ARIZONA

3 1 7 R ST November 2024

Riggs Road Traffic Interchange
at State Route 347

Final Design Concept Report




rPaRagR Sresway {interstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

©

FINAL DESIGN CONCEPT REPORT

RIGGS ROAD TRAFFIC INTERCHANGE (TI) AT STATE ROUTE (SR) 347
ADOT CENTRAL DISTRICT/MARICOPA COUNTY
CONSTRUCT TRAFFIC INTERCHANGE

ADOT CONTRACT NO. 2022-004
ADOT PROJECT NO. 347 MA 184 FO476 O1L
FEDERAL AID NO. NFA

Prepared For:

ADOT

ARIZONA DEPARTMENT OF TRANSPORTATION
INFRASTRUCTURE DELIVERY AND OPERATIONS DIVISION
PROJECT MANAGEMENT GROUP

Prepared By:
KimIey»)Horn (Y _'
November 2024 '

ADOT

November 2024 | |




10,

ADOT

PRpage Ereenay-(nterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

TABLE OF CONTENTS

EXECULIVE SUMIMAIY ..oiiiiiiiiiiii e e e et e e e e e e e e et s e e e e e e e e e e e aa s e e e e e e eeeeassnaa e aeeeeeeeeennnnnnnns 1
1. 1 e L0 To ¥ o3 1 o o ISP 2
O R o ] =211V ] o [P PP PP 2
1.2. Purpose and Need for the ProjecCt ..........uuiiiiii i 2
1.3.  Description of the ProjecCt ......cooviiiiiiiiiiiiieee e 4
[0 = 10 111 4
EXIStING RIGNE-OF-WAY ..o e e e e e e e 5
Transit FacilitieS and ROULES .........uuuiiiiii et e e e e e 5
LA U ..o 5
Utilities5
D AINAGE ..o 6
EXISHING SIUCKIUMES... .. e e e e e e e e et e e e e e e e e e e anaaa e aaeeas 6
Existing Signing, Lighting, Traffic Signals, Intelligent Transportation System (ITS)........ 7
EXisting Pavement Markings .......coooooeeiooeeeeeeeeeeeee e 8
Geotechnical and Existing Pavement ConditionNS ............ccoovvviiiiiiiiiei e 8
2. Traffic and Crash DaAtal .........ooooiiiiiiieiii et 10
2.1, Crash SUMMAIY ....coooiiiiiii e e e e e e e e e e e e e e e e e e e e e 10
2.2, TrAfIC ANAIYSIS .ottt 12
2.3. 2050 MAG Traffic MOAEIS ....ccceeeeeeeee e 12
2.4. 2050 TI Build ANalySiS SCENAIIOS .....uuiieieeeiiieeecie e 12
2.5. 2050 Freeway Mainling ANAIYSIS .........uuuuuuuiimmiiiiiiiiiiiiiiiiiiiiiiiiiiaiieeeeeeeeeeeeeeeeeeees 13
2.6. 2050 TraffiC VOIUMES ...ouiiiiie e e e e e e 13
2.7. Intersection Operational ANalYSiS .....ccccoiiiiiiiiiiiiiiie e 16
ANALYSIS MENOUOIOGY ... 16
2022 Existing Intersection CONAItIONS...........cooiiiiiiiiiiiiiiieeee e 16
2050 No-Build Intersection ANAIYSIS ........coeeiiiiiiiiiiice e e e e 17
2050 Baseline Build Intersection ANalySIS ... 17
2050 Build Intersection ANAIYSIS........ccoooiiiiiiiiiiiii e 18
2.8.  Freeway Operational ANalYSiS.........ciiiiiieiiiiiiie e 22
ANALYSIS MEENOUOIOGY ... 22
2050 Build Freeway AnalysiS RESUILS.........ccooiiiiiiiiiiiiieeeeeeeeeeeee 23
2.9. Other Interchange ConsSiderationS ...........iiiiiiiiiiii i e 23
MOTOTIST SAIELY ..o 23
INterchang@ FamMIlAIIEY ............uuuueiiiiiiiiiiiii e bnbaneneeneee 23
Access24
Traffic Diversion ACCOMMOUATION ... ...iiieiieeieeiiiei e e e e e e e e e e e e e eeeannnanns 24
Pedestrian and Bicyclist Accommodation and Safety...........ccccoeeeeeieeee, 24

Oversized Vehicle ACCOMMOUALION ..........uuuiiiieeeiiiiiiiiie e e 25
2.10. Traffic ANalySiS SUMMAIY ......uuuiiii i e e e e eeeaens 25
Design Concept ALEINALIVES .....uuiii i e e e e enenes 28

G 00 R | 4 o Yo [0 Tox 10 o 28
I AV F- LU F= Ao ] I O 41 (=T o - 28
3.3. Design Concept Alternatives Considered and Discontinued ...........ccccccuuuenn. 28
RIggs ROAd Tl AREINALIVES ........vvieiii i e e e e e e e e e e eae s 28
3.4. Narrowing Down of AILEIrNALIVES .......uuveiiiiiii e 31
3.5. Alternatives Analysis Summary FINAINGS ..........uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiees 35
Traffic PEITOIMANCE .......vviiiiiiiiiiiiiiiieieeeeeee ettt e e e e e e e e e e e e e e eeeeeeees 35
ENgineering REQUITEMENTS ........uuuuiiiii e e e e e e e e e e e e e e eeae s 35
R/W Requirements and ULility IMPACES...........uuuuummmiiiiiii e 35
Environmental CONSIAEIatIONS. .......uuuuuuuiiiiiiiiiiiiiiiiii b aneannnsnnnne 35
Total Estimated CONSIIUCHION COSE........uviiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeee e eeeeeees 35
Agency and Public Support — Preferences expressed during District Meetings ........... 35
130G TR o o o 1F 1= 10} o 36
Refined Alternative A2 — Spread Diamond Tl.........coooviiiiiiiiiiieeeeeeecee e, 36
Refined Alternative B1 — Shifted Tight Diamond TI with Signals .............ccccccccciiinnnnes 36
AILErNAtIVES EVAIUALION ......cvvviiiiiiiiiiiiiiiiiiieeeieeee ettt e e e e e e e e e e e e e e e e e eeeeeeeeeeeeees 36
NO-BUIIA ARBINALIVE.......cii i e e e e e e e e e e e e e eeenan s 39
Recommended Build Alternative (RBA) ..........uuiiiiii e 39
3.7.  CONCIUSION SUMIMANY ..cooiiiiiiiiiie e e et e e e e e e e e e e e e e e e e e e eaeraaa s 39
3.8.  Other Design Concept AItEINALIVES .........uuuuuiiiuiiiiiiiiiiiiiiiiiiiiiiiieeiieeeeaeees 39
TI Bridge ARBINALIVES .....ceeiiiiiiiiiiiiiiiiii ettt ettt ettt e e e e e e e e e e e e e e e e eeeeeeees 39
RetaiNiNg WaIS ......ooueiiiii e e e e e e e 39
ACCESS CONLIOol AIEINALIVES......ccieeieieiie et e e e e e e e e e e e eeeeenees 39
Major Design Features (Recommended Alternative).........ccccvveeevveeiinieeeeereennnns 40

s R 1 1 (o o ¥ o] 4 o o 40
4.2, DESIGN CONTIOIS ..uuiiiiiiiiiiiiiiiii e 40
4.3. Horizontal and Vertical AigNmMeENt ..o 41
O N o o = 11 @ ] | 4 ) 41
4.5, RIGNT-OT-WAY ..ottt 41
T = 11 o = Vo T PP 41
OFfSItE DIAUINAGE .. oo oo 41
ONSILE DIAINAGE .. oo 41
4.7. Section 401 and 404 of Clean Water ACt...........cooiiiiiiiiiiiiiii e 41
T N1 = 3 S R T o 2V 41
e TR - 1 111770 Y 41
4.10. Construction Phasing and Traffic Control............ccooeii i, 42

November 2024 |



©

ADOT

PRRage Ereeway-(nterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

8.

Y B 7 PP 42
[T [0 FSJN 0 = T 42
Construction Phasing CONCEPL .......oeeeuiiiiie e e e e e e e e e e et e e e e e e eeeanes 42
411, TraffIC DBSIGN oo 42
Iz Ui TS o F= LI L= T | S 42
Signing and Pavement Marking...........uueiioeieeieieeiise e e e ee e e e e e e e e e e e e e eeaeeanes 42
ROAAWAY LIGNTING ... 42
Freeway Management SYSTEIM ........uuiiiuiiiiiiie ettt e e e e e e e e e e eaaeees 42
4.12. Utilities and RaIlroad ........cooooiiiiiiiieieee 42
4.13. Geotechnical Recommendations for Structures and Pavement Design........ 43
[ = 10 AT 43
New Bridge Structure FOUNAAtIONS.............uiiiiiiiiiiiieie e 43
Recommended Pavement Structural SECHIONS ..............ciiiiiiiiiiiiiiiiiee e 43
Y {0 [0 (U] T PSR P TP 43
4.15. EroSion CONTIOL..cociii oo 43
4.16. Landscape and AeSthetiCS. ... 43
4.17. Multimodal CoNSIAEratioNS ....cccceiiiieeeeee e 44
4.18. Americans with Disabilities Act (ADA) Features Inventory........ccccccccceeeeeennnn. 44
4.19. DeSIgN EXCEPLIONS ..o 44
[temized COSt ESHIMALE ......cooiiiiiiiiiie e e e e eeees 45

5.1. Cost Estimate of Recommended Alternative ..........ccccvvviiiiiiiiee e 45
Total Estimated CONSIIUCHION COSE........uuuuuiiiiiiiiiiiiiiiiiiieiiiiiieeeeeeeeeeeeeee e 45
5.2. Detailed Cost Estimates of Alternatives Considered ........ccccoeeevvvveeiiiiiiinneennn. 47
AASHTO Controlling Design Criteria and Design Exceptions..........ccccuvvvueeee 50

6.1. AASHTO Non-Conforming Geometric Design Elements............cccuvvvvviininnnnnns 50
6.2. Request for AASHTO Design EXCePLiONS .......uuuuuuiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieneees 50
6.3. ADOT RDG Non-Conforming Geometric Design Elements..........cccccccceeeee.. 50
6.4. Request for ADOT DeSign EXCEPLIONS .....uuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnieienneees 50
Environmental CoNSIAratioNS .......ccovvvviiiiiiiiee et e e e e e e e e eeeeees 51

7.1.  ENVIroNMeENtal OVEIVIEW ......cccoiiiiiiiiiiie et e e e e e e e e e e e 51
7.2. Affected Environment/Environmental CONCEINS .......oooevvvviiiieeeeieeeeeiiiiieeee e 51
Physical and Natural ENVIFONMENT .........coooiiiiiii e 51
7.3.  Agency & Stakeholder Coordination .................eeeeeeeeeeiiemeiieiiiieiii. 52
PUDBLIC INVOIVEMENT ... e e e 53

List of Figures

Figure 1.1 — Existing SR 347 and Riggs Road INtersection.............ccceeeeeeiiiieiee e 2
FIQUre 1.2 — ProjeCt LOCALION. ... ..ot i ieiieieeieiiee et e et e e e e e e e e e et e e e e e e e eeennnes 3
Figure 1.3 — Project VICINILY Map .......cooooiiiieeeeeeeeee e 3
Figure 1.4 — GRICUA POWEr SUDSIAtION .......cciiieiiiiiiiiiiiii et e e e et e e e e e e eeennes 5
Figure 1.5 — Intersection 50-Year, 6-Hour Flow Depth ReSults ..., 6
Figure 1.6 — 6-Foot by 3-Foot Box Culvert (Looking WEeSt) ..........cvvieiiiiiiiiieeiiiiie e, 7
Figure 1.7 — GRIC Display Board (Looking South along SR 347) ... 7
Figure 2.1 — Crash TYPE DY YEAI ....ccoviiiiiiiii et e e e e eeaaens 10
Figure 2.2 — Crash Severity DY Year........oooo o 10
Figure 2.3 — Crash Type as a Percentage of Crash Severity .............cccceovvviiiiiiiii e, 10
Figure 2.4 — Crash Map — All Crashes. ..., 11
Figure 2.5 — Crash Map — Suspected Serious Injury and Fatal Crashes................cccceeeeee 11
Figure 2.6 — EXIStING CONAITIONS .......cooiieieeeeeeeeeeee e 12
Figure 2.7 — Tl Configurations ANAIYZEd ...........ccooiiiiiiiiiiii e e 13
Figure 2.8 — 2050 No-Build Traffic Volumes and Lane Configuration................cccceeeeeeeeennn. 14
Figure 2.9 — 2050 Baseline Build Traffic Volumes and Lane Configuration......................... 14
Figure 2.10 — 2050 Build SDI Traffic Volumes and Lane Configuration ...................c.ccceee. 14
Figure 2.11 — 2050 Build SPUI Traffic Volumes and Lane Configuration ..................ceeee.... 15
Figure 2.12 — 2050 Build DDI Lane Configuration .............cccovviiiiiiiiiiiieeeeeeeeeiese e eeeeeeeanns 15
Figure 2.13 — 2050 Build DDI Traffic VOIUMES ........cooiiiiiiieieeeee 15
Figure 2.14 — 2050 Build DRI Traffic Volumes and Lane Configuration ...................ccceeeen. 15
Figure 2.15 — SDI INtersection DIAgram .........cooeeeiiieieiee e 18
Figure 2.16 — SPUI INtersection DIiagram ..........cccoviiuuuuiiiiieeeeeeeieiiiee e e e e e e e e ee e e e e e e e eeennnes 19
Figure 2.17 — DDI Intersection DIagram .........coooiiiiiiiiie e 20
Figure 2.18 — DRI INtersection DIagram ...........ccooiiiiiiiiiiiie e e e e e eeeanns 22
Figure 3.1 — Alternative Al - Tight Diamond TI LaYOUL..........ccoooeeeieiiiiiiiieeeeeeeeeee 28
Figure 3.2 — Alternative A2 - Spread Diamond Tl Layout .............cccoeiieeeiiiiiiiiiiiii e, 29
Figure 3.3 — Alternative B1 - Shifted Tight Diamond with Signals TI Layout...................... 29
Figure 3.4 — Alternative B2 - Shifted Tight Diamond with Roundabouts Tl Layout.............. 30
Figure 3.5 — Alternative C - SPUI Tl LAYOUL .......cooeeiiiiiieeeeeeeeeeeeeeeeeeeeee e 30
Figure 3.6 — Alternative D1 - DDI Tl LayOUL.........oooeiiiiiiii i 31
Figure 3.7 — Alternative D2 - Spread DDI Tl LAYOUL ........cooeeeiieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeee 31

November 2024 |



ADOT

PRpage Ereeway-(nterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

List of Tables

List of Appendices

Table 1.1 — Previous Projects within the Study Area..........cooooooiieee, 4 Appendix A. AASHTO Controlling Design Criteria Report

Table 1.2 — EXIStING ULIIITIES.......uuiii e e e e e e e e e e e e e e e e e e eeeennes 5 Appendix B. Alternatives Considered

Table 1.3 — Summary of Record Drawing Plans for Existing Roadway ................ccceeeeeeeeennn. 8 Appendix B1 — Alternative A1 — Tight Diamond TI

Table 1.4 — Summary of Existing Pavement Structural Sections..............cccevvvvvviciiieeeeeeennnns 9 Appendix B2 — Alternative A2 — Spread Tight Diamond TI

Table 2.1 — SR 347/Riggs Road Intersection Existing Traffic Summary......................ooo. 12 Appendix B3 — Alternative B1 — Shifted Tight Diamond TI with Signals
Table 2.2 — Assumed 2022-250 Average Annual Growth Rates ............cccevvvvviiiiiiieeeeeeeenns 13 Appendix B4 — Alternative B2 — Shifted Tight Diamond TI with Roundabouts
Table 2.3 — SR 347/Riggs Road Intersection 2050 Traffic Summary ...........cccoeeeeeeeeeeeeenn. 14 Appendix B5 — Alternative C — Single-Point Urban TI

Table 2.4 — Level of Service Thresholds for Signalized and Unsignalized Intersections ..... 16 Appendix B6 — Alternative D1 — Shifted Tight Diamond TI with Roundabouts
Table 2.5 — 2022 Existing Intersection Capacity Analysis Results: AM Peak Hour ............. 17 Appendix B7 — Alternative D2 — Spread Diverging Diamond Tl

Table 2.6 — 2022 EXxisting Intersection Capacity Analysis Results: PM Peak Hour ............. 17 Appendix C. Roll Plots of Refined Alternatives

Table 2.7 — 2050 No-Build Capacity Analysis Results: AM Peak Hour ..., 17 Appendix D. Typical Sections of the Recommended Alternative

Table 2.8 — 2050 No-Build Capacity Analysis Results: PM Peak Hour..................c.cceeeeees 17 Appendix E. Roll Plots of the Recommended Alternative

Table 2.9 — 2050 Baseline Build Capacity Analysis Results: AM Peak Hour....................... 17 Appendix F. Drainage Memorandum

Table 2.10 — 2050 Baseline Build Capacity Analysis Results: PM Peak Hour..................... 18 Appendix G. Final Traffic Report

Table 2.11 — 2050 Build with SDI Capacity Analysis Results: AM Peak Hour ..................... 18 Appendix H. Construction Sequence Exhibit

Table 2.12 — 2050 Build with SDI Capacity Analysis Results: PM Peak Hour ..................... 19 Appendix |. Access Control Exhibit

Table 2.13 — 2050 Build with SPUI Capacity Analysis Results: AM Peak Hour................... 19 Appendix J. Draft Bridge Selection Report

Table 2.14 — 2050 Build with SPUI Capacity Analysis Results: PM Peak Hour................... 19 Appendix K. Americans with Disabilities Act Compliance and Feasibility Report
Table 2.15 — 2050 Build with DDI Capacity Analysis Results: AM Peak Hour..................... 21

Table 2.16 — 2050 Build with DDI Capacity Analysis Results: PM Peak Hour..................... 21

Table 2.17 — 2050 Build with DRI Capacity Analysis Results: AM Peak Hour..................... 22

Table 2.18 — 2050 Build with DRI Capacity Analysis Results: PM Peak Hour..................... 22

Table 2.19 — Freeway Segment Vehicle Density Ranges and LOS............ccccccceeiiviieeeeeeenn, 23

Table 2.20 — 2050 Build Freeway Level of Service by Segment ..., 23

Table 2.21 — Level of SErviCe SUMMAIY ........coiiiiiiiiiiiice e e e e e eeenns 26

Table 2.22 — Evaluation Matrix of Traffic Configuration Scenarios and Criteria................... 27

Table 3.1 — Tl Alternatives Evaluation MatriX ..........coooeiieiiiiiiiiiieeeeeeeeeeeeeeee e 32

Table 3.2 — Refined Alternatives Evaluation MatriX .........cccooeeeiveiiiiiiiiiee e eeeeeeeens 37

Table 4.1 — Design Controls for SR 347 Mainline...........cccooeeeiiiiiiiiiiiiiee e, 40

Table 4.2 — Design Controls for SR 347/ Riggs Road Traffic Interchange Ramps .............. 40

Table 4.3 — Design Controls for RIggs ROAd .............oovviiiiiii i 40

Table 4.4 — ANICIPAtEd R/W ... 41

Table 4.5 — Earthwork for the Recommended Alternative ..., 41

Table 4.6 — Preliminary Recommended Pavement Structural Sections by Location ........... 43

Table 5.1 — Recommended Alternative B1 Order of Magnitude Construction Cost Estimate

............................................................................................................................................ 45

Table 5.2 — Alternative A2 Order of Magnitude Construction Cost Estimate ....................... 47

November 2024 |

iv



@ PRRage Ereeway-(nterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

List of Acronyms

ADT
AASHTO
AB
AC
ADMP
ADOSH
ADOT
ADWR
AJD
APE
APS
ARS
ASM
ASTM
AZGS
BE
BESF
BFE
BIA
BMP
BSR
CAA
CATV
CCA
CCT
CCTV
CDI
CE
CIP
CMAQ
CRMP
CY
dBA
DCR
DDI
DE
DEQ
DMS
DRI
EA
EB

ADOT

Average Daily Traffic

American Association of State Highway and Transportation Officials

Aggregate Base
Asphaltic Concrete
Area Drainage Master Plan

Arizona Division of Occupational Safety and Health

Arizona Department of Transportation
Arizona Department of Water Resources
Approved Jurisdictional Determination
Area of Potential Effects

Arizona Public Service

Arizona Revised Statute

Arizona State Museum

American Society for Testing and Materials
Arizona Geological Survey

Biological Evaluation

Biological Evaluation Short Form
Base Flood Elevations

Bureau of Indian Affairs

Best Management Practices

Bridge Selection Report

Clean Air Act

Cable Television

Candidate Conservation Agreement
Correlated Color Temperature

Closed Circuit Television

Compact Diamond Interchange
Categorical Exclusion

Cast in Place

Congestion Mitigation and Air Quality
Cultural Resources Management Program
Cubic Yards

Decibel

Design Concept Report

Diverging Diamond Interchange
Drainage Easement

Department of Environmental Quality
Dynamic Message Sign

Double Roundabout Interchange
Environmental Assessment
Eastbound

EO

EP
EPA
ESA
FAS
FCDMC
FEMA
FHWA
FIRM
FMS
F.O.
FRS
GPL
GRIC
GRICPW
GRTI
GRICUA
HCM 6
HCS
HOA
HPTP
-8

[-10
IBSR
IGA
IPaC
ITS

kV
LEP
LLF
LOS
LUPZ
MAG
MBTA
MCDOT
MOA
MP
MPD
mph
MSAT
MS4
MSE
MUTCD
NAAQS

Environmental Overview

Environmental Planning

Environmental Protection Agency
Endangered Species Act

Federal Aid Secondary

Flood Control District of Maricopa County
Federal Emergency Management Agency
Federal Highway Administration

Flood Insurance Rate Map

Freeway Management System

Fiber Optic

Flood Retaining Structure

General Purpose Lane

Gila River Indian Community

GRIC Department of Public Works

Gila River Telecommunications, Inc
GRIC Utility Authority

Highway Capacity Manual, 6" Edition
Highway Capacity Software
Homeowners Association

Historic Properties Treatment Plan
Interstate 8

Interstate 10

Initial Bridge Selection Report
Intergovernmental Agreement
Information for Planning and Consultation
Intelligent Transportation Systems
kilovolt

Limited English Proficiency

Light Loss Factor

Level of Service

Land Use Planning & Zoning

Maricopa Association of Governments
Migratory Bird Treaty Act

Maricopa Department of Transportation
Memorandum of Agreement

Milepost

Multimodal Planning Division

Miles Per Hour

Mobile Source Air Toxics

Municipal Separate Storm Sewer System
Mechanically Stabilized Earth

Manual on Uniform Traffic Control Devices
National Ambient Air Quality Standards

November 2024 | v



10,

ADOT

PRRage Ereeway-(nterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

NAR
NB
NEPA
NESHAP
NFP
NHPP
NO2
NPDES
NRCS
NRHP
03

OoP
OSHA
P&R
PCCP
pc/mi/ln
PHF

Pl
PISA
PLZ
PM10
ppm
PROWAG
RARF
RBA
RCBC
RDG
RIRO
R/W
RPTA
RTP
RTPFP
R/W
SB

Noise Abatement Requirements

Northbound

National Environmental Policy Act

National Standards for Hazardous Air Pollutants
National Freight Program

National Highway Performance Program
Nitrogen Dioxide

National Pollutant Discharge Elimination Systems
National Resources Conservation Service
National Register of Historic Places

Ozone

Overpass

Occupational Safety and Health Administration
Park and Ride

Portland Cement Concrete Pavement
Passenger Cars per Mile per Lane

Peak-Hour Factors

Public Involvement

Preliminary Initial Site Assessment

Potential Linkage Zone

Particulate Matter

Parts per Million

Public Right-of-Way Accessibility Guidelines
Regional Area Road Fund

Recommended Build Alternative

Reinforced Concrete Box Culvert

Roadway Design Guidelines
Right-in/Right-Out

Right-of-Way

Regional Public Transportation Authority
Regional Transportation Plan

Regional Transportation Plan Freeway Program
Right-of-Way

Southbound

SCIP
SDI
SDDI
SFHA
SGCN
SHPO
SIP

SF

SN
SPUI
SR
STDI
SWPPP
TCB
TCE
TDI
TGP
THPO
TI

TIP
T™™C
TOC
USFWS
USGS
v/c
VPD
VPH
VPMPL
w
WAPA
WB
WOTUS

San Carlos Irrigation Project

Spread Diamond Interchange

Spread Diverging Diamond Interchange
Special Flood Hazard Areas

Species of Greatest Conservation Need
State Historic Preservation Office
State Implementation Plan

Square Feet

Structural Number

Single Point Urban Interchange

State Route

Shifted Tight Diamond Interchange
Stormwater Pollution Prevention Plan
Temporary Concrete Barrier
Temporary Construction Easement
Tight Diamond Interchange

Traffic Guidelines and Processes
Tribal Historic Preservation Office
Traffic Interchange

Transportation Improvement Program
Turning Movement Count

Traffic Operations Center

United States Fish and Wildlife Service
United States Geological Survey
Volume to Capacity Ratio

Vehicles Per Day

Vehicles Per Hour

Vehicles Per Mile Per Lane

Watt

Western Area Power Authority
Westbound

Waters of the United States

November 2024 | vi



LPapayeNeeeWyfiterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

102

Executive Summary

ADOT

This Design Concept Report (DCR) describes the development, evaluation, and recommendation to
provide a grade-separated traffic interchange (TI) on State Route 347 (SR 347) at Riggs Road near Milepost
(MP) 185.29. This project is located within the Arizona Department of Transportation’s (ADOT) Central
District, on Gila River Indian Community (GRIC) lands in Maricopa County in southcentral Arizona.

Growing traffic demand has caused the SR 347 corridor to become increasingly congested during the
morning and evening peak travel periods, with collisions above the statewide average occurring at the
SR 347/Riggs Road intersection. Growth projections suggest the congestion and safety concerns will
worsen in the future if no roadway improvements are made. A grade-separated Tl will significantly increase
capacity which would reduce the crash potential, alleviate traffic congestion along the SR 347 corridor, and
mitigate safety issues and concerns at the existing SR 347/Riggs Road intersection.

The goals of this project are to reduce travel time, enhance regional mobility, and promote roadway and
corridor safety by providing free-flow mainline movements along SR 347 through the reconstruction of the
existing at-grade signalized intersection at SR 347/Riggs Road to a grade-separated Tl, as recommended
within the Maricopa Association of Governments (MAG) Corridor Improvement Plan -
SR 347: Interstate 10 to Peters & Nall Road Scoping Study and PEL (2022). The primary purpose of this
DCR is to develop a Recommended Alternative for the Tl at this intersection.

An alternatives analysis evaluated the following Tl configurations:

e Diamond Interchange (with three configuration variations including, Tight Diamond
Interchange [TDI], Spread Diamond Interchange [SDI], and Shifted Tight Diamond
Interchange [STDI])

Single-Point Urban Interchange (SPUI)
Diverging Diamond Interchange (DDI) (with a Spread DDI (SDDI) configuration variation)
Double Roundabout Interchange (DRI)

The No-Build and Build alternatives are included in this DCR. The No-Build retains the current intersection
type/configuration through the design year. Seven potential “build” alternatives were developed from these
TI configurations and evaluated to determine how well each alternative improves traffic operational
performance, complies with engineering design standards, minimizes right-of-way (R/W) acquisition, utility
impacts, environmental impacts, and project costs while also having local agency, GRIC, and public
support.

The seven build alternatives were narrowed down to two and were refined to avoid allottee impacts. The
Recommended Build Alternative B1 is further analyzed in section 4 of this DCR.

Public agencies, governments, and tribes that have been involved in the alternative development and
evaluation process include ADOT, GRIC, MAG, Ak-Chin Indian Community, Maricopa County Department
of Transportation (MCDOT), Flood Control District of Maricopa County (FCDMC), City of Maricopa, Pinal
County, GRIC Utility Authority (GRICUA), Gila River Telecommunications, Inc. (GRTI), Bureau of Indian
Affairs (BIA), and Federal Highway Administration (FHWA). Continuing coordination for this project will be
required with these public agencies, governments, and tribes.

This project’s funding source is through 2021 State Legislative Appropriation which included $2.5M for
scoping, $7.5M for design and R/W acquisitions, and $25M for construction. An additional $24M in funds
for construction was added with a 2023 State appropriation, and $1.5M for design and R/W in 2024 state
appropriation. Recently, construction funding of $49M was deferred to FY 2028 by the state legislature. The
breakdowns of funding are shown in the table below:

Milepost Location Type of Work Funds Source Funding Fiscal Year (FY)
Amount
185 Riggs Road Tl at | scoping Legislative $2,500,000 | 2021
SR 347 : Appropriation 2021
Design and R/W SB1820 $7,500,000 | 2021
Construction $25,000,000 | 2021 (deferred to
FY 2028)
Construction Legislative $24,000,000 | 2023 (deferred to
Appropriation 2023 FY 2028)
SB1722
Design and R/W | Legislative $1,500,000 | 2024
Appropriation 2024
HB2899

New acquisition of R/W is anticipated. Temporary Construction Easements (TCESs) may also be required,
and their locations and limits will be finalized during final design of the recommended alternative.

Coordination with adjacent construction projects may be required for this project. A project currently is under
development by ADOT to widen SR 347 to three lanes in each direction from the City of Maricopa limits to
Interstate 10 (I-10). Construction is not funded yet and the construction schedule is not determined and will
be scheduled based on available funding.

There is also a project under development by ADOT to widen 1-10 to three lanes in each direction from
SR 202L (Loop 202) to SR 387. It is anticipated that a portion of this 1-10 widening project will begin
construction in summer 2025. I-10 and SR 347 serve as alternate routes for each other through this part of
the GRIC lands, with traffic diverting from one to the other when there is a closure due to incidents or
construction.

The environmental document will include all final mitigation and coordination requirements for the
Recommended Alternative.

Additional reports prepared as part of this DCR include an American Association of State Highway and
Transportation Officials (AASHTO) Controlling Design Criteria Report, Initial Traffic Report, Alternatives
Analysis, Initial Drainage Memo, Initial Bridge Selection Report (BSR), Preliminary initial Site Assessment
(PISA) and Asbestos and Lead-Based Paint Sampling and Analysis Biological Evaluation (BE), Approved
Jurisdictional Determination (AJD), Cultural Class Il Report, and State-level environmental clearance.

