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Project Fact Sheet
Item

Information

Project Name
Project Number
ADOT TRACS Number
Federal Aid Project Number

Northern Parkway: Loop 101 to Grand Avenue
TT0573
T0145 03D
STP MMA-0(274)
Northern Avenue; 99th Avenue to 63rd Avenue
Township 2 North, Range 1 East, Sections 1 through 5; Township
2 North, Range 2 East, Section 6;
Township 3 North, Range 1 East, Section 32 through 36; and
Township 3 North, Range 2 East, Section 31
of the Arizona State Plane
City of Peoria, City of Glendale, Unincorporated Maricopa
County
99th Avenue to 63rd Avenue
4.5 miles
The purpose and need for Northern Parkway is to provide a
regional transportation facility in the West Valley needed to
reduce travel time, increase capacity, improve traffic safety,
provide connectivity to the regional roadway network, promote
economic vitality, and serve population and employment
growth.
MCDOT Project TT0573 is a roadway and traffic project meant to
aid the Northern Parkway Project Partners in evaluating the
Northern Parkway Program, in terms of configuration needs,
phasing, and identification of gaps. Recommended
improvements include diverging diamond interchange at Loop
101, 1 or 2 additional lanes in each direction, bicycle lanes, and
sidewalk throughout the corridor, and grade separation of
Northern Avenue from Grand Avenue and the BNSF Railway.
40 mph
Design Year: 2040
Design Speed: 60 mph
Design Vehicle: WB-50
Road Classification: Principal Arterial
Terrain Type: Level
Existing Number of Lanes: 4
Future Number of Lanes: 8 (99th Avenue to 91st Avenue) and 6
(99th Avenue to 63rd Avenue)
Lane Width: 12 feet
Shoulder Width/Bike Lane: 6 feet
Sidewalk Width: 8 feet preferred
Minimum Horizontal Deflection without a Curve: 5 degrees
Maximum Grade: 3%
Stopping Sight Distance: 570 feet
Pavement Design Life: 20 years

Project Location

Project Jurisdiction
Project Begin and End
Project Length

Project Purpose and Need

Project Description

Posted Speed

Key Design and Other Criteria
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Item

Information

Existing ADT
Future ADT
Total R/W Requirements
Total Fee R/W Requirements
Total Drainage Easement Requirements
Total Utility Easement Requirements
Total TCE Requirements
Estimated Number of Affected Parcels

2018: 36,050 VPD to 23,300 VPD
2040: 70,000 VPD to 35,000 VPD
44.0 acres
23.1 acres
5.4 acres
14.3 acres
1.2 acres
150 parcels
Utilities: Large utilities at west end; relocation will be costly
Environmental: Noise analysis may be necessary
Structures: Construction may require full closure
Right-of-Way: Full takes are required
238,950 CY of Borrow
95,700 CY of Waste
Additional capacity
Additional facilities for alternative modes
Improved drainage infrastructure
Improved operations
12.5 lane miles
$222.6M (2019 dollars)
Yes, for Grand Avenue improvements
Only the segment from 99th Avenue to 87th Avenue is
anticipated to be funded. Approximately 70% of funding is
obtained from regional sources such as the Federal Surface
Transportation Program. The remaining 30 percent is funded by
the Partner agencies using the following breakdown:
 City of El Mirage: 10%
 City of Glendale: 40%
 City of Peoria: 20%
 MCDOT: 30%

Known Issues
Total Earthwork
Major Features and Benefits
Lane Miles Added
Project Costs
Value Engineering Recommendations

Anticipated Funding and Funding Sources

Project Construction Delivery Method
Desired Construction Year
Anticipated Design Duration
Anticipated Construction Duration

Partners and Agreements
Report Completion

MCDOT Project Manager

Competitive Bid per Federal Requirements
To be determined
To be determined
To be determined
City of Peoria, City of Glendale, City of El Mirage, Arizona
Department of Transportation, Maricopa Association of
Government
September 2019
Ben Markert, PE, PTOE
2901 West Durango Street, Phoenix, AZ 85009
602.506.8651
Ben.Markert@Maricopa.Gov

MCDOT Project No.: TT0573
TRACS No.: T0145 03D

On August 14, 2018, the Project Partners selected the following criteria for evaluation of the Candidate Alternatives.

Executive Summary












The proposed Northern Parkway is a 12.5-mile regional transportation facility that extends from Loop 303 to Grand
Avenue (US 60). A Design Concept Report (DCR) was prepared in April 2010 that identified the future Northern Parkway
ultimate configuration generally consisting of six through lanes (three travel lanes in each direction with a raised median).
Grade-separated Traffic Interchanges (TI) would enhance traffic flow at major arterial intersections, including Sarival
Avenue, Reems Road, Litchfield Road, Dysart Road, El Mirage Road, 99th Avenue, 97th Avenue, 93rd Avenue (split
diamond; west ramps), 91st Avenue (split diamond; east ramps), 83rd Avenue, and 75th Avenue and an underpass at
103rd Avenue. Major bridges are proposed that will cross the Agua Fria River, New River, Grand Avenue, and a bypass
bridge will cross over Loop 101.
Project Need
Maricopa County Department of Transportation (MCDOT) Project TT0573 is studying the Northern Parkway Program
segment from 99th Avenue to 63rd Avenue. While some segments of the Northern Parkway Program west of MCDOT
Project TT0573 are complete, no improvements have been made within the project area. Existing (2018) Average Daily
Traffic (ADT) within the project area varies from 36,000 at Loop 101 to 24,000 at Grand Avenue. ADT is forecasted to
increase to 70,000 at Loop 101 and 39,000 at Grand Avenue by 2040. The increased traffic is projected to cause the Level
of Service (LOS) to decrease to LOS F throughout the corridor. There is a need to address capacity issues as travel demand
increases.
Project Purpose
MCDOT Project TT0573 Northern Parkway Scoping Assessment: Loop 101 to Grand Avenue, ADOT TRACS Number T0145
03D, is a roadway and traffic project meant to aid the Northern Parkway Project Partners in evaluating the Northern
Parkway Program, in terms of configuration needs, phasing, and identification of gaps. The project studies the four-mile
segment of Northern Avenue, between 99th Avenue and 63rd Avenue, located in Maricopa County Board of Supervisors
District 4. Northern Avenue within the project area traverses the city of Glendale, city of Peoria, and unincorporated
Maricopa County. Generally, the city of Peoria jurisdiction is located north of Northern Avenue and the city of Glendale
jurisdiction is located south of Northern Avenue.
Existing Northern Avenue from 99th Avenue to Grand Avenue generally consists of a five-lane section with bike lanes: two
through lanes for both travel directions and two-way left-turn lane. There is sidewalk on at least one side of the road
between 99th Avenue and 83rd Avenue.

Evaluation of Alternatives
Project TT0573 was approved by the Project Review Committee on August 3, 2017. The Consultant Notice to Proceed
(NTP) for project scoping was awarded on November 29, 2017, and a kick-off meeting took place on December 7, 2017.
Following various progress meetings and a design charrette, roll plots of the Conceptual Alternatives were submitted on
May 21, 2018. After a comment resolution meeting and various progress meetings, the Project Partners selected the
Conceptual Alternatives to move forward as Candidate Alternatives.











Public Acceptance
Regional vs. Local Travel
Right-of-Way
Safety
Serves Existing Activity Centers
Structure Improvements
Traffic Operations
Transit Accommodation
Utility Impacts

Roll plots of the Candidate Alternatives were submitted on October 8, 2018. After several progress meetings, comment
resolution meeting, and public and business open houses and comment period, the Project Partners selected Candidate
Alternatives to move forward as the Recommended Alternative. The Draft Scoping and Design Report and Scoping Plans
were submitted on March 22, 2019. The submittal included a face sheet, general notes, geometric control sheets, typical
sections, details, intersection details, roadway plan and profile, structures sheets, pavement markings, traffic signal plans,
driveway profiles, and cross sections.
Table E1 lists the conceptual, candidate and recommended alternative and the advantages and disadvantages of each
alternative.
Table E1 – Advantages and Disadvantages of Alternatives
Advantages

Disadvantages

Conceptual Alternatives
Loop 101
Diverging Diamond Interchange

The purpose of Project TT0573 is to produce scoping level plans available for consideration to advance to design and
construction. This study will identify a Recommended Alternative that addresses increasing travel demand and capacity
needs. It will confirm the ultimate right-of-way needs allowing agencies to move forward with economic development
opportunities.
Per the original Intergovernmental Agreement (IGA), the Northern Parkway Project is defined as the limited, fiscally
constrained interim concept included within the overall scope of the DCR and described in Appendix C of the Northern
Parkway 2010 Final DCR. The Recommended Alternative identified by TT0573 includes both funded and unfunded items.
The only portion of the TT0573 Recommended Alternative that is funded through the IGA are the improvements west of
87th Avenue.

Access Management
Bicycle/Pedestrian Accommodations
Compatibility with Previous IGAs/Agreements
Constructability
Construction Traffic Control
Drainage
Environmental Impacts
Geometry
Land Use Impacts
Project Costs

Single Point Urban Interchange
Standard Diamond Interchange
DCR Concept
Corridor
No-Build
DCR Concept
Corridor A – Modified CSRA Section
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Corridor B – Parkway Typical Section
Corridor C – Arterial Typical Section

- Operates at LOS C in 2040
- Reduces conflict points
- Keeps existing Loop 101 bridge
-

Operates at LOS C in 2040
Reduces conflict points
Operates at LOS C in 2040
Keeps existing Loop 101 bridge
Approved by Executive
Committee for 2010 DCR

- No right-of-way impacts
- Best LOS
- Accommodates future
widening with minimal rework
- Accommodates future
widening
- Fewer right-of-way impacts

- New interchange type will require
education for the public
- Right-of-way impacts to Park West
sign
- Requires replacement of Loop 101
bridge
- Less latent capacity
- Most expensive alternative

- Will operate at LOS D by 2031
- Most right-of-way impacts
- Significant right-of-way impacts
- Future widening requires rework
- Does not accommodate future
expansion
MCDOT Project No.: TT0573
TRACS No.: T0145 03D

Advantages
Corridor D – Narrow Median with - Fewest right-of-way impacts
Access Control
Grand Avenue Concept
- Grade separates Northern
Avenue from Grand Avenue
and the BNSF Railway
Candidate Alternatives
- No right-of-way impacts
No build
Loop 101
Diverging Diamond Interchange
- Operates better than the
diamond for most movements
- Reduced number of conflict
movements
- Provides increased throughput
Standard Diamond Interchange
- Operates acceptably
Corridor 93rd Avenue to 81st Drive
- Reduced private property
impacts
- Access control
Corridor 81st Drive to 75th Avenue
Match north curb line
- Reduced impacts to north
Match south curb line
Centered on Section Line
Grand Avenue Concept

Diverging Diamond Interchange

Match north curb line
Grand Avenue Concept

- Reduced impacts to south
- Matches existing alignment
Grade separates Northern
Avenue from Grand Avenue
and the BNSF Railway
Recommended Alternative
- Operates better than the
diamond for most movements
- Reduced number of conflict
movements
- Provides increased throughput
- Impacts to Park West sign
eliminated
- Reduced impacts to north
- Grade separates Northern
Avenue from Grand Avenue
and the BNSF Railway

Disadvantages

Recommended Alternative

- Restricts access

The Recommended Alternative was selected based on input from the Project Partners, the evaluation of the alternatives,
and public input. The proposed changes in the Recommended Alternative should improve capacity and safety on Northern
Avenue by providing continuous sidewalks and bike lanes for non-motorized users and by increasing the number of lanes
for vehicular traffic. The total number of through lane miles built by this project is 30.5 lane miles, 12.5 miles of which are
new. Executive Committee approval would be required if unfunded improvements are proposed as a funded project in
the Northern Parkway Program.

- Requires extensive utility
relocations
- High cost
- Will operate at LOS D by 2031

Funded corridor improvements from the Recommended Alternative include:





- New interchange type will require
education for the public
- Right-of-way impacts to Park West
sign
- Less latent capacity
- Public reaction to modified access
at 89th Avenue
- Right-of-way impacts to building to
south
- Large number of homes impacted
- Right-of-way impacts to both sides
- Requires extensive utility
relocations
- High cost
- New interchange type will require
education for the public

- Right-of-way impacts to building to
south
- Requires extensive utility
relocations
- High cost





Diverging Diamond Interchange (DDI) at Loop 101 to replace the existing Diamond Interchange;
Widening Northern Avenue to four through lanes in each direction from 99th Avenue to 91st Avenue;
Widening Northern Avenue to three through lanes in each direction from 91st Avenue to 87th Avenue;
Construction of dual left turn lanes and right turn pockets along Northern Avenue at its intersections with 99th
Avenue, 93rd Avenue, and 91st Avenue;
Construction of a left turn lane and right turn pocket along Northern Avenue at its intersection with 98th
Avenue (northbound only);
Widening or construction of other streets including 99th Avenue, Hayward Avenue, and 89th Avenue;
Construction of a raised median from 99th Avenue to 87th Avenue to reduce conflict points and control access.

Unfunded corridor improvements from the Recommended Alternative include:






Reconfiguration of the Northern Avenue intersection with Grand Avenue to remove an at-grade railroad
crossing, prioritize through traffic on Grand Avenue, and enhance the access to and from downtown Glendale;
Widening Northern Avenue to three through lanes in each direction from 87th Avenue to Grand Avenue.
Construction of dual left turn lanes and right turn pockets along Northern Avenue at its intersections with 83rd
Avenue and 75th Avenue;
Widening or construction of 83rd Avenue; and
Construction of a raised median from 87th Avenue to Grand Avenue to reduce conflict points and control access.

