisitions. As
part of this re-routing, a traffic analysis was conducted to assess the effects of the re-routing and to
investigate potential mitigation opportunities. This analysis is documented in Appendix A.

The 2050 traffic volume projections and lane configurations for the No-Build Alternative are shown in Figure
12 and Figure 13, respectively. The 2050 traffic volume projections and lane configurations for the Build
Alternative are shown in Figure 14 and Figure 15, respectively.
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2.4 OPERATIONAL ANALYSIS
241 Analysis Methodology
2411 Introduction

An operational analysis was performed for all of the signalized intersections for the Existing Conditions, No-
Build Alternative, and the Build Alternative. As part of the analysis, the Synchro 11.0 computer program was
used to analyze the intersection operations and signal progression along US 60, 35" Avenue, and Indian
School Road. The resulting signal timings from Synchro were then input into the VISSIM computer program
to provide a network simulation of the intersections within the study area.

The concept of level-of-service (LOS) uses qualitative measures that characterize operational conditions
within a stream of traffic. The descriptions of individual levels-of-service characterize these conditions in
terms of such factors as speed and travel time, freedom to maneuver, traffic interruptions, comfort and
convenience. Six levels of service are defined for each type of facility for which the analytical procedures are
available. They are given letter designations from ‘A’ to ‘F’, with LOS ‘A’ representing the best operational
conditions and LOS ‘F’ representing an over-capacity condition with a high degree of congestion. Each level
of service represents a range of operating conditions.

Table 9 shows the control delays and corresponding levels-of-service established in the HCM for signalized
intersections.

Table 9 — Intersection Delay and Corresponding Levels-of-Service

Level-of-Service Control Delay (sec/veh)

<10
10-20
20-35
35-55
55-80

> 80

mm|o|0|®@|>

Source: HCM 2010, Volume 3: pg. 18-6

In accordance with the goals established by ADOT for the state highway system and by the City of Phoenix,
each intersection should provide LOS ‘D’ or better operations for the overall intersection and for each
intersection approach during the peak hours. Individual movements within an intersection approach may
operate with a lower level-of service but should not create vehicle queuing that would negatively influence
the other approach traffic movements.

2412 Synchro Analysis

The signal timings for use in VISSIM were developed using Synchro 11. The following assumptions/input
parameters were used in the Synchro intersection analysis:

91 Peak hour factor: 0.92
1 Vehicle travel speed: 45 mph
1 Intersection spacing based on proposed roadway geometrics

Percentage of heavy vehicles: 2%

Lane widths: 12’

Base saturation flow rate: 1,900 vphpl

Pedestrian movements were not included in signal timings

Right-turn-on-red movements: These traffic movements were included in the analysis and modeled in
the software

1 Cycle length: Optimized based on network performance

= =884

The signal timings along both Indian School Road and US 60 were analyzed as separate, independent
coordinated networks for the Build Alternative to develop signal cycle lengths and splits that would provide
signal progression along both roadways. The evaluation of the Existing Conditions and No-Build Alternative
were based on the existing signal timings.

The Synchro analysis provided signal timings for all of the signalized intersections within the study area. This
input was then followed by the VISSIM analysis for the Existing Conditions, No-Build Alternative, and the
Build Alternatives.

2413 VISSIM Analysis

The VISSIM computer program was used to provide a network simulation of the intersections within the study
area. The intersection control delays, and levels-of-service shown in Table 9 were used as the LOS criteria
for this analysis.

The following VISSIM model input assumptions were used for the operational analysis:

1 Free flow speed of 40 mph for 35" Avenue and Indian School Road.

1 Free flow speed of 45 mph for US 60.

1 Free flow speed of 30 mph for other roadways

1 Commercial vehicle percentage was assumed to be 5% during peak hours

In order to replicate the existing peak hour travel conditions, the A.M. and P.M. peak hour VISSIM models
were calibrated based on INRIX Speed Data. The calibration process followed FHWA guidelines for
developing an existing conditions model and included multiple simulation runs (10) using random seeds to
account for variability in the output. Existing traffic volumes, speeds, and travel times were utilized as
calibration data. Field travel times were not collected during the existing conditions evaluation due to COVID
19 restrictions and impact on existing travel patterns at the time.

The VISSIM output link volume data was compared to the input volumes for each roadway segment. At
selected locations the driver behavior parameters were modified to calibrate the volume comparison.

Following the calibration process, the VISSIM model output closely replicated the existing congestion
conditions observed in the study area. The lane changing and driver behavior parameters from the calibration
process were used in the future condition VISSIM models. Each future condition model was run at least ten
times and the model output was averaged to determine the average delay at each intersection.
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Figure 12 — 2050 No-Build Conditions Traffic Volumes
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US 60, Grand Avenue
(35" Avenue/indian School Road Traffic Interchange)

Figure 13 — 2050 No-Build Conditions Lane Configurations
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Figure 14 — 2050 Build Alternative Traffic Volumes
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Figure 15 — 2050 Build Alternative Lane Configurations
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