The total estimated cost for the Recommended Alternative is $74,943,969, which includes $58,084,106 for
construction, $6,806,550 for R/W acquisitions, utility relocations and environmental mitigation, $4,566,220
for consultant design and post design services, and $5,487,093 for FHWA Indirect Coat Allocation Plan
(ICAP). The detailed cost estimates are provided in Section 5 of this report.
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1. Introduction

1.1.Foreword

This DCR describes the development, evaluation, and recommendation to provide a grade-separated Tl on
SR 347 at Riggs Road near MP 185.29. The project is located within the ADOT Central District on GRIC
lands in Maricopa County in southcentral Arizona. The project location and project vicinity map are shown
in Figure 1.2 and Figure 1.3 respectively.

SR 347 is classified as a principal arterial highway with partial control of access. The posted speed on
SR 347 is generally 65 miles per hour (mph) but is reduced to 55 mph at the intersection with Riggs Road.
SR 347 is a major highway corridor in southcentral Arizona that connects GRIC lands and the City of
Maricopa to the Phoenix metropolitan area.

The SR 347 and Riggs Road intersection existing conditions are shown in a drone photo taken in December
2022 in Figure 1.1.

1.2.Purpose and Need for the Project

Maricopa County has been one of the fastest growing regions in the United States. According to the U.S.
Census Bureau population estimates, in 2022 more people moved to Maricopa County than any other
county in the entire country. Growth continued in 2023 with a gain of over 30,000 residents. Maricopa
County is the fourth most populous county in the country, with 4,585,871 residents according to July 2023
estimates.

The Arizona Department of Administration, Office of Employment and Population Statistics projects the
population of Maricopa County to increase to more than six million by 2050. The City of Maricopa is near
the project area and is projected to grow in population from 45,000 (2022) to 144,500 by 2040.

Growing traffic demand has caused the SR 347 corridor to become increasingly congested during the
morning and evening peak travel periods, with collisions above the statewide average occurring at the
SR 347/Riggs Road intersection. Growth projections suggest the congestion and safety concerns will
worsen in the future if no road improvements are made. A grade-separated Tl will significantly increase
capacity which would reduce the crash potential, alleviating traffic congestion along the SR 347 corridor,
and mitigate safety issues and concerns at the SR 347/Riggs Road intersection.

SR 347 provides a vital transportation corridor for the City of Maricopa and East Valley commuters within
the Phoenix metropolitan area, as well as intrastate trucking. Many heavy vehicles pass through the
SR 347/Riggs Road intersection daily. Per traffic counts collected in May 2022, heavy vehicle percentages
at the intersection range from 5% to 11%.

Due to development growth in Maricopa County and in the City of Maricopa, MAG prepared the SR 347
Scoping Study & PEL — Interstate 10 to Peters & Nall Road 2022 Study in June 2022 to evaluate
transportation deficiencies along SR 347 in southern Maricopa County. The study included analyses of
SR 347 from I-10 to Peters & Nall Road, including the major intersections at 1-10, Maricopa Road, Riggs
Road, Mammoth Way (Cement Plant Access), and Casa Blanca Road. Without improvements, the
projected 2040 peak-hour traffic volumes will exceed the available roadway capacity and result in
unacceptable traffic congestion on SR 347 from 1-10 to SR 238.

Figure 1.1 — Existing SR 347 and Riggs Road Intersection

MAG, the Regional Public Transportation Authority (RPTA), and ADOT have all worked together to develop
a comprehensive plan for the Regional Freeway System which is included in the Regional Transportation
Plan (RTP) adopted by the MAG Regional Council in November 2003.

This Tl project is designated to be designed and constructed with State Legislative Appropriation Funds.

The goals of this project are to reduce travel time, enhance regional mobility, and promote safety while
reducing crashes by providing free-flow mainline movements along SR 347 by reconstructing the existing
intersection at
SR 347/Riggs Road as a grade-separated Tl, as recommended within the MAG Corridor Improvement Plan
— SR 347: Interstate 10 to Peters & Nall Road Scoping Study and PEL (2022). The purpose of this DCR is
to develop a Recommended Alternative for the Tl at the existing intersection.

The proposed project on SR 347 at Riggs Road (MP 185.29) is programmed to replace the current at-grade
signalized intersection with a grade-separated TI.

Access control along Riggs Road will be provided in accordance with the ADOT Roadway Design
Guidelines (RDG).
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The primary objective of this study is to identify a preferred alternative at SR 347 at Riggs Road by replacing
the current signalized at-grade intersection with a grade-separated Tl to accommodate future projected
traffic volumes, reduce congestion, promote safety while reducing crashes, and improve traffic operations.

To accomplish this objective, originally Seven Tl alternative improvements were analyzed for the proposed
TI. These alternatives were variations of four Tl configuration concepts and are detailed in Section 2 and 3.
The three most favorable alternatives are a shifted diamond interchange, a shifted diamond with
signalization, and a shifted DRI. These alternatives are detailed and evaluated in Sections 3 and 5 and all
three include additional turn lanes, increased storage, and upgrading the existing at-grade signalized
intersection configuration. SPUI, DDI, and tight diamond alternatives were also evaluated, but were
collectively eliminated by the project team due to major utility conflicts and because they do not provide any
additional traffic operational benefits. Findings from this early evaluation analysis are included in Appendix
G.

All alternatives analyzed the median areas and findings show that the median along SR 347 will either
remain open, or barriers may be needed to protect bridge piers if required.

A detailed description of the items of work and evaluation of the alternatives for this project are included in
Sections 3 and 4 of this report with cost estimates included in section 5.

1.3.Description of the Project

Roadway
SR 347

SR 347 travels from 1-10 south to SR 84 through Maricopa County, Arizona and is approximately 29 miles
long. Providing a quick route to the City of Maricopa, through GRIC and the Ak-Chin Indian Community
lands, SR 347 is also a shortcut to San Diego and Interstate 8 (I-8) for metro Phoenix’s East Valley residents.

SR 347 was added to the state highway system in 1988. However, like most roads added to the system in
the 1980s, the road itself is much older, dating back to the 1930s. The road was reconstructed as part of its
conversion from a state highway into a four-lane expressway in the 1990s and has had several upgrades
and additions in the years since. The As-built record drawings of previous projects that were used to develop
the alternatives and options are summarized in Table 1.1.

SR 347 was planned to be called the John Wayne Expressway at one point, but that name was dropped
due to controversy. The route number is derived from the original Federal Aid Secondary (FAS) route
number — FAS 347.

ADOT now classifies SR 347 as a principal arterial. The existing posted speed limit on SR 347 within the
project limits is 55 mph at the Riggs Road intersection and 65 mph outside the Riggs Road intersection.

The SR 347 northbound (NB) and southbound (SB) roadway sections include two general purpose lanes
(GPLs) in each direction that are each 12 feet wide. Approaching the Riggs Road intersection, the SR 347
NB and SB roadway sections both include one left-turn lane and one right-turn lane in each direction that
are each 12 feet wide.

The SR 347 NB and SB lanes are separated by an unpaved median that is 38 feet wide. Inside paved
shoulders are 4 feet wide or less for both NB and SB travel lanes. Outside paved shoulders are 10 feet wide
in both directions as well.

Along SR 347, standard 2% cross slopes are consistently maintained. The horizontal alignment of SR 347
is tangential throughout the project limits. The terrain throughout the corridor is level, with maximum grades
along the SR 347 mainline at 0.7%.

Table 1.1 provides a list of previous projects constructed within the study area.

Table 1.1 — Previous Projects within the Study Area

Project No. Begin MP End MP ggtrgpletion Description

STP-347-A(002)A 174.00 184.23 2008 XNADRIISICEDIIDD&E:EOUNTY LINE —MILL
347-A-NFA 184.25 189.38 2008 EAREI\ALYDLIIQ’\IIEIIEDEA%UEEEN CREEKTI -
RS-347(14)P 175.60 184.20 1993 ggggg#{%i}%ﬁz 238 -
RS-347(13) 18400 | 188.90 1992 CRADE. DRAINAGE. AND PAVING

The highway traverses primarily undisturbed desert landscape through this segment of the roadway
corridor. SR 347 south of Riggs Road can also be described as undeveloped desert land but strongly
influenced by periodic water flows (sometimes heavy) from the Gila River, Santa Cruz River, and associated
tributary washes. SR 347 continues south of Riggs Road to the City of Maricopa and beyond. The Maricopa-
Pinal County line crosses SR 347 approximately one mile south of Riggs Road.

Riggs Road Intersection

The SR 347/Riggs Road intersection is located along SR 347 at approximately MP 185.29 and consists of
a signalized intersection with auxiliary turn lanes. ADOT classifies Riggs Road as a principal arterial
roadway with a two-lane roadway section.

The SR 347/Riggs Road intersection provides a secondary access route between the SR 347 corridor and
I-10 approximately four miles to the east, providing access to and from GRIC. Approximately 2.25 miles
north of the project, Maricopa Road provides direct access to the Huhugam Heritage Center and southern
access to the Wild Horse Pass Casino and other nearby GRIC facilities. To the west of the project area, Riggs
Road becomes Beltline Road until it turns directly north to 515 Avenue, providing connectivity to the community
of Laveen in Maricopa County.

Riggs Road eastbound (EB) and westbound (WB) roadway sections include one GPL in each direction that
are each 12 feet wide. Approaching the SR 347 intersection, the Riggs Road EB and WB roadway sections
include one left-turn lane in each direction that are each 12 feet wide.

Riggs Road is undivided and does not have a median, and the outside paved shoulders are 6 feet wide
generally for both EB and WB directions. The terrain throughout the intersection and neighboring areas is
level, with grades meeting current standards, and the curves meeting vertical stopping sight distance criteria.
Superelevation is not used along Riggs Road in this area.
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Revolution Industrial, a manufacturing development, is located on the northside of Riggs Road approximately
1,500 feet west of SR 347. There is a potential future commercial/retail development for a service
station/convenience store being planned at the northwest corner of SR 347 and Riggs. The other corners of
the intersection are undeveloped GRIC lands.

Riggs Road through the project limits is under MCDOT’s jurisdiction, which just recently completed a
roadway and shoulder rehabilitation project on both the east and west ends of the project limits (MCDOT:
TT157, ADOT TRACS: S347 A 501, HX 173 01C).

Existing Right-of-Way

Existing R/W along SR 347 is generally offset 90 feet from the SR 347 Median Construction Centerline.
Just south of the project, the R/W on the east side of the road increases to 95 feet from the centerline. Just
north of the project the R/W decreases to 85 feet on the west side and 70 feet on the east side of the
centerline. The R/W on the east side of SR 347 increases to 100 feet at the Riggs Road interchange. The
overall R/W width varies from a minimum of 155 feet north of the Riggs Road interchange to a maximum of
190 feet at the Riggs Road interchange. Existing R/W along Riggs Road is offset 50 feet from the Riggs
Road Construction Centerline. All of SR 347 and most of Riggs Road are within existing GRIC land
easements in the study area. A portion of Riggs Road east of SR 347 is within Allotted Land easement in
the vicinity of the SR 347/Riggs Road intersection.

Transit Facilities and Routes
There are no bus routes throughout the project limits, nor are there any Park-and-Ride (P&R) lots in
operation near the study area.

Land Use

The land on which the SR 347 R/W is located is GRIC trust land. ADOT holds an easement reserved for
transportation use over such lands. MCDOT has an easement along Riggs Road. Adjacent land outside of
the R/W is either GRIC or GRIC allottee lands.

Utilities
Within the study area, there are several utility owners with facilities crossing or adjacent to SR 347 including:

Utility Type Ownership Begin Station Begin Offset End Station End Offset

Milepost

Begin End
Milepost

Add General Purpose Lanes

ADOT
Permit

ADOT, GRTI, GRICUA, GRIC Department of Public Works (GRICPW), and San Carlos Irrigation Project
(SCIP). A GRICUA power substation, a major utility facility, is located at the northwest corner of the
intersection as shown in Figure 1.4.

A utility inventory was developed using information collected from field observations, Arizona811 Blue Stake
ticket requests, ADOT permits, record drawings, and guarter-section maps. ADOT Utilities and Railroad
Group contracted with T2 Utility Engineers who performed horizontal utility designation for the project. This
information is summarized in Table 1.2 below.

Figure 1.4 — GRICUA Power Substation

ADOT
Constructed

Record
Drawing

Inside ADOT  Crossing SR
Right of Way 347

No.

No.

ADOT

Storm Drain | ADOT 2619+84.02 | 83.32' Rt 2630+54.41 | 88.29 Rt 185.11 |185.32 |- SS241 | Yes Yes Yes Begin/End Station are based

01C on the limits for multiple
culverts

Signal ADOT - - - - - - - SS241 | Yes Yes Yes

Electric 01C

Electric GRICUA | 2618+36.29 | 1904.59' Lt | 2674+98 80.27 Lt 185.08 | 186.16 | - - Yes Yes No

Fiber GRTI 2629+32.95 | 82.52' Lt 2674+98 77.52'Lt |185.29 |186.16 |- - Yes No No

Cable GRTI 2575+41.37 | 82.15' Lt 2674+98 80.27'Lt |185.29 |186.16 |- - Yes No No

Water GRICPW | 2629+31.59 | 179.31'Lt | 2674+98 112.96'Lt | 185.29 |186.16 |- - No No No Outside existing ROW

Table 1.2 — Existing Utilities
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GRTI has two network fiber backbones (cabling) that cross Riggs Road north to south, and a copper/fiber
line run that deviate to Komatke west along the north side of Riggs Road. Both provide critical infrastructure
for the GRIC, as well as for GRTI's subsidiary provider, Alluvion. There are no other connections to
communication facilities that reroute services, so minimizing relocations and impacts to these facilities is
important.

GRICUA has existing overhead powerline located on the west side of the southbound SR 347 roadway
coming from north along SR 347 that ties into the existing substation. Another overhead powerline comes
from the northwest towards the southeast and ties into the substation. A 69-kilovolt (kV) overhead powerline
coming out of substation crosses Riggs Road approximately 200 feet west of SR 347, runs east parallel
and south of Riggs Road crossing SR 347, and then departs southeast of the intersection. Due to the
proposed grade separation and required new bridge for the project, all potential build alternatives will require
GRICUA relocations. The electrical substation and all powerlines are owned by SCIP within GRIC within
this project limits and are operated and maintained by GRICUA through a 638 contract with the BIA.

GRICPW has an existing waterline along southbound SR 347 coming from the north, traverses northwest
of the substation, and continues west along north side of Riggs Road. GRICPW has confirmed that the
water from the hydrant at the northwest corner can be used for construction with continued coordination
and approval from GRIC during final design.

Drainage

The land adjacent to SR 347 and Riggs Road is undeveloped and slopes from southeast to northwest
towards the Gila River. Neither SR 347 nor Riggs Road has curb and gutter throughout the project limits,
and therefore pavement runoff sheet flows off the existing pavement and into roadside ditches.

SR 347 has a Class Il drainage classification according to the ADOT RDG which requires that the 25-year
regulatory storm event pass with no overtopping. ADOT has indicated that SR 347 is anticipated to be
upgraded to Class Il drainage classification in the near future so the proposed culverts have been designed
such that the 50-year storm event will not overtop the roadway.

Offsite Hydrology

An offsite hydrology model was prepared using FLO-2D where 15-foot by15-foot grids were established
for the watershed. United States Geological Society (USGS) 2022 mapping was used to develop a
terrain, and Green and Ampt parameters were assigned using Natural Resources Conservation Service
(NRCS) soils and existing land uses. The watershed impacting the project location extends east of I-10
and downstream of SR 347 for approximately one mile, and the existing culverts under SR 347 and I-10
were included as hydraulic structures.

The 50- and 100-year, 6-hour storm event was modeled, and it was found that the 6-hour storm duration
controls design. Neither of the storm events showed overtopping along SR 347; however, the runoff
ponds along SR 347 before discharging through the intersection. See Figure 1.5.

The 50-year, 6-hour flow depths near the intersection and for the entire watershed from I-10 through the
project limits to the east are included in the Drainage Memo in Appendix F.

Existing Structures

Box Culverts

There are two existing reinforced concrete box culverts (RCBC) near the Riggs Road TI. There is a triple 6-
foot by 3-foot RCBC that crosses SR 347 located approximately 915 feet south of Riggs Road. See Figure
1.6. There is also a single 8-foot by 3-foot foot RCBC that crosses SR 347 located approximately 80 feet
north of Riggs Road. ADOT Record Drawings indicate that the structures were constructed in place in 1993.
During a site visit on December 22, 2022, the concrete box culverts looked to be in very good condition with
no areas of concern. Discussions with the District maintenance staff indicated that there have been no known
incidents of damage from flooding or storm events.

The west headwall of the box culvert north of Riggs Road crossing SR 347 is currently outside the existing
clear zone (30 feet from traveled way) and SR 347 R/W. The east headwall is 32 feet from the edge of
traveled way and ties into the R/W fencing and is marked by delineators. The headwalls of the box culvert
south of the intersection are also outside of the existing clear zone and inside the existing SR 347 R/W. The
west headwall is 36 feet from the traveled way, and the east headwall is 30 feet from the traveled way.
Neither are marked by delineators. The fencing for both sides of the roadway is along the R/W and does
not tie to the headwalls. It is anticipated that drainage structures will require removal due to the major
reconfiguration of the intersection to a grade-separated TI.

e B
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Figure 1.5 — Intersection 50-Year, 6-Hour Flow Depth Results
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Figure 1.6 — 6-Foot by 3-Foot Box Culvert (Looking West)

Cattleguards

There are two existing cattleguards with a concrete structure underneath which help convey drainage
through the intersection. The first is a six-unit cattleguard that crosses Riggs Road 90 feet to the west of the
SR 347 centerline. The second crosses Riggs Road 90 feet to the east of the SR 347 centerline. These
cattleguards will require removal and reconstruction due to the major reconfiguration of the intersection to a
grade-separated TI.

Existing Signing, Lighting, Traffic Signals, Intelligent Transportation System (ITS)

Signing

The existing intersection of SR 347 and Riggs Road is signed as a rural at-grade intersection. All
approaches contain “traffic signal ahead” warning signs on the right shoulder of the roadway approaching
the intersection. The NB and SB SR 347 approaches contain ground-mounted lane-use signing, and “wrong
way” signing in both the median and the right shoulder. Interstate shield guide signs on the right shoulder

provide motorist guidance to 1-10. The EB and WB Riggs Road approaches contain two-post ground-
mounted destination guide signs.

A two-post guide sign “Interstate 10, 4 miles” is located on the NB departure side of the intersection.
All existing signing will conflict with the proposed improvements and will be removed during construction.

An existing Gila River display board, located along the southbound travel lanes south of the intersection,
may require relocation with the project.

Figure 1.7 — GRIC Display Board (Looking South along SR 347)

Lighting

The intersection is currently illuminated with luminaires mounted onto existing traffic signal poles. These
poles and luminaires will be removed with the proposed improvements and replaced with new interchange
lighting systems. Additional lighting will be installed at the gore points of the entrance and exit ramps along
SR 347.

Traffic Signals

The intersection is currently controlled with a traffic signal. The existing traffic signal will be completely
removed during construction. ADOT may choose to salvage the existing thermo detection and video
detection cameras. The existing traffic signal may temporarily remain in operation to provide traffic control
during the initial phases of construction, and phasing will dictate when the traffic signal will be fully removed.

Existing wireless radio equipment will be relocated to the new signal infrastructure. Connection to adjacent
signals will be reestablished when the new signal is operational.

ITS

There is no ITS system nor Freeway Management System (FMS) deployments within the proposed project
limits.
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Existing Pavement Markings

The existing pavement markings follow ADOT standards for a rural, at-grade signalized intersection. Yellow
dotted-line-through-intersection markings are present to guide left-turning vehicles on all approaches. All
pavement markings near the intersection will conflict with the proposed improvements and will be
completely removed via sawcut and replaced during future construction of the grade-separated
interchange.

Geotechnical and Existing Pavement Conditions

Site and Geotechnical Conditions

Riggs Road is a two-lane asphaltic concrete (AC) paved road with shoulders. Left-turn lanes are present at
the intersection in both directions. SR 347 is a four-lane road with both left- and right-turn lanes at the
intersection. The SR 347 and Riggs Road roadways in both directions are elevated approximately 4 to 6
feet above surrounding site grades. A GRICUA electrical substation is located within a fenced yard at the
northwest corner of the intersection. Overhead power lines extend north and east from the substation. No
other development exists near the intersection. Vegetation beyond the roadway embankment limits consists
of typical scattered desert shrubs and bushes.

Generalized subsurface conditions for this location were determined based on review of record drawings
completed for the I-10 Riggs Road Tl (1962) and the I-10 Queen Creek Road Tl (1989) bridges constructed
in the general vicinity, as well as our understanding of the general geologic conditions throughout this area.

The project site is in the Basin and Range Province of the southwestern United States, which 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,
these 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 deposition of the sediments in the
newly formed basins.

Published geologic mapping indicates that surficial geologic units at the project site consist of late and
middle Pleistocene-age surficial deposits consisting of unconsolidated to weakly consolidated deposits
associated with older fluvial systems. This geological unit consists primarily of poorly graded sediment on
alluvial plains, but also includes gravelly channel, terrace, and alluvial fan deposits on middle and upper
piedmonts (Richard et al 2000).

Based on review of the logs from the other bridge sites and observations at the site, the subgrade conditions
can be grouped into three general descriptions: fill, near-surface native soils, and deeper native soils. It is
assumed the existing embankment fill materials are of similar composition as that of the near-surface soils.

The As-built plans indicate typically firm to very firm, non-plastic to low plasticity silty sand (SM), and medium
plasticity clayey sand and sandy clay (SC/CL) in the upper 4 to 6 feet. These soils are typically weakly
cemented with calcium carbonate (lime). Similar soils of similar firmness are anticipated to be found within
the embankments. The underlying native soils appear to consist of hard/dense to very dense, non-plastic
sand (SP/SW), SM with underlying finer grained layers of low plasticity clayey silt (ML), and minor silty clay
(CL/CH) layers. Cementation within these underlying hard soils varies from none to moderate.

Groundwater was not encountered within the test borings that were advanced for the 1-10 Riggs Road TI
and 1-10 Queen Creek Road TI locations (maximum depth of 71 feet). Groundwater is not anticipated to

affect construction of this project. Local storm runoff could impact construction following storm events. A
Stormwater Pollution Prevention Plan (SWPPP) will be developed to mitigate stormwater runoff during
construction.

Existing Pavement

The existing pavement appears to be in fair condition along the SR 347 approaches to the intersection.
Even though cracking is evident across all travel lanes and within the shoulders, the condition is still
considered fair. Moderate to widely spaced (5- to 20-foot) transverse and longitudinal cracks are evident.
Most cracks appear to have been recently sealed.

The pavement along Riggs Road appears to be in somewhat better condition with similar spaced cracks.
However, little if any crack sealing has been performed along Riggs Road. Open cracks of up to ¥2-inch
wide were apparent west of the intersection at the time of the site visit in 2022. Alligator cracking, indicative
of poor subgrade or excess moisture, was observed adjacent to the cattle crossing to the immediate west
of the intersection and tighter (1- to 3-foot) spaced cracks were observed in the right wheel path of EB Riggs
Road. The existing pavement structural sections that were constructed with the previous projects are
provided in Table 1.3. Table 1.4 provides a history of the existing pavement based on our review of As-built
plans.

The existing pavement in the intersection appears to be in fair condition.

Table 1.3 — Summary of Record Drawing Plans for Existing Roadway

ADOT/MCDOT Mile Post Date of Description of _ PCCP AC
Project No. Limits Plans Construction ; (in)
RS-347(13) 184-188.9 | 4/1/1993 SR 347 Construction
Queen Creek Tl to 0.5
. L (ACF - 4.0 | 10.0
County Line — Mainline
C)
Lanes
RS-347(13) 184-188.9 | 4/1/1993 SR 347 Construction
Queen Creek Tl to
County Line — Mainline i i 40 1100
Shoulders
RS-347(13) 184-188.9 | 4/1/1993 SR 347 Construction
Queen Creek Tl to
County Line — Riggs 05 i 40 | 100
Road
347-A-NFA 184.25- | 12/16/2008 | SR 347 Mill and Replace
189.38 County Line to Queen 05 i 40 i
Creek Tl — Mainline '
Travel Lanes
347-A-NFA 184.25- | 12/16/2008 | SR 347 Mill and Replace
189.38 County Line to Queen 05 i 20 i
Creek Tl — Mainline
Passing Lanes
347-A-NFA 184.25- | 12/16/2008 | SR 347 Mill and Replace
189.38 County Line to Queen i i 20 i
Creek Tl — Mainline '
Shoulders
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ADOT/MCDOT Mile Post Date of Description of AR PCCP AC AB

: . . ACFC | .. ) )
Project No. Limits Plans Construction (in) (in) (in)  (in)
9/15/2005 Riggs Road at SR 347

Intersection
. 6.0

Improvements — Riggs

Road Shoulders
TTTMPO081 - 8/14/2012 | Riggs Road Construction
at Maricopa Road — - - 6.0 | 4.0

Riggs Road

Table 1.4 — Summary of Existing Pavement Structural Sections

. AC-EP (3/4) AB Total

Location (A|r?) ARG (PirC]:)CP Spec. (Class 2) Thickness
(in) . : (in)

SR 347 0.5 - 6.0 - 10.0 16.5
Lanes
SR 347
Shoulders i - 6.0 : 10.0 16.0
Riggs Road - e 3.5 25 4.0 10.0
Travel Lanes
Riggs Road i i
Shoulders 3.5 2.5 4.0 10.0
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2. Traffic and Crash Data

2.1.Crash Summary

Analysis was conducted on crashes occurring along SR 347 within approximately 0.5 miles north and south
of Riggs Road, and along Riggs Road within approximately 0.125 miles east and west of SR 347 to identify
any crash patterns or trends that may be present within the project limits.

Crash data was obtained from ADOT for the dates between January 1, 2017, and December 31, 2021,
which was the 5-year timeframe for which the most current data was available at the time the analysis was
conducted.

A total of 306 crashes were reported in the vicinity of SR 347/Riggs Road. Of the 306 total crashes, 183
crashes resulted in no injuries (60%) and five crashes resulted in one or more fatalities (2%). The three
most common crash types were rear-end crashes (212 crashes/69%), left-turn crashes (30 crashes/10%),
and same-direction sideswipe crashes (24 crashes/8%). Summaries of the total crashes by year, crash
severity, and crash type as a percentage of crash severity can be found in Figure 2.1, Figure 2.2, and
Figure 2.3, respectively. The “Other’ category in these figures includes all other crashes (e.g., single
vehicle, head-on, opposite-direction sideswipe, and rear-to-side). Figure 2.4 shows the locations of all
crashes within the study period. Figure 2.5 shows the locations of suspected serious injury and fatal
crashes within the data period.
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Figure 2.1 — Crash Type by Year
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Figure 2.4 — Crash Map — All Crashes

Figure 2.5 — Crash Map — Suspected Serious Injury and Fatal Crashes

November 2024 | 11



102

ADOT

LPapaty 6T eeBWiy(fhterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

The crash data shows that nearly 70% of crashes were rear-end crashes, most of which occurred on the
SR 347 mainline. The high frequency of rear-end crashes on SR 347 at Riggs Road is anticipated to
decrease greatly with the addition of a grade-separated Tl, as SR 347 mainline through traffic will no longer
need to stop. The moderate frequency of left-turn crashes (about 10%) may be mitigated by the signal
timing and/or geometric changes associated with the addition of an improved TI. The moderate frequency
of sideswipe crashes (about 8%) may also be mitigated by the installation of a future Tl upgrade since
drivers may currently switch lanes more frequently and unsafely in response to the long queues at the
current at-grade intersection.

Most crashes occurred on the SR 347 mainline approaching the intersection. All suspected serious injury
and fatal crashes occurred either at the intersection or on the SR 347 mainline approaching the intersection.
Crash data provided in the ADOT SR 347/SR 84 Corridor Profile Study (2018), and MAG Corridor
Improvement Plan (2021) both show that this section of SR 347 has below-average safety performance
compared to applicable state averages, suggesting safety issues exist on SR 347 at Riggs Road.

2.2. Traffic Analysis

AM and PM peak-period turning movement counts (TMCs) were collected at the SR 347/Riggs Road
intersection on Thursday, May 19, 2022, between 6:00 AM and 9:00 AM and again between 3:00 PM and
6:00 PM. Because SR 347 is a significant truck route, separate TMCs were collected for passenger cars
and heavy vehicles. Bi-directional daily vehicle classification counts were also collected on all four legs of
the intersection to determine the distribution of vehicle types on each leg. The existing TMCs and
bi-directional average daily traffic (ADT) volumes for the intersection legs are shown in Figure 2.6.

The EB and WB approach volumes on Riggs Road are similar during both the AM and PM peak hours, with
WB traffic volumes being slightly higher on average. However, on SR 347 volumes are heavily directionally
skewed. The NB approach volumes are nearly three times greater than the SB approach volumes in the
AM peak hour, and the SB approach volumes are nearly 1.5 times greater than the NB approach volumes
in the PM peak hour.

Many heavy vehicles pass through the SR 347/Riggs Road intersection daily. Heavy vehicle percentages
were calculated for each intersection leg using the collected daily vehicle classification counts. The existing
SR 347/Riggs Road heavy vehicle percentages are shown in Figure 2.6.

Table 2.1 summarizes the existing ADT, K-factors (design peak-hour percentage of daily volume), D-factors
(directional split), and T-factors (heavy vehicle/truck percentage) for each leg of the intersection. For the
purposes of this analysis, heavy vehicles were defined as vehicles in the FHWA Classes 6-13. More
information on existing traffic counts can be found in Appendix G.

Table 2.1 — SR 347/Riggs Road Intersection Existing Traffic Summary

Intersection Leg ‘

Input North Leg  South Leg | EastLeg | West Leg

ADT 47,629 53,343 4,476 3,777
K-Factor 7% 7% 10% 10%
D-Factor 73% 63% 64% 61%
T-Factor 5% 5% 6% 11%
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Figure 2.6 — Existing Conditions

2.3.2050 MAG Traffic Models

The future traffic volumes used for the analysis are based on the 2050 travel demand model developed by
MAG to evaluate the Phoenix area’s transportation system. The MAG regional travel demand model is
based on projected socioeconomic, population, employment, origin-destination, and other regionally based
data.