Raised median is proposed within the project area as part of the Recommended Alternative to manage access, improve
operations, and improve safety. Median openings are provided at a minimum of every half-mile. Access for emergency
vehicles will be provided every quarter mile. Per Partner Agency request, additional access points will be evaluated after
scoping is complete. Where access restrictions were made in the Recommended Alternative, additional improvements
parallel to Northern Avenue, such as Hayward Avenue, have been designed.
The existing right-of-way is inconsistent along Northern Avenue in the project area and varies from 80 feet to 120 feet
centered on the section line. It is anticipated that new right-of-way will be required for the Recommended Alternative in
the form of full takes, fee right-of-way, drainage easements, utility easements, and temporary construction easements
(TCEs) affecting 150 parcels. The parcels affected by changes to right-of-way include residential, commercial, industrial,
agricultural, municipal, and state lands. An estimated 44 acres of land will be impacted. The funded portion of the
Recommended Alternative between 99th Avenue and 87th Avenue will impact approximately 15 acres of land across 41
parcels including three total takes, fee right-of-way, drainage easements, utility easements, and TCEs.
The Recommended Alternative will improve drainage in the project area with a new storm drain system from 99th Avenue
to west of Loop 101 that will outfall to a proposed onsite retention basin at the southwest corner of 99th Avenue and
Northern Avenue. Along Northern Avenue on the west side of Grand Avenue, a proposed 60-inch storm drain will collect
100-year, 24-hour flows and route this flow to a proposed basin located at the northeast corner of 71st Avenue and
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Because right-of-way (ROW) acquisition is required from the Tohono O’Odham Nation (TON), the Bureau of Indian Affairs
(BIA) must complete an EA to comply with the National Environmental Policy Act (NEPA) for the federal action of granting
ROW easement. During final design of the segment that will require ROW from the TON, coordination with the BIA, ADOT,
and the Federal Highway Association (FHWA) would occur to determine if a combined NEPA document can be completed
to satisfy all agencies NEPA requirements.
The project will also require ROW and relocation of irrigation facilities operated by Salt River Project on Bureau of
Reclamation (BOR) properties. Relocation or removal of these facilities may require action by the BOR which is subject to
NEPA.

Unfunded

Unfunded

Unfunded

Unfunded
Segment:
75th Avenue to
63rd Avenue

Segment:
83rd Avenue to
75th Avenue

Currently, not all portions of the project are programmed for design and/or construction. It is anticipated that the overall
scope of work would be divided into numerous separate design and construction packages. During the final design stage
of each individual project, an update of the Environmental Assessment (EA) would be prepared through coordination
between MCDOT Environmental Branch and ADOT to ensure that the Finding of No Significant Impact (FONSI) remains
valid.

Unfunded

Segment:
87th Avenue to
83rd Avenue

Environmental Considerations

Funded

Intersection:
75th Avenue
Intersection

The Recommended Alternative is estimated to cost approximately $222.6M.

Funding Status

Intersection:
83rd Avenue
Intersection

Relocation of 12kv and 69kV overhead electric located between 75th Avenue and Grand Avenue is anticipated to be part
of the ultimate improvements which are currently unfunded. Most irrigation facilities that require relocation are owned
by SRP; however, there are some private irrigation facilities that will require relocation. There is an existing city of Peoria
well located at the northwest corner of 83rd Avenue and Northern Avenue that will be abandoned. The extent of wet
(water, sewer, and storm drain) and dry (include telephone, cable, fiber and gas) utility relocation is not known at this
stage. Pothole exploration will need to be performed to determine if these facilities are in conflict.

Table E2 – Cost Estimate Summary

Segment:
99th Avenue to
87th Avenue

Northern Avenue. East of Grand Avenue the existing 60-inch storm drain will be relocated to the south side of Northern
Avenue.

$27.9M

$5.0M

$3.1M

$3.5M

$7.6M

$112.0M

Utility Relocations

$2.2M

$1.2M

$0.5M

$0.3M

$1.1M

$16.0M

Environmental Mitigation

$0.24M

$0.04M

$0.03M

$0.03M

$0.07M

$0.95M

Design

$2.2M

$0.4M

$0.3M

$0.3M

$0.6M

$9.0M

Construction Management

$4.2M

$0.7M

$0.5M

$0.5M

$1.1M

$16.8M

Right-of-Way

$4.5M

$0.9M

$1.3M

$0.2M

$0.6M

$5.6M

Other*

$5.6M

$1.2M

$0.8M

$0.2M

$0.4M

$5.6M

Total

$44.4M

$8.3M

$5.9M

$4.7M

$10.4M

$148.9M

Costs
Construction Item

“Other” items include Construction Contingencies and Implementation Segment Breakout Adjustment
Italicized values are included in the Construction Item total

Estimated Cost

Lifecycle Cost

The Northern Parkway Program segment between 99th Avenue and Grand Avenue will be subdivided into multiple
construction contract groups; consequently, six cost estimates were developed. The cost estimates utilize MCDOT
standard items. Unit prices were derived utilizing historic bid data. A line item equivalent to 25 percent of the construction
item subtotal was utilized and is listed as “unidentified items.” The unidentified items include lighting, landscaping, transit
appurtenances, noise walls, and railroad crossing infrastructure. Traffic control costs utilize a percentage and are
estimated to be equivalent to 5 to 10 percent of the construction item subtotal. The percentage varies based on the
anticipated complexity of the traffic control. Construction costs associated with tying into the existing in an interim
condition were estimated to be 15 to 20 percent of the total construction cost. This line item is utilized only on the 99th
Avenue to 87th Avenue segment and intersection improvement construction contract groups.

Relative to existing expenditures, maintenance costs are anticipated to stay the same as west of 75th Avenue and increase
east of 75th Avenue.

A summary of the cost estimates is shown in Table E2. Note that Construction Item is inclusive of Environmental Mitigation
cost which was rounded to the nearest $10,000 and that all other cost subtotals were rounded to the nearest $100,000.

West of 75th Avenue, new retaining walls (near Loop 101), potential new noise walls (near residences), and additional
pavement area will increase maintenance costs. However, the pavement will likely not require major maintenance work
in the near term, effectively neutralizing the maintenance costs associated with the walls and increased pavement area.
East of 75th Avenue, three new bridges (flyover and Northern Avenue structures) and new retaining walls will increase
maintenance costs.
Implementation Plan
After evaluating the recommended improvements within the project limits, six distinct construction contract groups were
identified. The six projects were identified as either Near-Term, Mid-Term, or Long-Term, based on the estimated available
funding and the anticipated construction time horizon.
Near-Term Project (construct within the next five years)
One near-term project is recommended: the reconstruction of Northern Avenue from 99th Avenue to 87th Avenue. This
project has been designated as TT0372 in the MCDOT Program. It is anticipated that advancement of design and
construction of TT0372 will occur prior to the TT0600 Northern Parkway Agua Fria River to 99th Avenue construction
projects (TT0500, TT0501 and TT0502).
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Mid-Term Projects (construct prior to conclusion of the existing Northern Parkway Program)
Two mid-term projects are recommended: (1) improvements to the intersection of Northern Avenue and 83rd Avenue
(83rd Avenue Intersection improvements) and (2) improvements to the intersection of Northern Avenue and 75th Avenue
(75th Avenue Intersection improvements). These projects have been designated as TT0504 in the MCDOT Program.

committee and approved on February 19, 2009, and amended on March 18, 2010. The IGA and bylaws identify MCDOT as
the lead agency for final design and construction of Northern Parkway.
IGAs that will need to be established to progress the Recommended Alternative forward into design and construction
include:

It is anticipated that the advancement of the design and construction of the mid-term projects will be dictated by the
remaining Northern Parkway Program funding after bidding is complete on all Northern Parkway Program construction
improvements west of 87th Avenue (including other project such as TT0347 Dysart Road to Agua Fria River, TT0372
[TT0573 near-term improvements], TT0427 Dysart Road Overpass, TT0499 El Mirage Road Overpass, and TT0600
construction projects [TT0500, TT0501 and TT0502]). Based on the MAG FY 2020 Arterial Life Cycle Program (ALCP) dated
June 26, 2019, it is unlikely that funding will be available for these mid-term projects.
It is recommended that the 83rd Avenue improvements proceed prior to the 75th Avenue improvements. The 83rd
Avenue project interfaces with two adjacent projects, (1) TT0579 83rd Avenue, Northern Avenue to Butler Drive and (2)
an unprogrammed adjacent project south of Northern Avenue. The 83rd Avenue intersection is also anticipated to handle
a higher volume of traffic.
Long-Term Projects (construct after the conclusion of the existing Northern Parkway Program)
Three long-term projects are recommended: (1) improvements to the Northern Avenue corridor between 87th Avenue
and the 83rd Avenue Intersection improvements, (2) improvements to the Northern Avenue corridor between the 83rd
Avenue Intersection improvements and the 75th Avenue Intersection improvements, and (3) all improvements east of the
75th Avenue Intersection improvements.







Stakeholders
In addition to the general public and business community, stakeholders included:













It is anticipated that the Northern Parkway Program funding will be exhausted by other Northern Parkway projects prior
to the further development of the long-term projects. Consequently, new funding agreements will need to be established
to complete the program. The new funding agreements may include additional funding partners including ADOT. Potential
funding sources may include regional funding.
It is anticipated that the order in which the long-term projects are completed will be dictated by the IGAs and funding
sources.
Concurrent Technical Documents
Supporting documents developed as part of Project TT0573 include:








Alternatives Analysis Technical Memorandum
Drainage Report Technical Memorandum
Environmental Identification Memorandum
Right-of-Way Report Technical Memorandum
Structures Technical Memorandum
Traffic Analysis Technical Memorandum
Utilities Technical Memorandum

MCDOT and the cities of Glendale and Peoria regarding design standards for aesthetics, landscaping, lighting, ITS
conduit use, etc.;
ADOT and the city of Peoria regarding design, maintenance and signal operations at the Loop 101 TI;
ADOT and the city of Glendale regarding design, maintenance and signal operations at the Grand Avenue TI;
MCDOT and the cities of Glendale and Peoria regarding maintenance and ROW and roadway improvement
requirements for private developers; and
MAG and MCDOT for each project segment. MAG policies and procedures require an agreement be in place
before any reimbursements can be made.

ADOT;
BNSF Railway;
City of El Mirage;
City of Glendale;
City of Peoria
Kinder Morgan (formerly known as El Paso Natural Gas);
MAG;
MCDOT;
MCRED;
SRP;
Tohono O’Odham Nation;
Other utilities along the corridor.

Value Engineering Recommendations
Project TT0573 reassessed the Northern Parkway DCR concept based on current projected travel demand and identified
improvements that reduced costs and right-of-way impacts. It is not recommended that the Value Engineering (VE)
process be completed for the Loop 101 and corridor improvements Recommended Alternative since the reassessment of
the DCR concept served as a VE process.

Partners and Agreements
The Northern Parkway Program is a multi-agency project with the city of El Mirage, city of Glendale, Maricopa County,
and the city of Peoria, together referred to as the Partner Agencies. Each partner agency has a representative that makes
up the Northern Parkway Executive Committee. The Partner Agencies all have a financial role in the project, have
jurisdiction along the proposed route, and have had the primary roles in developing the Northern Parkway design concept.
An existing Intergovernmental Agreement (IGA) between the Partner Agencies was developed by the executive committee
and approved on December 18, 2008. In addition, Northern Parkway Executive Committee Bylaws were developed by the

It is recommended, however, that the VE process be completed for the Grand Avenue improvements when funding
becomes available for final design. The anticipated horizon year for construction is 10+ years in the future. The project
needs may change over the next decade if economic growth and traffic patterns diverge from current forecasts. The VE
process would incorporate the evolving public needs and updated Project Partner priorities to identify cost saving
opportunities.
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100 PROJECT OVERVIEW
Maricopa County Department of Transportation (MCDOT) Project No. TT0573, Northern Parkway: Loop 101 to Grand
Avenue, is a roadway and traffic scoping project.
100.1

PRC Request

Project No. TT0573, Northern Parkway: Loop 101 to Grand Avenue was approved by the Project Review Committee (PRC)
for advancement to the scoping process on August 3, 2017.
100.2

Background

The proposed Northern Parkway is a 12.5-mile regional transportation facility that extends from Loop 303 to Grand
Avenue (US 60). From west to east, it follows the Butler Drive alignment between Loop 303 and Litchfield Road north of
Luke Air Force Base (LAFB) and shifts southeastward to an alignment along the current Northern Avenue alignment. The
selected alternative, as indicated in the Northern Parkway 2010 Final Design Concept Report (DCR) dated April 2010, is
located in Maricopa County and the cities of El Mirage, Glendale, and Peoria.
Based on the DCR, the future Northern Parkway ultimate configuration would generally consist of six through lanes (three
travel lanes in each direction with a raised median). Grade-separated Traffic Interchanges (TI) would enhance traffic flow
at major arterial intersections, including Sarival Avenue, Reems Road, Litchfield Road, Dysart Road, El Mirage Road, 99th
Avenue, 97th Avenue, 93rd Avenue (split diamond; west ramps), 91st Avenue (split diamond; east ramps), 83rd Avenue,
and 75th Avenue and an underpass at 103rd Avenue. Major bridges are proposed that will cross the Agua Fria River, New
River, Grand Avenue, and a bypass bridge will cross over Loop 101.
Northern Parkway is a multi-agency project with the city of El Mirage, city of Glendale, Maricopa County, and the city of
Peoria, together referred to as the Partner Agencies. Each partner agency has a representative that makes up the Northern
Parkway Executive Committee. The Partner Agencies all have a financial role in the project, have jurisdiction along the
proposed route, and have had the primary roles in developing the Northern Parkway design concept. An
Intergovernmental Agreement (IGA) between the Partner Agencies was developed by the executive committee and given
final approval on December 18, 2008. In addition, Northern Parkway Executive Committee Bylaws were developed by the
committee and approved on February 19, 2009, and amended on March 18, 2010. The IGA and bylaws identify MCDOT as
the lead agency for final design and construction of Northern Parkway.
The Arizona Department of Transportation (ADOT), Federal Highway Administration (FHWA), Maricopa Association of
Governments (MAG), Flood Control District of Maricopa County (FCDMC), and LAFB are primary stakeholder agencies. For
the purpose of this document, the term Project Partners includes the Partner Agencies and ADOT, FHWA, MAG, and
FCDMC.
Approximately 70 percent of funding for the Northern Parkway Program is obtained from regional sources allocated by
MAG such as the Federal Surface Transportation Program (STP) funds. This portion of the funding contains federal dollars.
The remaining 30 percent is funded by the Partner Agencies. A breakdown for each partner is provided below:
 City of Peoria: 20%
 City of El Mirage: 10%
 City of Glendale: 40%
 MCDOT: 30%
The MAG Regional Transportation Plan (RTP) identified approximately $316M to fund the Northern Parkway Program.
This is approximately half of the estimated cost of $613M. Within the project area, only the Loop 101 interchange area
and major intersections from 91st Avenue to Grand Avenue are funded. Funded improvements are anticipated to begin
construction in Fiscal Year (FY) 2025. Per the original Intergovernmental Agreement (IGA), the Northern Parkway Project
is defined as the limited, fiscally constrained interim concept included within the overall scope of the DCR and described
in Appendix C of the Northern Parkway 2010 Final DCR. The Recommended Alternative identified by TT0573 includes both

funded and unfunded items. The only portion of the TT0573 Recommended Alternative that is funded through the IGA
are the improvements west of 87th Avenue.
MCDOT Project TT0573 Northern Parkway is a roadway and traffic project from 99th Avenue to 63rd Avenue.
While some segments of the Northern Parkway Program west of MCDOT Project TT0573 are complete, no improvements
have been made within the project area. Northern Avenue within the project area is located within the city of Peoria, city
of Glendale, and Unincorporated Maricopa County. This area is part of seven Census Tracts and 10 block groups as defined
in the US Bureau of the Census 2016 American Community Survey (ACS) 5-year profile. The population within the
combined block groups is approximately 14,259 people. Several block groups have populations of Hispanic ethnicity higher
than city of Glendale, city of Peoria, and Maricopa County. Additionally, several block groups display demographic
composition with higher percentages of persons living below the poverty level and living in households with limited
English-speaking ability.
There are several community and entertainment locations in the project area such as schools, hospitals, and parks.
Raymond S. Kellis High School is located south of Northern Avenue at 91st Avenue. Raymond S. Kellis is part of the Peoria
Unified School District (PUSD). PUSD bus routes use Northern Avenue to access the school. Sun Valley Elementary School
is located near the project area on the southeast corner of Butler Drive and 95th Avenue and is part of PUSD.
Harvest Church Assembly of God is located on the northwest corner of Northern Avenue and 83rd Avenue. In addition to
service on Wednesdays and Sundays, Harvest Church hosts Harvest Kidz School which offers preschool through
kindergarten classes, Monday through Friday from 7:00 am to 6:00 p.m.
Dignity Health St. Joseph’s Westgate Medical Center is located near the project area at Desert River Boulevard and 99th
Avenue.
Northern Horizon Park is located at Northern Avenue and 63rd Avenue and is owned and maintained by the city of
Glendale. The park includes ramadas, open turf, and a dog park.
Desert Diamond Casino is located south of Northern Avenue at 93rd Avenue. Initial construction of the casino included
the casino area with games. The Casino is currently under construction with the addition of a resort, restaurants and
expanded casino floor.
The Westgate Entertainment District is located one mile south of the project area between Loop 101 and 91st Avenue and
Bethany Home Road and Glendale Avenue. The Westgate Entertainment District is inclusive of the Tanger Outlets
Westgate for shopping and Gila River Arena which hosts the Arizona Coyotes of the National Hockey League (NHL) and
concerts. State Farm Stadium, home to the Arizona Cardinals of the National Football League (NFL) is located directly south
of the project area at Maryland Avenue and 95th Avenue. Traffic is often rerouted to Northern Avenue for access to Loop
101 during special events.
100.3

Project Need

The purpose and need for Northern Parkway is to provide a regional transportation facility in the West Valley needed to
reduce travel time, increase capacity, improve traffic safety, provide connectivity to the regional roadway network,
promote economic vitality, and serve population and employment growth. Existing (2018) Average Daily Traffic (ADT)
within the project area varies from 36,000 at Loop 101 to 24,000 at Grand Avenue. ADT is forecasted to increase to 70,000
at Loop 101 and 39,000 at Grand Avenue by 2040. The increased traffic is projected to cause the Level of Service (LOS) to
decrease to LOS F throughout the corridor. There is a need to address capacity issues as travel demand increases.
100.4

Description of the Project

MCDOT Project TT0573 along Northern Avenue is approximately 4.5 miles long starting at 99th Avenue (Sta 100+00.00)
and ending at 63rd Avenue (Sta 339+20.85). Northern Avenue is functionally classified as a Moving Ahead for Progress in
the 21st Century (MAP-21) National Highway System (NHS) principal arterial and as an urban, principal arterial in the
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MCDOT Major Streets and Routes Plan (MSRP) 2011. Existing Northern Avenue from 99th Avenue to Grand Avenue
generally consists of a five-lane section with bike lanes: two through lanes for both travel directions and two-way left-turn
lane. The existing roadway width is 66 feet comprised of 11-foot through lanes, 5-foot bike lanes, and 12-foot median that
generally serves as a two-way left-turn lane. Curb and gutter is present on both sides of the road throughout the project
area. There is sidewalk on at least one side of the road between 99th Avenue and 83rd Avenue. The sidewalk alignments
vary between an even offset from the curb and meandering. Generally, there are no sidewalk along Northern Avenue east
of 83rd Avenue. At signalized intersections, the two-way left-turn lane transitions to a left-turn lane. There are right-turn
lanes at some intersections and commercial properties. The total number of through lane miles built by this project is 30.5
lane miles, 12.5 miles of which are new.
The Recommended Alternative has been selected based on input from the Project Partners, the evaluation of the
alternatives, and feedback from the public during the outreach period. The proposed changes in the Recommended
Alternative may potentially improve capacity and safety on Northern Avenue by providing continuous sidewalks and bike
lanes for non-motorized users and by increasing the number of lanes for vehicular traffic. Corridor improvements include:






Widening Northern Avenue to four through lanes in each direction from 99th Avenue to 91st Avenue;
Widening Northern Avenue to three through lanes in each direction from 91st Avenue to Grand Avenue;
Construction of dual left turn lanes and right turn pockets along Northern Avenue at its intersections with 99th
Avenue, 93rd Avenue, 91st Avenue, 83rd Avenue, and 75th Avenue;
Widening or construction of other streets including 99th Avenue, Hayward Avenue, 89th Avenue, and 83rd
Avenue; and
Construction of a raised median to reduce conflict points and control access.

The Recommended Alternative also replaces the Northern Avenue interchange with Loop 101 with a Diverging Diamond
Interchange (DDI) and reconfigures the Northern Avenue intersection with Grand Avenue to remove an at-grade railroad
crossing, prioritize through traffic on Grand Avenue, and enhance the access to and from downtown Glendale.
There are existing traffic signals at 99th Avenue, 98th Avenue, southbound Loop 101 TI ramps, northbound Loop 101 TI
ramps, 93rd Avenue, 91st Avenue, 83rd Avenue, 75th Avenue, and 67th Avenue/Grand Avenue. All traffic signals are
owned and maintained by the city of Peoria except for those at Loop 101 and 67th Avenue/Grand Avenue which are
owned and maintained by ADOT. Existing signalized intersections will remain as part of the Recommended Alternative.
The Final Scoping plans depict a three-leg intersection at 98th Avenue and right-in right-out access at 89th Avenue.
These intersections should be further evaluated during Final Design as noted in the Final Scoping Plans for a south leg
and a signalized, full-access intersection, respectively.
Raised median is proposed within the project area as part of the Recommended Alternative to manage access, improve
operations, and improve safety. Median openings are provided at a minimum of every half-mile. Access for emergency
vehicles will be provided every quarter mile. Per Partner Agency request, additional access points will be evaluated after
scoping is complete. Where access restrictions were made in the Recommended Alternative, additional improvements
parallel to Northern Avenue, such as Hayward Avenue, have been designed.
The existing right-of-way is inconsistent along Northern Avenue in the project area and varies from 80 feet to 120 feet
centered on the section line. It is anticipated that new right-of-way will be required for the Recommended Alternative in
the form of full takes, fee right-of-way, drainage easements, utility easements, and temporary construction easements
(TCEs) affecting 150 parcels. Approximately 27 parcels will be full takes. Fee right-of-way is anticipated along the majority
of the corridor. A total of 132 parcels will have fee acquisition. 101 parcels will have utility easements. Five parcels will
have drainage easements. 25 parcels will be impacted by TCEs, in conjunction with fee, utility, and/or drainage easements.

Driveway TCEs are approximately 5 feet wide and vary in length. The parcels affected by changes to right-of-way include
residential, commercial, industrial, agricultural, municipal, and state lands. An estimated 44 acres of land will be impacted.
The Recommended Alternative will improve drainage in the project area with a new storm drain system from 99th Avenue
to west of Loop 101 that will outfall to a proposed onsite retention basin at the southwest corner of 99th Avenue and
Northern Avenue. Along Northern Avenue on the west side of Grand Avenue a proposed 60-inch storm drain will collect
100-year, 24-hour flows and route this flow to a proposed basin located at the northeast corner of 71st Avenue and
Northern Avenue. East of Grand Avenue the existing 60-inch storm drain will be relocated to the south side of Northern
Avenue.
Relocation of 12kv and 69kV overhead electric located between 75th Avenue and Grand Avenue is anticipated. Most
irrigation facilities that require relocation are owned by SRP; however, there are some private irrigation facilities that will
require relocation. There is an existing city of Peoria well located at the northwest corner of 83rd Avenue and Northern
Avenue that will be abandoned. The extent of wet (water, sewer, and storm drain) and dry (include telephone, cable, fiber
and gas) utility relocation is not known at this stage. Pothole exploration will need to be performed to determine if these
facilities are in conflict.
No railroad improvements are included as part of the Recommended Alternative. Operations of Grand Avenue and the
BNSF Railway are anticipated to improve with the grade separation of Northern Avenue.
The city of Peoria is interested in extending Bus Route 80 along Northern Avenue through the project area. This line
currently ends at 59th Avenue just east of the project area. While transit infrastructure was not included in the
Recommended Alternative, the proposed right-of-way reserves areas for future bus service along Northern Avenue.
100.5

Project Study Area

Project TT0573 studies the four-mile segment of Northern Avenue, between 99th Avenue and 63rd Avenue, located in
Maricopa County Board of Supervisors District 4. Northern Avenue within the study area traverses the city of Glendale,
city of Peoria, and unincorporated Maricopa County. Generally, the city of Peoria jurisdiction is located north of Northern
Avenue and the city of Glendale jurisdiction is located south of Northern Avenue. There are Maricopa County islands
between 99th Avenue and 75th Avenue. Major features surrounding the study area include interchanges at Loop 101 and
Grand Avenue, Agua Fria Generating Station, Desert Diamond Casino, State Farm Stadium, Park West, Peoria Crossings,
and Raymond S. Kellis High School.
The project is located within Township 2 North, Range 1 East, Sections 1 through 5; Township 2 North, Range 2 East,
Section 6; Township 3 North, Range 1 East, Section 32 through 36; and Township 3 North, Range 2 East, Section 31 of the
Arizona State Plane. The study area is relatively flat with and average project elevation of 1,100 feet.
Figure 1 illustrates a project location map.
100.6

Project Purpose

MCDOT Project TT0573 Northern Parkway Scoping Assessment: Loop 101 to Grand Avenue, ADOT TRACS Number T0145
03D, is a roadway and traffic project meant to aid the Northern Parkway Project Partners in evaluating the Northern
Parkway Program, in terms of configuration needs, phasing, and identification of gaps. The purpose includes the
production of pre-design level plans available for consideration to advance to design and construction in the funded
portion of the program (which ends fiscal year 2026). This study will identify a Recommended Alternative and confirm the
ultimate right-of-way needs, allowing agencies to move forward with economic development opportunities.
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Figure 1 – Project Area Map

12/19/2019

Page 3 of 102

MCDOT Project No.: TT0573
TRACS No.: T0145 03D

100.7

Project Scoping Schedule

Project TT0573 was approved by the PRC on August 3, 2017. The Consultant Notice to Proceed (NTP) for project scoping
was awarded on November 29, 2017. A project kick-off meeting took place on December 7, 2017 during which participants
discussed the project schedule and identified issues, concerns, and potential solutions. A field walk was conducted on
January 30, 2018, during which attendees walked the corridor observing and documenting roadway, drainage, utility, and
right-of-way issues. Reference Section 200.5 for project design criteria discussed during Progress Meeting 1.
One-on-One meetings were held with the Project Partners including city of Peoria, city of Glendale, ADOT, and MCDOT
during which conceptual alternatives were discussed. A 4-hour design charrette took place on March 6, 2018, during which
attendees discussed conceptual alternatives and participated in an activity to select evaluation criteria. Over two progress
meetings in April and May, attendees selected the following as Conceptual Alternatives:

▪

Loop 101 Interchange Conceptual Alternatives
▫
▫

▪

Diverging Diamond Interchange
Single Point Urban Interchange

▫
▫

Standard Diamond Interchange
DCR Concept

DCR Concept
Corridor A – Modified CSRA Section
Corridor B – Parkway Typical Section

▫
▫
▫

Corridor C – Arterial Typical Section
Corridor D – Narrow Median with Access Control

Roll plots of the Conceptual Alternatives were submitted on May 21, 2018. The submittal also included a Preliminary
Traffic Analysis Memorandum and Conceptual Alternatives Memorandum. Comment resolution was discussed during a
progress meeting on June 19, 2019 where the Partner Agencies selected the Grand Avenue concept to move forward as a
Candidate Alternative and the following Candidate Alternatives at Loop 101:

▪
▪
▪

No-Build Alternative;
Diverging Diamond Interchange; and
Diamond Interchange.