The following network model outputs were provided by MAG as part of this analysis:

2020 Existing — Existing roadway network with estimated 2020 model volumes

e 2050 No-Build — Existing roadway network with projected 2050 model volumes
2050 Build — Existing roadway network plus programmed improvements with projected 2050 model
volumes

The 2050 Build MAG model assumes SR 347 is widened to three lanes in each direction throughout the
project limits. It also assumes that a grade-separated Tl is constructed at SR 347/Riggs Road. The MAG
model volumes are shown in Appendix G.

2.4.2050 TI Build Analysis Scenarios

The following TI configurations were analyzed at the study intersection under the 2050 Build conditions:
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Diamond Interchange with three configuration variations of:
o Tight Diamond Interchange (TDI)
o Spread Diamond Interchange (SDI), and
o Shifted Tight Diamond Interchange (STDI)

SPUI

DDI (with a Spread DDI configuration variation)
e DRI

Figure 2.7 shows the illustrations of the various interchange configurations.

All three Diamond Interchange variations utilize two signalized intersections. Each signalized intersection
controls off-ramp and on-ramp traffic in one direction of SR 347 traffic (either NB or SB traffic). A TDI has
closely-spaced ramp intersections while an SDI has ramp intersections spread farther apart. If a TDI or SDI
along with the mainline lanes are shifted away from the current alignment, that is known as an STDI. For
purposes of this traffic analysis and to simplify the display of traffic analysis results, the SDI configuration
represents the SDI, TDI, and STDI configurations as all three have similar traffic analysis results.

The SPUI configuration utilizes one signalized intersection. All through and left-turning traffic is controlled
by the traffic signal, while right-turning traffic is channelized with yield or signal control.

In the DDI configuration, EB and WB traffic on Riggs Road cross each other onto opposite sides of the
roadway. This configuration eliminates all left-turn crossing conflicts, with left-turning traffic driving on the
left side of the crossroad. This eliminates the need for left-turn signal phasing on the crossroad. The two
crossover points are signalized. The points where SR 347 ramp traffic merges with Riggs Road traffic would
typically have signal or yield control.

The DRI configuration is similar to the SDI but replaces the signalized intersections with roundabouts. The
DRI evaluated for this project is known as a “teardrop” or “dogbone” configuration style.

2.5.2050 Freeway Mainline Analysis

For the 2050 Build condition, SR 347 is assumed to be widened to three GPLs in each direction with grade-
separation at Riggs Road. This grade-separation with Tl ramps effectively results in SR 347 functioning like
a freeway in the vicinity of Riggs Road. As such, a freeway mainline and ramp analysis was conducted for
SR 347 in the 2050 Build condition.

2.6.2050 Traffic Volumes

The dalily traffic volumes from the MAG 2020 Existing model were compared to the 2050 No-Build and Build
model volumes to calculate average annual growth rates for both SR 347 and Riggs Road. This was done
for both the 2050 No-Build and 2050 Build conditions. These growth rates were then applied to the 2022
turning movement counts to determine the 2050 No-Build and 2050 Build peak-hour traffic volumes. The
annual growth rates that were used in the analyses are shown in Table 2.2. The 2050 traffic volumes
account for known planned development in the area per information provided by GRIC and in the GRIC
Wild Horse Pass Master Plan prepared in 2019.

LPapaty 6T eeBWiy(fhterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes
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Figure 2.7 — Tl Configurations Analyzed

Table 2.2 — Assumed 2022-250 Average Annual Growth Rates

Roadway  No-Build Growth Rate Build Growth Rate
SR 347 1.2% 1.6%
Riggs Road 3.5% 3.0%
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A 2050 “Baseline” Build scenario was also developed that uses the 2050 Build volumes and existing | wooo | y
geometry, with the exception that a third through lane is added in each direction on SR 347. The 2050 R e VAARS rae
Baseline Build scenario allows for determining if widening SR 347 alone is sufficient to meet this project’s XX% AMeecnOuen
objectives, or if additional improvements such as grade separating Riggs Road are needed. XO00C MR Oy il s,
TS VOLLMe
The resultant 2050 traffic volumes and lane configurations for the No-Build, Baseline Build, and the different siliecc:sveiaogy [3e7
TI configurations are presented in the following figures: «XXX  vazrosr
o, AT CTION CONTROM

2050 No-Build — Figure 2.8

2050 Baseline Build — Figure 2.9 and as defined in Section 2.7.4

2050 SDI — Figure 2.10

2050 SPUI — Figure 2.11

2050 DDI — Lane configuration in Figure 2.12, traffic volumes in Figure 2.13
2050 DRI - Figure 2.14

9024 h(_)g'. Road

Table 2.3 summarizes the 2050 Build and No-Build ADT, K-factors (design peak-hour percentage of daily
volume), D-factors (directional split), and T-factors (heavy vehicle/truck percentage) for each leg of the
intersection.

Table 2.3 — SR 347/Riggs Road Intersection 2050 Traffic Summary ———gEd \Hl(

Intersection Leg -

Input North Leg South Leg East Leg West Leg ] ] ) ) . )
Build ADT 74,285 83,196 10,241 8,642 Figure 2.9 — 2050 Baseline Build Traffic Volumes and Lane Configuration
No-Build ADT 66,516 74,496 11,728 9,897 R y

prapv— AN A O
K-Factor 7% 7% 10% 10% TRV VOuAS -
XX% wm‘x»-mw Z
D-Factor 73% 63% 64% 61% VMG ¥ S0 A
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Figure 2.10 — 2050 Build SDI Traffic Volumes and Lane Configuration
Figure 2.8 — 2050 No-Build Traffic Volumes and Lane Configuration
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The recommended storage lengths shown in Figures 2.10, 2.11, 2.12, and 2.14 were determined using the
methodology outlined in ADOT Traffic Guidelines and Processes (TGP) Section 430. Tables 430-1 and
430-2 from the TGP were used to select the appropriate gap and desirable braking distance, respectively.
The 95" percentile queue from the different operational analyses were used as the queue portion of the
storage described in TGP 430.

An exclusive WB right-turn lane is not warranted based on the projected 2050 typical peak-hour turning
movement volumes. However, when there is a closure or restriction on I-10 through the GRIC, SR 347 often
serves as an alternate route for diverting traffic from 1-10 via Riggs Road as there is no developed arterial
network nearby. In the event of a WB 1-10 closure/restriction for the SDI and SPUI configurations, it is
anticipated that an exclusive WB right-turn lane will help alleviate the additional right-turn delay at the new
interchange that might be caused by the closure.

An exclusive EB right-turn lane is warranted based on projected 2050 typical peak-hour turning movement
volumes. Additionally, as in the case of the WB right-turn lane, the EB right-turn lane will help alleviate any
additional delay at the new interchange that might be caused by a closure or restriction on SR 202L (Loop
202).

In the DRI configuration, EB and WB right-turn bypass lanes may also be incorporated into the design for
the same reasons. However, the lane configuration shown in Figure 2.14 and the operational results
presented in this report for the DRI do not incorporate right-turn bypass lanes.

The 2050 Build geometries for the different Tl configurations shown in Figures 2.10, 2.11, 2.12, and 2.14
show only two-lane off-ramp approaches. With these configurations, the ramps for all the different TI
configurations operate at an acceptable level of service (LOS). However, interchange geometry and traffic
control at SR 347/Riggs Road should have the flexibility to accommodate significant diversions of traffic
periodically due to incident and construction closures or restrictions, including routing mainline SR 347 traffic
to use interchange ramps to bypass the closures or restrictions. ADOT has recently implemented the
practice of providing a two-lane off-ramp and a four-lane ramp approach at Tl ramp/crossroad intersections,
where feasible and justified by traffic volumes, to provide flexibility in how traffic can be redirected. This
practice includes providing the ability for traffic to cross straight through the ramp/crossroad intersections
and use the on-ramp to reenter the mainline. The traffic analysis does not identify a need for these additional
lanes to provide acceptable traffic operations during typical traffic conditions, but ADOT may decide during
final design to provide additional lanes on the ramps to help improve traffic operations further during
temporary construction-related or incident-related traffic diversions along the ramps.

The SDI and DRI configurations can allow mainline traffic to use ramps to bypass closures. However, the
SPUI and DDI do not typically allow for exiting mainline traffic to cross straight through the ramp/crossroad
intersection and immediately return to the mainline.

2.7.Intersection Operational Analysis

Analysis Methodology

An intersection operational analysis was performed at SR 347/Riggs Road for the Existing, 2050 No-Build,
and 2050 Build conditions (including the previously mentioned potential Tl configuration scenarios). The
analysis of the scenarios with signalized intersections was completed using Synchro 11 analysis software.
For signalized intersections, intersection LOS and queue length are typically analyzed using the Highway
Capacity Manual, 6th Edition (HCM 6) methodology; however, HCM 6 methodology does not support the
analysis of clustered intersections, which are present in the SDI and DDI configuration scenarios. Therefore,

the Synchro 11 methodology was used to calculate the LOS and queue length for all signalized interchange
scenarios, which is generally accepted in the industry as a satisfactory substitute for the HCM 6 method
because the methodologies are similar.

The analysis of the DRI teardrop-style configuration was completed using Rodel 1.96 analysis software.
Rodel uses the HCM 6 methodology for roundabouts to calculate the LOS and queue lengths.

Each intersection, approach, or movement is given a letter designation from LOS A to LOS F. LOS A
represents operational conditions with minimal delay and traffic volumes significantly less than available
capacity (volume-to-capacity ratio (v/c) < 1). LOS F represents poor operational conditions with a high
degree of delay and/or traffic volumes greater than the available capacity (v/ic >1). Each LOS grade
represents a range of operational conditions. Table 2.4 shows the average vehicle delay ranges for
signalized intersections and unsignalized intersections (including roundabouts) that correspond with each
LOS letter grade. Per the ADOT RDG Table 103.2A, urban roadways should be designed to ideally achieve
LOS C/LOS D or better.

The existing peak-hour factors (PHF) were adjusted in all future analysis scenarios based on the projected
traffic demand and proposed lane geometry in accordance with the following guidelines from the ADOT
TGP Section 240 for future PHF assumptions:

e PHF =0.80 for < 75 vehicles per hour (vph) per lane

PHF = 0.85 for 75 - 300 vph per lane
e PHF =0.90 for > 300 vph per lane

Table 2.4 — Level of Service Thresholds for Signalized and Unsignalized Intersections

Control Delay (s/veh)

Signalized Unsignalized
Intersections Intersections
A <10 <10
B >10and <20 >10and <15
C >20and <35 >15and <25
D >35and <55 >25and <35
E >55and <80 >35and <50
F >80 or v/c > 1.0* >50orv/c > 1.0*

*v/c = volume-to-capacity ratio
Source: HCM 6t Edition

2022 Existing Intersection Conditions

The existing LOS, delay, and 95" percentile queues at SR 347/Riggs Road were evaluated using the
existing conditions traffic volumes and lane geometry described previously in this report. The intersection
was analyzed using current signal timings provided by ADOT, which can be found in Appendix G. The
results of the 2022 Existing AM and 2022 Existing PM intersection capacity analyses are shown in Table
2.5 and Table 2.6, respectively. Synchro 11 output reports for the 2022 Existing analysis scenarios are
provided in Appendix G.
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Table 2.5 — 2022 Existing Intersection Capacity Analysis Results: AM Peak Hour

Intersection NB Approach SB Approach EB Approach \ WB Approach Overall
L T L | LT R
SR 347/Riggs Road
LOS| E F A E ¢ A E D E D E
Average De'(i}; 62 97 6 | 60 | 25 0 62 37 62 39 71
th 1
osh percentlle | 120 | 1714 | 70 | 12 | 427 | o | 26 82 130 47 :

Queue (ft)

Italics = Queue may be longer; queue shown is maximum after two cycles.

SR 347/Riggs Road currently operates at an overall LOS E in the AM peak hour, with all left-turn movements
operating at LOS E, and the NB through movement operating at LOS F. The NB through movement
experiences a 95" percentile queue length of at least 1,714 feet. The NB left-turn movement experiences
a 95" percentile queue length of 170 feet, which slightly exceeds the existing storage length.

Table 2.6 — 2022 Existing Intersection Capacity Analysis Results: PM Peak Hour

NB Approach

Intersection E AIEEER

SR 347/Riggs Road

los| F [ ¢ | A | F F | A | E E = D F
Average Delé))/ o1 26 7 83 198 0 78 65 82 44 123
th 1
95" Percentile | 195 | 774 | 64 | 20 |2115| 0 | 73 207 350 49 -

Queue (ft)

Italics = Queue may be longer; queue shown is maximum after two cycles.

SR 347/Riggs Road currently operates at an overall LOS F in the PM peak hour, with the EB left-turn and
through/right-turn movements operating at LOS E and the NB left-turn, SB left-turn and through, and WB
left-turn movements operating at LOS F. The SB through movement experiences a 95" percentile queue
length of at least 2,115 feet. The NB and WB left-turn movements experience 95" percentile queue lengths
of 195 feet and 350 feet, respectively, which exceed the existing storage lengths.

2050 No-Build Intersection Analysis

The 2050 No-Build LOS, delay, and 95™ percentile queues at SR 347/Riggs Road were evaluated using
the 2050 No-Build volumes and existing geometry. The results of the 2050 No-Build AM and 2050 No-Build
PM intersection capacity analyses are shown in Table 2.7 and Table 2.8, respectively. Synchro 11 output
reports for the 2050 No-Build analysis scenarios are provided in Appendix G.

Table 2.7 — 2050 No-Build Capacity Analysis Results: AM Peak Hour

Intersection NB Approach =Blophloact: — |
. = T I
SR 347/Riggs Road
Los| F F B F D A F F F E F
AverageDe | 124 | 330 | 1 | 107 | 45 | 0 | 123 93 377 67 234
th i
95 Percentlle | 145 | 4400 | 168 | 20 | 1,015 | 0 | 75 369 757 146 :

Queue (ft)

ADOT

Italics = Queue may be longer; queue shown is maximum after two cycles.

SR 347/Riggs Road is anticipated to operate at an overall LOS F in the AM peak hour in 2050 No-Build
traffic conditions. The WB through/right-turn movement is anticipated to operate at LOS E, and all left-turn
movements and the NB and EB through movements are anticipated to operate at LOS F. The NB and SB
through movements experience 95" percentile queue lengths of at least 4,490 feet and 1,015 feet,
respectively. The NB and WB left-turn movements experience 95" percentile queue lengths of at least 448
feet and 757 feet, respectively, which exceed the existing storage lengths.

Table 2.8 — 2050 No-Build Capacity Analysis Results: PM Peak Hour

: NB Approach SB Approach EB Approach WB Approach
Intersection L T R L T L T R Overall
SR 347/Riggs Road
LOS| F F B F F A F F F D F
STl De'g 431 | 98 | 17 | 116 | 525 | 0 | 140 196 650 54 367
th 1
95 Percentile | o5y | 1 gg8 | 147 | 34 | 4201 | 0 | 188 1,041 1,682 129 -

Queue (ft)

Italics = Queue may be longer; queue shown is maximum after two cycles.

SR 347/Riggs Road is anticipated to operate at an overall LOS F in the PM peak hour in 2050 No-Build
traffic conditions, with all left-turn movements, the NB and SB through movements, and the EB
through/right-turn movement operating at LOS F. The NB and SB through movements experience 95
percentile queue lengths of at least 1,888 feet and at least 4,191 feet, respectively. The EB through/right-
turn movement experiences a 95" percentile queue length of at least 1,041 feet. The NB and WB left-turn
movements experience 95" percentile queue lengths of at least 531 feet and at least 1,682 feet,
respectively, which exceed the existing storage lengths.

2050 Baseline Build Intersection Analysis

The 2050 “Baseline” Build LOS, delay, and 95" percentile queues at SR 347/Riggs Road were evaluated
using the 2050 Build volumes and existing geometry, with the exception that a third through lane is added
in each direction on SR 347. The 2050 “Baseline” Build scenario was analyzed to determine if widening
SR 347 alone is sufficient to provide acceptable LOS or if additional improvements such as grade-
separating Riggs Road are also needed. The results of the 2050 Baseline Build AM and 2050 Baseline
Build PM intersection capacity analyses are shown in Table 2.9 and Table 2.10, respectively. Synchro
output reports for the 2050 Baseline Build analysis scenarios are provided in Appendix G.

Table 2.9 — 2050 Baseline Build Capacity Analysis Results: AM Peak Hour

NB Approach SB Approach

EB Approach

WB Approach

Intersection L T R L T T R L T R Overall
SR 347/Riggs Road
Los| F F B F D A F F F E F
Average De'(?)’ 115 | 181 | 12 | 103 | 43 | 0 | 114 91 159 61 133
th i
95h Percentlle | 393 | 3088 | 197 | 21 | 723 | 0 | 64 315 555 122 -

Queue (ft)

Italics = Queue may be longer; queue shown is maximum after two cycles.
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SR 347/Riggs Road is anticipated to operate at an overall LOS F in the AM peak hour in 2050 Baseline
Build traffic conditions. The EB through/right-turn movement is anticipated to operate at LOS E, and all left-
turn movements and the NB through movement are anticipated to operate at LOS F. The NB through
movement experiences a 95" percentile queue length of at least 3,038 feet. The NB left-turn, NB right-turn,
and WB left-turn movements experience 95" percentile queue lengths of 393 feet, 197 feet, and at least
555 feet, respectively, which exceed the existing storage lengths.

Table 2.10 — 2050 Baseline Build Capacity Analysis Results: PM Peak Hour

NB Approach SB Approach EB Approach \ WB Approach

L T R L T

SR 347/Riggs Road

Los| F E C F F A F F F D F

Average De'(?)’ 447 | 64 | 22 | 116 | 406 | O | 137 127 352 46 270
th 1

95h percentile | 5oq | 1547 | 180 | 34 | 3077| 0 | 166 799 1,341 106 -

Queue (ft)

ADOT

Italics = Queue may be longer; queue shown is maximum after two cycles.

SR 347/Riggs Road is anticipated to operate at an overall LOS F in the PM peak hour in 2050 Baseline
Build traffic conditions. The NB through movement is anticipated to operate at LOS E, and all left-turn
movements, the SB through movement, and the EB through/right-turn movement are anticipated to operate
at LOS F. The NB and SB through movements experience 95" percentile queue lengths of at least 1,247
feet and at least 3,077 feet, respectively. The EB through/right-turn movement experiences a 95" percentile
gueue length of at least 799 feet. The NB left-turn, NB right-turn, and WB left-turn movements experience
95" percentile queue lengths of at least 579 feet, 180 feet, and at least 1,341 feet, respectively, which
exceed the existing storage lengths.

2050 Build Intersection Analysis

The 2050 Build LOS, delay, and 95" percentile queues at SR 347/Riggs Road were evaluated using the
2050 Build volumes and the SDI, SPUI, DDI, and DRI interchange scenarios as described previously in this
report.

All configurations assume that Riggs Road will be widened to two travel lanes in each direction within the
project limits, where feasible, in accordance with the MCDOT vision for Riggs Road to ultimately become a
four-lane facility, although it should be noted Riggs Road is projected to be able to provide acceptable traffic
operations through 2050 as a two-lane facility if for some reason a four-lane facility is not constructed.

Spread Diamond Interchange Capacity Analysis Results

An intersection diagram extracted from Synchro showing the SDI lane geometry is presented in Figure
2.15. The results of the 2050 Build AM and 2050 Build PM intersection capacity analyses with the SDI
configuration are shown in Table 2.11 and Table 2.12, respectively. The Synchro 11 output reports for the
SDI configuration are provided in Appendix G.

The configuration shown in Figure 2.15 shows back-to-back EB and WB left-turn lanes between the NB
and SB ramp intersections. The ability to provide back-to-back left-turn lanes with the appropriate storage
lengths and tapers is dependent on the spacing of the NB and SB ramp intersections. If the intersections
are spaced so close together that back-to-back left-turn lanes cannot provide adequate storage, the
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crossroad may need to be constructed wide enough to fit side-by-side dual left-turn lanes to provide
adequate left-turn storage.

Figure 2.15 — SDI Intersection Diagram

Table 2.11 — 2050 Build with SDI Capacity Analysis Results: AM Peak Hour

B Approa B Approa B Approa B Approa

= = . » » » » . = &
SR 347 SB Ramps/Riggs Road
LOS B A B A B A B
QUSETS 11 5 6| 7 | 19| 8 12
Delay (s)
95" Percentile
Quete (f) 5 13 21 | 33 | 128 | 53 -
SR 347 NB Ramps/Riggs Road
LOS B A C C A A B
Average | g 5 20 | 30 9 0 11
Delay (s)
95t Percentile
Queue (f) 85 34 24 20 57 0 -

Both SR 347/Riggs Road Tl ramp intersections are anticipated to operate at an overall LOS B or better in
the 2050 Build with SDI scenario during the AM peak hour. All movements are anticipated to operate at
LOS C or better, with 95" percentile queues no greater than 128 feet long.
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Table 2.12 — 2050 Build with SDI Capacity Analysis Results: PM Peak Hour

NB Approach SB Approach EB Approach \ WB Approach

Intersection 0 i R T R L T R | L R

Overall

Table 2.13 — 2050 Build with SPUI Capacity Analysis Results: AM Peak Hour

B Approa B Approa B Approa B Approa

C = . » » » » . C <
SR 347/Riggs Road SPUI
LOS| B A B A C C A B B A A
A CI R R 0 17 o | 22| 21| o |17 | 12| o 9
Delay (s)
th i
95" Percentile | ) o | 6 0o | 23| 2| 0 |14] 20 o0 ]
Queue (ft)

SR 347 SB Ramps/Riggs Road
LOS C B C A C A B
Average 24 13 25 | 10 | 27 7 19
Delay (s)
95h Percentile
Queue (ft 13 16 63 54 235 35 -
SR 347 NB Ramps/Riggs Road
LOS C A C C B A B
Average | o4 8 27 | 31 10 | 0 16
Delay (s)
95t Percentile
Queue (ft) 147 48 82 8 112 0 -

ADOT

Both SR 347/Riggs Road Tl ramp intersections are anticipated to operate at an overall LOS B or better in
the 2050 Build with SDI scenario during the PM peak hour. All movements are anticipated to operate at
LOS C or better, with 95" percentile queues no greater than 235 feet long.

Single-Point Urban Interchange Capacity Analysis Results

An intersection diagram extracted from Synchro showing the SPUI lane geometry is presented in Figure
2.16. The results of the 2050 Build AM and 2050 Build PM intersection capacity analyses with the SPUI
configuration are shown in Table 2.13 and Table 2.14, respectively. The Synchro 11 output reports for the
SPUI configuration are provided in Appendix G.

Figure 2.16 — SPUI Intersection Diagram

The SR 347/Riggs Road Tl is anticipated to operate at an overall LOS A in the 2050 Build with SPUI
scenario during the AM peak hour. All movements are anticipated to operate at LOS C or better, with 95
percentile queues no greater than 114 feet long.

Table 2.14 — 2050 Build with SPUI Capacity Analysis Results: PM Peak Hour

B Approa B Approa B Approa B Approa

C C . » » » » . C =
SR 347/Riggs Road SPUI
LOS| C A C A C C A C B A B
Average | o | 28 o | 26 | 3 | o | 21| 15| 0 15
Delay (s)
- .
95" Percentile | ) o | 13 o | 72| a5 | o |208] 17 | o ;
Queue (ft)

The SR 347/Riggs Road Tl is anticipated to operate at an overall LOS B in the 2050 Build with SPUI
scenario during the PM peak hour. All movements are anticipated to operate at LOS C or better, with 95
percentile queues no greater than 298 feet long.

Diverging Diamond Interchange Capacity Analysis Results

An intersection diagram extracted from Synchro 11 showing the DDI lane geometry and intersection
numbering is presented in Figure 2.17. Intersection numbers are provided for reference in reviewing the
DDI analysis results. The results of the 2050 Build AM and 2050 Build PM intersection capacity analyses
with the DDI configuration are shown in Table 2.15 and Table 2.16, respectively. The Synchro 11 output
reports for the DDI configuration are provided in Appendix G.
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Figure 2.17 — DDI Intersection Diagram
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Table 2.15 — 2050 Build with DDI Capacity Analysis Results: AM Peak Hour

NB Approach SB Approach EB Approach \ WB Approach

Intersection Overall

Table 2.16 — 2050 Build with DDI Capacity Analysis Results: PM Peak Hour

Intersection ME Ao SB Approach EB Approach WB Approach

L T R L T R |
Riggs Road EB/Riggs Road WB [Int. ID 403]
LOS

Average
Delay (s)

95t Percentile
Queue (ft)
Riggs Road EB/SR 347 SBL Off-ramp [Int. ID 404]
LOS

Average
Delay (s)

95" Percentile
Queue (ft)

>

(&)

LOS

Average
Delay (s)

95t Percentile
Queue (ft)

LOS

Average

Delay (s)

95" Percentile

Queue (ft)

SR 347 NBL Off-ramp/Riggs Road WB [Int. ID 410]

LOS| A

Average 1

Delay (s)

95t Percentile 0
Queue (ft)

Riggs Road WB/SR 347 SBR Off-ramp [Int. ID 412]

LOS

Average

Delay (s)

95t Percentile

Queue (ft)

All SR 347/Riggs Road Tl intersections are anticipated to operate at an overall LOS A in the 2050 Build with
DDI scenario during the AM peak hour. All movements are anticipated to operate at LOS A, with 95"
percentile queues no greater than 29 feet long.

ADOT

L T R L T R
Riggs Road EB/Riggs Road WB [Int. ID 403]
LOS
Average
Delay (s)
95t Percentile
Queue (ft)
Riggs Road EB/SR 347 SBL Off-ramp [Int. ID 404]
LOS
Average
Delay (s)
95" Percentile
Queue (ft)
Riggs Road WB/Riggs Road EB [Int. ID 406]
LOS
Average
Delay (s)
95t Percentile
Queue (ft)
SR 347 NBR Off-ramp/Riggs Road EB [Int. ID 407]
LOS
Average
Delay (s)
95t Percentile
Queue (ft)
SR 347 NBL Off-ramp/Riggs Road WB [Int. ID 410]
LOS| A
Average 1
Delay (s)
95t Percentile 4
Queue (ft)
Riggs Road WB/SR 347 SBR Off-ramp [Int. ID 412]
LOS
Average
Delay (s)
95t Percentile
Queue (ft)

All SR 347/Riggs Road Tl intersections are anticipated to operate at an overall LOS A in the 2050 Build with
DDI scenario during the PM peak hour. All movements are anticipated to operate at LOS B or better, with
95" percentile queues no greater than 65 feet long.
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Double Roundabout Interchange Capacity Analysis Results

An intersection diagram showing the preliminary layout for the DRI with lane geometry is presented in
Figure 2.18. The results of the 2050 Build AM and 2050 Build PM intersection capacity analyses with the
DRI configuration are shown in Table 2.17 and Table 2.18, respectively. The analysis results are provided
by approach and for the total intersection. The Rodel output reports for the DRI teardrop-style configuration
are provided in Appendix G.

Note: Synchro 11 diagram shown for visual purposes only. Analysis done using Rodel.

Figure 2.18 — DRI Intersection Diagram

Table 2.17 — 2050 Build with DRI Capacity Analysis Results: AM Peak Hour

[ SB ‘ EB ‘ WB ‘
Intersection Approach Approach | Approach | Approach Overall

SR 347 SB Ramps/Riggs Road

LOS A A A A
Average Delay (s) 2 2 3 3

95" Percentile Queue (ft) 2 12 29

SR 347 NB Ramps/Riggs Road

LOS A A A A
Average Delay (s) 3 2 2 2

95" Percentile Queue (ft) 27 3 10 -

Both SR 347/Riggs Road Tl ramp intersections are anticipated to operate at an overall LOS A in the 2050
Build with DRI scenario during the AM peak hour. All approaches are anticipated to operate at LOS A or
better, with 95" percentile queues no greater than 29 feet long.
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Table 2.18 — 2050 Build with DRI Capacity Analysis Results: PM Peak Hour

erse O Approa Approa Approa Approa Overa

SR 347 SB Ramps/Riggs Road

LOS A A A A
Average Delay (s) 2 3 3 3
95" Percentile Queue (ft) 1 32 37 -
SR 347 NB Ramps/Riggs Road

LOS A A A A
Average Delay (s) 3 3 2 2
95" Percentile Queue (ft) 23 9 24 -

Both SR 347/Riggs Road Tl ramp intersections are anticipated to operate at an overall LOS A in the 2050
Build with DRI scenario during the PM peak hour. All approaches are anticipated to operate at LOS A or
better, with 95" percentile queues no greater than 37 feet long.

2.8.Freeway Operational Analysis

Analysis Methodology

An operational analysis was performed for SR 347 within the project limits, including the GPLs, ramp
junctions, and merge/diverge sections, for the 2050 Build scenario. Three freeway segment types were
analyzed:

¢ Basic segments — Freeway segments not influenced by on-ramp and off-ramp traffic
¢ Merging segments — Freeway segments influenced by on-ramp traffic
¢ Diverging segments — Freeway segments influenced by off-ramp traffic

Highway Capacity Software (HCS) was used to provide measures of effectiveness for each analysis
segment. HCS outputs LOS as a function of average vehicle density based on the methodology described
in HCM 6. HCS also reports other operational measures such as average vehicle speed.

The concept of LOS uses qualitative measures to characterize operational conditions for roadway
segments. Segments are given letter designations from LOS A to LOS F, with LOS A representing
uncongested free flow conditions and LOS F representing an overcapacity condition with a high degree of
congestion and vehicle delay. Each LOS grade represents a range of operational conditions.

Table 2.19 shows the average vehicle density ranges in passenger cars per mile per lane (pc/mi/ln) that
correspond with each segment LOS letter grade for urban conditions. For the 2050 Build LOS analysis, the
urban roadway type was used for all roadway segments because SR 347 experiences commuter traffic
patterns typical of urban conditions during peak periods and these urban conditions are expected to be
present in 2050 as well. Per the ADOT RDG Table 103.2A, urban freeways should be designed to ideally
achieve LOS C/LOS D or better.
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Table 2.19 — Freeway Segment Vehicle Density Ranges and LOS

Merge/Diverge Segment

Basic Segment Urban Urban Density Range

Density Range (pc/mi/ln)

(pc/mi/in)
A <1 <10
B >11and <18 >10and <20
C >18 and < 26 >20and <28
D >26and <35 >28and <35
E >35and <45 >35
F > 45 orv/c > 1.0* v/c > 1.0*

*v/c = volume-to-capacity ratio
Source: HCM 6t Edition

The 2050 Build analysis utilized the 2050 Build volumes and geometry described in this report (e.g., three
lanes in each direction on SR 347). All on-ramps and off-ramps were analyzed assuming 1,300-foot-long
acceleration lanes and 600-foot-long deceleration lanes, respectively, including tapers. These values
represent the minimum “fringe-urban freeway” ramp lengths outlined in Figures 504.7 and 504.8A of the
ADOT RDG and provide a conservative estimate of LOS. All ramps were analyzed as single-lane ramps. A
base free-flow speed of 75 mph was assumed on the SR 347 mainline, and a base free-flow speed of 50
mph was assumed on the SR 347 ramps.