Further refinements were made to the corridor alternatives to mitigate right-of-way impacts. The Hybrid Corridor
Alternative was selected to move forward as a Candidate Alternative during a progress meeting on July 17, 2018. The
Partner Agencies selected one alternative from 91st Avenue to 81st Avenue centered on the existing alignment and the
following alternatives from 81st Avenue to 75th Avenue for the Candidate Alternative stage:

▪
▪
▪
▪

No-Build Alternative;
Hybrid Corridor – East End Alternative 1 (construction baseline south of section line);
Hybrid Corridor – East End Alternative 2 (construction baseline north of section line); and
Hybrid Corridor – East End Alternative 3 (construction baseline coincidental with the section line).

Individual coordination meetings were held with Salt River Project (SRP) and BNSF Railway in late August to discuss the
Candidate Alternatives and potential issues, concerns and design criteria. An additional meeting took place with ADOT
Bridge Group on September 5, 2018 to discuss the Grand Avenue Candidate Alternatives. Meeting attendees agreed to
investigate three options for the Grand Avenue structure including:

▪
▪

No-Build Alternative;

Alternative 2 – Intersection uses existing 67th Avenue bridge with modifications; and
Alternative 3 – Intersection uses new Northern Avenue bridge with 67th Avenue tied in.

Roll plots of the Candidate Alternatives were submitted on October 8, 2018. The Draft Traffic Analysis Technical
Memorandum (TM) and Draft Alternatives Analysis TM. Individual one-on-one meetings were held with the city of Peoria
and the city of Glendale to discuss the candidate alternatives. During Progress Meeting 8 on November 1, 2018, the Partner
Agencies selected the DDI, Corridor South, and Grand Avenue concepts as the preferred alternatives. Formal selection of
the Recommended Alternative was pending public acceptance. A public meeting took place on January 16, 2019. A 30-day
comment period followed through February 15, 2019. A business open house took place on February 7, 2019 during which
the project team met with business owners along the corridor. Individual meetings were held with GEN-TECH and Property
Owner Alliance after the business open house to address specific questions and concerns.
During a Progress Meeting 11 on February 19, 2019, the Partner Agencies discussed public comments received and
decided to move continue moving forward with the DDI, Corridor South, and Grand Avenue concepts. These concepts
were formally selected as the Recommended Alternative on March 7, 2019 by the Northern Parkway Executive
Committee. During this time, the Partner Agencies also identified the limits of Northern Parkway at Dysart Avenue. East
of Dysart Avenue, the roadway will continue to be Northern Avenue.

Corridor Conceptual Alternatives Typical Sections
▫
▫
▫

▪
▪

The Draft Scoping and Design Report and Scoping Plans were submitted on March 22, 2019. The Draft Scoping and Design
Report was prepared following the MCDOT Project Development Manual (PDM), July 2017. The submittal included a face
sheet, general notes, quantity summary sheets, geometric control sheets, typical sections, details, TI schematic sheets,
intersection grading sheets, roadway plan and profile, structures sheets, traffic notes, pavement markings, traffic signal
plans, driveway profiles, and cross sections. The submittal also included a Final Traffic Analysis TM, Alternatives Analysis
TM, Utility Report, Drainage Report, Environmental Identification Memorandum (EIM), Structures TM, and Right-of-Way
TM.
A comment resolution took place on April 23, 2019, to discuss disposition of comments. Additional meetings held between
draft and final scoping include SRP, MAG, and project progress meeting, On July 18, 2019, a design workshop took place
for MCDOT Project TT0600 Northern Parkway Agua Fria River to 99th Avenue which assesses the segment of Northern
Parkway just west of Project TT0573. The findings of the design workshop for MCDOT Project TT0600 necessitated shifting
the Northern Parkway alignment south from 99th Avenue to the western limits of Loop 101.
On September 24, 2019, the Final SDR and Plans were submitted including face sheet, general notes, quantity summary
sheets, geometric control sheets, typical sections, details, TI schematic sheets, intersection grading sheets, roadway plan
and profile, structures sheets, traffic notes, pavement markings, traffic signal plans, driveway profiles, and cross sections.
The submittal also included a Sealed Traffic Analysis TM, Alternatives Analysis TM, Utility Report, Sealed Drainage Report,
EIM, Sealed Structures TM, and Right-of-Way TM.
Meeting materials, including agenda, sign-in, and meeting summaries for all technical meetings are included in Appendix
SDR-J. Public and business meeting materials including boards, comments, and other materials are included in Appendix
SDR-K.
100.8

Plans and Studies

The following sections identify plans, studies, and reports that were obtained and reviewed for this project.
Recommendations for improvements within the project area are noted for each document.

Alternative 1 – Place intersection on new fill island;
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MAG Northern Parkway ITS Infrastructure Needs Assessment Study, December 2018

City of Peoria ITS Strategic Plan, October 2017

MAG developed the Intelligent Transportation System (ITS) Infrastructure Needs Assessment Study from Loop 303 to Loop
101 to enhance traffic management in the corridor and ensure that future ITS needs are being met for the corridor. The
study was a collaborative effort between the Project Partners that inventoried existing infrastructure, identified gaps in
ITS infrastructure, and developed a list of traffic signal/ITS infrastructure needs along the corridor with costs and an
associated implementation plan. Infrastructure needs within the TT0573 project area include thermal cameras, controller
cabinets, detectors, and conduit with fiber. These improvements are anticipated to occur within a 5 to 10-year timeframe.

The city of Peoria developed an inventory of ITS infrastructure within city limits. The ITS infrastructure is used to help
facilitate safer and faster travel through a mix of adaptive traffic signals, closed-circuit televisions, fiber optic and wireless
communications, emergency vehicle preemptive systems, and more. There is existing infrastructure on Northern Avenue
at 93rd Avenue, 91st Avenue, 83rd Avenue, and 75th Avenue. The Northern Parkway ITS needs overlap with these
locations and may impact existing infrastructure.

MCDOT Active Transportation Plan, May 2018
MCDOT developed the Active Transportation Plan (ATP) to help guide the planning for multimodal facilities and identify
gaps in the unincorporated Maricopa County pedestrian and bicycle networks. Northern Avenue within the project area
is part of incorporated Maricopa County therefore no gaps were identified. Near the project area, 91st Avenue has been
identified for sidewalk and bicycle connections between Orangewood Avenue and Northern Avenue.
Southeast Corner of 99th Avenue and Northern Avenue (Parcel Number 142-56-010C)
Traffic studies have been developed for two different proposed developments on the southeast corner of 99th Avenue
and Northern Avenue. A summary of each study, one developed in September 2019 and the other March 2018, is provided
below.
 Northern Avenue (107th Avenue to 91st Avenue) Traffic Operations and Safety Assessments, September 2019: A
Traffic Impact Study (TIS) was developed for a proposed development at the southeast corner of Northern
Avenue and 99th Avenue. The proposed development would include a convenience store with a fueling station,
restaurants, shopping/retail, fitness center, hotel, and multi-family dwelling units. The development is
anticipated to be opened in 2021. The TIS is currently under review and should be coordinated with this project.
 Maricopa County Traffic Impact Analysis SEC 99th Avenue and Northern Avenue, March 2018: A Traffic Impact
Analysis (TIA) was prepared for a proposed retail development on the southeast corner of 99th Avenue and
Northern Avenue. The proposed site would include a shopping center and hotel land uses and have access from
Northern Avenue at the 98th Avenue signalized intersection. The TIA found that the signalized intersections of
99th Avenue/Northern Avenue and 98th Avenue/Northern Avenue would continue to operate at a Level of
Service (LOS) C or better for the 2024 traffic conditions, with the inclusion of the proposed development. The
TIA did not take into consideration the Northern Parkway program improvements.
City of Peoria Harvest Church Campus Expansion Traffic Impact Statement, March 2018
A TIS was prepared for the expansion of Harvest Church Assembly of God, located on the northwest corner of 83rd Avenue
and Northern Avenue. The report found that the additional weekday volume would have no significant impact on the
surrounding roadway system. The report also found that the main portion of trips associated with the expansion would
occur during the Sunday peak hour when daily and peak hour traffic level are lower on nearby roads. The proposed access
points on 83rd Avenue and existing access points on Northern Avenue may be affected by the Northern Parkway project.
Possible reconstruction may include ‘right-in/right-out’ access points on Northern Avenue and 83rd Avenue.
MCDOT Cost and Schedule Risk Assessment Agua Fria to 99th Avenue Northern Parkway Corridor, December 2017
The Cost and Schedule Risk Assessment (CSRA) identified the uncertainty and risk in the cost and schedule for the Northern
Parkway Program from Agua Fria to 99th Avenue. During a CSRA workshop held in September 2016, the Project Partners
agreed on a typical section for the corridor between Agua Fria and 99th Avenue including six lanes with a wide median. A
modified version of the typical section was evaluated as part of Project TT0573.

MAG 2040 Regional Transportation Plan, September 2017
The 2040 RTP is a comprehensive, performance-based, multi-modal regional plan through Fiscal Year 2040. The RTP covers
all major modes of transportation and addresses key transportation related activities, such as transportation demand
management. Along Northern Avenue, the RTP identifies the Loop 101 area to 91st Avenue and intersection
improvements between 91st Avenue and Grand Avenue for completion between FY 2023 to FY 2026. Near the project
area, the RTP identifies Loop 101 between Grand Avenue and I-10/Papago Freeway as to widen to eight general purpose
lanes for completion between FY 2023 and FY 2026. The RTP also anticipates 91st Avenue between Glendale Avenue and
Northern Avenue as widening to six lanes by 2040, but there is currently no estimated construction activity phase.
MCDOT Americans with Disabilities Act: Transition Plan Fiscal Year 2018, June 2017
The Americans with Disabilities Act (ADA) Transition Plan is intended to help provide equivalent access to the maximum
extent possible for people with disabilities. The Plan documents improvement needs, outlines methods to address ADA
issues, and sets a schedule for achieving compliance with the ADA. Improvements may include curb ramps with detectible
warning pavers, widening sidewalks, and smoothing cross slopes. Existing and new facilities will be ADA compliant.
MCDOT Transportation System Plan 2035, March 2017
MCDOT updated its Transportation System Plan (TSP) 2035 to set the overall goals, objectives, and strategies for
transportation needs. The TSP conducted a capacity needs analysis which identified the need for additional lanes on
existing MCDOT maintained roadways in the short-, mid-, and long-term horizons. Near the project area, long-term
capacity needs were identified in the TSP at 91st Avenue from 0.60 miles north of Glendale Avenue to Northern Avenue.
City of Peoria 89th Avenue and Northern Avenue Intersection Improvement Study, April 2016
The city of Peoria identified the intersection of 89th Avenue and Northern Avenue as one of five intersections to be
evaluated for improvement alternatives to provide safe and efficient transportation. Pedestrian safety was of primary
concern at 89th Avenue, as Raymond S Kellis High School is located to the south, residential neighborhoods are to the
north, and the intersection is unsignalized. There have been two pedestrian-related crashes in the vicinity of the
intersection since 2012. A Signal Warrant Analysis was conducted, and the intersection was found to meet three of the
nine warrants. City of Peoria will improve this intersection through their own capital improvements program (CIP) if the
intersection is not improved through the Northern Parkway program in the near-term.
MAG Northern Parkway Evaluation Study Summary Report, October 2015
MAG requested the Northern Parkway Evaluation Study to investigate the Northern Parkway Program’s financial health
and revisit the corridor concept to identify any Program efficiencies. The study found that the remaining funding for the
Program was insufficient for the scope of work remaining, and that the updated traffic forecasts near the corridor were
lower than estimated in the Northern Parkway Final DCR. The Loop 101 TI was evaluated as various interchange types
including a DDI to reduce planning-level costs, and an opportunity was identified to incorporate the Grand Avenue
COMPASS recommendations at Northern Avenue.
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MAG US 60/Grand Avenue COMPASS, June 2015
The US 60/Grand Avenue Corridor Optimization, Access Management, and System Study (COMPASS) was conducted in
2015 to identify corridor optimization and access management recommendations for the corridor. The COMPASS provides
for a uniform operational character for the Grand Avenue corridor across the various jurisdictions with recommendations
for grade separated interchanges and major arterials. Within the project area, the COMPASS plan recommended grade
separation of Northern Avenue from Grand Avenue to meet with 67th Avenue and a two-way flyover ramp to/from
Downtown Glendale.
MAG 99th Avenue COMPASS, May 2015
The 99th Avenue COMPASS was conducted in 2015 as an opportunity to address community and growth-related issues in
the West Valley. The plan provides broad-based, integrated transportation and land use vision for the cities along 99th
Avenue to support and implement over time. The report identifies the area around the intersection of 99th Avenue and
Northern Avenue as a Neighborhood Center, which contains a mix of uses and services that attract people from the
surrounding communities within a 15-minute drive. The 99th Avenue COMPASS recommends expanding the commercial
services offered around the intersection.
Near the project area, the MAG 99th Avenue COMPASS recommends the following projects within the near term:

▪
▪
▪
▪
▪

Avenue, and 75th Avenue and an underpass at 103rd Avenue. Major bridges are proposed that will cross the Agua Fria
River, New River, Grand Avenue, and a bypass bridge will cross over Loop 101. The final environmental assessment from
May 2010 had a Finding of No Significant Impact (FONSI) to the project area.
City of Glendale Transportation Plan, 2009
The city of Glendale developed a General Transportation Plan in 2009 to understand current conditions and define future
transportation improvements. The Plan identifies Northern Parkway as a grade-separated, access-controlled bypass
facility between Glenn Harbor Road and 89th Avenue. The Plan also identifies 99th Avenue as an arterial roadway between
Camelback Road and Northern Avenue for the 2030 Base Plan Network, which would include roadway improvements and
lane widening.
Maricopa County Regional Trail System Plan, August 2016
The Maricopa Country Regional Trail System Plan was developed to identify current and future locations of trail systems
throughout Maricopa County, with the goal of creating a continuous trail system. Segment One of Sun Circle Trail, which
intersects the project area, consists of 42-miles from New River to lower Agua Fria River. The pedestrian facilities from
this project will connect to the New River trail just west of 99th Avenue.
FEMA Flood Maps, October 2013

Construct a bridge across the New River to connect the intersection of 99th Avenue and Olive Avenue;

On October 16, 2013, the Federal Emergency Management Agency (FEMA) published Flood Insurance Rate Maps (FIRM)
for Maricopa County and the project area is designated as a Zone X which indicates areas of 0.2% annual chance flood;
areas of one percent annual chance flood with average depths of less than one foot or with drainage less than one square
mile; and areas protected by levees from one percent annual chance flood. The Grand Avenue corridor and some adjacent
areas are within Special Flood Hazard Areas (SFHAs) subject to inundation by the one percent annual chance flood
including Zone A, with no base flood elevations determined, and Zone AO, with flood depths of one to three feet usually
sheet flow on sloping terrain.

Improve Powerline Trail as a regional open space trail;
Build a bridge across Loop 101 at Butler Drive;
Install a pedestrian bridge to connect Powerline Trail to New River; and
Improve street character, including provision of landscape buffer.

Efforts will be made to coordinate with projects as necessary if and when they become programmed.
MCDOT Value Engineering Report Northern Parkway Program – 103rd Avenue to 91st Avenue, March 2013
A Value Engineering Study (VE) was conducted for the Northern Parkway Program in March 2013 to improve the value of
the segment of Northern Parkway between 103rd Avenue and 91st Avenue, by examining the required functions and
constructability of the project for the best use of funds. The Study found that a side by side frontage road system from
103rd Avenue to 99th Avenue, which would need to be evaluated for acceptable LOS, and reducing the mechanically
stabilized earth wall (MSE) with a continuous bridge structure would save an estimated $6M. The Study also found that
replacing the proposed interchanges from single point urban interchanges (SPUI) to tight diamond interchanges (TDI)
would reduce costs by an additional $3M. The ultimate VE study recommendation was a further detailed study as
approved by the Project Partners.
MCDOT Major Streets and Routes Plan, June 2011
The MCDOT MSRP is a planning tool used for future roadway classification and right-of-way preservation. The MSRP
provides a comprehensive look at functional classification of parkways, arterials, and collectors in Maricopa County as
determined by Maricopa County and municipalities. The MSRP identified Northern Avenue as a principal arterial in the
future.
City of Glendale Northern Parkway Final Design Concept Report, April 2010
The Northern Parkway Final DCR is a cumulative report for the design, impact, and construction of Northern Parkway from
Loop 303 to Grand Avenue. Based on the DCR, the future Northern Parkway ultimate configuration would generally consist
of six through lanes (three travel lanes in each direction with a raised median). Grade-separated TIs would enhance traffic
flow at major arterial intersections, including Sarival Avenue, Reems Road, Litchfield Road, Dysart Road, El Mirage Road,
99th Avenue, 97th Avenue, 93rd Avenue (split diamond; west ramps), 91st Avenue (split diamond; east ramps), 83rd
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200 PROJECT FEATURES
Existing Northern Avenue from 99th Avenue to Grand Avenue generally consists of a five-lane section with bike lanes: two
through lanes for both travel directions and two-way left-turn lane. The existing roadway width is 66 feet comprised of
11-foot through lanes, 5-foot bike lanes, and 12-foot median that generally serves as a two-way left-turn lane. Curb and
gutter is present on both sides of the road throughout the project area. There is sidewalk on at least one side of the road
between 99th Avenue and 83rd Avenue. The sidewalk alignments vary between an even offset from the curb and
meandering. Generally, there are no sidewalk along Northern Avenue east of 83rd Avenue. At signalized intersections, the
two-way left-turn lane transitions to a left-turn lane. There are right-turn lanes at some intersections and commercial
properties.
200.1

Jurisdictional Responsibilities

Northern Avenue from 99th Avenue to 63rd Avenue is located within unincorporated Maricopa County, city of Peoria, and
city of Glendale. Generally, the city of Peoria jurisdiction is located north of Northern Avenue and the city of Glendale
jurisdiction is located south of Northern Avenue. There are Maricopa County islands between 99th Avenue and 75th
Avenue. Figure 2 shows existing jurisdictional boundaries.
The municipality with jurisdiction immediately to the north of Northern Avenue is responsible for the maintenance of the
adjacent section of Northern Avenue. Table 1 lists the current maintenance responsibilities of Northern Avenue.
Table 1 – Northern Avenue Operation and Maintenance
Begin

End

O&M

99th Avenue

71st Avenue

Peoria

71st Avenue

63rd Avenue

Glendale

Comments
Shares maintenance with ADOT
for Loop 101 area
Shares maintenance with ADOT
for Grand Avenue area
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Figure 2 – Jurisdictional Control
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200.2

Land Ownership and Right-of-Way Information

Land within the project area is primarily privately owned. There are a few strips of land, along the BNSF Railway, that are
owned by the State Trust. Table 2 provides a summary of land ownership for parcels directly adjacent to Northern Avenue.
Figure 3 depicts the existing parcels in the project area. Each parcel is labeled to match the Map ID in Table 2.

Map
ID

Table 2 – Land Ownership
Map
ID

Parcel APN

Owner

Mailing Address

Current
Zoning Code

Total Area
(Acre)

New River to 99th Avenue
Flood Control District of
Maricopa County
Flood Control District of
Maricopa County
Flood Control District of
Maricopa County

A1

142-61-009Z

A2

142-61-009P

A3

142-61-009X

A4

142-61-961

City of Peoria

A5

142-61-962

Rudolph Johnson Family LLC

A6

142-60003Q

City of Glendale

A7

142-60-003P

A8

142-60-009C

A9
A10
A10A

142-60005M
142-60005N

142-60-005S

Flood Control District of
Maricopa County
Flood Control District of
Maricopa County
Flood Control District of
Maricopa County

City of Glendale
City of Glendale

2801 W Durango St
Phoenix AZ 85009
2801 W Durango St
Phoenix AZ 85009
2801 W Durango St
Phoenix AZ 85009
8401 W Monroe St
Peoria AZ 85345
9702 W Glendale Ave
Glendale AZ 85305
4350 Von Karman Ave
Ste 225
Newport Beach CA 92660
2801 W Durango St
Phoenix AZ 85009
2801 W Durango St
Phoenix AZ 85009
2801 W Durango St
Phoenix AZ 85009
5850 W Glendale Ave Ste 315
Glendale AZ 85301
5850 W Glendale Ave Ste 315
Glendale AZ 85301

B2

142-55-691
142-55-692

B3

142-56-013

B4

142-56-010C

Park West Retail LLC
Park West Apartments LLC
Arizona Department of
Transportation
Declaration of Trust for
Dorothea Johnson

530 B St Suite 2050
San Diego CA 92101
8400 E Prentice Ave
Suite 910
Greenwood Village CO 80111
205 S 17th Ave Rm 370
Phoenix AZ 85007-3212
245 N Brooks
Pontotoc MS 38863

Owner

Mailing Address

C1

142-55-631

CC Fund 1 Northern LLC

C2

142-55-510

Inland Western Glendale LLC

C3

142-55-531

Cold Water LLC

18.74

C4

142-55-508

PBE LLC

AG

0.16

C5

142-55-507

SJFT LLC

AG

0.03

C6

142-55-488

Target Corporation

AG

0.40

C7

142-55-505

Thompson Lloyd Et Al

AG

1.47

C8

142-55-503

Back of America NA

M-1

4.89

C9

142-55-523

Inland Western Glendale LLC

C10

142-55-521

Inland Western Glendale
Outlout D LLC

C11

142-55-519

On Your Way Holdings LLC

C12

142-55-017A

C13

142-56-002B

M-1

0.75

A-1

22.19

A-1

3.00

B-P

4.23

B-P

C14

11.59

C15
PAD
PAD

C16

46.03
11.87

A-1

0.45

RU-43

23.10

Weststar Residence LLC
Arizona Department of
Transportation

LC Northern Home LLC

142-56-018K

United States of America
Trust

C18

142-56-018L

Tohono O'odham Nation

C20
C21
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142-56001D
142-56001H
142-56001G

Salt River Project Agricultural
Improvement Power District
Rudolph Johnson Family
TR/Unified Credit TR

C17

C19
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Current
Zoning Code

Total Area
(Acre)

C-2

2.88

PAD

12.01

PAD

1.08

PAD

0.54

PAD

0.86

PAD

10.51

PAD

1.39

PAD

1.25

PAD

1.91

PAD

2.20

PAD

1.72

SR-43

0.04

RU-43

60.43

RU-43

3.55

A-1

0.02

RU-43

0.48

RU-43

53.57

A-1

45.85

A-1

11.17

A-1

0.41

RU-43

35.05

Loop 101 to 91st Avenue

AG

99th Avenue to Loop 101
B1

Parcel APN

142-56018H
142-56018M
142-56018N

City of Glendale
Tohono O'odham Nation
Tohono O'odham Nation

1155 Kelly Johnson Blvd
Suite #302
Colorado Springs CO 80920
P.O. Box 9273
Oak Brook IL 60522
P.O. Box 3820
Salem OR 97302-0820
2845 Stockton Hill Rd
Kingman AZ 86409
3819 E Amberwood Dr
Phoenix AZ 85048
PO Box 9456
Minneapolis MN 55440-9456
1550 Biddle Rd Ste G
Medford OR 97504
101 N Tryson St
Charlotte NC 28255
P.O. Box 9273
Oak Brook IL 60522
P.O. Box 9273
Oak Brook IL 60522
3562 W Chama Rd
Glendale AZ 85310
PO Box 52025
Phoenix AZ 85072
9702 W Glendale Ave
Glendale AZ 85305
9433 W Northern Ave
Glendale AZ 85305
205 S 17th Ave Rm 370
Phoenix, AZ 85007-3212
9341 W Glen Oaks N
Sun City AZ 85351
2900 N Central Ave 4th Floor
Phoenix AZ 85004
PO Box 830
Sells AZ 85634
5850 W Glendale Ave
Glendale AZ 85301
PO Box 830
Sells AZ 85634
PO Box 830
Sells AZ 85634
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Map
ID

Parcel APN

Owner

Mailing Address

Current
Zoning Code

Total Area
(Acre)

Map
ID

Parcel APN

Owner

E3

142-33-238A

VLC Enterprises LLC

91st Avenue to 87th Avenue
D1
D2

142-32-615

C J Shell LLC

142-32-624

JPMorgan Chase Back
National Association

D3

142-32-626

D4

142-32-238

D5

142-32-234

Safeguard Storage Group
Meadowood Homeowners
Associates
Meadowood Homeowners
Associates
Meadowood Homeowners
Associates
Summersett Village
Homeowners Association

D6

142-32-237

D7

142-32-612

D8

142-32-580

Leija Jamie A

D9

142-32-581

Ancona Joseph A III/Carrie A

D10

142-32-603

Summersett Village
Homeowners Association

D11

142-32-596

Lawless Terri Ann

D12

142-32-597

Belasco Billie

D13

142-32-611

Summersett Village
Homeowners Association

D14
D15
D16
D17
D18

142-30002H
142-30002N

Gurbaxis LLC
Agua Fria Promenade LLC

142-30-002P

Agua Fria Promenade LLC

142-30-002K

Peoria Unified School District
#11

142-28-410

Rovey Farm Estates HOA

2601 W Dunlap Ave Suite 10
Phoenix AZ 85021
201 N Central Ave 25th Floor
Phoenix AZ 85004
28135 N 96th Pl
Scottsdale AZ 85262
PO Box 2567
Peoria AZ 85345
PO Box 2567
Peoria AZ 85345
PO Box 2567
Peoria AZ 85345
14100 N 83rd Ave 200
Peoria AZ 85381
8022 N 88th Ln
Peoria AZ 85345
8012 N 88th Lane
Peoria AZ 85345
14100 N 83rd Ave 200
Peoria AZ 85381
8011 N 87th Dr
Peoria AZ 85345
8021 N 87th Dr
Peoria AZ 85345
14100 N 83rd Ave 200
Peoria AZ 85381
9031 W Northern Ave
Glendale AZ 85305
745 E Maryland Ste 100
Phoenix AZ 85014
745 E Maryland Ste 100
Phoenix AZ 85014
PO Box 39
Peoria AZ 8345
16625 S Desert Foothils Pkwy
Ste 118
Phoenix AZ 85048