2050 Build Freeway Analysis Results

The average vehicle speed, vehicle density, and corresponding LOS for each freeway segment and peak
hour for the 2050 Build scenario are presented in Table 2.20. The 2050 Build scenario HCS output reports
are provided in Appendix G.

Table 2.20 — 2050 Build Freeway Level of Service by Segment

AM Peak Hour PM Peak Hour
P Average Average Average Average
Mainline Segment Spee?j Densi?y Spee?j Densi?y
(mph) (pc/mi/ln) (mph) (pc/mi/ln)
SR 347 NB
Basic Segment 72.1 20.3 C 74.1 10.0 A
Merging Segment 67.7 21.7 B 69.6 11.2 A
Diverging Segment 65.3 22.4 C 64.5 11.5 B
SR 347 SB
Basic Segment 74.1 7.3 A 73.4 17.6 B
Merging Segment 69.4 9.7 A 66.4 24.0 C
Diverging Segment 65.7 8.2 A 66.6 194 C

Based on the 2050 Build freeway LOS analysis, all freeway segments within the project area are expected
to operate at LOS C or better in the AM and PM peak hours, which meets ADOT’s desired LOS threshold
for freeway operations. The highest density is 24.0 pc/mi/in at the SB SR 347 on-ramp merge point in the
PM peak hour.

For comparative purposes, the SR 347 mainline was also analyzed as only having two lanes in each
direction; however, this results in LOS D and LOS E on several segments. A summary of the delay and
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LOS of each segment with two travel lanes on SR 347 is shown in the Design Analysis Table sections of
the HCS reports in Appendix G.

2.9.0ther Interchange Considerations

Several other traffic-related considerations besides traffic operations should be evaluated when determining
the advantages and disadvantages of various Tl configurations. These include motorist safety, interchange
familiarity, access, traffic diversion accommodation, pedestrian and bicyclist accommodation and safety,
and oversized vehicle accommodation.

Motorist Safety

One measure of motorist safety for interchange configurations is the number of vehicle conflict points,
meaning where vehicles may collide if traffic laws are not observed. Of particular concern are vehicle
crossing points, where vehicles traveling different directions could potentially collide (such as in an angle or
left-turn crash scenario). These types of crashes are more likely to cause severe injury to vehicle occupants
than vehicles traveling the same general direction (such as sideswipe crashes). Perpendicular crossing
points have a high potential for severe injury to vehicle occupants. The number of conflict points for each
interchange configuration is listed below:

e A standard four-legged signalized intersection (the No-Build configuration) has 32 conflict points,
including 16 crossing points (four of which are perpendicular).

The SDI has 26 conflict points, including 10 crossing points (four of which are perpendicular).

The SPUI has 20 conflict points, including eight crossing points (zero of which are perpendicular).
The DDI has 14 conflict points, including two crossing points (zero of which are perpendicular).
The DRI with a teardrop-style configuration has four conflict points, including four crossing points
(zero of which are perpendicular).

Head-on/wrong-way crashes have a high potential for severe injury to vehicle occupants. Head-on/wrong-
way travel is prohibited only by signage at the No-Build, SDI, and SPUI, whereas raised curbs and the
angles of intersecting lanes make it more difficult for head-on/wrong-way travel to occur at the DDI and DRI.

Vehicle speeds at the No-Build, SDI, and SPUI are controlled only by traffic lights and signage, whereas
raised curbs and roadway geometry help reduce vehicle speeds at the DDI and DRI. This reduces the
likelihood of severe injury to vehicle occupants in the event of a crash.

Interchange Familiarity

Drivers that pass through SR 347/Riggs Road will likely be most familiar with the No-Build’s signalized
four—way configuration as this is the existing condition.

Drivers that pass through SR 347/Riggs Road will likely be very familiar with how the SDI operates as the
majority of freeway TIs in the greater Phoenix area are SDIs (or the related and more compact TDI),
including the two existing interchanges closest to SR 347/Riggs Road (I-10/SR 347 and I-10/Riggs Road).

Drivers that pass through SR 347/Riggs Road will likely also be familiar with how the SPUI operates as
SPUIs, while not as prevalent as SDIs, have been present in the greater Phoenix area along I-17, SR 51,
and SR 101L (Loop 101) for decades.

Drivers that pass through SR 347/Riggs Road will likely not be very familiar with how the DDI operates as
DDls are relatively new to Arizona. To date, there are only four operating DDIs in the greater Phoenix area:
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I-17/Happy Valley Road, I-10/Miller Road, SR 202L (Loop 202) South Mountain/Desert Foothills Parkway,
and SR 202L (Loop 202) South Mountain/17th Avenue (the latter two of which are half-interchange DDIs).
Another DDI is under construction at I-10/Watson Road. GRIC has voiced a preference for DDIs at the
nearby I-10/SR 347 and I-10/Wild Horse Pass Boulevard Tls, which are planned to be converted to DDIs
in the future.

Most drivers that pass through SR 347/Riggs Road will likely be somewhat familiar with how the DRI
operates. More roundabout intersections have been implemented throughout the greater Phoenix
metropolitan area over the last 20 years, but there are currently a limited number of DRIs in the greater
Phoenix metropolitan area. A teardrop-style DRI was recently constructed at SR 202L (Loop 202) South
Mountain/Estrella Drive and a teardrop-style DRI is also being planned at the 1-10/Casa Blanca Road TI.
GRIC has expressed a willingness to consider roundabouts as a possible solution at the SR 347/Riggs
Road TI. MCDOT has also voiced support for a DRI at this location.

Access

As stated in Section 506 of the 2022 ADOT RDG, “adequate access control is essential to the safe and
efficient operation of traffic interchanges.” All Build interchange configurations (SDI, SPUI, DDI, and DRI)
will likely have the same or similar access control requirements that will affect access options on all four
corners of the interchange. The No-Build scenario will not affect existing access conditions.

All Build interchange configurations will require the access at the existing substation on the northwest corner
of SR 347/Riggs Road to be relocated farther west along Beltline Road (Riggs Road). Per the ADOT RDG,
the closest allowable access is supposed to be a right-in/right-out (RIRO) driveway 660 feet west of the SB
ramp radius return of the new interchange, with the closest allowable full access 1,320 feet west of the SB
ramp radius return of the new interchange. The ADOT RDG acknowledges that, “in areas with existing
development, it may sometimes be difficult to obtain minimum access control distance along the crossroad.
R/W acquisition for the access control must be considered and evaluated based upon land ownership and
existing access”.

Interchange alternatives that push the interchange farther to the east could limit access to the existing
allottee parcels to the east of SR 347.

The DRI provides convenient U-turn opportunities at either roundabout, which can help minimize adverse
impacts of access control restrictions on Riggs Road. The SDI, SPUI, and DDI do not typically permit U-
turns within the interchange.

Traffic Diversion Accommodation

When there is a closure or restriction on I-10 through the GRIC, SR 347 often serves as an alternate route
for diverting traffic from I-10 via Riggs Road as there is no developed arterial network nearby. For the same
reason, |-10 serves as an alternate route for diverting traffic from SR 347 via Riggs Road. Riggs
Road/Beltline Road also serves as an alternate route for diverting traffic from SR 202L (Loop 202) South
Mountain due to a closure or restriction.

Interchange geometry and traffic control at SR 347/Riggs Road should recognize the need for flexibility to
accommodate significant diversions of traffic periodically due to incident and construction closures or
restrictions, including routing mainline traffic to use interchange ramps to bypass the closures or restrictions.
Recognizing this, ADOT has recently implemented the practice of providing a two-lane off-ramp and a four-
lane ramp approach at Tl ramp/crossroad intersections, where feasible, to provide flexibility in how traffic

can be redirected. This practice includes providing the ability for traffic to cross straight through
ramp/crossroad intersections and use the on-ramp to reenter the mainline.

The No-Build scenario provides flexibility at the signalized intersection to divert traffic but is capacity-
constrained by the existing geometry.

The SDI provides the desired ability to allow traffic to exit the mainline at the TI, continue across the
crossroad, and then re-enter the mainline. Traffic signal timing at an SDI can easily be modified to better
accommodate diverted traffic volumes at the Tl, thus minimizing back-ups onto the mainline.

The SPUI and DDI do not typically allow for exiting mainline traffic to cross straight through the
ramp/crossroad intersection and immediately get back on the mainline. Through movements are typically
not permitted due to the channelized left-turn and right-turn lanes on the off-ramps and on-ramps. Instead,
at a typical SPUI or DDI, exiting traffic would need to make a left- or right-turn at the off-ramp/crossroad
intersection, make a U-turn somewhere along the crossroad, return to the TI, and then enter the mainline
using the on-ramp.

A SPUI or DDI can be designed to allow for through movements at the ramp/crossroad intersection;
however, completing this movement requires making additional turning movements and passing through
an additional intersection. The capacity of these through movements is generally lower than the through
movement at an SDI or DRI because typically only one lane is provided to make the through movement
and it is not as simple of a movement. An example of a DDI that allows for through movements at the
ramp/crossroads intersection can be found at the 1-17/Happy Valley Road TI. At this location, NB and SB
ramp traffic must make a right-turn, cross all EB or WB through lanes, and immediately make a left-turn to
continue NB or SB through the TI. The SPUI and DDI configuration scenarios require a massive footprint
to achieve this functionality and the construction phasing is very complex.

The DRI provides the desired ability to allow traffic to exit the mainline at the TI, continue across the
crossroad by going partway around the roundabout, and then reenter the mainline. Depending on the
roundabout configuration, there could be one or two exiting lanes that would allow traffic to go through the
interchange and get back onto the mainline. Roundabouts operate using yield control, so the DRI does not
have the capability that the signalized SDI does to quickly “flush” a large volume of diverted traffic through
the Tl unless officer control is implemented at each of the entering approaches of the DRI.

Pedestrian and Bicyclist Accommodation and Safety

The No-Build scenario includes pedestrian crossing indications and shoulders for bicycle travel but does
not include any pedestrian facilities like crosswalks, sidewalks, and ramps. Road bikes also have a
challenge navigating around the cattle guards. Pedestrians and bicyclists can be accommodated at all four
TI configurations being analyzed. The SDI, SPUI, and DDI typically provide separate facilities for
pedestrians (sidewalk) and bicyclists (bike lanes). Roundabouts do not typically include bike lanes within
the circulating area for safety reasons, so the DRI typically includes ramps for bicyclists to transition from
the bike lane to the sidewalk on approach to the Tl and then again from the sidewalk to the bike lane when
departing the TI.

The No-Build scenario requires pedestrians to cross vehicle paths at least one time to get across the
intersection.

The SDI requires pedestrians to cross vehicle paths at least two times to get across the Tl and there are
typically pedestrian crossing phases within the traffic signal cycle that provide “protected” time for
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pedestrians to cross. If right-turn lanes are channelized, the pedestrian crossing is typically not signalized,
although it can be. It can take up to two signal cycles for pedestrians to cross the TI.

The SPUI requires pedestrians to cross vehicle paths at least four times to get across the Tl and there are
typically pedestrian crossing phases within the ftraffic signal cycle that provide “protected” time for
pedestrians to cross the left-turn lanes. The right-turn lanes are channelized, and the pedestrian crossing
may or may not be signalized. It can take up to four signal cycles for pedestrians to cross the TI.

The DDI requires pedestrians to cross vehicle paths at least four times to get across the Tl and there are
typically pedestrian crossing phases within the ftraffic signal cycle that provide “protected” time for
pedestrians to cross the left-turn lanes. The right-turn lanes are channelized, and the pedestrian crossing
may or may not be signalized. It can take up to four signal cycles for pedestrians to cross the TI, but the
signal cycle lengths for a DDI are usually much shorter than for an SDI or SPUIL.

The DRI requires pedestrians to cross vehicle paths at least two times to get across the Tl. With the
roundabout being yield-controlled, there are typically no signalized crossings for pedestrians, which can
make it challenging for those with disabilities to cross. This may be offset to some degree, however, by the
lower speed of vehicles at the crossings, as lower vehicle speeds reduce the likelihood of severe injury to
pedestrians. Pedestrian-actuated signals or pedestrian hybrid beacons could be added to address this issue
but doing so will impede traffic movements entering and exiting the roundabout when the signals/beacons
are activated.

Oversized Vehicle Accommodation

SR 347 and Riggs Road are both sometimes used as routes for oversized vehicles. The SR 347/Riggs
Road TI should be designed to accommodate oversized vehicles where feasible. This includes providing
adequate vertical clearance as well as adequate turning radii.

The No-Build scenario accommodates oversize vehicles well as there are no major horizontal or vertical
restrictions (besides the signal poles and mast arms).

The SDI can provide adequate vertical clearance by allowing oversized vehicles on SR 347 to “ramp
around” the Tl bridge if needed by allowing vehicles to cross straight through the ramp/crossroad
intersection and immediately return to the mainline. The SDI typically provides adequate turning radii for
oversized vehicles.

The SPUI and DDI do not allow oversized vehicles on SR 347 to “ramp around” the Tl bridge because there
is typically no through movement on the off-ramp at the SPUI or DDI. As a result, bridge heights over the
mainline may need to be higher with a SPUI or DDI in recognition of this constraint. The constrained path
of channelized turn lanes at a SPUI or a DDI may be a challenge for some oversize vehicles to navigate
without running up on the curbs.

The DRI can provide adequate vertical clearance by allowing oversized vehicles on SR 347 to “ramp
around” the TI bridge if needed by allowing vehicles to cross straight through the ramp/crossroad
intersection and immediately return to the mainline if the splitter islands and central island have mountable
curbs (which is normally the case at a roundabout). The DRI typically provides adequate turning radii for
oversized vehicles by providing a truck apron and mountable curbs for the splitter islands and central island.
Some low-clearance oversized vehicles, however, may have difficulties navigating roundabouts because
of the varying elevation of the intersection from the many curbs and islands present throughout.

Oversized vehicles on Riggs Road will not have the option to “ramp around” the Tl bridge if SR 347 crosses
over Riggs Road because there are no entrance or exit ramps on Riggs Road in any of the TI configuration
scenarios.

Vehicle requirements should be coordinated with the contact below during final design to make sure the
proper design vehicle is being used:

Christina Pippin

Statewide Permit Services Supervisor
cpippin@azdot.gov

602-712-8280

2.10. Traffic Analysis Summary

The principal findings of the traffic analysis are summarized below:
SR 347

e With the current roadway geometry of the SR 347 mainline having two GPLs in each direction,
SR 347 experiences significant congestion and delays. This situation is anticipated to worsen
without improvements.

e The congestion on SR 347 contributes to crashes along SR 347.

e Year 2050 traffic volumes are projected to be approximately 1.4 times current levels without the
construction of a Tl and 1.6 times current levels with the construction of a TI.

¢ Widening the SR 347 mainline to three GPLs in each direction improves traffic operations but is not
sufficient to provide acceptable LOS in 2050. Additional improvements such as grade separation
of SR 347/Riggs Road are warranted.

SR 347/Riggs Road

The existing condition provides an overall LOS E/F at the at-grade signalized intersection in 2022.
The No-Build scenario provides an overall LOS F at the at-grade intersection through 2050.

The Baseline Build scenario provides an overall LOS F at the at-grade intersection through 2050.
The SDI provides an overall LOS B or better at each Tl ramp intersection through 2050.

The SPUI provides an overall LOS B or better at the TI through 2050.

The DDI provides an overall LOS A at each Tl ramp intersection and crossover point through 2050.
The DRI provides an overall LOS A at each Tl ramp intersection through 2050.

Table 2.21 summarizes the worst intersection LOS for each scenario with its accompanying delay
in seconds. It should be noted that all four build TI configuration scenarios provide acceptable LOS.
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Table 2.21 — Level of Service Summary ® Disadvantage; and
: @ Strong Disadvantage.
Worst Peak Hour Intersection
SR 347/Riggs Road Scenario LOS / Average Delay (s) The Strong Advantage and Advantage descriptors apply when implementation of a scenario is anticipated
2022 No-Build (existing condition) F/123 to result in a positive change or improvement compared to existing conditions. The Strong Disadvantage
and Disadvantage descriptors apply when implementation of a scenario is anticipated to result in a negative
2050 No-Build (no improvements) F /367 change or worsening compared to current conditions. The Neutral descriptor applies when implementation
. . . f nario is antici h no im n current conditions or result in both iti nd n i
2050 Baseline Build (widen to three lanes NB/SB on SR 347) F/270 o Zans ot fﬁgcgggjfgnfel s ol G ditions or result in both positive and negative
2050 Spread Diamond Interchange (Two lanes EB/WB on Riggs Road) B/19 ) ) ) ) ) )
Table 2.22 summarizes the relative advantages and disadvantages of the No-Build and Build scenarios
2050 Single Point Urban Interchange (Two lanes EB/WB on Riggs Road) B/15 analyzed (Baseline Build, SDI, SPUI, DDI, and DRI).
2050 Diverging Diamond Interchange (Two lanes EB/WB on Riggs Road) Al8
2050 Double Roundabout Interchange (Two lanes EB/WB on Riggs Road) Al3

Other Traffic-Related Interchange Considerations

e The DRI provides the most benefit in terms of safety due to the number and type of conflict points,

followed in order by the DDI, the SPUI, and the SDI.

Drivers are most familiar with the SDI, followed in order by the SPUI, the DRI, and the DDI.

All four analyzed interchange types will likely have similar access requirements, but only the DRI
provides U-turn opportunities for EB-WB Riggs Road traffic at the ramp/crossroad intersections to
help with access.

e The SDI provides the most benefit in terms of traffic diversion accommodation, followed in order by
the DRI and then the SPUI and the DDI, providing a similar level of benefit.

e The SPUI provides the most benefit in terms of bicyclist accommodation (one intersection with
green phase), followed by the SDI and DDI (two intersections with green phase), with the DRI
providing the least bicyclist accommodation (no bikes allowed).

e The SDI provides the most benefit in terms of pedestrian accommodation (two protected crossings),
followed by the DRI (two yield crossings), followed by the SPUI and DDI (two protected and two
yield crossings).

e The SDI provides the most benefit in terms of oversized vehicle accommodation, followed in order
by the DRI and then the SPUI and the DDI, providing a similar level of benefit.

o Other factors besides traffic considerations (e.g., R/W impacts, cost, etc.) should be considered in
determining the preferred Tl configuration at SR 347/Riggs Road.

Evaluation Matrix of Interchange Configuration Scenarios

The various configuration scenarios were compared to each other using several different evaluation criteria.
Some of the evaluation criteria do not lend themselves to numerical quantification, so the evaluation was
performed on a “qualitative” basis using the following descriptors to describe the relative impacts of each of
the “Build” scenarios plus the “No-Build” scenario:

® Strong Advantage;
© Advantage;
O Neutral;
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Table 2.22 — Evaluation Matrix of Traffic Configuration Scenarios and Criteria

Baseline Build
(Signalized Intersection, widen to

Spread Diamond Interchange

Single-Point Urban Interchange

Diverging Diamond Interchange

Double Roundabout Interchange

Criteria (Signalized Intersection) three lanes NB/SB on SR 347) (SDI) (SPUI) (DDI) (DRI)
Traffic Operations | @ - LOS F/F ® - LOS FIF ©-LOSB/B © -LOS A/B ® - LOS A/A ® - LOS A/A
(2050 AM/PM) - Queues of 4,490°/4,191’ - Queues of 3,038/3,077’ - Queues of 128'/235’ - Queues of 114°/298’ - Queues of 29'/65’ - Queues of 29'/37’
Motorist Safety @ - 32 conflict points, 16 crossing @ - 32 conflict points, 16 crossing @ - 26 conflict points, 10 crossing O - 20 conflict points, 8 crossing © - 14 conflict points, 2 crossing ® - 4 conflict points, 4 crossing

points (4 perpendicular)

- Speed and wrong-way control by
signals and signs

- History of frequent crashes,
many of which are severe

points (4 perpendicular)

- Speed and wrong-way control by
signals and signs

- History of frequent crashes,
many of which are severe

points (4 perpendicular)
- Speed and wrong-way control by
signals and signs

points (0 perpendicular)
- Speed and wrong-way control by
signals and signs

points (0 perpendicular)
- Speed and wrong-way control by
curbs and roadway geometry

points (0 perpendicular)
- Speed and wrong-way control by
curbs and roadway geometry

Driver Familiarity

® - Very common configuration

® - Very common configuration

® - Very common configuration

© - Common configuration

@ - Uncommon configuration

O - Somewhat common
configuration

Access to Adjacent
Parcels

O - No change to existing access
conditions

O - No change to existing access
conditions

@ - Access restrictions require
relocation of substation access
and could limit access to tribal
allottee parcels east of SR 347

@ - Access restrictions require
relocation of substation access
and could limit access to tribal
allottee parcels east of SR 347

@ - Access restrictions require
relocation of substation access
and could limit access to tribal
allottee parcels east of SR 347

@ - Access restrictions require
relocation of substation access
and could limit access to tribal
allottee parcels east of SR 347

- Roundabout provides U-turn
opportunity within interchange

Traffic Diversion
Accommodation

O - Flexible but capacity-constrained

O - Flexible but capacity-constrained

® - Increased capacity with direct
through movement at ramps
- Can easily modify signal timing to
clear queues

O - Increased capacity but through
movement typically not provided
or provided only indirectly at
ramps

- Can easily modify signal timing to
clear queues

© - Increased capacity but through
movement typically not provided
or provided only indirectly at
ramps
- Can easily modify signal timing to
clear queues

© - Increased capacity with direct
through movement at ramps
- Yield control cannot easily be
modified to clear queues

Pedestrian and
Bicyclist
Accommodation
and Safety

@ - 1 crossing required, signalized

- Includes pedestrian crossing
indications and shoulders but is
missing crosswalks, sidewalk,
and ramps

- High vehicle speeds negatively
affect pedestrian and bicyclist
safety and comfort

@ - 1 crossing required, signalized

- Includes pedestrian crossing
indications and shoulders but is
missing crosswalks, sidewalk,
and ramps

- High vehicle speeds negatively
affect pedestrian and bicyclist
safety and comfort

O - 2 crossings required, typically all
signalized
- Includes standard pedestrian and
bicyclist facilities
- High vehicle speeds negatively
affect pedestrian and bicyclist
safety and comfort

O - 4 crossings required, some or all
signalized
- Includes standard pedestrian and
bicyclist facilities
- High vehicle speeds negatively
affect pedestrian and bicyclist
safety and comfort

O - 4 crossings required, some or all
signalized
- Includes standard pedestrian and
bicyclist facilities
- Moderate vehicle speeds
somewhat affect pedestrian and
bicyclist safety and comfort

O - 2 crossings required, typically all
unsignalized but can be
signalized

- Includes standard pedestrian and
bicyclist facilities

- Low vehicle speeds positively
affect pedestrian and bicyclist
safety and comfort

Oversize Vehicle
Accommodation

® - Open geometry with no major
horizontal or vertical restrictions

® - Open geometry with no major
horizontal or vertical restrictions

© - Open geometry with ramp
around option

@ - Restricted geometry with no
ramp around option typically

@ - Restricted geometry with no
ramp around option typically

@ - Restricted geometry with ramp
around option

Legend

Strong Advantage @

ADOT

Advantage ©

Neutral O

Disadvantage O

Strong Disadvantage @
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3. Design Concept Alternatives

3.1.Introduction

Design concepts provide a grade-separated intersection or Tl at SR 347 and Riggs Road. Seven alternatives
were considered for the Tl in addition to the “No-Build” alternative. The seven alternatives included:

Alternative A1 — Tight Diamond Tl (TDI)

Alternative A2 — Spread Diamond TI (SDI)

Alternative B1 — Shifted Tight Diamond TI with Signals (STDI)
Alternative B2 — Shifted Tight Diamond TI with Roundabouts (DRI)
Alternative C — Single-Point Urban Interchange (SPUI)

Alternative D1 — Diverging Diamond Interchange (DDI)

Alternative D2 — Spread DDI (SDDI)

The alternatives were developed to conform to the adopted regional transportation plans, improve traffic
operational performance, achieve engineering design standards, minimize R/W acquisition and utility
impacts, minimize environmental impacts, minimize project costs, and obtain local agency, governmental
(including tribal governments), and public support.

Public agencies and governmental entities that have been involved in the alternative evaluation process
include ADOT, MAG, GRIC, AK-Chin Indian Community, MCDOT, Pinal County, City of Maricopa, GRICUA,
GRTI, BIA, and the FHWA.

3.2.Evaluation Criteria

Six screening criteria were used to evaluate the Build and No-Build alternatives. Each evaluation criterion is
described below:

1. Traffic Operational Performance: This criterion evaluates the alternatives for potential benefits to the
operational performance and LOS of the Tl Alternative. The SR 347 and Riggs Road TI should
provide LOS ‘D’ or better operational characteristics for the Design Year 2050 traffic volume
projections provided by MAG and updated within this report. This section also includes evaluation
of Safety, Driver Familiarity with the TI type, Access to Adjacent Parcels, Traffic Diversion
Accommodation, Pedestrian and Bicyclist Accommodation, and Oversized Vehicle Accommodation.

2. Ability to Achieve Engineering Standards or Geometric Design: This criterion evaluates the use of
applicable geometric design criteria. The alternatives must achieve AASHTO and ADOT geometric
design standards to optimize highway safety and operational characteristics and minimize owner
liability. AASHTO and ADOT geometric design standards are mandatory, unless a formal AASHTO
design exception can be obtained from the FHWA, or an ADOT design variance can be obtained
from ADOT’s Roadway Group.

3. R/W Reguirements and Utility Impacts: This criterion evaluates the impact of the alternatives on R/W
acquisition and existing utilities. The alternatives should minimize the need for new R/W and impacts
to existing utilities.

4. Environmental Considerations: This criterion evaluates the alternatives based upon amount of
disturbance to developed areas and vegetation, potential changes in visual character and quality,
potential impacts to cultural/historic and biological resources, and hazardous materials issues. No
environmental fatal-flaw issues should be identified that could not be mitigated with the project.

5. Total Estimated Construction Cost: This criterion evaluates the estimated construction cost of the
alternatives. The widening alternatives operational and geometric design characteristics must be
achieved in the most cost-effective manner (taking legal obligations into account) to obtain the
necessary funding for the facility.

6. Agency, Governmental, and Public Acceptance: This criterion evaluates the ability of the alternatives
to obtain local agency, governmental, and public acceptance is vital for project implementation which
includes design that is compliant with major stakeholder regional and local transportation plans and
goals.

3.3.Design Concept Alternatives Considered and Discontinued

Riggs Road Tl Alternatives

Alternative A1 - Tight Diamond TI

Alternative A will keep the SR 347 alignment in its current location and construct a TDI at Riggs Road. Riggs
Road will be elevated onto a bridge to cross over SR 347. Traffic will be controlled utilizing traffic signals and
the configuration will meet the capacity needs with the interchange operating at LOS B in the 2050 AM and
PM peak hour. The TI will be designed to meet all AASHTO Controlling Design Criteria. Retaining walls will
be required on the approaches to the bridge. Oversized vehicles are easily accommodated by utilizing the
ramps to bypass the Riggs Road bridge.
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Figure 3.1 — Alternative A1 - Tight Diamond TI Layout
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This alternative will require substantial R/W acquisition, including potential impacts to allottee parcels. This
alternative will also require the relocation of the existing GRICUA power substation and several power pole
relocations, which all together are estimated to cost more than $10 million and will require 3 to 4 years to
relocate. Traffic control for Alternative Al requires a long-tern shoe-fly detour along Riggs Road and typical
short-term closures to tie in traffic to the new construction.

Alternative A2 — Spread Diamond TI

Alternative A2 will keep the SR 347 alignment in its current location and construct a SDI at Riggs Road.
Riggs Road will be elevated onto a bridge to cross over SR 347. Traffic will be controlled utilizing traffic
signals and the configuration will meet the capacity needs with the interchange operating at LOS B in the
2050 AM and PM peak hour. The Tl will be designed to meet all AASHTO Controlling Design Criteria.
Retaining walls will be required on the approaches to the bridge. Oversized vehicles are easily
accommodated by utilizing the ramps to bypass the Riggs Road bridge.

Figure 3.2 — Alternative A2 - Spread Diamond Tl Layout

This alternative will require substantial R/W acquisition, including potential impacts to allottee parcels. This
alternative will protect-in-place the existing GRICUA power substation. The substation will be located within
ADOT R/W in the infield area between the SB Riggs Road off-ramp and SB SR 347. Several power pole
relocations will be required at an estimated cost of $1.5 million. If the relocations were decided to be placed
underground, the cost would be an estimated $7 million. The power poles will require 1 to 2 years to relocate.
Access to the substation will be provided via a driveway on Riggs Road west of SR 347. An equipment
underpass will be required under the SB Riggs Road off-ramp to provide access to the substation. Additional
retaining walls will be required to avoid fill slope impacts to the substation. Traffic control for Alternative A2
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requires a long-tern shoe-fly detour along Riggs Road and typical short-term closures to tie in traffic at new
construction.

Alternative B1 — Shifted Tight Diamond Tl with Signals

Alternative B1 will shift the SR 347 alignment to the east of its current location utilizing large-radii reverse
curves along the SR 347 centerline. This alternative constructs a TDI at Riggs Road. Riggs Road will remain
at grade and SR 347 will be elevated onto a bridge to cross over Riggs Road. Traffic will be controlled utilizing
traffic signals and the configuration will meet the capacity needs with the interchange operating at LOS B in
the 2050 AM and PM peak hour. The Tl will be designed to meet all AASHTO Controlling Design Criteria.
Some retaining walls will be required. Oversize vehicles are easily accommodated and do not need to be
detoured off SR 347.