C-2
C-2

1.78
1.08

C-2

3.99

RM-1

0.24

RM-1

0.27

R1-6

0.01

R1-6

0.43

R1-6

0.28

R1-6

3.31

R1-6

0.21

R1-6

0.28

R1-6

0.06

C-2

1.14

RU-43

0.34

RU-43

26.99

R1-7

41.78
2.93

87th Avenue to 83rd Avenue
E1

142-33-006X

Northern Ave Properties LLC

E2

142-33-243

Lancelot Progeny LLC

5240 S Sunland Gin Rd
Eloy AZ 85131
4340 E Indian School Rd
ste 21-469
Phoenix AX 85018

E5

C-1

4.78

C-1

4.51

142-33237D
142-33005N

City of Peoria
Harvest Church Assembly of
God Inc
Harvest Church Assembly of
God Inc

E6

142-33-005T

E7

142-33002D

E8

142-31-066

Northern Place Homeowners
Association

E9

142-31-022

Bismillah LLC

E10

142-31-018

Bismillah LLC

E11

142-31-019C

Medstar LLC

E12

142-31-030

E13

142-31-031

E14

142-31003U

E15

142-31-017

Van Der Hart Clarence

E16

142-31003W

Pecina Juanita

E17

142-31-003Z

Pecina Glenda E

E18

142-31-002P

CKQ Trust I

E19

142-31002Q

CKQ Trust I

E20

142-31-002R

Horne Larry/Lurrene TR

E21

142-31-002S

Horne Larry/Lurrene TR

E22

142-31002U

Jordan Janet L

E23

142-31-029

1.02

RM-1

A-1

E4

12/19/2019
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Ball-Smith LLC

Hershberger Jon R/Margaret
L TR
Hershberger Jon R/Margaret
L TR

Van Der Hart Clarence

Church of Christ Valley
Congregation

Mailing Address
4000 N Macarthur Blvd
ste A132
Irving TX 75038
8401 W Monroe ste 340
Peoria AZ 85345
8340 W Northern Ave
Glendale AZ 85305
8340 E Northern Ave
Glendale AZ 85305
6510 E Spring Rd
Scottsdale AZ 85254
8822 N 47th St
Phoenix AZ 85028
1101 E Del Rio
Tempe AZ 85282
1101 E Del Rio
Tempe AZ 85282
76 Biltmore Estate Dr
Phoenix AZ 85016
8545 W Northern Ave
Glendale AZ 85305
8545 W Northern Ave
Glendale AZ 85305
8525 W Northern
Glendale AZ 85305
8525 W Northern
Glendale AZ 85305
8505 W Northern Ave
Glendale AZ 85305
8505 W Northern Ave
Glendale AZ 85305
8439 W Northern Ave
Glendale AZ 85305
8439 W Northern Ave
Glendale AZ 85305
PO Box 2176
Peoria AZ 85380
PO Box 2534
Peoria AZ 85380
8337 W Northern Ave
Glendale AZ 85305
3535 W Georgia Ave
Phoenix AZ 85019

Current
Zoning Code

Total Area
(Acre)

C-1

4.52

AG

14.68

RU-43

10.47

I-1

5.11

IND-3

0.57

R1-10

0.67

R1-6

0.05

RU-43

1.02

RU-43

0.11

R1-6

0.05

RU-43

1.13

R1-6

0.05

RU-43

1.08

R1-6

0.05

RU-43

0.97

R1-6

0.00

RU-43

4.04

R1-6

0.01

RU-43

3.03

RU-43

3.04

RU-43

2.24

MCDOT Project No.: TT0573
TRACS No.: T0145 03D

Map
ID

Parcel APN

Owner

Mailing Address

Current
Zoning Code

Total Area
(Acre)

83rd Avenue to 75th Avenue
F1

142-22-002T

Emrland LLLP

F2

142-22002W

Emrland LLLP

F3

142-22-002V

Emrland LLLP

F4

142-22-002S

Emrland LLLP

F5
F6

142-22002N
142-22002U

Emrland LLLP
Emrland LLLP
Federal Home Loan Mortgage
Corp

F7

142-25-008R

F8

142-22013D

F9

142-22-013A

Rovey Land and Cattle Co Inc

F10

142-22-013F

Rovey Land and Cattle Co Inc

F11

142-25-016

Raney Robet/Peggy TR/Raney
Robert/Peggy

F12
F13

142-23007N
142-23007Q

Rovey Land and Cattle Co Inc

Rovey Land and Cattle Co Inc
Rovey Land and Cattle Co Inc

F14

142-23-007S

Rovey Land and Cattle Co Inc

F15

142-23-007P

Emrland LLLP

F16

142-23007G

Emrland LLLP

142-23-007J

Emrland LLLP

F17
F18

142-23-007L

Emrland LLLP

F19

142-23-014B

McCoy Phillip M/Kathleen L

F20

142-23-014A

McCoy Charlene

142-23-014C

Maricopa County
Department of
Transportation

F21

1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
8047 W Northern Ave
Glendale AZ 85303
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
PO Box 446
Glendale AZ 85311
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
338 E Harvard Ave
Gilbert AZ 85234
338 E Harvard Ave
Gilbert AZ 85234

2901 W Durango
Phoenix AZ 85009

Map
ID

Parcel APN

Owner

F22

142-23-008B

Sharp Harvey L/Bertha E TR

IND-3

0.92

F23

142-23-008A

Sharp Harvey L/Bertha E TR

IND-3

0.05

F24

142-23-008C

Sharp Harvey L/Bertha E TR

RES

0.07

F25

142-23-011B

IND-3

16.61

F26

142-23-011A

IND-3

0.24

F27

142-23-011C

RES

0.36

F28

142-23002D

PAD

0.03

F29

142-23-002C

RU-43

7.88

F30

142-23-002E

RU-43

0.29

F31

142-23-026

RES

0.13

PAD

0.01

F32

142-23-025

RU-43

3.99

F33

142-23-027

RU-43

0.15
F34

142-23-013Y

Gonzales Raul B/Luciana

F35

142-23-013X

Gonzales Raul B/Luciana

F36

142-23-013V

Strickler Daryl G/Elizabeth A

F37

142-23013U

Strickler Daryl G/Elizabeth A

F38

142-25-007F

F39

142-25007G

Glendale One Limited
Partnership
Glendale One Limited
Partnership

F40

142-25-007J

Hamblin Duane

F41

142-25-007L

Hamblin Duane

F42

142-25-007V

Garcia-Steinhaus
Brenda/Steinhaus Timothy E

RES

0.15

RU-43

3.23

RU-43

0.83

RU-43
CHK

0.05
0.05

RU-43

19.13

RU-43

0.15

RURAL-43

0.34

12/19/2019
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Thompson Melvin W/Lynn R
TR
Thompson Melvin W/Lynn R
TR
Thompson Melvin W/Lynn R
TR
Thompson Melvin W/Lynn R
TR
Thompson Melvin W/Lynn R
TR
Thompson Melvin W/Lynn R
TR
Maricopa County
Department of
Transportation
Maricopa County
Department of
Transportation
Maricopa County
Department of
Transportation

Current
Zoning Code

Total Area
(Acre)

RU-43

0.76

RU-43

0.03

RURAL-43

0.03

RU-43

0.76

RU-43

0.03

RURAL-43

0.03

RU-43

0.18

RU-43

0.01

RURAL-43

0.01

2901 W Durango
Phoenix AZ 85009

RU-43

0.15

2901 W Durango
Phoenix AZ 85009

RU-43

0.02

2901 W Durango
Phoenix AZ 85009

RURAL-43

0.03

RU-43

0.14

RU-43

0.02

RU-43

0.64

RU-43

0.04

PAD

0.02

PAD

8.22

PAD

2.25

PAD

2.26

R1-6

0.60

Mailing Address
7540 W Northern
Glendale AZ 85303
7540 W Northern
Glendale AZ 85303
7540 W Northern
Glendale AZ 85303
7534 W Northern Ave
Glendale AZ 85303
7534 W Northern Ave
Glendale AZ 85303
7534 W Northern Ave
Glendale AZ 85303
7534 W Northern Ave
Glendale AZ 85303
7534 W Northern Ave
Glendale AZ 85303
7534 W Northern Ave
Glendale AZ 85303

8015 N 75th Dr
Peoria AZ 85345-8048
8015 N 75th Dr
Peoria AZ 85345-8048
10652 W Rancho Dr
Glendale AZ 85307
10652 W Rancho Dr
Glendale AZ 85307
PO Box 15446
Phoenix AZ 85060
PO Box 15446
Phoenix AZ 85060
18921 W Elm St
Litchfield Park AZ 85340
18921 W Elm St
Litchfield Park AZ 85340
8233 W Northern Ave
Glendale AZ 85303

MCDOT Project No.: TT0573
TRACS No.: T0145 03D

Map
ID

Parcel APN

Owner

F43

142-25007M

Anderson Richard

F44

142-25-008R

F45

142-25-008T

F46

142-25008U

Federal Home Loan Mortgage
Corp
Federal Home Loan Mortgage
Corp
Federal Home Loan Mortgage
Corp

F47

142-25-008V

Lynch Arthur R/Wilson Al TR

F48

142-25-023

Church of Christ 8027 W
Northern Inc

F49

142-25-008X

Najem Mohammad

F50

142-25-025

Najem Mohammad

F51

142-25-008Z

F52

142-25-009

F53

142-25-010

F54

142-25-011

F55

142-25-012

F56

142-25-013

F57

142-25-014

Raney Robert R/Peggy J TR

F58

142-25-015

Raney Robert R TR

F59

142-25-016

Raney Robert/Peggy
TR/Raney Robert/Peggy

F60

142-25-017

Raney Robert R TR/Peggy

F61

142-24011D

Ogle Steve E/Donna J

F62

142-24-011F

Emrland LLLP

F63

142-24-021B

Emrland LLLP

Novak Stanley/Emily Family
TR/Novak Emily TR
Novak Stanley/Emily Family
TR/Novak Emily TR
Novak Stanley/Emily Family
TR/Novak Emily TR
Novak Stanley/Emily Family
TR/Novak Emily TR
Novak Stanley/Emily Family
TR/Novak Emily TR
Novak Stanley/Emily Family
TR/Novak Emily TR

Mailing Address
7941 N 81st Dr
Glendale AZ 85303
8047 W Northern Ave
Glendale AZ 85303
8047 W Northern Ave
Glendale AZ 85303
8047 W Northern Ave
Glendale AZ 85303
7740 W Michigan
Glendale AZ 85308
20118 N 67th Ave Ste 300302
Glendale AZ 85308
6963 W Villa Lindo Dr
Peoria AZ 85383
6964 W Villa Lindo Dr
Peoria AZ 85383
PO Box 41368
Phoenix AZ 85808
PO Box 41368
Phoenix AZ 85809
PO Box 41368
Phoenix AZ 85810
PO Box 41368
Phoenix AZ 85811
PO Box 41368
Phoenix AZ 85812
PO Box 41368
Phoenix AZ 85813
PO Box 446
Glendale AZ 85311
PO Box 446
Glendale AZ 85312
PO Box 446
Glendale AZ 85313
PO Box 446
Glendale AZ 85314
7835 W Northern Ave
Glendale AZ 85303
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336

Current
Zoning Code

Total Area
(Acre)

Map
ID

PAD

0.98

PAD

1.59

G1

143-22-001

PAD

0.01

G2

143-22-004A

R1-6

1.18

G3

143-22-003A

PAD

0.01

G4

143-23023N

R1-6

0.46

G5

143-23-023P

Emrland LLLP

G6

143-23022G

Emrland LLLP

G7

143-23-042

RSW Glendale LLC

Parcel APN

Owner

Mailing Address

Current
Zoning Code

Total Area
(Acre)

I-2

0.69

I-2

35.44

I-2

38.43

M-2

1.64

M-2

0.18

M-2

3.08

M-2

14.88

M-2

7.14

M-2

8.14

R1-6

37.58

M-1

14.45

M-1

2.36

M-1

1.14

M-1

0.82

M-1

1.10

M-1

1.10

M-1

0.32

M-1

4.01

M-1

0.47

75th Avenue to Grand Avenue
Salt River Project Agricultural
Improvement/Power District
Salt River Project Agricultural
Improvement/Power District
Salt River Project Agricultural
Improvement/Power District

City of Glendale

PO Box 1980
Phoenix AZ 85001
PO Box 1980
Phoenix AZ 85001
PO Box 1980
Phoenix AZ 85001
5850 W Glendale Ave
Glendale AZ 85301
1785 W SR 89A Suite 3-I
Sedona AZ 86336
1785 W SR 89A Suite 3-I
Sedona AZ 86336
9960 W Cheyenne Ave
Ste 212
Las Vegas NV 89129
6770 W Northern Ave
Glendale AZ 85303
PO Box 1738
Topeka KS 66628
1785 W SR 89A Suite 3-I
Sedona AZ 86336
4531 N 16th St Ste 103
Phoenix AZ 85016
5110 N 40th St Ste 110
Phoenix AZ 85018
5110 N 40th St Ste 110
Phoenix AZ 85018
PO Box 531
Draper UT 84020
7077 W Augusta Ave
Glendale AZ 85303
7901 N 70th Ave
Glendale AZ 85303
930 W Birchwood No C3
Mesa AZ 85210
Two North Central Ave
Phoenix AZ 85004-2391
5850 W Glendale Ave
Glendale AZ 85301