This alternative will require R/W acquisition, including potential impacts to allottee parcels. This alternative
will protect the existing GRICUA power substation in place. The substation will be located outside of ADOT
R/W. Existing powerlines will need to be raised over SR 347 at an estimated cost of $1.2 million. If the
relocations were decided to be placed underground, the cost would be an estimated $7 million. The
powerline relocation will require 1 to 2 years. Access to the substation will be provided via a driveway on
Riggs Road west of SR 347. Traffic control for Alternative B1 requires only typical short-term closures to tie
in traffic at new construction along SR 347 and Riggs Road. A retaining wall will be required between the NB
on ramp and mainline SR 347 for a short distance to reduce the impacts to the allottee lands. A 2-foot-max
retaining wall will also be required between the SB off ramp and the GRICUA power substation to avoid fill
slope impacts to the substation.
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Figure 3.3 — Alternative B1 - Shifted Tight Diamond with Signals Tl Layout
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Alternative B2 — Shifted Tight Diamond Tl with Roundabouts

Alternative B2 will shift the SR 347 alignment to the east of its current location utilizing large-radii reverse
curves along the SR 347 centerline. This alternative will construct a diamond interchange with roundabouts
at Riggs Road. Riggs Road will remain at grade and SR 347 will be elevated onto a bridge to cross over
Riggs Road. This alternative will meet the capacity needs with the interchange operating at LOS A in the
2050 AM and PM peak hour. The TI will be designed to meet all AASHTO Controlling Design Criteria. No
retaining walls will be required. This alternative requires the largest bridge. Oversized vehicles can be
accommodated but would need to negotiate roundabout geometry.

This alternative will require R/W acquisition, including potential impacts to allottee parcels. This alternative
will protect the existing GRICUA power substation in place and will remain located outside of ADOT R/W.
Existing powerlines will need to be raised over SR 347 at an estimated cost of $1.2 million. If the relocations
were decided to be placed underground, the cost would be an estimated $7 million. The powerline relocation
will require 1 to 2 years. Access to the substation will be provided via a driveway on Riggs Road west of
SR 347. Traffic control for Alternative B1 requires temporary paving and typical short-term closures to tie in
traffic at new construction along SR 347 and Riggs Road.

Avodee Lancs

Figure 3.4 — Alternative B2 - Shifted Tight Diamond with Roundabouts Tl Layout

Alternative C — Single-Point Urban Interchange (SPUI)

Alternative C will keep the SR 347 alignment in its current location and construct a SPUI at Riggs Road.
Riggs Road will be elevated onto a bridge to cross over SR 347. Traffic will be controlled utilizing traffic

signals and the configuration will meet the capacity needs with the interchange operating at LOS A in the
2050 AM peak hour and LOS B in the 2050 PM peak hour. The Tl will be designed to meet all AASHTO
Controlling Design Criteria. A significant number of retaining walls will be required on the approaches to the
bridge and along portions of the ramps. This alternative requires the smallest bridge footprint. This alternative
does not favorably accommodate oversized vehicles due to the geometry of the SPUI in which through
movements from off-ramps to on-ramps are restricted.

This alternative will require the least amount of R/W acquisition but will potentially impact allottee parcels.
This alternative will also require the relocation of the existing GRICUA power substation and several power
pole relocations which all together are estimated to cost more than $10 million and will require 3 to 4 years
to relocate. Traffic control for Alternative C requires a long-term shoe-fly detour along Riggs Road and typical
short-term closures to tie in traffic at new construction.

Figure 3.5 — Alternative C - SPUI Tl Layout

Alternative D1 — Diverging Diamond Interchange (DDI)

Alternative D1 will keep the SR 347 alignment in its current location and construct a DDI at Riggs Road.
Riggs Road will be elevated and both EB and WB traffic will cross SR 347 on independent bridges. Traffic
will be controlled utilizing traffic signals and the configuration will meet the capacity needs with the
interchange operating at LOS A in the 2050 AM and PM peak hour. The Tl will be designed to meet all
AASHTO Controlling Design Criteria. Retaining walls will be required on the approaches to the bridge and
along portions of the ramps. This alternative does not favorably accommodate oversized vehicles due to the
geometry of the DDI in which through movements from off-ramps to on-ramps are restricted.

November 2024 | 30



ADOT

LRepagoduteewaydinterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

This alternative will require less R/W acquisition than most and will potentially impact allottee parcels. This
alternative will also require the relocation of the existing GRICUA power substation and several power pole
relocations which all together are estimated to cost more than $10 million and will require 3 to 4 years to
relocate. Traffic control for Alternative D1 requires a long-tern shoe-fly detour along Riggs Road and typical
short-term closures to tie in traffic at new construction.

Figure 3.6 — Alternative D1 - DDI Tl Layout

Alternative D2 — Spread DDI

Alternative D2 will keep the SR 347 alignment in its current location and construct a DDI at Riggs Road.
Riggs Road will be elevated and both EB and WB traffic will cross SR 347 on independent bridges. The
western intersection of the DDI is shifted to the west to protect the GRICUA power substation in place. Traffic
will be controlled utilizing traffic signals and the configuration will meet the capacity needs with the
interchange operating at LOS A in the 2050 AM and PM peak hour. The Tl will be designed to meet all
AASHTO Controlling Design Criteria. Retaining walls will be required on the approaches to the bridge and
along portions of the ramps. This alternative does not favorably accommodate oversized vehicles due to the
geometry of the DDI in which through movements from off-ramps to on-ramps are restricted.

This alternative will require substantial R/W acquisition, including potential impacts to allottee parcels. This
alternative will protect the existing GRICUA power substation in place. The substation will be located within
ADOT R/W in the infield area between the SB Riggs Road off-ramp and SB SR 347. Several power pole
relocations will be required at an estimated cost of $1.5 million. If the relocations were decided to be placed

underground, the cost would be an estimated additional $7 million. The power poles will require 1 to 2 years
to relocate. Access to the substation will be provided via a driveway on Riggs Road west of SR 347. An
equipment underpass will be required under the SB Riggs Road off-ramp to provide access to the substation.
Additional retaining walls will be required to avoid fill slope impacts to the substation. Traffic control for
Alternative Al requires a long-tern shoe-fly detour along Riggs Road (larger than other options) and typical

short-term closures to tie in traffic at new construction.

Figure 3.7 — Alternative D2 - Spread DDI Tl Layout

3.4.Narrowing Down of Alternatives

Seven potential “Build” alternatives were developed and evaluated to determine how well each improves
traffic operational performance, complies with engineering design standards, and minimizes R/W acquisition,
utility impacts, environmental impacts, and project costs while also having local agency and public support.

Each of these alternatives were evaluated against the criteria identified in Section 3.2 and a detailed
alternatives evaluation matrix is shown in Table 3.1.
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Table 3.1 — Tl Alternatives Evaluation Matrix

Evaluation Criteria

No-Build

Alternative A1
Tight Diamond (TDI)

Alternative A2
Spread Diamond (SDI)

Alternative B1
Shifted Tight Diamond
w/Signals (STDI)

Alternative B2
Shifted Tight Diamond
w/Roundabouts (DRI)

Alternative C
Single-Point Urban
Interchange (SPUI)

Alternative D1
Diverging Diamond
(DDI)

Alternative D2
Spread Diverging
Diamond (SDDI)

Traffic Operations
(2050 AM/PM Level
of Service)

® Doesn’'t meet capacity
needs
®* LOS F/F

® Meets capacity needs
© LOS B/B

® Meets capacity needs
© LOS B/B

® Meets capacity needs
© LOS B/B

® Meets capacity needs
® LOS A/A

® Meets capacity needs
© LOS A/B

® Meets capacity needs
® LOS A/A

® Meets capacity needs
® LOS A/A

Motorist Safety

@ 32 conflict points, 16
crossing points

@ History of frequent
severe crashes

® 26 conflict points, 10
crossing points

@ 26 conflict points, 10
crossing points

® 26 conflict points, 10
crossing points

® 4 conflict points, 4
crossing points

O 20 conflict points, 8
crossing points

© 14 conflict points, 2
crossing points

© 14 conflict points, 2
crossing points

Access to Adjacent
Parcels

O No change to existing
access conditions

@ Access restrictions at
substation and potentially
at tribal allottee parcels

@ Access restrictions at
substation and potentially
at tribal allottee parcels

@ Access restrictions at
substation and
potentially at tribal
allottee parcels

@ Access restrictions at
substation and potentially
at tribal allottee parcels
but with U-turn option

@ Access restrictions at
substation and potentially
at tribal allottee parcels

@ Access restrictions at
substation and potentially
at tribal allottee parcels

@ Access restrictions at
substation and potentially
at tribal allottee parcels

Traffic Diversion
Accommodation

O Flexible but capacity-
constrained

® Increased capacity;
through movement at
ramps; signal control

@ Increased capacity;
through movement at
ramps; signal control

@ Increased capacity;
through movement at
ramps; signal control

© Increased capacity;
through movement at
ramps; yield control

© Increased capacity;
through movement not
typically provided at
ramps; signal control

© Increased capacity;
through movement not
typically provided at
ramps; signal control

© Increased capacity;
through movement not
typically provided at
ramps; signal control

Requirements

Criteria, no design
exceptions needed

Criteria, no design
exceptions needed

Criteria, no design
exceptions needed

Criteria, no design
exceptions needed

Criteria, no design
exceptions needed

Criteria, no design
exceptions needed

Traffic
Performance Oversize Vehi_cle ® Open geometry with no © Open geometry with © Open geometry with © Open geometry with @ Restricted geometry with | @ Restricted geometry with | @ Restricted geometry with | @ Restricted geometry with
Accommodation major restrictions ramp around option ramp around option ramp around option ramp around option no ramp around option no ramp around option no ramp around option
typically typically typically
Construction @ No detours or closures @ Long-term shoefly ® Long-term shoefly detour | @ Short-term closures for ® Short-term closures for @ Long-term shoefly @ Long-term shoefly @ Long-term shoefly
Detours and required. detour along Riggs Road along Riggs Road and tie-in along SR 347 tie-in along SR 347, detour along Riggs Road detour along Riggs Road detour along Riggs Road
Closures and short term along SR short term along SR 347 some temporary paving and short term along SR and short term along SR and short term along SR
347 along at roundabouts 347 347 347
Driver Familiarity ® Very common ® Very common ® Very common ® Very common O Somewhat common © Common configuration @ Uncommon @ Uncommon
configuration configuration configuration configuration configuration configuration configuration
P(_edesf[rian and @ 1 crossing required, O 2 crossings required, all | O 2 crossings required, all O 2 crossings required, all | © 2 crossings required, O 4 crossings required, © 4 crossings required, © 4 crossings required,
Bicyclist ) signalized; no existing signalized; sidewalks and signalized; sidewalks and signalized; sidewalks typically not signalized,; some or all signalized,; some or all signalized; some or all signalized,;
Accommodation sidewalks or crosswalks; crosswalks; high vehicle crosswalks; high vehicle and crosswalks; high sidewalks and sidewalks and sidewalks and sidewalks and
and Safety high vehicle speeds at speeds at crossings speeds at crossings vehicle speeds at crosswalks; low vehicle crosswalks; high vehicle crosswalks; moderate crosswalks; moderate
crossing crossings speeds at crossings speeds at crossings vehicle speeds at vehicle speeds at
crossings crossings
SR 347 Roadway © Tangent © Tangent © Tangent O Horizontal reverse O Horizontal reverse © Tangent © Tangent © Tangent
Hori I . . . i i . . .
ngéoer;; © Meets AASHTO design © Meets AASHTO design © Meets AASHTO design curves, bridge tangent curves, bridge tangent © Meets AASHTO design © Meets AASHTO design © Meets AASHTO design
criteria, no design criteria, no design criteria, no design © Meets AASHTO design © Meets AASHTO design criteria, no design criteria, no design criteria, no design
exceptions needed exceptions needed exceptions needed criteria, no design criteria, no design exceptions needed exceptions needed exceptions needed
exceptions needed exceptions needed
SR 3_47 Roadway ® No vertical geometry © Underpass (Riggs over © Underpass (Riggs over O Overpass (SR 347 over | O Overpass (SR 347 over © Underpass (Riggs over © Underpass (Riggs over © Underpass (Riggs over
Vertical Geometry | requirements because no SR 347) SR 347) Riggs) Riggs) SR 347) SR 347) SR 347)
Engineering and Clearance bridge © Meets AASHTO Design | © Meets AASHTO Design | © Meets AASHTO Design | © Meets AASHTO Design | © Meets AASHTO Design | © Meets AASHTO Design | © Meets AASHTO Design

Criteria, no design
exceptions needed

infrastructure is required

RCP, 2016 LF Pipe
Culvert, 100 LF RCB

RCP, 3183 LF Pipe
culvert, 140 LF RCB,
Junction structure

RCP, 1944 LF Pipe
Culvert, 245 LF RCB,
Junction Box

RCP, 1602 LF Pipe
Culvert, 245 LF RCB

RCP, 1573 LF Pipe
Culvert, 58 LF RCB,
Junction Box

RCP, 1746 LF Pipe
Culvert, 52 LF RCB

Bridge Square Feet | @ No bridge required O 19,861 SF O 19,861 SF @ 27,490 SF ® 27,490 SF © 15,668 SF © 13,120 SF © 13,120 SF
Walls ® No walls required O 15,344 SF @ 22,462 SF ® 9,070 SF ® 9,070 SF ® 36,319 SF @ 21,322 SF ® 27,149 SF
Drainage ® No additional drainage ® 52 LF CMP, 124 LF ® 86 LF CMP, 148 LF @ 109 LF CMP, 777 LF ® 75 LF CMP, 333 LF @ 25 LF CMP, 372 LF ® 25 LF CMP, 372 LF ® 34 LF CMP, 372 LF

RCP, 2585 LF Pipe
Culvert, 94 LF RCB,
Junction Box

Legend ® Strong Advantage

ADOT

© Advantage

O Neutral

@ Disadvantage

@ Strong Disadvantage

* Fatal Flaw
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Evaluation Criteria

No-Build

Alternative A1
Tight Diamond (TDI)

Alternative A2
Spread Diamond (SDI)

Alternative B1
Shifted Tight Diamond
w/Signals (STDI)

Alternative B2
Shifted Tight Diamond
w/Roundabouts (DRI)

Alternative C
Single-Point Urban
Interchange (SPUI)

Alternative D1
Diverging Diamond
(DDI)

Alternative D2
Spread Diverging
Diamond (SDDI)

Engineering
Requirements

(continued)

Earthwork

® No earthwork required

O 197k CY

@ 408k CY

@ 301k CY

@ 350k CY

O 197k CY

@ 223k CY

@ 265k CY

Constructability

® No construction required

@ Shoo-fly detour required

@ Shoo-fly detour required

© Phased offline, minimal
temporary pavement and
grading

© Phased offline, minimal
temporary pavement and
grading

@ Shoo-fly detour required

@ Shoo-fly detour required

@ Shoo-fly detour required

Right-of-Way
Requirements
&

Utility Impacts

Right-of Way

® No new right-of-way
required

® 1,689,035 SF
(38.77 AC)

@ 1,916,248 SF
(43.99 AC)

O 1,444,977 SF
(33.17 AC)

O 1,321,248 SF
(30.33 AC)

© 1,075,344 SF
(24.69 AC)

© 1,152,553 SF
(26.46 AC)

® 1,524,730 SF
(35.00 AC)

Allottee Parcel
Impacts

® No impacts to existing
allottee parcels

@ 1 parcel potentially
impacted, 65,083 SF

® Refined Alternatives
have been revised to
avoid all impacts

® Refined Alternatives
have been revised to
avoid all impacts

® 2 parcels potentially
impacted, 30,933 SF

@ 1 parcels potentially
impacted, 49,777 SF

@ 1 parcel potentially
impacted, 41,067 SF

@ 1 parcel potentially
impacted, 41,067 SF

GRICUA Power
Utility Impacts

® No impacts

@®* $10M+ substation
relocation and multiple
pole relocations

@ Relocation requires 3-4
years to complete

@ $1.5M pole relocations

@ Relocation requires 1-2
years to complete

O $1.2M powerline raised
above SR 347

O Relocation requires 1-2
years to complete

O $1.2M powerline raised
above SR 347

O Relocation requires 1-2
years to complete

@®* $10M+ substation
relocation and multiple
pole relocations

@ Relocation requires 3-4
years to complete

@®* $10M+ substation
relocation and multiple
pole relocations

@ Relocation requires 3-4
years to complete

@ $1.5M pole relocations

@ Relocation requires 1-2
years to complete

Substation Access

© Existing driveway

@ Driveway relocated

@ Equipment crossing
structure required and
driveway relocated

© Driveway maintained

© Driveway maintained

@ Driveway relocated

@ Driveway relocated

@ Equipment crossing
structure required and
driveway relocated

GRTI Fiber Optic
Relocations

® No impacts

® Requires relocations

® No impacts

® No impacts

® No impacts

@ Requires relocations

@ Requires relocations

® No impacts

Environmental
Considerations

Section 404/401
and Clean Water
Act (Waters of the
u.s.)

® No impacts to Section
404 Waters of the U.S.

O No impacts to Waters of
the U.S. as Waters are
not present. Confirmed
by Corps of Engineers on
09/01/2023.

O No impacts to Waters of
the U.S. as Waters are
not present. Confirmed by
Corps of Engineers on
09/01/2023.

O No impacts to Waters of
the U.S. as Waters are
not present. Confirmed
by Corps of Engineers on
09/01/2023.

O No impacts to Waters of
the U.S. as Waters are
not present. Confirmed
by Corps of Engineers on
09/01/2023.

O No impacts to Waters of
the U.S. as Waters are
not present. Confirmed
by Corps of Engineers on
09/01/2023.

O No impacts to Waters of
the U.S. as Waters are
not present. Confirmed
by Corps of Engineers on
09/01/2023.

O No impacts to Waters of
the U.S. as Waters are
not present. Confirmed
by Corps of Engineers on
09/01/2023.

Biological @ No impacts to biological o The study area is defined | o The study area is defined | o The study area is o The study area is defined | o The study area is defined | o The study area is defined | o The study area is defined

Resources resources. by poor to marginal by poor to marginal defined by poor to by poor to marginal by poor to marginal by poor to marginal by poor to marginal
habitat for all species; habitat for all species; marginal habitat for all habitat for all species; habitat for all species; habitat for all species; habitat for all species;
therefore, impacts would therefore, impacts would species; therefore, therefore, impacts would therefore, impacts would therefore, impacts would therefore, impacts would
be different intensities of be different intensities of impacts would be be different intensities of be different intensities of be different intensities of be different intensities of
low. Impacts are based low. Impacts are based different intensities of low. Impacts are based low. Impacts are based low. Impacts are based low. Impacts are based
on low-quality habitat on low-quality habitat low. Impacts are based on low-quality habitat on low-quality habitat on low-quality habitat on low-quality habitat
removed. removed. on low-quality habitat removed. removed. removed. removed.

removed.
Hazardous ® No impacts to hazardous | © No specific sites of o No specific sites of o No specific sites of o No specific sites of o No specific sites of o No specific sites of o No specific sites of
Materials materials. concern based on the concern based on the concern based on the concern based on the concern based on the concern based on the concern based on the

Preliminary Initial Site
Assessment (PISA)
approved on 04/10/2023.
No documented
asbestos/lead (report
approved 05/23/2023).

PISA approved on
04/10/2023. No
documented
asbestos/lead (report
approved 05/23/2023).

PISA approved on
04/10/2023. No
documented
asbestos/lead (report
approved 05/23/2023).

PISA approved on
04/10/2023. No
documented
asbestos/lead (report
approved 05/23/2023).

PISA approved on
04/10/2023. No
documented
asbestos/lead (report
approved 05/23/2023).

PISA approved on
04/10/2023. No
documented
asbestos/lead (report
approved 05/23/2023).

PISA approved on
04/10/2023. No
documented
asbestos/lead (report
approved 05/23/2023).

Cultural Resources

® No impacts to cultural
resources.

@ New access control/
R/W will impact one site
(GR-1768/AZ U:13:31
[ASU]). All alternatives will
impact at least six roadside
memorials per CRMP.

@ Same R/W impact as TDI
to one site (GR-1768/AZ
U:13:31 [ASU)). All
alternatives will impact at
least six roadside
memorials per CRMP.

@ More R/W impact than
TDI to one site (GR-
1768/AZ U:13:31 [ASU)).
All alternatives will impact
at least six roadside
memorials per CRMP.

@ More R/W impact than
STDI to one site (GR-
1768/AZ U:13:31 [ASU]).
All alternatives will impact
at least six roadside
memorials per CRMP.

@ No new R/W impacts to
one site (GR-1768/AZ
U:13:31 [ASU)). All
alternatives will impact at
least six roadside
memorials per CRMP.

® No new R/W impacts to
one site (GR-1768/AZ
U:13:31 [ASU])). All
alternatives will impact at
least six roadside
memorials per CRMP.

@ No new R/W impacts to
one site (GR-1768/AZ
U:13:31 [ASU])). All
alternatives will impact at
least six roadside
memorials per CRMP.

Legend

ADOT

® Strong Advantage

© Advantage

O Neutral

@ Disadvantage

@ Strong Disadvantage

* Fatal Flaw
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Evaluation Criteria

No-Build

Alternative A1
Tight Diamond (TDI)

Alternative A2
Spread Diamond (SDI)

Alternative B1
Shifted Tight Diamond
w/Signals (STDI)

Alternative B2
Shifted Tight Diamond
w/Roundabouts (DRI)

Alternative C
Single-Point Urban
Interchange (SPUI)

Alternative D1
Diverging Diamond
(DDI)

Alternative D2
Spread Diverging
Diamond (SDDI)

Environmental
Considerations
(continued)

Air Quality

® No impacts to air quality.

o A qualitative assessment
for air quality will be
conducted and methods
will be approved by GRIC
Department of
Environmental Quality
(DEQ) if required by BIA.

o A qualitative assessment
for air quality will be
conducted and methods
will be approved by GRIC
DEQ if required by BIA.

© An Earth Moving
Permit/Dust Control Plan
from the GRIC DEQ is
anticipated for
construction.

o A qualitative assessment
for air quality will be
conducted and methods
will be approved by GRIC
DEQ if required by BIA.

o A qualitative assessment
for air quality will be
conducted and methods
will be approved by GRIC
DEQ if required by BIA.

o A qualitative assessment
for air quality will be
conducted and methods
will be approved by GRIC
DEQ if required by BIA.

o A qualitative assessment
for air quality will be
conducted and methods
will be approved by GRIC
DEQ if required by BIA.

BIA NEPA

® No impacts to allottee
lands.

@ Approximately 65,083
SF of R/W acquisition
anticipated from allottee
lands. An Environmental
Assessment (EA) will be
prepared to analyze
potential impacts from
R/W acquisition. BIA
would be the lead federal
agency.

© No R/W acquisition is
anticipated from allottee
lands; therefore, an EA
is not required from BIA

© No R/W acquisition is
anticipated from allottee
lands; therefore, an EA
is not required from BIA.

@ Approximately 30,933
SF of R/W acquisition
anticipated from allottee
lands. An EA will be
prepared to analyze
potential impacts from
R/W acquisition. BIA
would be the lead federal
agency.

@ Approximately 49,777
SF of R/W acquisition
anticipated from allottee
lands. An EA will be
prepared to analyze
potential impacts from
R/W acquisition. BIA
would be the lead federal
agency.

@ Approximately 41,067
SF of R/W acquisition
anticipated from allottee
lands. An EA will be
prepared to analyze
potential impacts from
R/W acquisition. BIA
would be the lead federal
agency.

@ Approximately 41,067
SF of R/W acquisition
anticipated from allottee
lands. An EA will be
prepared to analyze
potential impacts from
R/W acquisition. BIA
would be the lead federal
agency.

Total Estimated
Construction
Cost

Operating and
Maintenance Costs

O Roadway and signal
maintenance

® Roadway, bridge, and
signal maintenance

® Roadway, bridge, and
signal maintenance

® Roadway, bridge, and
signal maintenance

@ Roadway and bridge
maintenance

® Roadway, bridge, and
signal maintenance

® Roadway, bridge, and
signal maintenance

® Roadway, bridge, and
signal maintenance

Total Project Cost

® $0

@ ~$81M

O ~$69M

@ ~$75M

O ~$68M

@ ~$88M

® ~$78M

O ~$69M

Agency and
Public Support

GRIC Leadership

O

O

© one of the two
alternatives refined for
additional comparison

® Concurred by GRIC
Litigation team to
continue moving forward

O

O

O

O

GRIC Members

@ While most Community
members seem to value
traffic flow and safety
improvements, some
dislike the idea of
improvements that would
increase traffic from
outside the reservation

© Community members
generally prefer diamond
interchanges for their
familiarity

© Community members
generally prefer diamond
interchanges for their
familiarity

© Community members
generally prefer diamond
interchanges for their
familiarity

@®* Community members
generally opposed to
roundabouts

O Some community
members expressed
support for SPUI

O Some community
members expressed
support for DDI

O Some community
members expressed
support for DDI

General Public

@ Disliked by public due to
many traffic flow and
safety concerns

© Good support among
public due to simplicity,
familiarity, and similar
design to the 1-10/Riggs Tl

© Good support among
public of diamond
interchanges

© Good support among
public of diamond
interchanges

@ Some positive
comments but also the
most negative comments
about roundabouts

O Some support among
public of SPUI

O Some support among
public of DDI

O Some support among
public of DDI

FHWA

O No comment

© Positive from incident
management perspective

© Positive from incident
management perspective

O No comment

© Positive comments

O No comment

@ Negative from incident
management
perspective

@ Negative from incident
management perspective

ADOT Technical
Groups

O No comment

O No comment

O No comment

® ADOT Roadway Design
Team’s preferred
alternative

© Strong support from
ADOT TSMO

O No comment

O TSMO - fewer conflict
points but at high speed

O TSMO - fewer conflict
points but at high speed

MCDOT

® 2 lanes in each direction
along Riggs Rd is
preferred

® Preference is to avoid
raising Riggs Rd

@ Preference is to avoid
raising Riggs Rd

© Preference is to have
Riggs Rd stay at grade

® Preferred alternative by
MCDOT

® Preference is to avoid
raising Riggs Rd

® Preference is to avoid
raising Riggs Rd

® Preference is to avoid
raising Riggs Rd

Legend

ADOT

® Strong Advantage

© Advantage

O Neutral

@ Disadvantage

@ Strong Disadvantage

* Fatal Flaw
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3.5. Alternatives Analysis Summary Findings

The previously mentioned six screening criteria were used to evaluate the Build and No-Build alternatives. The
findings from the assessment of each evaluation criterion are described below:

Traffic Performance

All the Build alternatives provide LOS B or better, which exceeds the ADOT-required minimum of
LOS D or better for the design year 2050.

The No-Build does not meet the ADOT-required minimum of LOS D or better for the design year
2050 because it provides LOS F, which is considered a “fatal flaw” for the No-Build alternative.

All Build alternatives improve motorist safety compared to the No-Build, with Alternative B2 (DRI)
having the fewest conflict points followed by Alternatives D1 (DDI) and D2 (SDDI).

All Build alternatives restrict access more than the No-Build, but this access restriction promotes
safety.

The signalized diamond alternatives (Alternatives Al [TDI]), A2 (SDI), and A3 [STDI]) are the most
typical layout for Tls within the region and therefore provide the highest driver familiarity.

If there are crashes or oversized vehicles along SR 347, and traffic must be diverted through the
ramps of the TI, Alternatives Al (TDI), A2 (SDI), and B1 (STDI) provide the highest ability to
accommodate diverted traffic from the mainline because they don’t slow traffic or require turning
movements.

Pedestrian and bicyclist accommodations and safety are best promoted with Alternatives B2 (DRI),
D1 (DDI), and D2 (SDDI).

Engineering Requirements

Alternatives B1 (STDI) and B2 (DRI) both require horizontal reverse curves and create the potential
for over-height vehicles on Riggs Road to not fit under the SR 347 bridge.

Alternatives B1 (STDI) and B2 (DRI) require the highest bridge square footage but do not require
wall construction/future maintenance.

Alternatives Al (TDI) and A2 (SDI) have the most drainage impacts.

Alternative A1 (TDI) and Alternative C (SPUI) require the least earthwork of the Build alternatives.
Alternatives B1 (STDI) and B2 (DRI) are the easiest to construct because much of the fill earthwork
and bridge can be built while the existing roadways remain in service.

R/W Requirements and Utility Impacts

ADOT

Alternatives Al (TDI), C (SPUI), and D1 (DDI) require the relocation of the GRICUA substation at
the northwest corner of SR 347 and Riggs Road, which, due to budget and schedule impacts is
considered a “fatal flaw” and as such Alternatives A1 (TDI), C (SPUI), and D1 (DDI) should be
eliminated from further analysis.

Alternatives A2 (SDI) and D2 (SDDI) require an equipment crossing structure and driveway
relocation to maintain access to the GRICUA substation. Existing access can be maintained with
Alternatives B1 (STDI) and B2 (DRI).

Fiber optic relocations are not required for Alternatives A2 (SDI), B1 (STDI), B2 (DRI), and D2
(SDDI).

Alternative A2 (SDI) requires the most R/W.

All Build alternatives could potentially impact allottee parcels, with Alternatives B1 (STDI) and B2
(DRI) anticipated to impact two allottee parcels with the assumed preliminary roadway alignment.

It is anticipated that with further evaluation, for all alternatives, Riggs Road can be realigned south
to avoid impacts to allottee lands.

Environmental Considerations

All Build alternatives would have no impacts to Waters of the U.S. (not present) and hazardous
materials (no hazardous materials cases and no documented asbestos/lead).

All Build alternatives would have similar minor impacts to biological resources and air quality
(construction-related).

Cultural resources are currently being evaluated by GRIC’s Cultural Resources Management
Program (CRMP) and Tribal Historic Preservation Office (THPO).

Total Estimated Construction Cost

The estimated construction cost of the Build alternatives varies from $68M (Alternative B2 (DRI)) to
$88M (Alternative C (SPUI)).

Agency and Public Support — Preferences expressed during District Meetings

Community members’ support was strongest for Alternatives A1 (TDI), A2 (SDI), and B1 (STDI).
Alternative B2 (DRI) was generally opposed by Community members, which is considered a “fatal
flaw” and as such Alternative B2 (DRI) should be eliminated from further analysis.

General public support was strongest for Alternatives Al (TDI), A2 (SDI), and B1 (STDI).

FHWA indicated support for Alternatives Al (TDI), A2 (SDI), and B2 (DRI).

ADOT Roadway Design indicated they are most supportive of Alternative B1 (STDI) while ADOT
TSMO indicated strong support for Alternative B2 (DRI) also.

MCDOT indicated strong support for Alternative B2 (DRI) and some support for Alternative B1
(STDI).
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3.6.Conclusion

Six screening criteria were used to evaluate the Build and No-Build alternatives. Seven potential Build
alternatives were developed and evaluated to determine how well each alternative improves traffic performance,
complies with engineering design standards, minimizes right-of-way (R/W) acquisition and associated utility
impacts, minimizes environmental impacts, and minimizes project costs, while also having local agency, GRIC,
and public support.

ADOT performed community outreach in collaboration with Community representatives that included
presentations to the GRIC Litigation Team, all seven GRIC Districts, and the GRIC Elders’ Concerns Group.
Based on all comments and input received during these meetings, and the technical findings from the
alternatives analysis, ADOT submitted an Alternatives Analysis Report to the Community on October 18, 2023.
ADOT also provided a presentation to GRIC staff on November 1, 2023, to review the Alternatives Analysis
Report and to summarize the findings of the alternatives analysis, as well as to provide the recommendation to
advance the following two Build alternatives for further analysis:

e Alternative A2 — Spread Diamond TI
e Alternative B1 — Shifted Tight Diamond TI with Signals

These two “build” alternative recommendations were influenced by input received from GRIC Departments and
Community members (at district meetings), including:

Strong support for grade separation — to reduce crashes and congestion
Strong support for simple and familiar design

Roundabouts not preferred

Minimize acquisition of new R/W

Minimize impacts to allotted parcels

Limit impacts to utilities and service interruptions

Avoid GRICUA substation relocation

Accommodate future development

ADOT further refined the design of these two alternatives by shifting Riggs Road to the south at and near the
intersection to avoid acquisition of allotted lands. Roll plots for these alternatives are included in Appendix C.

The following is a summary of key features of these two refined alternatives:

Refined Alternative A2 — Spread Diamond TI

A new grade-separated Tl with Riggs Road elevated over SR 347 on a new bridge

Four new exit and entrance ramps will be constructed, one in each quadrant of the intersection

SR 347 roadway will remain in the current alignment

SB ramps will spread out farther west to avoid impacts to the GRICUA

electrical substation

e An equipment underpass structure will be required under the SB Riggs Road
off-ramp to provide access to the substation

¢ Riggs Road will be elevated over SR 347 and widened to provide two through lanes and turn lanes
in each direction within the Tl limits

¢ Riggs Road will be shifted south to avoid impacts to allottee lands in the northeast quadrant of the
intersection

o New traffic signals will be installed at the intersections of Riggs Road and the new

Tl ramps

Refined Alternative B1 — Shifted Tight Diamond TI with Signals

A new grade-separated Tl with the SR 347 roadway elevated over Riggs Road on a
new bridge

Four new exit and entrance ramps will be constructed, one in each quadrant of the intersection

SR 347 roadway will be shifted east at and near the intersection to avoid impacts to the existing
GRICUA electrical substation

Riggs Road will be shifted south at and near the intersection to avoid impacts to allottee lands in the
northeast quadrant of the intersection

Riggs Road will remain at-grade and widened to provide two through lanes and turn lanes in each
direction within the TI limits

New traffic signals will be installed at the intersections of Riggs Road and the new Tl ramps

Alternatives Evaluation

Each of these two Recommended Build Alternatives, along with the No-Build alternative, were evaluated
using the six screening criteria discussed above. A detailed alternatives evaluation matrix is included in Table
3.2 on the following two pages.
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Table 3.2 — Refined Alternatives Evaluation Matrix

Evaluation Criteria No-Build Refined Alternative A2 Refined Alternative B1
Spread Diamond (SDI) Shifted Tight Diamond w/ Signals (STDI)
Traffic Operations (2050 @®* Does not meet capacity needs ® Meets capacity needs
AM/PM Level of Service) ®* LOS F/F © LOS B/B
Motorist Safety @ 32 conflict points, 16 crossing points @ 26 conflict points, 10 crossing points
@ History of frequent severe crashes
Access to Adjacent Parcels O No change to existing access conditions @ Access restrictions at substation and along Riggs | ® Riggs Road remains at-grade allowing right-in
Road due to elevated Riggs Road grade right-out access per the ADOT Roadway Design
Guidelines
Traffic Traffic Diversion O Flexible but capacity-constrained ® Increased capacity; through movement at ramps; signal control
Performance Accgmmodanor] :
Regional Oversize Vehicle @ Vertically oversized loads limited by existing traffic @ Vertically oversized loads limited by traffic ® No vertical limitations for oversized loads
Accommodation along SR 347 | ignals, may require traffic control through intersection | signals and bridge, which may require use of traveling along SR 347
another route
Construction Detours ® No detours or closures required @ Long-term shoo-fly detour along Riggs Road @ Short-term closures for tie-in along SR 347
and Closures and short-term along SR 347
Driver Familiarity ® Very common configuration ® Very common configuration
Pedestrian and Bicyclist ® 1 crossing required, signalized; no existing sidewalks | O Two crossings required, all signalized; sidewalks and crosswalks; high vehicle speeds at crossings
Accommodation and Safety or crosswalks; high vehicle speeds at crossing
Roadway Horizontal Geometry | © Tangent O Horizontal reverse curves for Riggs Road O Horizontal reverse curves for Riggs Road and SR
© Meets AASHTO design criteria, no design exceptions | © Meets AASHTO design criteria, no design 347
needed exceptions needed © Meets AASHTO design criteria, no design
exceptions needed
Engineering Er?c?%vl\l:gr;/:égcal Geometry .‘No vertical geometry requirements because no © Underpass (Riggs over SR 347) O Overpass (SR 347 over Riggs)
Requirements bridge © Meets AASHTO design criteria, no design © Meets AASHTO design criteria, no design
exceptions needed exceptions needed
Bridge Square Feet (SF) ® No bridge required O ~19,861 SF ® ~27,490 SF
Walls ® No walls required @ 22,462 SF © 9,070 SF
Drainage ® No additional drainage infrastructure is required O Drainage culverts and retention basins are required to retain and bypass drainage flows through the TI
Legend @ Strong Advantage © Advantage O Neutral O Disadvantage @ Strong Disadvantage  * Fatal Flaw

Note: When the differences between the alternatives are nominal or the value is the same for either alternative, the table is merged to identify similar characteristics more easily and those that are different
between the two Build Alternatives.

ADOT
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Table 3.2 — Refined Alternatives Evaluation Matrix (Continued)

Evaluation Criteria

No-Build

Refined Alternative A2
Spread Diamond (SDI)

Refined Alternative B1
Shifted Tight Diamond w/ Signals (STDI)

Engineering
Requirements
(continued)

Earthwork

® No earthwork required

® 407,924 cubic yards (CY)

@ 301,276 CY

Constructability

® No construction required

@ Bridge installation requires construction and
removal of Riggs Road detour roadway

© Phased offline, minimal temporary pavement and
grading

R/W
Requirements
and Utility
Impacts

Right-of Way

® No new right-of-way required

® ~44 acres

o ~33 acres

New Allottee Parcel Impacts

® No impacts to existing allottee parcels

® No impacts

GRICUA Power Utility Impacts

® No impacts

® $1.5M pole relocations
@ Relocation requires 2 years to complete

O $1.2M powerline relocations
O Relocation requires 1-2 years to complete

Substation Access

© Existing driveway

® Equipment crossing structure required and
driveway relocated

© Driveway maintained

GRTI Fiber Optic Relocations | @ No impacts © Some impacts are anticipated
Section 404/401 and Clean ® No impacts ® No impacts to Waters of the U.S. as Waters are not present. Confirmed by Corps of Engineers on
Water Act (Waters of the U.S.) 09/01/2023.
Biological Resources ® No impacts O The study area consists of poor to marginal habitat for all species; therefore, impacts would be low as
Environmental only low-quality habitat will be removed.
Considerations | Hazardous Materials ® No impacts ® No specific sites of concern based on the PISA approved on 04/10/2023. No documented asbestos/lead
(report approved 05/23/2023).
Cultural Resources ® No impacts @ Impact to one site (GR-1768/AZ U:13:31 [ASU]). Also, will impact at least six roadside memorials per
Cultural Resource Management Program (CRMP).
Legend ® Strong Advantage O Advantage O Neutral @ Disadvantage @ Strong Disadvantage  * Fatal Flaw

Note: When the differences between the alternatives are nominal or the value is the same for either alternative, the table is merged to identify similar characteristics more easily and those that are different
between the two Build Alternatives.

ADOT
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No-Build Alternative

The No-Build alternative is included for comparative purposes, but it has a fatal flaw in that it does not meet
the purpose and need of the project to provide adequate capacity and an acceptable LOS in the design year
2050. It is not a supported option by the Community, ADOT, MCDOT and other agencies, as it is not grade-
separated to provide free-flow movement of SR 347 traffic to address the existing and future traffic issues
related to operations and safety. The No-Build alternative is therefore not a viable option. Evaluation between
the remaining two Build alternatives, Refined Alternative A2 and Refined Alternative B1, is discussed further
below.

Recommended Build Alternative (RBA)

Considering the Community’s input provided in the comments received dated November 21, 2023,
subsequent discussions through March 2024, and ADOT’s technical findings from the alternatives analysis,
it appears both the Community and ADOT overall prefer the Refined Alternative B1 — Shifted Tight
Diamond Tl with Signals as the RBA.

The following factors influenced the selection of the Refined Alternative B1 — Shifted Tight Diamond TI with
Signals as the preliminary RBA:

o Meets the project purpose and need by satisfying future operational, capacity, and safety
requirements and is supported by the Community, ADOT, and MCDOT

¢ Riggs Road remains at-grade, enabling adjacent parcels access, thereby increasing development
opportunity

¢ Avoids significant impacts to GRICUA substation, avoids locating the substation within the ramp infill
area, maintains simple access to GRICUA facilities for utility maintenance service, and doesn’t
require a maintenance underpass structure as would be required for Refined Alternative A2.
GRICUA prefers B1 alternative over A2.

¢ Requires approximately seven fewer acres of R/W than the Refined Alternative A2, therefore
reducing impact to GRIC lands.

e Does not limit vertical height of over-sized loads along SR 347
Construction phasing for Alternative B1 is much simpler than the Alternative A2 as Riggs Road and
all four ramps remain at grade. New NB on-ramp and off-ramp and the bridge over Riggs Road can
be constructed offline during the first phase allowing maintenance of traffic on both Riggs Road and
SR 347.

3.7.Conclusion Summary

As this alternatives analysis was performed to determine the single RBA, the design team will evaluate and
compare the No-Build alternative with the RBA for further environmental and design studies and incorporate
them into the environmental documents.

3.8.0ther Design Concept Alternatives

Tl Bridge Alternatives

The grade separation of SR 347 and Riggs Road will require construction of a new bridge structure. An Initial
Bridge Selection Report (IBSR) will be prepared for the preferred Tl alternative.

Recommendations

The recommended structure type for each Tl alternative is a two-span bridge layout with a precast,
prestressed Bulb-Tee girder superstructure. The bridges will either be supported on stub abutments bearing
on drilled shafts or on pier style abutments and columns in front of Mechanically Stabilized Earth (MSE)
retaining walls and a center pier cap on round columns bearing on drilled shafts. The bridge alternatives for
the recommended TI alternative will be developed further in the IBSR. The bridge barriers, columns, and
wingwalls will be designed to accommodate aesthetic features as necessary. Bridge aesthetics will be
determined during final design.

Retaining Walls

CIP or MSE retaining walls are needed on the Spread Diamond TI Alternative (A2) and the Spread Diverging
Diamond TI Alternative (D2) at the bridge and the ramps in order to tighten the space between SR 347 and
the ramps on the east side to avoid impacts to R/W and Allottee Lands. They are also needed on the west
side of SR-347 to accommodate the drainage channel and avoid conflicts with the substation in the northwest
corner of the TI. The retaining walls will wrap around the bridge behind the abutments allowing for pier style
abutments on columns. This will shorten the bridge spans to allow shorter girders and reduce the height of
fill and retaining walls needed at the bridge. MSE walls are assumed in all estimates as they allow for shorter
bridge spans and they are typically more economical for this height of walls at the bridges.

The other Tl alternatives can use slopes at the bridge and do not need retaining walls.

Alternatives B1 and B2 can utilize small retaining walls next to the northbound on ramp between the ramp
and SR 347 to tighten the ramp geometry and reduce the impacts to the Allottee Lands. These minor
retaining walls are assumed to be standard ADOT cast-in-place concrete retaining walls.

Access Control Alternatives

Access control should be provided along crossroads at the Tl per the ADOT RDG Section 506 for safe and
efficient operations of all traffic (Appendix G). Per RDG, full access control shall extend along the crossroad
a minimum of 660 feet beyond the end of exit ramp radius returns and an additional 660 feet for RIRO access
when the crossroad has two lanes or less per direction. From entrance ramps, full access control shall extend
along the crossroad a minimum of 330 feet beyond the radius return. Between 330 feet and 1,320 feet from
the entrance ramp returns, access along the crossroad shall be limited to RIRO only.

Riggs Road, east and west of SR 347 is undeveloped except for one parcel along Riggs Road on the north
side of the road about 1,000 feet west of the intersection. This is an industrial site for manufacturing and
shipping products, Revolution Industrial. GRIC has been approached with initial plans to add a fueling station
in the area; thus future development is being initiated and more will likely follow. Business access driveways
exist within the RDG-required access control limits. It would be difficult and not cost-effective to close and/or
relocate these business accesses. Currently, streets and driveways along Riggs Road (Revolution Industrial
and GRICUA Power Substation) have full access; these will be reduced to RIRO only access by constructing
a raised median island.

All the alternatives have similar access control requirements for neighboring land ownership.

Recommendation

Consider relocation of the access to the GRICUA substation and provide RIRO access at the eastern
driveway into the Revolution Industrial and full access at the access furthest to the west.
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4. Major Design Features (Recommended Alternative)

4.1.Introduction

This chapter describes major design features of the recommended alternative, which includes mainline,

ramps, bridges, increased traffic capacity, and offsite drainage conveyance.

4.2.Design Controls

SR 347 is classified as a Rural Principal Arterial and Riggs Road is classified as a Rural Major Collector. A
summary of the design controls for the SR 347 mainline is provided in Table 4.1. A summary of the design
controls for the Tl ramps is provided in Table 4.2. A summary of the design controls for Riggs Road is

provided in Table 4.3.

Table 4.1 — Design Controls for SR 347 Mainline

Description of Criteria Values for Design

Design Year 2050
Design Speed 70 mph
Superelevation Match existing (0.10 ft/ft maximum)
Cross Slope 2.0%
Lane Width 12 ft.
Shoulder Width:

Median 10 ft.

Outside 10 ft.
Maximum Horizontal Curvature 2 degrees, 18 minutes
Maximum Gradient 3%
Slope Standards:

Median 6:1

Outside Std. C-02.10
Minimum Vertical Clearance 16.5 1t

ADOT

epagodreewaydtnterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

Table 4.2 — Design Controls for SR 347/ Riggs Road Traffic Interchange Ramps

Design Year 2050
Design Speed:

Nose of gore (exit ramps) 65 mph

Nose of gore (entrance ramps) 60 mph

Ramp Body 50 mph
Superelevation 0.10 ft/ft maximum
Cross Slope 2.0%
Lane Width 12 ft.

Maximum Horizontal Curvature:

Nose of gore (exit ramps)

2 degrees, 30 minutes

Nose of gore (entrance ramps)

3 degrees, 0 minutes

Ramp Body 4 degrees, 30 minutes
Maximum Gradient +4%, -5%
Slope Standards:

Inside Varies, 3:1 maximum

Outside Std. C-02.10

Table 4.3 — Design Controls for Riggs Road

Design Year 2050
Cross Section MCDOT Rural Minor Arterial
Design Speed 65 mph
Superelevation 0.10 ft/ft maximum
Cross Slope 2.0%
Lane Width 12 ft

Maximum Horizontal Curvature

2 degrees, 30 minutes

Maximum Gradient

3%

Minimum Gradient 0%
Taper Rate 65:1
Slope Standards 4:1 Max
Minimum Vertical Clearance 16.5 ft.

November 2024 | 40




102

4.3.Horizontal and Vertical Alignment

Rapagodrreewaydtnterstate 10):State Route 85 To Verrado Way Add General Purpose Lanes

Roll plots are provided in Appendix D & E for the recommended alternative for the construction of a Tl at
Riggs Road. The roll plots include the horizontal and vertical geometry for the proposed Riggs Road. Riggs
Road will be shifted to the south utilizing large-radii reverse curves. The profile for Riggs Road will be fully
reconstructed and will generally be raised to accommodate a normal cross slope of 2% and ensure clearance
over the required storm drain infrastructure.

The Riggs Road Tl ramps will generally be constructed in a tight diamond configuration. The ramps will be
profiled to tie into the newly constructed and wider Riggs Road. The profiles of the proposed ramps will tie
into the back of gore.

NB and SB SR 347 will be realigned utilizing large-radii reverse curves yet still parallel offset to one another.
The realignment allows for the SB ramps to be constructed on the existing SB lanes, thus avoiding impact
to the substation on the Northwest corner of the intersection. The profile of SR 347 will be raised at Riggs
Road to accommodate the structural section of the new bridge and maintain a minimum of 16’-6” of vertical
clearance over Riggs Road. Inside widening will be provided along NB and SB SR 347 to accommodate the
future widening of the corridor to three lanes in each direction.

4.4.Access Control

Access control already exists along SR 347 and will be maintained in accordance with ADOT and FHWA
Access Control Policy requirements.

No access control currently exists along Riggs Road. New access control will be obtained along Riggs Road
as shown in the exhibit in Appendix | in accordance with ADOT and FHWA Access Control Policy
reguirements.

4.5.Right-of-Way

New R/W will be required along SR 347 and Riggs Road to accommodate the new Tl and arterial
improvements. All property adjacent to the project is owned by GRIC. The R/W will need be acquired as an
easement on GRIC land. There are no new TCEs nor Drainage Easements (DE). The locations and areas
of anticipated R/W, DE, and TCE acquisition are shown in Table 4.4. Refer to the roll plots in Appendix E for
additional dimensions and details for the anticipated R/W and easement acquisitions.

All R/W acquisitions are anticipated to be partial acquisitions to accommodate new roadway features such
as sidewalks, pavement, driveways, etc.

Table 4.4 — Anticipated R/W

Total Area | Acquisition | TCE Area

Location Ownership (Ac) Area (Ac) (Ac)
NE Corner Gila River Indian Community 8.23 8.23 0.00 0.00
SE Corner Gila River Indian Community 18.71 18.71 0.00 0.00
NW Corner Gila River Indian Community 3.81 1.85 1.96 0.00
SW Corner Gila River Indian Community 4.38 4.38 0.00 0.00

ADOT

4.6.Drainage

Offsite Drainage

The drainage design requirement for the Tl improvements is to maintain capacity through the Tl and not
negatively impact the downstream patterns in the post-project conditions. The existing culvert crossing under
SR 347, north of Riggs Road, will be removed with the improvements. The results of the offsite hydrologic
modeling were used to size a hew culvert across SR 347. The new culvert is a 3-36-inch pipe culvert. A new
channel will be constructed at the northwest corner to connect to the existing channel. The other culverts
within the project are being extended for the Tl improvements.

A large shallow basin on the southeast corner of Riggs and SR 347 is proposed to attenuate flow
downstream. In existing conditions, ponding occurs on the east side of SR 347. With this proposed project,
fill will be placed in this ponded area. The displaced volume caused by this fill will then be excavated out
farther to the east to match the existing stormwater volume.

Onsite Drainage

The TI alternative will require onsite drainage improvements to drain the new infield areas. Area drains with
small storm drains at low points in the infield areas will connect to the culverts. The inlets in the infield areas
shall be raised 1 foot above the proposed ground to allow for first flush treatment of the roadway runoff. The
stormwater impounded below the inlet will infiltrate into the round. In large enough storms, these shallow
basins will then overtop into the grated catch basins and discharge to the adjacent culvert. The roadway
runoff will flow into these basins from off the edge of pavement or by way of catch basins and storm drains.
These basins will meet the pre- versus post-project conditions as well as providing stormwater treatment
component as requested by GRIC Flood Control.

4.7.Section 401 and 404 of Clean Water Act

Refer to Section 7, Environmental Overview, for additional information on Section 401 and 404 of the Clean
Water Act.

4.8.NPDES Permit

Since the project will disturb one or more acres of land area, a National Pollutant Discharge Elimination
Systems (NPDES) general permit will be required from the U.S. Environmental Protection Agency (EPA)
as directed by Section 402(p) of the Clean Water Act.

4.9.Earthwork

The required earthwork for the recommended alternative is shown in Table 4.5. The project is anticipated to
be a waste project.

Table 4.5 — Earthwork for the Recommended Alternative

 Location Excavation (CY)
Roadway Excavation 53,553
Structural Excavation 170
Pipe Excavation 2,070
Drainage Basin Excavation 7,726
Shrink 6,266
Embankment 358,529
Borrow 301,276
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4.10. Construction Phasing and Traffic Control

SR 347

Two lanes of traffic will be maintained in both directions on SR 347 for the majority of the project. Short-
duration lane closures on SR 347 will be needed to tie existing SR 347 into the new alignment. Temporary
pavement will be needed to maintain intersection traffic while the SR 347 ramps are tied into the new Riggs
Road alignment.

Riggs Road

One lane of traffic will be maintained in both directions on Riggs Road for the duration of the project. Short-
duration lane closures will be needed to tie existing Riggs Road into the new alignment, and traffic will be
maintained with flagging and pilot car operations during these closures. Temporary pavement will be needed
to maintain intersection traffic while the SR 347 ramps are tied into the new alignment.

Construction Phasing Concept

The construction phasing of the Tl is greatly simplified by shifting the alignment of SR 347 to the east,
allowing for construction of the TI in three primary phases. Phase one will construct the NB SR 347
alignment, Ramp A, Ramp C, and the EB Riggs Road pavement while traffic is maintained in existing lanes.
Phase two will shift NB SR 347 onto the new NB alignment and shift Riggs Road traffic onto the new EB
Riggs Road pavement. Ramps A and C will be open in this phase, and temporary pavement will be needed
to allow Riggs Road traffic to use these ramps. Phase two will construct the SB SR 347 alignment and the
WB Riggs Rd pavement. Phase three will shift SB SR 347 traffic onto the new SB SR 347 alignment and will
use the existing southbound SR 347 alignment as temporary SB on- and off-ramps to Riggs Road. Phase
three will construct the new Ramps B and D. Short-duration lane closures of both SR 347 and Riggs Road
are anticipated to make the final connections between the new ramps and the new Riggs Road pavement,
but detours are not anticipated. Temporary pavement will be needed to maintain two lanes of traffic on
SR 347 and maintain connections to Riggs Road while the new ramps are constructed. See Appendix H
for preliminary construction phasing concepts.

4.11. Traffic Design

ADOT

Traffic Signal Design

Traffic signal design will conform to the ADOT TGP and will be compliant with the Manual on Uniform Traffic
Control Devices (MUTCD), 2009 Edition as well as the Arizona Supplement to the 2009 MUTCD. Traffic
signal equipment will follow current ADOT standards.

The shifted diamond alternative can be designed as one signal system, operated under a single traffic signal
controller. The signal cabinet is designed to be equipped with a modem, ethernet switch, and antenna for
ADOT cellular connection.

Signing and Pavement Marking

The existing signs at the intersection will be removed and replaced to support the proposed roadway
improvements. The final sign locations will be determined during the development of the final design plans
and must consider the existing and new locations of utilities, structures, drainage features, and other
appurtenances. Per discussion with ADOT, new guide signing along SR 347 will be installed in the ultimate
configuration accounting for the future widening of SR 347 to three lanes in each direction. Guide signs will
be placed on overhead cantilever structures and retroreflective Type XlI sheeting will be utilized on all
permanent signs.

Pavement marking of the entrance and exit ramps for Riggs Road will conform to ADOT Standard Drawings
M-15 and M-16 for parallel exit and entrance ramps. Pavement marking on Riggs Road within the limits of
the TI will conform to ADOT standards.

All existing signs, posts, delineators, and foundations impacted by the project within the limits will be
removed. All signing and pavement markings for this project will be designed in accordance with the current
ADOT Signing and Marking Standard Drawings, Manual of Approved Signs, 2009 MUTCD, and the Arizona
Supplement to the MUTCD. In addition, current ADOT SignCAD templates, if applicable, will be utilized to
format signs.

Roadway Lighting

Lighting within the project will adhere to ADOT’s standards including pole and fixture types. Luminaries will
utilize a light loss factor (LLF) of 0.8 per ADOT’s design guidelines and a correlated color temperature (CCT)
for the LEDs of 3000 Kelvin. Luminaires not on traffic signal poles will be powered from a standard ADOT
type IV load center which energizes using 480 volts, single-phase power, and is controlled by an on-cabinet
photocontrol unit.

Freeway Management System

This project will incorporate advanced traffic management technology that will eventually be incorporated
into ADOT’s FMS. Proposed improvements will include closed-circuit television (CCTV) cameras located at
each ramp terminal in the NB and SB directions of SR 347. These cameras will provide full 100% coverage
to monitor traffic operations within the interchange and along Riggs Road. The proposed CCTV cameras will
be connected to each other using fiber optic infrastructure, and a cellular modem at one CCTV location will
be used to provide communications with the ADOT Traffic Operations Center (TOC). The fiber connection
between the CCTV cameras will be either extend underneath the SR 347 mainline or extend across the
bridge over SR 347 depending on the final configuration of the interchange. A No. 9 pull box will be placed
at the base of each CCTV location and will serve as the ultimate connection point when the FMS fiber
backbone is eventually extended to the interchange.

412. Utilities and Railroad

The proposed construction activity in the median including subgrade preparation, earth moving and
respective heavy equipment, and drilling may necessitate relocation of certain underground utilities prior to
construction. There are several utilities that cross underneath or over SR 347 and Riggs Road and may
require relocation and/or adjustment prior to construction. These utility companies will be contacted during
the design phase to assess the need for relocation.

Using the utility as-built plans for reference, it is anticipated that the following utilities will require relocation
and/or adjustment prior to construction:

e GRICUA

o 69KV overhead power lines along SR 347, crossing Riggs Road west leg and across SR 347
south of the intersection.

o 12kV overhead powerlines across the west leg of Riggs Road.
e GRTI

o Underground fiber and cable.
e GRICPW
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o 16" waterline at the west side of SR 347 to the intersection and to the west on the north side of
Riggs Road. This will have to be relocated outside the new project R/W as it is in the existing
condition. Coordination of the location and easement will be necessary during final design.

e ADOT

o Box culverts are required to be relocated or extended.
o Cattleguards that allow drainage to runoff will be removed and reconstructed.
o Signal poles and electrical removed and reconstructed at the new intersections at the TI.

Utility potholing will be required during final design to accurately locate the existing underground utilities
anticipated to be impacted within the project limits. During final design, each utility company will receive the
design plans for review and develop plans for any relocations and/or adjustments necessary.

There is no railroad involvement within a half mile of the project limits. There are no irrigation districts and/or
facilities within the project limits.

4.13. Geotechnical Recommendations for Structures and Pavement Design

ADOT

Roadway

The site soils are generally considered to be well suited for use as pavement subgrade. In accordance with
the City standards for a major arterial, subgrade preparation should consist of scarification of 12 inches,
moisture conditioning to within 2% of the optimum maoisture content, and compaction to a minimum of 95%
of the maximum American Society for Testing and Materials (ASTM) D698 Standard Proctor density. It
appears likely that any on-site soils can be re-used as embankment fill. These assumptions should be verified
during final design.

From a preliminary standpoint, embankment fill slopes should be made no steeper than 3.0H:1V.

New Bridge Structure Foundations

Based on data observed from nearby bridges, it appears that foundations for new bridges could be supported
by either spread-type foundations at moderate bearing resistance pressures or upon drilled shafts.

Recommended Pavement Structural Sections

From a preliminary basis, it is typically recommended that relatively short sections of reconstructed pavement
match that of the adjacent pavement which will remain. However, the existing pavement sections shown in
Table 1.4 are not considered to be acceptable for future traffic volumes. Thus, preliminary pavement
sections are estimated based on future volumes. Table 4.6 provides the recommended pavement structural
sections.

Additionally, preliminary earthwork factors in the area, based on our site visit and review of available boring
logs, is on the order of 10% shrink. Ground compaction factors, based on the existing vegetation and
anticipated fill heights based on guidance in the ADOT Geotechnical Project Development Manual, is 0.25
foot.

Table 4.6 — Preliminary Recommended Pavement Structural Sections by Location

AR- .
. AC Plain AB
Location AEIZrIIZ)C (in) PCCP (in) (in) Total
SR 347 Mainline 0.5 10 16 26.5
Riggs Road 6 10 16
SR 347 and Riggs Road TI Ramps and 10 4 14
Crossroads
4.14. Structures

The new Tl improvements at Riggs Road will consist of constructing a new bridge to grade separate SR 347
over Riggs Road and eliminate the stop-controlled intersection. The bridge will be a new two-span precast,
prestressed concrete girder bridge with abutments and piers supported on drilled shafts. A bridge selection
report will be developed for the recommended TI alternative only to investigate different bridge alternatives
for the recommended TI alternative.

The new bridge for the recommended alternative will be shifted off the current SR 347 alignment. This will
allow the bridge to be constructed in a single phase to save construction time and money, as well as allow
the SB off ramp to be constructed without impacting the electrical substation.

However, the bridge will be close enough to the existing SR 347 alignment that the fill slopes will impact the
existing NB travel lanes. Project phasing will be developed to keep the NB lanes open during construction
by either constructing the NB ramps first to detour traffic onto the ramps or utilize shoring at the bridge and
phase the fill and roadway pavement construction to shift the traffic at appropriate times. SR 347 must remain
open at all times during construction.

Riggs Road will be maintained during construction by shifting lanes around as needed to avoid construction
activities. Riggs Road will remain open at the bridge construction except for short-term night and weekend
closures for activities such as setting bridge girders and pouring the concrete deck.

The new bridge will accommodate the ultimate SR 347 build-out while protecting the electrical substation
and keeping traffic open during construction. The new bridge will provide at least a 75-year service life.

4.15. Erosion Control

All disturbed soils during construction shall receive temporary erosion control in accordance with the NPDES
construction general permit and the ADOT Erosion and Pollution Control Manual for Highway Design and
Construction as well as the Stormwater Monitoring Guidance Manual for Construction Activities. The
contractor will utilize the proper best management practices (BMPs) and maintain a SWPPP for the project.
All disturbed soils that will not be landscaped or otherwise permanently stabilized by construction will be
seeded using species native to the project vicinity.