PAD

0.02

R1-6

3.72

PAD

0.02

G8

143-23-037A

McMannis Ventures LLLP/ Et
Al

R1-6

4.76

G9

143-23-041A

A T & S F Railway Co

PAD

0.02

G10

143-25-011E

Emrland LLLP

R1-6

4.78

G11

143-25-168

Northern Oak Lot 1 LLC/Sage
Brush Inc LLC/ETA

PAD

0.02

G12

143-25-138

Viawest NGCP I LLC

R1-6

4.78

G13

143-25-139

Viawest NGCP I LLC

PAD

0.02

G14

143-24-064B

Jamestown Commercial LC

R1-6

4.79

G15

143-24-063

RGG United Contractors Inc

PAD

0.02

G16

143-24-062

KPTP 09 LLC

R1-6

4.78

G17

143-24-004K

Meyers Debra L TR

R1-6

0.77

G18

143-24-004L

KPTP 09 LLC

R1-6

37.61

G19

143-24-004Z

City of Glendale

R1-6

36.88

G19A

143-24-091

Dan Olson/Susan Olson

7591 N 74th Ln

M-1

1.50

G19B

143-24-092

San Olson/Susan Olson LLC

10319 W Camino de Oro
Peoria AZ 85383

M-1

1.78
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Map
ID

Parcel APN

Owner

G20

143-24-001K

Meyers Debra L TR

G21

143-24-036

7916 N 68th Avenue LLC

G21A

143-24-035

7916 N 68th Avenue LLC

G22

143-24-096

6789 W Northern Ave LLC

G23

143-24-010

Arizona Department of
Transportation

G24

143-24-061

A T & S F Railway R/R

G25

143-32-008

A T & S F Railway R/R

Mailing Address
2021 E Buckeye
Phoenix AZ 85009
2021 W Buckeye Rd
Phoenix AZ 85009

2021 W Buckeye Rd
5100 Popular Ave 2114
Memphis Tn 38137
205 S 17th Ave
Phoenix AZ 85007
PO Box 961089
Forth Worth TX 76161
PO Box 961089
Forth Worth TX 76161

Current
Zoning Code

Total Area
(Acre)

Map
ID

Parcel APN

Owner

Mailing Address

Current
Zoning Code

Total Area
(Acre)

M-2

8.96

I4

143-33-003B

City of Glendale

5850 W Glendale Ave
Glendale AZ 85301

R1-7

8.22

M-2

0.44

M-2

0.42

J1

C-3

3.46

M-2

1.27

J2

C-3

0.14

M-2

1.46

J3

143-23-002C

C-3

0.76

M-2

0.37

J4

143-23-033B

C-3

1.15

M-2

3.15

J5

C-3

0.72

C-3

0.35

North of Northern Avenue/East of Grand Avenue

J6

Grand Avenue to 63rd Avenue
H1

143-18-006

CLK Developments AZ LP

H2

143-18-008

STO Corp

H3

143-18-001A

CLK Developments AZ LP

H4

143-18-002E

H5

143-18002D

Resthaven Park Cemetery
INC

H6

143-32-002E

City of Glendale

H7

143-32-002C

B & H Enterprises 1 LLC

H8

143-32002D

City of Glendale

H9

143-33-004

A T & S F Railway R/R

H10

143-33001D

City of Glendale

H11

143-33-001B

City of Glendale

Resthaven Cemetery

262029 Balzac Blvd Balzac AB
Canada T4B 2T3
6405 W Northern Ave
Glendale AZ 85301
262029 Balzac Blvd Balzac AB
Canada T4B 2T3
PO Box 130548
Houston TX 77219-0548
PO Box 130548
Houston TX 77219-0548
5850 W Glendale Ave
Glendale AZ 85301
6721 W Evans Dr
Peoria AZ 85381
5850 W Glendale Ave
Glendale AZ 85301
PO Box 961089
Forth Worth TX 76161
5850 W Glendale Ave
Glendale AZ 85301
5850 W Glendale Ave
Glendale AZ 85301

M-1

3.89

M-1

3.41

R-4

1.32

R-4

17.84

R-4

17.74

C-3

2.81

C-3

0.70

M-1

1.63

R1-7

1.47

R1-7

5.70

R1-7

9.33

M-1

2.49

M-1

0.54

C-3

1.31

143-23013D
143-23002D

143-23005D
143-23039D

State of Arizona
Arizona Department of
Transportation
Arizona Department of
Transportation
Arizona Department of
Transportation
Fong and Sing Family
Trust/McDaniels Stacie L
Arizona Department of
Transportation

205 S 17th Ave Rm 370
Phoenix, AZ 85007-3212
205 S 17th Ave Rm 370
Phoenix, AZ 85007-3212
205 S 17th Ave Rm 370
Phoenix, AZ 85007-3212
205 S 17th Ave Rm 370
Phoenix, AZ 85007-3212
10708 Ellies Ct
Fairfax Station VA 22039
205 S 17th Ave Rm 370
Phoenix, AZ 85007-3212

Total

999.55

South of Northern Avenue/East of Grand Avenue
I1

143-32-001A

City of Glendale

I2

143-32-004A

City of Glendale

I3

143-32-003B

City of Glendale

5850 W Glendale Ave
Glendale AZ 85301
5850 W Glendale Ave
Glendale AZ 85301
5850 W Glendale Ave
Glendale AZ 85301
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Table 3 lists the minimum and maximum widths of the right-of-way along Northern Avenue and the major cross streets
within the study area. All maximum right-of-way widths for each segment occur at intersections.
Table 3 – Right-of-Way (ROW) Widths
Roadway Segment

Minimum
ROW (ft)

Maximum
ROW (ft)

Even to
centerline?

Comments

Northern Avenue

Table 4 – City of Glendale Right-of-Way
Begin

End

Acquisition Method

Comments

107th Avenue

99th Avenue

Annexation

South of Northern Avenue

91st Avenue

87th Avenue

Annexation

South of Northern Avenue

East of 75th Avenue

West of 75th Avenue

Annexation

South of Northern Avenue

73rd Avenue

71st Avenue

Fee

5,641 square feet in total

East of 71st Avenue

71st Avenue

Warranty Deed

55 feet in total

West of 68th Avenue

Grand Avenue

Annexation

South of Northern Avenue

East of Grand Avenue

East of North/South
Railroad Spur

Quit Claim

South of Northern Avenue

71st Avenue

Grand Avenue

Annexation

North of Northern Avenue

East of Grand Avenue

63rd Avenue

Annexation

North and South of Northern
Avenue

Comments

West of 99th Avenue to 99th Avenue

80

204

Yes

99th Avenue to Loop 101 Freeway

125

224

No

ROW offset to north

Loop 101 Freeway to 91st Avenue

93

132

No

ROW offset to north

91st Avenue to 89th Avenue

120

145

No

ROW offset south to north

89th Avenue to 87th Avenue

110

167

Yes

87th Avenue to 85th Avenue

110

187

No

ROW offset south to even

85th Avenue to 83rd Avenue

110

153

No

ROW offset to north

83rd Avenue to 75th Avenue

72

214

No

ROW offset to south

75th Avenue to 71st Avenue

80

141

No

ROW offset to south

71st Avenue to Grand Avenue

94

187

No

ROW offset south to north

Begin

End

Acquisition Method

Grand Avenue to East of Grand Avenue

98

187

No

ROW offset south to north

West of 91st Avenue

East of 91st Avenue

Dedication via plat

West of 89th Avenue

East of 89th Avenue

Dedication via plat

Table 5 – City of Peoria Right-of-Way

Cross Streets
99th Avenue

87

175

No

ROW offset to west

West of 87th Avenue

East of 87th Avenue

Dedication via plat

91st Avenue

95

162

No

ROW offset from east to center

87th Avenue

West of 75th Avenue

East of 75th Avenue

Annexation

44

121

No

ROW offset from center to west

83rd Avenue

80

151

Yes

75th Avenue

73

181

No

71st Avenue

80

122

Yes

Northwest corner not
included

Table 6 – Maricopa County Right-of-Way
ROW offset from west to east

The city of Glendale, city of Peoria, Maricopa County, and ADOT provided information on the right-of-way under their
respective jurisdictions as shown in Table 4, Table 5, Table 6, and Table 7, respectively. In some cases, the method of
acquisition of the right-of-way is unknown.

Begin

End

Acquisition Method

Comments

West of 99th Avenue

East of 99th Avenue

Easement

South of Northern Avenue

West of 91st Avenue

East of 91st Avenue

Easement

South of Northern Avenue

75th Drive

75th Avenue

UNKNOWN

South of Northern Avenue

73rd Avenue

71 Avenue

Fee

5,717 square feet in total

West of 83rd Avenue

East of 83rd Avenue

Easement

North of Northern Avenue
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Table 9 — Zoning Percentages

Table 7 – ADOT Right-of-Way
Begin

End

Acquisition Method

Comments

440 feet west of Loop
101

150 feet east of Loop
101

Fee

North and South of Northern
Avenue

200.3

Land Uses and Zoning

Northern Avenue within the project area is primarily a mix of residential, commercial, agricultural, and industrial uses and
serves as a multi-modal facility. Commercial land uses are primarily found between 99th Avenue and 91st Avenue and
include Park West and Peoria Crossings. Residential land uses are generally located between 91st Avenue and 83rd Avenue
and include Rovey Farms Estates and Summersett Village developments and several single-family homes. Agricultural land
uses are generally located between 83rd Avenue and 71st Avenue including Rovey Dairy farms. Industrial land uses are
generally located east of 83rd Avenue to Grand Avenue including the Salt River Project (SRP) Agua Fria Generating Station,
WestRock, GEN-TECH, and Pull N Save Auto & Truck Parts.
Existing land uses, with development, are expected to convert from vacant and agricultural land uses to primarily
commercial, industrial, residential, mixed use, and open space in the future.
Table 8 provides detailed information on the percentages of existing and future land use within the project area. Existing
and future land uses are depicted graphically in Figure 4 and Figure 5, respectively.
Table 8 — Land Use Percentages
Land Use

Existing

Future

Agriculture

21.0%

-

Commercial

6.7%

8.3%

Industrial

6.1%

7.2%

Single Family

30.2%

38.7%

Multi-Family

2.6%

5.1%

MU

0%

14.1%

Office

0.5%

0.7%

Open Space

4%

4.6%

Transportation

9.1%

9.2%

Vacant

9.1 %

-

Other

10.8%

12.1%

200.4

Zoning

Percentage

Agriculture

5.6

Commercial

3.3

Industrial

47.4

Residential

8.1

Multi-Family

22.3

PAD

11.2

RV

0.1

Special Use

<0.01

Unknown

2.0

Developments

Major developments within the project area include Park West on the northeast corner of Northern Avenue and 99th
Avenue, Peoria Crossings adjacent to Northern Avenue from Loop 101 to 91st Avenue, and Desert Diamond Casino located
adjacent to Northern Avenue at 93rd Avenue. In addition, there are several active and future developments as shown in
Figure 7.
The Park West commercial center is actively developing including additional buildings, parking, and signage. Based on
available information, the signage, some of which is completed or being constructed, is in conflict with the proposed
Northern Avenue improvements. The Recommended Alternative depicted in the Final Scoping was optimized to avoid
conflicts with the proposed Park West improvements.
Johnson Corners is a proposed retail development that will include a shopping center and hotel land uses. The proposed
development is located on the southeast corner of 99th Avenue and Northern Avenue and is anticipated to be built out
by 2019. The parcel is currently zoned for RU-43, or rural zoning district, according to city of Glendale zoning codes. This
area will have to be rezoned for the proposed retail use.
Harvest Church Assembly of God is located on the northwest corner of 83rd Avenue and Northern Avenue and is planning
a 46,500 square foot expansion project. Harvest Church would expand into the empty parcel located to the east of its
current location for the expansion, which is under the Church’s ownership. There is ongoing coordination with Harvest
Church regarding access to the site from Northern Avenue and 83rd Avenue.
Northern Ridge Estates, located on the southeast Corner of 83rd Avenue and Northern Avenue, are currently under
construction. The development includes 53 units and can only be accessed from 83rd Avenue. The development is not
anticipated to be in conflict due to a 75-foot dedicated right-of-way from the section line.

Existing zoning within the project area varies from agricultural, residential, commercial, industrial, and planned area
developments (PAD). Table 9 defines the zoning districts in the project area and provides the percentage of each. Figure
6 shows existing zoning in the project area.

GEN-TECH, located on the southeast corner of 70th Avenue and Northern Avenue, has plans for expansion across the
street to the southwest corner. The expansion would include a new building and parking with access from Northern
Avenue and 70th Avenue. Project TT0573 is coordinating with GEN-TECH regarding access from Northern Avenue.
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Figure 4 – Existing Land Use
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Figure 5 – Future Land Use
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Figure 6 – Existing Zoning
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Figure 7 – Developments
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200.5

Criterion

Design Criteria

Design criteria, including general, roadway, pavement, traffic, and drainage design criteria, were developed using the
latest version of the following documents:

Terrain

Interim (Ultimate)
Level

Intersecting
Arterials
Level

Source of
Criteria
Survey

▪
▪

MCDOT Roadway Design Manual (RDM);

▪
▪
▪
▪
▪
▪
▪
▪
▪

AASHTO Roadside Design Guide;
MCDOT Pavement Marking Manual;

During a meeting with Maricopa County Real Estate Division on December 27, 2018 right-of-way criteria was identified.
For the new right-of-way needed for Northern Avenue, there will be a 2- to 3-foot offset from the cut/fill daylight to the
proposed right-of-way. The Project Partners will defer to the cities for maintenance requirements around culverts and
operation and maintenance roads. The Partner Agencies will use whole-number stationing for right-of-way and will break
at logical points along Northern Avenue.

MCDOT Traffic Signing Manual;

The Project Partners intend to minimize right-of-way impacts. Curves will be allowed where considered appropriate.