4.16. Landscape and Aesthetics

The median treatment along Riggs Road will be treated with concrete median pavers. The Tl will be treated
with native hydroseeding. Additional landscape, irrigation, and aesthetics beyond ADOT standards shall be
coordinated with GRIC through the IGA.
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4.17. Multimodal Considerations

Riggs Road will be designed to accommodate both pedestrians and bicycles through the interchange.
Improvements will include signalized pedestrian crossings of on- and off-ramps, and sidewalks that facilitate
pedestrian and bicycle movements through the interchange. Bicycle lanes will be provided along Riggs Road
through the TI limits between the ramps. Pedestrian and bicycle accommodation through the Tl alternatives
is illustrated in Appendix E.

4.18. Americans with Disabilities Act (ADA) Features Inventory

An ADA Compliance and Feasibility Report has been completed and is included in Appendix K. Existing
pedestrian features located within the project limits were evaluated for compliance with the 2010 ADA
Standards for Accessible Design (2010 Standards). Existing features within the project limits that were found
to be non-compliant will be addressed during the final design and construction of the project. Reconstructed
and new pedestrian facilities within the project limits will be designed in accordance with the 2010 Standards
and Proposed Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way dated July 26,
2011.

ADA/Public Right-of-Way Accessibility Guidelines (PROWAG)-compliant pedestrian access shall be
maintained on at least one side of Riggs Road at all times during construction.

4.19. Design Exceptions

ADOT

There are no design exceptions being requested within the project limits.
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- - ITEM NO ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT
5. ltemized Cost Estimate S o P IFO TIE2Y/3 S EACH 6 $ 1700000 $  102,000.00
STRUCTURE (SD9.10, TYPE 2C) R e
5.1.Cost Estimate of Recommended Alternative 6070002 BREAKAWAY SIGN POST S4X7.7 L.FT. 426 $ 4500 $ 19,170.00
FOUNDATION FOR BREAKAWAY SIGN
. _ 6070022 EACH 32 $ 900.00 $ 28,800.00
Total Estimated Construction Cost POST s4X7.7
_ _ _ _ _ _ _ 6070057 SIGN POST (PERFORATED) (2 1/2 T) L.FT. 266 $ 4200 $ 11,172.00
The estimated construction cost of the Recommended Build Alternative, Alternative B1 — Shifted Tight 6070060 FOUNDATION FOR SIGN POST c - 425,00 6.500.00
Diamond TI with Signals is $75M and detailed in Table 5.1. 4 (CONCRETE) S $ 5 $ ,500.
6080005 siﬁz'égggp FYXA,\,FE\EING’ O/ SQ.FT. 425 $ 4000 $  17,000.00
Table 5.1 — Recommended Alternative B1 Order of Magnitude Construction Cost Estimate
9 6080018 EXTRUDED ALUMINUM SIGN PANEL SQ.FT. 450 $ 50.00 $ 22,500.00
ITEM NO ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT 6080025 FLAT SHEET ALUMINUM SIGN PANEL SQ.FT. 198 $ 30.00 $ 5,940.00

2010011 CLEARING AND GRUBBING ACRE 38 $ 2,500.00 $ 95,000.00 T IMPACT ATTENUATION DEVICE SN : $ 2500000 $ 50.000.00
REMOVAL OF ASPHALTIC CONCRETE (ENERGY ABSORBING TERMINAL)

2020029 SQ.YD. 83186 $ 200 $  166,372.00 PAVEMENT MARKING (WHITE
PAVEMENT 7040005 . L.FT. 62984 $ 062 $ 39,050.08

EXTRUDED THERMOPLASTIC) (0.090")
2020041 REMOVAL OF PIPE L.FT. 320 $ 3000 $ 9,600.00
T e SR KIS 2o LET 34380  $ 062 $  21,315.60

2020042 REMOVAL OF PIPE (BOX CULVERT) L.FT. 262 $ 4000 $ 10,480.00 EXTRUDED THERMOPLASTIC) (0.090") o : o

2020050  REMOVE (TRAFFIC SIGNAL SYSTEM) L.SUM 1 $ 4000000 $  40,000.00 7040072 FTAHVEERMME(')\'JLXQTRI'S)N&I_(xg;\'é\g%%%'z) LET. 4080  $ 090 $ 3,672.00

2020101 REMOVE FENCE L.FT. 11750 $ 1500 $  176,250.00 PAVEMENT LEGEND (EXTRUDED

7040073 THERMOPLASTIC) (ALKYD) (0.090") EACH 8 $ 180.00 $ 1,440.00

2020115 REMOVE (CATTLE GUARD) EACH 2 $ 1,000.00 $ 2,000.00 PAVEMENT SYMBOL (EXTRUDED

7040074 . EACH 16 160.00 2,560.00
2030301 ROADWAY EXCAVATION CU.YD. 53553 $ 1500 $ 803,295.00 THERMOPLASTIC) (ALKYD) (0.090") $ $
PAVEMENT MARKING, PREFORMED,

2030401  DRAINAGE EXCAVATION CU.YD. 7726 $ 15.00 $  115,890.00 7050022 \\\yTE STRIPE, TYPE | L.FT. 20280 3 340 3 68,952.00

2030904 BORROW (IN PLACE) CU.YD. 301276 $ 2000 $ 6,025520.00 7060013 PAVEMENT MARKER, RAISED, TYPE C EACH 1060 $ 350 $ 3,710.00

3030022 AGGREGATE BASE, CLASS 2 CU.YD. 50658 $ 90.00 $ 4,559,220.00 7060018 PAVEMENT MARKER, RAISED, TYPE G EACH 530 $ 350 $ 1,855.00

3030026 AGGREGATE SUBBASE, CLASS 6 CU.YD. 1025 $ 4500 $ 46,125.00 7080201 WATERBORNE-TYPE | PAVEMENT LET 79444 $ 025 $ 19.861.00
PORTLAND CEMENT CONCRETE s RNEH (I NIE0) (L) o ' T

4010010 P e e SQ.YD. 34615 $ 85.00 $ 2,942,275.00 WATERBORNE-TYPE | PAVEMENT

(10" 7080202 MARKING (PAINTED) (YELLOW) L.FT. 34380 $ 018 % 6,188.40

4040111 BITUMINOUS TACK COAT TON 57 $ 550.00 $ 31,350.00 WATERBORNE-TYPE | PAVEMENT

4040116  APPLY BITUMINOUS TACK COAT HOUR 189 $ 275.00 $ 51,975.00 7080206 ('\Q\';';*gvv? (PAINTED SYMBOL) EACH 16 $ 7500 $ 1,200.00

4040282 ASPHALT BINDER (PG 76-16) TON 2357 $ 900.00 $ 2,121,300.00 WATERBORNE-TYPE | PAVEMENT

160004  ASPHALTIC CONCRETE (3/4" MIX) TON PN 500 $ 354165000 7080208 ) ARKING (PAINTED LEGEND) (ONLY) St B $ 7000 $ 560.00
(END PRODUCT) (SPECIAL MIX) ' R 7310011 POLE (TYPE A) (8) EACH 4 $ 2,000.00 $ 8,000.00

4160031 MINERAL ADMIXTURE TON 444 $ 90.00 $ 39,960.00 2310012 POLE (TYPE A) (10) EACH 2 $ 220000 % 4.400.00

5010011 PIPE, CORRUGATED METAL, 24 L.FT. 76 $ 20000 $  15,200.00 7310070  POLE (TYPE G) (STANDARD BASE) EACH 2 $ 3,500.00 $ 7,000.00

5012524 STORM DRAIN PIPE, 24" LFT. 595 $ 25000 $  148,750.00 7310090 POLE (TYPE H) (STANDARD BASE) EACH 32 $ 1,200.00 $ 38,400.00

5012924 PIPE CULVERT, 24" L.FT. 40 $ 170.00 $ 6,800.00 7310130 POLE (TYPE Q) EACH 6 $ 1000000 $ 60.000.00

5012936 PIPE CULVERT, 36" L.FT. 636 $ 200.00 $  127,200.00

7310197 ggfé'g%’@éﬁﬁf'é&%ﬁgg”ﬂm EACH 32 $ 600.00 $  19,200.00

5014024 FLARED END SECTION, 24" (C-13.25) EACH 1 $ 1,500.00 $ 1,500.00

7310200 POLE FOUNDATION (TYPE A EACH 6 2,000.00 12,000.00

5014124 FLARED END SECTION (24") (C-13.20) EACH 2 $ 1,500.00 $ 3,000.00 POLE FOUNDATION ETYPE G)) $ $

5014136  FLARED END SECTION (36") (C-13.20) EACH 2 $ 2,00000 $ 4,000.00 7310260 STANDARD BASE) 3% 2 $ 3,000.00  $ 6,000.00
CONCRETE CATCH BASIN (MEDIAN) POLE FOUNDATION (TYPE H)

5030143 (C-15.80) EACH 5 $ 8,000.00 $ 40,000.00 7310276 (BREAKAWAY) EACH 32 $ 800.00 $ 25,600.00

6011150 SINGLE SLOPE BRIDGE CONCRETE LFT. 1867 $ 15000 $  280,050.00 7310310 POLE FOUNDATION (TYPE Q) EACH 6 $ 6,000.00 $ 36,000.00
BARRIER AND TRANSITION (38"

5060058 BRIDGE SIGN STRUCTURE (TAPERED EAcH , . VU 76.000.00 7310551 MAST ARM (20 FT.) (TAPERED) EACH 40 $ 2,500.00 $  100,000.00
TUBE, SINGLE BEAM, 70" 1" TO 85) . B 7310590 MAST ARM (40 FT.) (TAPERED) EACH 4 $ 10,000.00 $ 40,000.00
FOUNDATION FOR BRIDGE SIGN

6060074 STRUCTURE (TAPERED TUBE) EACH 2 $ 8,000.00 3 16,000.00 7320030 ELECTRICAL CONDUIT (1) (PVC) L.FT. 560 $ 1500 $ 8,400.00

6060132  CANTILEVER SIGN STRUCTURE EACH 6 $ 6400000 $  384.000.00 7320050 ELECTRICAL CONDUIT (2") (PVC) L.FT. 12802 $ 30.00 $  384,060.00

(SD9.10, TYPE 2C)

ADOT
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ITEM NO ITEM DESCRIPTION UNIT ___QUANTITY UNIT PRICE AMOUNT
7320060  ELECTRICAL CONDUIT (2 1/2") (PVC) LFT. 150 $ 35.00 $ 5,250.00
7320070  ELECTRICAL CONDUIT (3") (PVC) LFT. 200 $ 5000 $  10,000.00
7320073  ELECTRICAL CONDUIT (2 - 3') (PVC) LFT. 80 $ 80.00 $ 6,400.00
7320291  ELECTRICAL CONDUIT (4 - 3') (PVC) LFT. 1750 $ 80.00 $  140,000.00
7320420  PULL BOX (NO. 7) EACH 10 $ 1,20000 $  12,000.00
7320421 PULL BOX (NO. 7) (WITH EXTENSION) EACH 11 $ 1,80000 $  19,800.00
7320456  PULL BOX (4B) EACH 40 $ 1,00000 $  40,000.00
7320460  PULL BOX (6B) EACH 1 $ 1,500.00 $ 1,500.00
7320500  CONDUCTOR (NO. 12) LFT. 6080  $ 100 $ 6,080.00
7320520  CONDUCTOR (NO. 8) LFT. 51200  $ 120 $  61,440.00
7320585 fSNDUCTOR (INSULATED BOND) (NO. LFT. 3040  $ 100 $ 3,040.00
7320595 g)ONDUCTOR (USSP Ol TR () oF LFT. 12800  $ 120 $  15,360.00
7320651  CONDUCTORS (SR347 & RIGGS RD) L.SUM 1 $ 5000000 $  50,000.00
7330060  TRAFFIC SIGNAL FACE (TYPE F) EACH 1 $ 1,20000 $ 1,200.00
7330070  TRAFFIC SIGNAL FACE (TYPE G) EACH 20 $ 1,80000 $  36,000.00
7330210 (T,\;{AAE/FF"%\I\?I'D?NAL FACS((E3 U SIUGE)) EACH 4 $ 1,20000 $ 4,800.00
7330220  PEDESTRIAN PUSH BUTTON EACH 12 $ 70000 $ 8,400.00
7330310 XZ@EES&'?F\?A‘E’\’:SUNT'NG EACH 12 $ 30000 $ 3,600.00
7330330 EQEEEL?('%'\‘\?;E'\’I'\%UNT'NG EACH 18 $ 1,10000 $  19,800.00
7330340 XZ@EESL%'?P\%E'\Q/?UNT'NG EACH 6 $ 1,10000 $ 6,600.00
7340050  CONTROL CABINET (TYPE V) EACH 12 $ 5000000 $  600,000.00
7340105  CONTROL CABINET FOUNDATION EACH 1 $ 2,00000 $ 2,000.00
7340120  METER PEDESTAL CABINET EACH 1 $ 500000 $ 5,000.00
7340252  CONTROLLER (COBALT) EACH 1 $ 750000  $ 7,500.00
7340306  METER PEDESTAL FOUNDATION EACH 1 $ 2,00000 $ 2,000.00
7350210 gfﬁ&iﬂgﬁg&“@gﬁgﬁ'\é&? EACH 1 $ 90,0000 $  90,000.00
7360111 kﬂ%'\m%"?EY(:;E?E)S'OR'ZONTAL EACH 33 $ 1,30000 $  42,900.00
7360113  LUMINAIRE (LED) (UNDERDECK 15L) EACH 4 $ 1,20000 $ 4,800.00
7360160  POWER SUPPLY (BATTERY BACKUP) EACH $ 1200000 $  96,000.00
7360240  LOAD CENTER CABINET FOUNDATION EACH 1 $ 1,500.00 $ 1,500.00
7360241 ?ﬁ’éﬂ%%f% CABINET (TYPE IV) EACH 1 $  10,00000 $  10,000.00
MISCELLANEOUS ELECTRICAL
7370452  (RECORD DRAWINGS & DEVICE L.SUM 1 $ 8,00000 $ 8,000.00
NUMBER INSTALLATION)
7370705  CCTV FIELD EQUIPMENT EACH 1 $ 9,00000 $ 9,000.00
9030013  BARBED WIRE GAME FENCE LFT. 16566 S 800 $  132,528.00
9050003 ?MU&RH? RAIL, W-BEAM, SINGLE FACE LFT. 2163 $ 4500 $  97,335.00
9050025  GUARD RAIL TERMINAL (MASH) EACH 4 $ 1100000 $  44,000.00
9050036  GUARD RAIL, ANCHOR ASSEMBLY EACH 1 $ 450000 $ 4,500.00

ADOT

ITEM NO ITEM DESCRIPTION UNIT____QUANTITY UNIT PRICE AMOUNT

9050419 CBE‘ILEJAA‘,\F;)'D RAIL TRANSITION (THRIE EACH 5 $ 650000 $  32,500.00

9060081  CATTLE GUARD (8 UNIT) EACH 2 $ 6500000 $  130,000.00

9080001  CONCRETE CURB (C-05.10) (TYPE A) LFT. 4177 $ 2200 $  91,894.00
CONCRETE CURB AND GUTTER (C-

9080085 gy ) LFT. 2938 % 4000 $  117,520.00

9080201  CONCRETE SIDEWALK (C-05.20) SQ.FT. 7372 $ 800 $  58976.00

9080245  CONCRETE (9" PAD) SQ.YD. 150 $ 165.00 $  24,750.00

9080286 $$§§§)ETE SIDEWALK RAMP (C-05.30, EACH 14 $ 650000 $  91,000.00

9100008  CONCRETE BARRIER (C-10.50) LFT. 1073 $ 90.00 $  96,570.00
RETAINING WALL (REINFORCED

OLAOI78 SOl CRETE CANTL EVER) SQ.FT. 9070  $ 150.00 $ 1,360,500.00

9210011  MEDIAN PAVING SQ.YD. 1723 8 150.00 $  258,450.00
FORCE ACCOUNT WORK (ESTABLISH

9240015 COr CTRIGAL SERVICE) L.SUM 1 $ 2000000 $  20,000.00
MISCELLANEOUS WORK (LANDSCAPE

0240052 et e CONTROL) L.SUM 1 $  690,000.00 $  690,000.00

9240119 g\'(SSCT'E'K/';)ANEOUS LUOLS(@S SR S EACH 2 $ 800000 $  16,000.00
MISCELLANEOUS WORK (BATTERY

9240120 g DATION) EACH 1 $ 150000 $ 1,500.00

2030501A STRUCTURAL EXCAVATION CU.YD. 170 $ 100.00 $  17,000.00

2030506A  STRUCTURE BACKFILL CU.YD. 846 $ 20000 $  169,200.00

6010003A (SFT.CRL:J%T;)'SfL ORISR S CU.YD. 798 $ 120000 $  957,600.00

6010005A (SFT.CRECA‘T%%')“L CONERUSI(E AR CU.YD. 934 $ 1,800.00 $ 1,681,200.00
BRIDGE DECK TEXTURING (SAWED

60108354 GOt SQ.YD. 3310 $ 2500 $  82,750.00
SINGLE SLOPE BRIDGE CONCRETE

BOLLISOA o e D TRANSITION (38 LFT. 498 $ 150.00 $  74,700.00
SINGLE SLOPE BRIDGE CONCRETE

SOIITC RN R i LFT. 498 $ 25000 $  124,500.00
DECK JOINT ASSEMBLY (FLANGELESS

sor3a3a  QroB O LFT. 252 $ 600.00 $  151,200.00

6011371A  APPROACH SLAB (SD 2.01) SQ.FT. 3780 $ 60.00 $  226,800.00

6014974A EIRRESEAI%T’ SIS NG LFT. 3004  $ 650.00 $ 1,952,600.00
RESTRAINERS, VERTICAL

6015101A RS e (FIxED) EACH 12 $ 600.00 $ 7,200.00
RESTRAINERS, VERTICAL

60151024 £t EXPANSION) EACH 24 $ 800.00 $  19,200.00

6050002A  REINFORCING STEEL LB. 410740 $ 250 $ 1,026,850.00

60900488  DRILLED SHAFT FOUNDATION (48") LFT. 1500  $ 900.00 $ 1,350,000.00

60900728  DRILLED SHAFT FOUNDATION (72") LFT. 376 $ 1,300.00 $  488,800.00

92401928 '\P"R?,\'f'é')‘ANEOUS IR S(ETLO = SQ.YD. 2870 $ 20000 $  574,000.00
REMOVE (HEADWALLS, WING WALLS,

2020050C  pfD ApRON) L.SUM 1 $  10,00000 $  10,000.00

2030501C  STRUCTURAL EXCAVATION CU.YD. 231 $ 100.00 $  23,100.00

2030506C  STRUCTURE BACKFILL CU.YD. 279 $ 20000 $  55,800.00

G U SIS S S CO N SRS (S S CU.YD. 429 $ 900.00 $  386,100.00
(F'C = 3,000)

6050002C  REINFORCING STEEL LB. 60392 % 250 $  150,980.00
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ITEM NO ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT ITEM NO ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT
6050101C  PLACE DOWELS EACH 24 $ 50.00 $ 1,200.00 2020115 REMOVE (CATTLE GUARD) EACH 2 $ 1,00000 $  2,000.00
6110202C  METAL HANDRAIL (MAG DETAIL 145) L.FT. 38 $ 60.00 $ 2,280.00 2030301 ROADWAY EXCAVATION CU.YD. 8712 $ 15.00 $ 130,680.00

ITEM TOTAL $31,278.933 2030401  DRAINAGE EXCAVATION CU.YD. 7488 $ 15.00 $ 112,320.00

PROJECT WIDE 2030904 BORROW (IN PLACE) CU.YD. 407924 $ 20.00  $8,158,480.00

3030022 AGGREGATE BASE, CLASS 2 CU.YD. 24982 $ 90.00  $2,248,380.00

Mobilization COST 10% $3,719,632

Dust and Water Pallative COST 1% $371 963 3030026 AGGREGATE SUBBASE, CLASS 6 CU.YD. 1053 $ 4500 $  47,385.00

Quality Control _ COosT 2% $743,926 4010010 PORTLAND CEMENT CONCRETE PAVEMENT (10")  SQ.YD. 34897 $ 85.00  $2,966,245.00

Construction Surveying COST 1% $371,963

Maintenance and Protection of Traffic COST 10% $3,719,632 4040111  BITUMINOUS TACK COAT TON 25 $ 550.00 $ 13,750.00

4040116  APPLY BITUMINOUS TACK COAT HOUR 88 $ 27500 $  24,200.00
PROJECT WIDE SUBTOTAL $8,927,117
4040282  ASPHALT BINDER (PG 76-16) TON 1051 $ 900.00 $ 945,900.00
Unidentified Item Allowance COST 10% 4,612,344 g
° . 4160004 (AéSPPEF(':Al‘kI'I\CM(;(?NCRETE ELALDINEN ol S oy 21008 $ 7500  $1,575,600.00
OTHER COST PROJECT WIDE TOTAL  $13,539,461 4160031  MINERAL ADMIXTURE TON 198 $ 90.00 $ 17,820.00
5010011  PIPE, CORRUGATED METAL, 24" L.FT. 86 $ 200.00 $ 17,200.00

GRICUA Utility Relocations L.SUM 1 $1,200,000 "

T I e e — e 3341 4835250 5012524  STORM DRAIN PIPE, 24 L.FT. 148 $ 250.00 $ 37,000.00

Environmental - Cultural Data Recovery L.SUM 1 $270,000 5012936  PIPE CULVERT, 36" L.FT. 3183 $ 200.00 $ 636,600.00

Construction Engineering COST 9% $4,566,220 .

Construction Contingencies COST Eop $2.536 789 5014024  FLARED END SECTION, 24" (C-13.25) EACH 2 $ 1,500.00 $  3,000.00

Consultant Design Services COST 8% $4,058,863 5014136 FLARED END SECTION (36") (C-13.20) EACH 12 $ 200000 $ 24,000.00

Post Design Services COST 1% $507,358

PCCP Materials Quality Incentive SQ.YD 34,615 $69.230 5030143 CONCRETE CATCH BASIN (MEDIAN) (C-15.80) EACH 1 $ 800000 $  8,000.00

PCCP Smoothness Incentive LANE-MILE 4.9 $34,418 5030500  JUNCTION BOX EACH 1 $ 40,000.00 $  40,000.00

AC Quality Incentive TON 47,222 $141,666 7

Right-of-Way SQFT. 1,444,977 $4.373.080 6011143 5, ;TNngE F;(Bég\évéglggFéRéi';gEARNS'T'ON USRS = 45 $ 21000 $  9,450.00

TCE SQ.FT. 85,480 $128,220

6011151  SINGLE SLOPE BRIDGE CONCRETE BARRIERAND | 555 s 25000 § 138,750.00
OTHER COST TOTAL  $18,721,094 TRANSITION (427
210,722,092 REINFORCED CONCRETE BOX CULVERT (UTILITY
e 6018101 )\ CCESS TUNNEL) L.FT. 85 $ 600000 $ 510,000.00
ITEM TOTAL $37.196.321 6060046  BRIDGE SIGN STRUCTURE (SD9.20, TYPE 2F) EACH 2 $ 150,000.00 $ 300,000.00
PROJECT WIDE $13,539,461 BRIDGE SIGN STRUCTURE (TAPERED TUBE,
B 6060058 A , EACH 2 39,000.00 78,000.00
OTHER COST TOTAL $18,721,094 SINGLE BEAM, 70' 1" TO 85") $ $
SUBTOTAL PROJECT COST $69,456,876 6060076 FOUNDATION FOR BRIDGE SIGN STRUCTURE EACH 4 $  20.000.00 $  80,000.00
INDIRECT COST ALLOCATION PLAN (ICAP) (7.90%) $5,487,093 (SD9.20, TYPE 2F) ‘ '
TOTAL COST $74,943,969 6060132  CANTILEVER SIGN STRUCTURE (SD9.10, TYPE 2C) EACH 3 $ 6400000 $ 192,000.00
_ _ _ _ 6060134  CANTILEVER SIGN STRUCTURE (SD9.10, TYPE 4C) EACH 1 $ 8200000 $ 82,000.00
5.2.Detailed Cost Estimates of Alternatives Considered FOUNDATION FOR CANTILEVER SIGN
6060255 EACH 3 $ 26,00000 $ 78,000.00
. . . . . . . STRUCTURE (SD9.10, TYPE 2C)
Detailed, order of magnitude construction cost estimates of the following other alternative considered: FOUNDATION FOR CANTILEVER SIGN
6060257 STRUCTURE (SD9.10, TYPE 4C) EACH 1 $ 25000.00 $ 25,000.00
e Alternative A2 — Spread Diamond Tl, Table 5.2 6080018  EXTRUDED ALUMINUM SIGN PANEL SQ.FT. 677 $ 50.00 $ 33,850.00
_ _ _ _ IMPACT ATTENUATION DEVICE (ENERGY
Table 5.2 — Alternative A2 Order of Magnitude Construction Cost Estimate 7020001 ABSORBING TERMINAL) EACH 2 $ 2500000 $ 50,0000
PAVEMENT MARKING (WHITE EXTRUDED
ITEM NO ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE____AMOUNT 7040005 1L ERMOPLASTIC) (0.090") L.FT. 44850 $ 062 $ 27.807.00
2010011  CLEARING AND GRUBBING ACRE 36 $ 250000 $ 90,000.00 PAVEMENT MARKING (YELLOW EXTRUDED
7040006 T\ERMOPLASTIC) (0.0907) L.FT. 19530 $ 062 $ 12,108.60
2020029 REMOVAL OF ASPHALTIC CONCRETE PAVEMENT  SQ.YD. 34244 2.00 68,488.00
Q $ $ 7040072 PAVEMENT MARKING (TRANSVERSE) = 3735 s 090 $ 336150
2020041  REMOVAL OF PIPE LFT. 4 $ 3000 $ 120.00 (THERMOPLASTIC) (ALKYD) (0.090")
oao0 oI =S IEECENDY(EIEDRED EACH 8 $ 180.00 $  1,440.00
2020042 REMOVAL OF PIPE (BOX CULVERT) L.FT. 410 $ 4000 $ 16,400.00 THERMOPLASTIC) (ALKYD) (0.090") - ,440.
PAVEMENT SYMBOL (EXTRUDED
2020050 REMOVE (TRAFFIC SIGNAL SYSTEM) L.SUM 1 $ 40,000.00 $ 40,000.00 7040074 1/ iERMOPLASTIC) (ALKYD) (0.090") EACH 22 $ 16000 $  3,520.00
2020101 REMOVE FENCE L.FT. 10402 $ 15.00 $ 156,030.00 2050022  PAVEMENT MARKING, PREFORMED, WHITE = 16200 s 340 $ 5508000

STRIPE, TYPE |

ADOT
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ITEM NO ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE ____AMOUNT
7060013  PAVEMENT MARKER, RAISED, TYPE C EACH 1100 $ 350 $  3,850.00
7060018  PAVEMENT MARKER, RAISED, TYPE G EACH 200 $ 350 $ 700.00
7080201 }’gﬂffEBgFévaﬁﬁé)PE I PAVEMENT MARKING LFT. 61935 $ 025 $ 15483.75
7080202 XQTEFEBDC))F({\TE%C\% I PAVEMENT MARKING L.FT. 19530 $ 018 $  3,515.40
7080206 E’gﬁﬁfgg&”ﬁg@gf ARPQ(\)’\EV'\)"ENT MARKING EACH 22 $ 7500 $  1,650.00
7080208 }’gﬁﬁfgg@g&g%ﬁf%wENT MARKING EACH 8 $ 7000 $ 560.00
7310011  POLE (TYPE A) (8) EACH 6 $ 200000 $ 12,000.00
7310012  POLE (TYPE A) (10) EACH 2 $ 220000 $  4400.00
7310070  POLE (TYPE G) (STANDARD BASE) EACH 4 $ 350000 $ 14,000.00
7310090  POLE (TYPE H) (STANDARD BASE) EACH 31 $  1,20000 $ 37,200.00
7310130  POLE (TYPE Q) EACH 6 $ 1000000 $  60,000.00
7310197 E:ZEI\’I“AKLA‘F’Y_%HBQEE SOISCISUNOIHE LSOl EACH 31 $ 600.00 $  18,600.00
7310200  POLE FOUNDATION (TYPE A) EACH $ 200000 $ 16,000.00
7310260  POLE FOUNDATION (TYPE G) (STANDARD BASE)  EACH 4 $ 300000 $ 12,000.00
7310276  POLE FOUNDATION (TYPE H) (BREAKAWAY) EACH 31 $ 800.00 $  24,800.00
7310310  POLE FOUNDATION (TYPE Q) EACH 6 $ 600000 $ 36000.00
7310551  MAST ARM (20 FT.) (TAPERED) EACH 41 $ 250000 $ 102,500.00
7310561  MAST ARM (25 FT.) (TAPERED) EACH 2 $ 300000 $  6000.00
7310590  MAST ARM (40 FT.) (TAPERED) EACH 4 $ 1000000 $  40,000.00
7320030  ELECTRICAL CONDUIT (1) (PVC) LFT. 555 $ 1500 $  8325.00
7320050  ELECTRICAL CONDUIT (2") (PVC) L.FT. 12910 $ 3000 $ 387,300.00
7320060  ELECTRICAL CONDUIT (2 1/2") (PVC) L.FT. 400 $ 3500 $ 14,000.00
7320070  ELECTRICAL CONDUIT (3") (PVC) LFT. 610 $ 50.00 $  30,500.00
7320073  ELECTRICAL CONDUIT (2 - 3" (PVC) L.FT. 1030 $ 80.00 $  82,400.00
7320420  PULL BOX (NO. 7) EACH 8 $ 120000 $  9,600.00
7320421  PULL BOX (NO. 7) (WITH EXTENSION) EACH 4 $ 1580000 $  7,200.00
7320456  PULL BOX (4B) EACH 39 $  1,00000 $ 39,000.00
7320460  PULL BOX (6B) EACH 1 $ 150000 $  1,500.00
7320500 CONDUCTOR (NO. 12) LFT. 5940 $ 100 $  5940.00
7320520 CONDUCTOR (NO. 8) L.FT. 50000 $ 120 $ 60,000.00
7320585 CONDUCTOR (INSULATED BOND) (NO. 12) LFT. 2970 $ 100 $  2,970.00
7320595 CONDUCTOR (INSULATED BOND) (NO. 8) L.FT. 12500 $ 120 $ 15,000.00
7320651 CONDUCTORS (SR347 SB & Riggs Rd) L.SUM 1 $ 5000000 $ 50,000.00
7320652 CONDUCTORS (SR347 NB & Riggs Rd) L.SUM 1 $ 5000000 $ 50,000.00
7330060  TRAFFIC SIGNAL FACE (TYPE F) EACH 20 $ 120000 $  24,000.00
7330070  TRAFFIC SIGNAL FACE (TYPE G) EACH 4 $  1,80000 $  7,200.00
7330210 (TGAANF/FA(;SI'D?NAL FACE (PEDESTRIAN) EACH 16 $ 120000 $ 19,200.00
7330220  PEDESTRIAN PUSH BUTTON EACH 14 $ 700.00 $  9,800.00
7330310  TRAFFIC SIGNAL MOUNTING ASSEMBLY (TYPE Il)  EACH 16 $ 300.00 $  4,800.00
7330330  TRAFFIC SIGNAL MOUNTING ASSEMBLY (TYPE IV)  EACH 6 $ 110000 $  6,600.00

ADOT

ITEM NO ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE ___AMOUNT
7330340  TRAFFIC SIGNAL MOUNTING ASSEMBLY (TYPEV)  EACH 14 $  1,10000 $ 15,400.00
7330350  TRAFFIC SIGNAL MOUNTING ASSEMBLY (TYPE VI)  EACH 2 $ 120000 $  2400.00
7340050 CONTROL CABINET (TYPE V) EACH 2 $ 50,00000 $ 100,000.00
7340105 CONTROL CABINET FOUNDATION EACH 2 $ 200000 $  4,000.00
7340120  METER PEDESTAL CABINET EACH 2 $ 500000 $ 10,000.00
7340252  CONTROLLER (COBALT) EACH 2 $ 750000 $ 15000.00
7340306  METER PEDESTAL FOUNDATION EACH 2 $ 200000 $  4,000.00
7350210 \ég)l\ﬁICD)LI%I‘EFEESCJSl?EII\/?)YSTEM (LIRS EACH 2 $ 90,000.00 $ 180,000.00
7360111 'égl\;"NA'RE (122 Rl HPAO LA LS D) (AR = EACH 41 $ 1530000 $ 53300.00
7360113  LUMINAIRE (LED) (UNDERDECK 15L) EACH 8 $  1,20000 $  9,600.00
7360160 POWER SUPPLY (BATTERY BACKUP) EACH 2 $ 1200000 $  24,000.00
7360240  LOAD CENTER CABINET FOUNDATION EACH 1 $ 150000 $  1,500.00
7360241  LOAD CENTER CABINET (TYPE IV) (240/480 VOLT)  EACH 1 $ 1000000 $  10,000.00
o scemeetzemen feeore LG L s o s smors
7370705 CCTV FIELD EQUIPMENT EACH 2 $ 900000 $ 18,000.00
9030013  BARBED WIRE GAME FENCE LFT. 15465 $ 800 $ 123,720.00
9050025  GUARD RAIL TERMINAL (MASH) EACH 2 $ 11,00000 $  22,000.00
9050419  GUARD RAIL TRANSITION (C-10.31) EACH 2 $ 650000 $ 13,000.00
9060081  CATTLE GUARD (8 UNIT) EACH 2 $ 6500000 $ 130,000.00
9080001  CONCRETE CURB (C-05.10) (TYPE A) LFT. 3464 $ 2200 $ 76,208.00
9080085 CONCRETE CURB AND GUTTER (C-05.10) (TYPE D)  L.FT. 1427 $ 4000 $ 57,080.00
9080201  CONCRETE SIDEWALK (C-05.20) SQ.FT. 8604 $ 800 $ 68832.00
9100007 CONCRETE HALF BARRIER TRANSITION (20-FT)  EACH 2 $  1,800.00 $  3,600.00
9100008  CONCRETE BARRIER (C-10.50) LFT. 296 $ 90.00 $ 26,640.00
9100114 $§£‘ﬁ|§i{;§ SSRGS UL SIS (e (RSN AR ver 2 $ 950000 $ 19,000.00
9100201  CONCRETE MEDIAN BARRIER LET. 343 $ 15000 $  51,450.00
9210011  MEDIAN PAVING SQ.YD. 1528 $ 15000 $ 229,200.00
9240015 gggaigccoum DOLSESI2 il S S SRS S Y 1 $ 2000000 $  20,000.00
9240052 L\:"(')S,\%ERL('{‘)"‘EOUS DO CAN RISl SIS NI I v 1 $ 690,000.00 $ 690,000.00
9240119  MISCELLANEOUS WORK (CELLULAR SYSTEM) EACH 1 $ 800000 $  8000.00
9240120 ';"ésl’JCNED"/L'ﬁ‘I'(\‘)',E\I?US LA SIS Ao EACH 2 $ 150000 $  3,000.00
9240122 Q\AE')%CTEBE?NCE_?;;Q’O\)NORK e eI CH 1 $ 150000 $  1,500.00
9240192  MISCELLANEOUS WORK (SLOPE PAVING) SQ.YD. 1729 $ 200.00 $ 345.800.00
9200001 - CHANICALLY STABILIZED EARTHRETAINING = 50 pr, 22462 $ 200.00  $4,492,400.00

2030501E  STRUCTURAL EXCAVATION CU.YD. 272 $ 10000 $  27,200.00

2030506E  STRUCTURE BACKFILL CU.YD. 240 $ 200.00 $  48,000.00

6010003E  STRUCTURAL CONCRETE (CLASS S) (FC =3,500)  CU.YD. 541 $ 120000 $ 649,200.00

6010005E STRUCTURAL CONCRETE (CLASS S) (F'C =4,500)  CU.YD. 620 $  1,800.00  $1,116,000.00
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6011132E ggl'\L"lE,il'gAT'ON PEDESTRIAN-TRAFFIC BRIDGE LFT. 417 $ 280.00 $ 116,726.06
6011343E gg/ff) JOINT ASSEMBLY (FLANGELESS STRIP LFT. 201 $ 600.00 $ 120,600.00
6011371E APPROACH SLAB (SD 2.01) SQ.FT. 3010 $ 60.00 $ 180,600.00
6014973E PRECAST, P/S MEMBER (BT42 GIRDER) L.FT. 2148 $ 650.00 $ 1,396,200.00
6015101E RESTRAINERS, VERTICAL EARTHQUAKE (FIXED) EACH 12 $ 600.00 $ 7,200.00
RESTRAINERS, VERTICAL EARTHQUAKE
6015102E (EXPANSION) EACH 24 $ 800.00 $ 19,200.00
6050002E REINFORCING STEEL LB. 231536 $ 2.50 $ 578,839.91
6090048F DRILLED SHAFT FOUNDATION (48") L.FT. 700 $ 900.00 $ 630,000.00
6090072F DRILLED SHAFT FOUNDATION (72") L.FT. 320 $ 1,300.00 $ 416,000.00
2030501A STRUCTURAL EXCAVATION CU.YD. 295 $ 100.00 $ 29,500.00
2030506A STRUCTURE BACKFILL CU.YD. 89 $ 200.00 $ 17,800.00
6010002A STRUCTURAL CONCRETE (CLASS S) (F'C = 3,000) CU.YD. 130 $ 900.00 $ 117,000.00
6050002A REINFORCING STEEL LB. 17347 $ 2.50 $ 43,367.50
6110202A METAL HANDRAIL (MAG DETAIL 145) L.FT. 56 $ 60.00 $ 3,360.00
2030501B STRUCTURAL EXCAVATION CU.YD. 417 $ 100.00 $ 41,700.00
2030506B STRUCTURE BACKFILL CU.YD. 99 $ 200.00 $ 19,800.00
6010002B STRUCTURAL CONCRETE (CLASS S) (F'C = 3,000) CU.YD. 147 $ 900.00 $ 132,300.00
6050002B REINFORCING STEEL LB. 19745 $ 2.50 $  49,362.50
6110202B METAL HANDRAIL (MAG DETAIL 145) L.FT. 56 $ 60.00 $ 3,360.00
ITEM TOTAL $32,904,505
PROJECT WIDE
Mobilization COST 10% $3,290,451
Dust and Water Pallative COST 1% $329,045
Quality Control COST 2% $658,090
Construction Surveying COST 1% $329,045
Maintenance and Protection of Traffic COST 10% $3,290,451
PROJECT WIDE SUBTOTAL $7,897,081
Unidentified Item Allowance COST 10% $4,080,159
PROJECT WIDE TOTAL $11,977,240
OTHER COST
GRICUA Utility Relocations L.SUM 1 $1,500,000
GRIC DPW 16" Waterline Relocation L. FT. 3,372 $843,000
Environmental - Cultural Data Recovery L.SUM 1 $270,000
Construction Engineering COST 9% $4,039,357
Construction Contingencies COST 5% $2,244,087
Consultant Design Services COST 8% $3,590,540
Post Design Services COST 1% $448,817
PCCP Materials Quality Incentive SQ.YD 34,897 $69,794
PCCP Smoothness Incentive LANE-MILE 5.0 $34,699
AC Quality Incentive TON 21,008 $63,024
Right-of-Way SQ.FT. 1,916,248 $5,799,335
TCE SQ.FT. 68,821 $103,232

ADOT

OTHER COST TOTAL

$19,005,885

SUMMARY
ITEM TOTAL
PROJECT WIDE
OTHER COST TOTAL
SUBTOTAL PROJECT COST
INDIRECT COST ALLOCATION PLAN (ICAP) (7.90%)
TOTAL COST

$32,904,505
$11,977,240

$19,005,885

$63,887,630
$5,047,123

$68,934,753
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6. AASHTO Controlling Design Criteria and Design Exceptions

The existing roadway elements of this project have been reviewed and analyzed to ensure that they comply
with AASHTO requirements. Existing and proposed features for the recommended alternative that do not
meet AASHTO design criteria (2018 Green Book) are indicated in the discussion below.

ADOT design criteria have also been reviewed for non-conforming elements which will remain as a part of
the proposed improvements. All features are designed to meet current ADOT RDG with exception as noted
below.

A complete discussion of the existing SR 347 and Riggs Road features and evaluation results are presented
within the Final AASHTO Controlling Design Criteria Report (September 2024), included as Appendix A of
this report.

6.1. AASHTO Non-Conforming Geometric Design Elements

There are no non-conforming AASHTO geometric design elements within the project limits. All roadway
geometry will be reconstructed as part of this project and will comply with AASHTO design criteria upon
completion of the proposed improvements.

6.2.Request for AASHTO Design Exceptions

Design exceptions are not being requested for the non-conforming design elements listed in Section 6.1 of
this report. The non-conforming elements listed in Section 6.1, except as noted, will be reconstructed as
part of this project, and will comply with AASHTO design criteria upon completion of the proposed
improvements.

6.3.ADOT RDG Non-Conforming Geometric Design Elements

There are no non-conforming ADOT geometric design elements within the project limits. All roadway
geometry will be reconstructed as part of this project and will comply with ADOT design criteria upon
completion of the proposed improvements.

6.4.Request for ADOT Design Exceptions

Design deviations will not be required for this project and will not be requested.
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7. Environmental Considerations
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7.1.Environmental Overview

The environmental Study Area for the project extends along SR 347 from MP 184.30 to MP 186.19 on GRIC
lands in Maricopa County, Arizona. This environmental overview (EO) documents environmental conditions
within the Study Area to identify opportunities and constraints that have been considered in selecting a
preferred alternative.

7.2.Affected Environment/Environmental Concerns

Physical and Natural Environment
1. Topography/Physiology

The Study Area is approximately 1,130 feet to 1,150 feet above mean sea level and drains west. Offsite
drainage patterns will be maintained. Drainage structures within the Study Area will be modified; however,
the drainage patterns will be maintained. The general topography of the Study Area will be maintained.

2. Vegetation

According to Biotic Communities, Southwestern United States and Northwestern Mexico, the Study Area is
within the Lower Colorado River Subdivision of the Sonoran Desertscrub biotic community.* The Study Area
primarily consists of velvet mesquite (Prosopis velutina) and fourwing saltbush (Atriplex canescens). Noxious
and invasive species observed within the Study Area includes tamarisk (Tamarix chinensis), Asian mustard
(Brassica tournefortii), buffelgrass (Cenchrus ciliaris), cheeseweed (Malva parviflora), red root pigweed
(Amaranthus retroflexus), and globe chamomile (Oncosiphon pilulifer).

3. Biology
a. Threatened, Endangered and Sensitive Species

The official species list for the Study Area was obtained from the U.S. Fish and Wildlife Service (USFWS)
Information for Planning and Consultation (IPaC) system (Project Code: 2023-0055066) on March 13, 2023.2
The list included four threatened, endangered, or candidate species that should be evaluated for the Study
Area. There is no federally designated critical habitat within the project vicinity. A BE is currently being
prepared to analyze the preferred alternative. Impacts to Endangered Species Act (ESA) protected species
are not anticipated. The Study Area consists of poor to marginal habitat; therefore, impacts to GRIC focal
species would be minimal.

b. Migratory Bird Treaty Act

Migratory birds may nest on the ground, on structures, or in trees, shrubs, or other vegetation within the
Study Area. The construction footprint and surrounding R/W were investigated on January 23, 2023 by
windshield and foot survey for indications that migratory birds may nest in the area. Nests were observed,;
therefore, environmental commitments will be required to avoid impacts to migratory birds.

1 https://databasin.org

ADOT

c. Invasive Species

Noxious and invasive species observed within the Study Area include tamarisk, Asian mustard, buffelgrass,
cheeseweed, red root pigweed, and globe chamomile; therefore, this project will incorporate environmental
commitments to prevent the introduction and spread of invasive species.

d. GRIC Protected Native Plants

The Study Area was surveyed for the presence of protected native plants on January 23, 2023. GRIC focal
species observed within the Study Area include velvet mesquite, saltbush, brittlebush (Encelia farinosa), and
saguaro (Carnegiea gigantea); therefore, environmental commitments will be required.

4. Water Quality
a. Clean Water Act (Section 404/401)

An AJD was reviewed and approved by GRIC and issued by the U.S. Army Corps of Engineers on
September 1, 2023. No potential waters of the U.S. (WOTUS) are present within the Study Area; therefore,
Section 404/401 permitting will not be required.

5. Noise

There are no sensitive noise receptors located in the Study Area and this is not a Type | project; therefore,
noise analysis is not required.

6. Air Quality

The project will comply with the GRIC Air Quality Management Program Air Quality Ordinance. An Earth
Moving Permit/Dust Control Plan from the GRIC DEQ is anticipated for construction.

7. Hazardous Materials

A PISA was reviewed and approved by GRIC and approved by ADOT Environmental Planning (EP) on
March 10, 2023. No facilities of concern were documented within or adjacent to the Study Area.

An Asbestos and Lead-Based Paint Sampling and Analysis was reviewed and approved by GRIC and
approved by ADOT EP on May 23, 2023. Asbestos at a level greater than 1% and lead at a level greater
than 0.5% by weight/5,000 parts per million (ppm) was not detected in any samples collected within the
project limits. National Standards for Hazardous Air Pollutants (NESHAP) notification to ADOT and GRIC
will be required for the work associated with the Riggs Road TI.

8. Cultural Resources

A Class Il Cultural Resources Survey was completed by GRIC CRMP. ADOT, GRIC CRMP, and the Tribal
Historic Preservation Office (THPO) are currently evaluating impacts to cultural resources and are working
to prepare a Historic Properties Treatment Plan (HPTP) and Memorandum of Agreement (MOA).

2 https://ecos.fws.gov/ipac/
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7.3.Agency & Stakeholder Coordination

ADOT

The project kick-off meeting was held on August 11, 2022, via Microsoft Teams. Participants included
representatives from:

« FHWA

« ADOT

« MAG

* GRIC Land Use Planning & Zoning (LUPZ)
*+  GRIC THPO

*+ GRIC CRMP

*+ GRICUA

+ GRTI

*  Ak-Chin Indian Community

« MCDOT

* Pinal County
» City of Maricopa

The meeting was chaired by the ADOT Project Manager and Kimley-Horn. Agenda items included a project
overview, schedule, critical path activities, and discipline reports for traffic, environmental, R/W, roadway,
drainage, bridge design, pavement and geotechnical, traffic control, FMS, lighting, survey, utilities,
landscaping/erosion control, agency coordination/scoping, maintenance, intergovernmental agreement
(IGA), and public involvement (PI). The meeting also focused on soliciting input from the stakeholders.
Presentations to the stakeholders provided data and graphics depicting existing conditions, LOS, operational
issues, traffic modeling/forecasts, alternatives development, and environmental resource issues.

The Agency Scoping Meeting was held on October 31, 2022, via Microsoft Teams. Participants included
representatives from:

*  FHWA

« ADOT

+ MAG

* GRICLUPZ
*+ GRICUA

*+ GRTI

« MCDOT

* Pinal County
» City of Maricopa

The meeting was chaired by the ADOT Project Manager and Kimley-Horn. Agenda items included the MAG
corridor study; the project purpose, need, and goal; potential issues and considerations as alternative options
were developed; alternatives considered; and selection criteria. Selection criteria included preliminary LOS,
project schedule, critical path activities, and discipline status reports for environmental, R/W, survey, utilities,
and PI. Presentations to the stakeholders provided data and graphics depicting the corridor study, existing
and proposed conditions, LOS, traffic modeling/forecasts, alternatives development, and construction
phasing.

Several stakeholder-focused discussions supplemented the meeting, including:

*  GRICUA Coordination Meeting — September 7, 2022

*+  MCDOT and ADOT Meeting — September 20, 2022

*  GRICUA Meeting — October 19, 2022

» Wildhorse Pass Development Authority Board Presentation — November 3, 2022
* Project Progress Meeting — December 8, 2022

+ ADOT/GRIC/BIA Meeting — April 17, 2023

* ADOT/GRIC/BIA Meeting — August 24, 2023

* ADOT/GRIC Coordination Meetings — Ongoing Monthly
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8. Public Involvement e Two Public Meetings were held — one for GRIC and one for City of Maricopa/public
. _ _ . _ _ _ _ _ o GRIC Community Meeting was held on 8/13/24
During the public scoping phase of this project, ADOT performed Community outreach in collaboration with o City of Maricopa Meeting was held on 8/15/24

Community representatives that included presentations to the GRIC Litigation Team, all seven GRIC
Districts, and the GRIC Elders’ Concerns Group. ADOT, in coordination with MAG, also provided a
presentation to Wild Horse Pass Development Authority (WHPDA). These presentations included seven
build alternatives that were evaluated, along with a No-build alternative, using various criteria, including
Traffic Performance, Engineering Requirements, Right-of-Way Requirements, Utility Impacts, Environmental
Considerations, Construction Cost, and Community / Tribal Agency / Public Support.

The ADOT Communications Team led all Pl efforts for this project with assistance from design consultants.
The following were included with the PI effort:

e Project-Specific Pl Plan
e Conduct research of the City of Maricopa, GRIC, and surrounding areas to determine:
o Established communication channels including social media groups, etc.

o Major stakeholder groups such as homeowners’ associations (HOAS), business chambers,
community groups, major employers, and faith-based groups

o Community events
o Elected officials
o Previous media stories near the area
e Limited English Proficiency (LEP) research and Four Factor Analysis

e Stakeholder meetings with ADOT, City of Maricopa, MAG, and GRIC to determine existing
communication tools and confirm PI tasks

o Project website, hosted by ADOT, to include an overview of the project, visual displays, project
documentation, as well as an introductory presentation

e Preparation and distribution of project information to the City of Maricopa, GRIC, and other
surrounding communities and stakeholders, to encourage viewing of the project website, solicit
feedback and comments related to the interchange modifications, and provide general project
information

e Prepare for and conduct a Public Scoping Meeting

e Compile all public comments received throughout project

e Prepare a Pl summary
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LIST OF EXISTING FEATURES REQUIRING DESIGN EXCEPTIONS

The following is a list of the existing design features requiring design exceptions based upon A
Policy on Geometric Design of Highways and Streets, 2018 edition.

SR 347 MAINLINE (DIVIDED)
No design exceptions.
RIGGS ROAD

No design exceptions.



SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA
SR 347 MAINLINE SUMMARY (DIVIDED)

PROJECT NUMBER: 347 MA 184 F0476 01L ROUTE: SR 347
PROJECT LOCATION: Riggs Road Tl BEGINNING MP: 184.60
HIGHWAY SECTION: Maricopa Road ENDING MP: 186.08
FUNCTIONAL CLASSIFICATION: Rural Principal Arterial

TRAFFIC VOLUMES AND FACTORS:

EXISTING DESIGN TRAFFIC FACTORS

SR 347 SEGMENT 2022 AADT 2050 AADT K= D= T=

NORTH OF RIGGS ROAD (NORTH OF MP 185.29) 47,629 66,516 7% 73% 5%

SOUTH OF RIGGS ROAD (SOUTH OF MP 185.29) 53,343 74,496 7% 63% 5%
DESIGN SPEED:

THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 50-75 MPH THE POSTED SPEED LIMIT IS: 65 MPH
AVERAGE ELEVATION IS: 1,140 FT TERRAIN IS: LEVEL
LANE WIDTH:
LANES
EXISTING AASHTO

SR 347 NORTHBOUND 12' 12'

SR 347 SOUTHBOUND 12' 12'
SHOULDER WIDTH:

INSIDE SHOULDER OUTSIDE SHOULDER
EXISTING AASHTO EXISTING AASHTO

SR 347 NORTHBOUND 4 4 10' 8

SR 347 SOUTHBOUND 4 4 10' 8
HORIZONTAL CURVE RADIUS:

SUPERELEVATION EXISTING AASHTO MAX METHOD 2 POSTED EXISTING  EXISTING HORIZONTAL SSD
MILEPOST EXISTING AASHTO MIN RDG MAX DEGREE OF DEGREE OF SPEED SPEED HSO GRADE EXISTING REQUIRED

HPI STATION BEGIN  END (FTIFT) (FTIFT) (FTIFT) CURVE CURVE (MPH) (MPH) (FT) (%) (FT) (FT)

N/A - NO HORIZONTAL CURVES IN PROJECT LIMITS

REMARKS:

Page 1



SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

SR 347 MAINLINE SUMMARY (DIVIDED)
(CONTINUED)

SUPERELEVATION:
NORTHBOUND & SOUTHBOUND EXISTING MAXIMUM RATE IS: 2.0% AASHTO MAXIMUM RATE IS: 12.0%
STOPPING SIGHT DISTANCE:
APPROACH DEPARTURE LENGTH OF STOPPING SIGHT DISTANCE EXISTING POSTED
MILEPOST GRADE GRADE CURVE EXISTING REQUIRED SPEED SPEED
VPI STATION BEGIN END (%) (%) (FT) (FT) (FT) (MPH) (MPH)
SEE ATTACHMENT #1
MAXIMUM GRADE: ASCENDING DESCENDING
SR 347 NORTHBOUND EXISTING MAXIMUM GRADE IS: 0.7140% -0.1000% AASHTO MAXIMUM GRADE IS: 3.0000%
SR 347 SOUTHBOUND EXISTING MAXIMUM GRADE IS: 0.1000% -0.7140%
CROSS SLOPE:
NORTHBOUND & SOUTHBOUND EXISTING CROSS SLOPE IS: 2.0% AASHTO ALLOWABLE RANGE IS:  1.5-2.0%
VERTICAL CLEARANCE: VERTICAL VERTICAL
CLEARANCE CLEARANCE MINIMUM
STRUCTURE MILEPOST NB /EB SB /WB CLEARANCE
N/A - NO EXISTING STRUCTURES IN PROJECT LIMITS
DESIGN LOADING STRUCTURAL CAPACITY:
STR. NO. BRIDGE VERTICAL BRIDGE BRIDGE
ROUTE AND BRIDGE ROADWAY BRIDGE RAIL/ CLEARANCE LOAD SUFFICIENCY
NO. MILEPOST NAME LENGTH WIDTH BARRIER AC OVERLAY (MINIMUM) RATING RATING

N/A - NO EXISTING STRUCTURES IN PROJECT LIMITS

REMARKS:

Page 2



PROJECT NUMBER:

PROJECT LOCATION:
HIGHWAY SECTION:
FUNCTIONAL CLASSIFICATION:

SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RIGGS ROAD CROSSROAD

347 MA 184 F0476 01L
Riggs Road TI
Maricopa Road

Rural Major Collector

ROUTE:
INTERSECTION MP:

SR 347
185.29

TRAFFIC VOLUMES AND FACTORS:

EXISTING DESIGN TRAFFIC FACTORS
RIGGS ROAD SEGMENT 2022 AADT 2050 AADT K= D= T=
WEST OF SR 347 3,777 9,897 10% 61% 11%
EAST OF SR 347 4,476 11,728 10% 64% 6%
DESIGN SPEED:
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 60 MPH THE POSTED SPEED LIMITIS: 55 MPH
AVERAGE ELEVATION IS: 1,140 FT TERRAIN IS: LEVEL
LANE WIDTH:
LANES
EXISTING AASHTO
RIGGS RD 12 10'
SHOULDER WIDTH:
INSIDE SHOULDER OUTSIDE SHOULDER
EXISTING AASHTO EXISTING AASHTO
RIGGS RD: N/A N/A 12'- 15’ 6'
HORIZONTAL CURVE RADIUS:
SUPERELEVATION EXISTING AASHTO MAX  METHOD 2 POSTED EXISTING  EXISTING HORIZONTAL SSD
MILEPOST EXISTING AASHTO MIN RDG MAX DEGREE OF DEGREE OF SPEED SPEED HSO GRADE EXISTING REQUIRED
HPI STATION BEGIN END (FTIFT) (FTIFT) (FTIFT) CURVE CURVE (MPH) (MPH) (FT) (%) (FT) (FT)

N/A - NO HORIZONTAL CURVES IN PROJECT LIMITS

REMARKS:

Page 3



SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA
RIGGS ROAD CROSSROAD
(CONTINUED)

SUPERELEVATION:
RIGGS RD EXISTING MAXIMUM RATE: 2.0% AASHTO MAXIMUM RATE IS: 12.0%
STOPPING SIGHT DISTANCE:
APPROACH DEPARTURE LENGTHOF  STOPPING SIGHT DISTANCE EXISTING POSTED
MILEPOST GRADE GRADE CURVE EXISTING REQUIRED SPEED SPEED
VPI STATION BEGIN END (%) (%) (FT) (FT) (FT) (MPH) (MPH)
SEE ATTACHMENT #1
MAXIMUM GRADE:
RIGGS RD EXISTING MAXIMUM GRADE:  1.1000% AASHTO MAXIMUM GRADE IS:  6.0000%
CROSS SLOPE:
RIGGS RD EXISTING CROSS SLOPE IS: 2.0% AASHTO ALLOWABLE RANGE IS:  1.5% - 2.0%
VERTICAL CLEARANCE: VERTICAL VERTICAL
CLEARANCE CLEARANCE MINIMUM
STRUCTURE MILEPOST NB / EB SB /WB CLEARANCE

N/A - NO EXISTING STRUCTURES IN PROJECT LIMITS

DESIGN LOADING STRUCTURAL CAPACITY:

ROUTE
NO.

STR. NO. BRIDGE VERTICAL BRIDGE
AND BRIDGE ROADWAY BRIDGE RAIL/ CLEARANCE LOAD
MILEPOST NAME LENGTH WIDTH BARRIER AC OVERLAY (MINIMUM) RATING

N/A - NO EXISTING STRUCTURES IN PROJECT LIMITS

BRIDGE
SUFFICIENCY
RATING

REMARKS:

Page 4



Page 5
ATTACHMENT 1 - VERTICAL CURVE INVENTORY

Project Name: SR 347/Riggs Road TI
Project Number: 347 MA 184 F0476 01L
Roadway Type: Rural Principal Arterial

VPI MILEPOST TRAFFIC GRADE | GRADE | CURVE | CURVE | STOPPING SIGHT DISTANCE SPEED
STATION BEGIN| END | DIRECTION IN ouT LENGTH] TYPE AVAILABLE AASHTO AVAILABLE| DESIGN
(Aw, laor 2) (%) (%) (ft) (ft) MINIMUM (ft) (mph) (mph)

Exst SR 347 Med
2578+00. 2 -0.1000 0.0000 0 GB GB GB GB 70
2598+00. 2 0.0000 0.7140 800 Sag +9999 737 +100 70
2606+00. 2 0.7140 -0.1000 800 Crest 1726 737 +100 70
2616+00. 2 -0.1000 0.0000 0 GB GB GB GB 70
2650+00. 2 0.0000 -0.1000 0 GB GB GB GB 70
2696+00. 2 -0.1000 0.2000 800 Sag +9999 730 +100 70
Notes: Traffic Direction: Grades are with respect to Station direction.

1w = One Way Traffic in Station direction * Indicates design exception required.

1la = One Way Traffic against Station direction GB indicates grade break. Stopping Sight Distance and Speed not calculated.

2 =Two Way Traffic Calculations are based on AASHTO 2001 and ADOT 2004 Roadway Design

Guidelines formulas with adjustments for effective grade.

adot/jcc v1.0 9/10/2024



Project Name: SR 347/Riggs Road TI
Project Number: 347 MA 184 F0476 01L
Roadway Type: Rural Major Collector

ATTACHMENT 1 - VERTICAL CURVE INVENTORY

Page 6

VPI MILEPOST TRAFFIC GRADE | GRADE | CURVE | CURVE | STOPPING SIGHT DISTANCE SPEED
STATION BEGIN| END | DIRECTION IN ouT LENGTH] TYPE AVAILABLE AASHTO AVAILABLE| DESIGN
(Aw, laor 2) (%) (%) (ft) (ft) MINIMUM (ft) (mph) (mph)

Exst Riggs Rd

6+50. 2 0.1500 1.1000 200 Sag +9999 657 +100 65
8+90. 2 1.1000 0.6300 100 Crest 2346 657 +100 65
9+64.43 2 0.6300 2.0000 0 GB GB GB GB 65
SR 347 Intersection 2 2.0000 -2.0000 0 GB GB GB GB 65
11+68.93 2 -2.0000 | -0.9300 0 GB GB GB GB 65
13+05. 2 -0.9300 0.1500 150 Sag +9999 655 +100 65
Notes: Traffic Direction: Grades are with respect to Station direction.

adot/jcc v1.0

1w = One Way Traffic in Station direction

1la = One Way Traffic against Station direction

2 =Two Way Traffic

* Indicates design exception required.

GB indicates grade break. Stopping Sight Distance and Speed not calculated.

Calculations are based on AASHTO 2001 and ADOT 2004 Roadway Design
Guidelines formulas with adjustments for effective grade.

9/10/2024
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APPENDIX B: Alternatives Considered
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