AASHTO (American Association of State Highway and Transportation Officials) A Policy on Geometric Design of
Highways and Streets;

MCDOT Traffic Signal Design Manual;

The Project Partners have a preference to acquire land as fee acquisition and to convert easements to fee as is appropriate.
Utility and drainage easements are permitted; slope easements will only be appropriate for driveways. Temporary
construction easements (TCE) are also permitted. Maricopa County plans to convert existing land from easement to fee
using a “together with” clause during acquisition.

Flood Control District of Maricopa County design manuals;
City of Peoria Infrastructure Design Guidelines;
City of Peoria Uniform Standard Details;
City of Glendale Engineering Design and Construction Standards; and

200.6

City of Glendale Standard Details.

Design criteria for this project was established from design criteria for MCDOT Project TT0347 Northern Parkway, Dysart
Road to 111th Avenue. The design criteria were revised and updated to match the conditions of Northern Avenue from
Loop 101 to Grand Avenue such as ITS elements, utility design, and drainage design. Table 10 lists major design criteria; a
full list can be found in Appendix SDR-M.
Table 10 – Design Criteria
Criterion

Interim (Ultimate)
Principal Arterial

Intersecting
Arterials
MCDOT RDM 5.1

Source of
Criteria
Partner Agencies

Standard Typical Section
Design Vehicle

WB50

WB50

AASHTO

Design Year

2040

Proposed Design Speed

60

55

Partner Agencies

Proposed Posted Speed

40

45

Partner Agencies

Level of Service

LOS D

LOS D

Partner Agencies

Number of Travel Lanes

6 (8)

6

Partner Agencies

Right-of-Way Width

130’

130’

Partner Agencies

Lane Width

12’

12’

Partner Agencies

Bike Lane Width

6’

NA

Partner Agencies

570’

495’

AASHTO

AASHTO RDG Table

AASHTO RDG Table

AASHTO

3

5

Partner Agencies

Stopping Sight Distance
Clear Zone
Maximum Grade (%)

Roadway Features

The existing horizontal alignment for Northern Avenue from 99th Avenue to Grand Avenue is generally located on the
section line with some variations from the section line south at 91st Avenue and 83rd Avenue, and north at 63rd Avenue.
The horizontal alignment runs east-west and is primarily straight. The existing roadway has a normal crown sloping at
roughly two percent. The roadway profile generally slopes east to west with an average downgrade of less than one
percent. Northern Avenue is generally in level, desert terrain and has an average project elevation of 1,113 feet. The
vegetation in the project area includes various tree species, such as paloverde, mesquite, acacia, and ironwood typically
dominate wash banks, while creosote bush, white bursage, and various cactus species dominate areas away from washes.
Existing Northern Avenue generally consists of a five-lane section with bike lanes: two through lanes for both travel
directions and two-way left-turn lane. The existing roadway width is 66 feet comprised of 11-foot through lanes, 5-foot
bike lanes, and 12-foot median that generally serves as a two-way left-turn lane. Curb and gutter is present on both sides
of the road throughout the project area. There is sidewalk on at least one side of the road between 99th Avenue and 83rd
Avenue. The sidewalk alignments vary between an even offset from the curb and meandering. Generally, there are no
sidewalk along Northern Avenue east of 83rd Avenue. At signalized intersections, the two-way left-turn lane transitions
to a left-turn lane. There are right-turn lanes at some intersections and commercial properties.
Northern Avenue is functionally classified as a MAP-21 NHS principal arterial and as an urban, principal arterial in the
MCDOT MSRP. The existing design speed is unknown. The corridor has a posted speed of 40 mph.
Throughout the corridor there are existing light poles, utility poles, fire hydrants and mail boxes within the clear zone.
200.7

Drainage Characteristics

The land in the watershed generally slopes from northeast to southwest at a slope of approximately 0.4 percent. Surface
water drainage is primarily conveyed south and west in the streets. One major exception to this is along Grand Avenue,
which transects the watershed on a diagonal. Grand Avenue parallels the BNSF Railway alignment, which is typically a
barrier to flow. There are multiple drainage facilities within project corridor i.e. ADOT outfall channel, regional basins and
existing storm drain systems.
The Loop 101 drainage channel is located along east side of Loop 101 and conveys flow south and west underneath the
freeway south of Northern Avenue to New River. An existing 8-barrel (10’x6’) Reinforced Concrete Box Culvert (RCBC)
conveys flows under Northern Avenue.
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Two regional detention basins are located along the project corridor.



Peoria Basin (city of Peoria) between 86th and 85th Avenue on the north side of Northern Avenue.
East Basin (city of Glendale) between 66th Avenue and 63rd Avenue on the south side of Northern Avenue and
east of Grand Avenue.

There is an existing storm drain system along Northern Avenue from Loop 101 to 63rd Avenue that outfalls into the Loop
101 drainage channel from Loop 101 to 85th Avenue. There is a splitter structure at 85th Avenue where storm drain flows
are diverted into the regional Peoria Basin through Grand Avenue. East of Grand Avenue, the storm drain outfalls into the
regional East Basin. Major storm drain facilities range from 42 inches to 72 inches. There is existing storm drain system
laterals that connect to the Northern Avenue storm drain along 91st Avenue, 83rd Avenue, 75th Avenue, and 67th Avenue.
200.8



▫ TT0502: 107th Avenue to 99th Avenue
Flood Control District of Maricopa County (FCDMC) Project No. 68915 Northern/Orangewood Storm Drain
Project (November 2001) – Northern and Butler Storm Drains Sub-Phase “A” Phase II made several storm drain
improvements within and near the project area. The project added a storm drain pipe from the Peoria limits
south for approximately 450 feet where it turns west on the Griswold Road alignment.

Utilities and Railroads

There are extensive utilities that exist within or near the Northern Avenue right-of-way. Many of these utilities will require
relocation as part of the proposed project improvements which will add significant cost and schedule duration to the
project.
Northern Avenue has an at-grade crossing with the BNSF Railway which runs parallel on the west side of Grand Avenue.
Future commuter rail is planned to run adjacent to the BNSF Railway within BNSF Railway right-of-way. This at-grade
crossing is being removed to eliminate the railway conflict and improve traffic flow. There is a spur track that crosses
Northern Avenue a quarter mile to the east of Grand Avenue. This same spur track crosses Grand Avenue east of 67th
Avenue.
Kinder Morgan (formerly known as El Paso Natural Gas; (EPNG)) has a 16-inch, high-pressure gas line that is located within
the existing right-of-way from approximately 75th Avenue and runs west through the western project limits. This line is
the main feeder line to the city of Glendale.
Salt River Project (SRP) has irrigation, overhead and underground electric facilities and Arizona Public Service (APS) has
overhead electric facilities. These overhead facilities are large between 75th Avenue and Grand Avenue with 12kV, 69kV
and 230kV facilities within the vicinity. There are City owned water, reclaimed water, sewer and storm drain utilities within
the existing right-of-way. CenturyLink and Cox have communications utilities and Southwest Gas operates several
underground gas utilities throughout the project limits.
200.9

Pavement and Roadway Conditions

The existing pavement was observed to be in good condition with minor longitudinal and alligator cracking.
200.10 Previous and Adjacent Projects
Several projects have been completed or are ongoing within or near the project. These are summarized below by agency.




TT0579 83rd Avenue: Northern Avenue to Butler Drive (ongoing) – MCDOT is developing a scoping study to
determine improvements to 83rd Avenue from Northern Avenue to Butler Drive (0.5 miles). The project is
evaluating roadway widening to two lanes in each direction, pedestrian accommodations, and transit facilities.
Project TT0573 is coordinating with Project TT0579 for improvements at the intersection with Northern Avenue.
TT0600 Northern Parkway: Agua Fria River to 99th Avenue (ongoing) – MCDOT is developing a scoping study to
determine improvements to the last segment of the Northern Parkway Program between the Agua Fria River to
99th Avenue. Project TT0600 is coordinating with Project TT0347 to the west and Project TT0573 to the west.
Once a final design is approved, the project will be designed and constructed in three phases:
▫ TT0500: Agua Fria to 112th Avenue
▫ TT0501: 112th Avenue to 107th Avenue
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300 TRAFFIC ANALYSIS
300.1
300.1.1

Traffic Volumes
Existing (2018) Traffic Volumes

Traffic turning movement counts for study intersections were collected for 12 hours on January 9, 2018. Traffic counts
obtained for these 12 hours represent about 70 percent of the daily traffic typically observed on Northern Avenue near
the study area. The traffic counts were obtained at 18 locations. The locations and respective a.m. and p.m. peak hour
turning movement counts are shown in Figure 8. The p.m. peak hour has the highest traffic volume in the study area and
represents about seven percent of the daily traffic. Within the study corridor, the observed Average Daily Traffic (ADT) on
Northern Avenue varies between 36,000 and 24,000. The highest ADT in the study corridor occurs at the Loop 101 TI. The
estimated ADT in the study corridor is shown in Figure 9.
In addition to the turning movement counts at 18 locations in the study corridor, 24-hour segment counts were obtained
east of 104th Drive and east of 80th Drive. The 85th percentile speeds at these locations are over the posted speed limit
of 45 mph. Around seven percent of the daily traffic at these two locations consists of truck traffic. Raw 24-hour count
and speed information at these two segments is included with the Traffic Analysis Technical Memorandum in Appendix
SDR-L.
300.1.2

The procedure adjusts the model forecasted link volumes using a combination of Ratio and Difference Methods and
subsequently uses an iterative method to determine future turning movement volumes using existing turning movement
counts as a basis. A tolerance of 10 percent was used to determine the convergence of the iterative method. The
procedure compares the existing year traffic counts to existing year model estimates and refines the future year model
forecasts using an iterative process. The iterative process is designed to minimize the errors identified in the existing year
model estimates when compared to the observed traffic counts. The process requires the use of a design hour K-factor
during the iterative process. MCDOT’s MSRP (Adopted April 18, 2011) classifies Northern Avenue as a principal arterial.
Table 2.1 of the MCDOT RDM recommends the use of a K-factor of eight percent for ADTs on urban roadways functionally
classified as principal arterials with an ADT per lane greater than 7,500. The existing ADT on Northern Avenue is over this
threshold; therefore, a K-factor of eight percent was used to determine the 30th highest design hour volumes. Traffic
volumes generated at individual intersections using this method were further adjusted to eliminate volume balance
discrepancies between closely spaced intersections.
Future refined traffic forecasts for the study corridor, using the procedure outlined above, are shown in Figure 12.
Forecasted ADT in the design year are shown in Figure 13, although growth is anticipated beyond the design year.

Future (2040) Traffic Volumes

The traffic forecast for the study corridor was developed using the MAG regional Travel Demand Model (TDM). The specific
TDM used is the regional four-step model developed in TransCAD. The model has a land use component that includes
socioeconomic information in the region disaggregated by Traffic Analysis Zones (TAZ). Each TAZ in the region generally
includes information about housing, population and employment.
Land use estimates for the future are generally derived from Census data and regional estimates associated with
improvements. To develop the future year land use data, MAG utilized the land use elements of adopted
general/comprehensive plans for cities and towns in the region. The conformity model also includes all the programmed
and funded roadway improvements in the region.
The MAG four-step model is validated to 24-hour traffic count data and is also verified for model speed estimates.
Figure 10 shows the MAG model estimates for the 2015 conditions (base year); Figure 11 shows the MAG model estimates
for the future 2040 (design year). The 24-hour model is comprised of four periods: a.m. peak period, mid-day period, p.m.
peak period and night period. As the model is validated to 24-hour count data, the deviation in model estimates from
actual counts for the four periods is typically larger than the error percentage reported for 24-hour counts.
To develop design hour traffic volumes, the MAG model estimates for the future year must be post-processed. A wide
variety of post-processing methodologies are used in the industry. The most common methods are documented in the
National Cooperative Highway Research Project’s (NCHRP) 765 Report: Analytical Travel Forecasting Approaches for
Project-Level Planning and Design. The report and procedures outlined in the NCHRP 765 report largely derive and improve
upon the procedures outlined in a prior NCHRP publication, Report 255: Highway Traffic Data for Urbanized Planning and
Design. The specific procedure used in the current study is an iterative turning movement estimation method and uses
the combined Factoring Procedures for Ratio and Difference Methods in the NCHRP 765 Report.
The inputs required for the post-processing model estimates using this method are:
1.
2.
3.
4.

Base year traffic counts;
Base year regional TDM estimates;
Future year regional TDM forecasts; and.
Design hour 30th highest K-factor.
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Figure 8 – Existing Traffic Counts
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Figure 9 – Existing Traffic Volumes
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Figure 10 – 2015 MAG Model Estimates (Base Year)
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Figure 11 – 2040 MAG Model Estimates (Design Year)
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Figure 12 – 2040 Forecasted Turning Movements
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Figure 13 – 2040 Forecasted Traffic Volumes
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300.2



Crash Analysis

Crash data for the five-year period from October 1, 2012, to September 30, 2017, was obtained from the ADOT Accident
Location Identification Surveillance System (ALISS) database. Within this period, 768 crashes occurred in the project area.
Crash distribution by year and severity is summarized in Table 11.



Table 11 – Crash Distribution by Year and Severity



Fatal

Incapacitating

Nonincapacitating
Injury

Possible
Injury

No Injury

Total

20121

0

2

6

5

23

36

2013

2

5

9

18

73

107

2014

0

4

15

25

86

130

2015

3

1

22

33

104

163

2016

2

5

20

40

102

169

0

4

29

29

101

163

7

21

101

150

489

768

Year

2017

2

Total
1Partial
2Partial





Crash “hot spots” along the study area include the SR-101L interchange and the intersections of 83rd Avenue,
75th Avenue, and Grand Avenue. Crashes increased at or near 93rd Avenue between 2014 and 2015. This
transition coincides with the addition of a southern leg to the previously three-way 93rd Avenue intersection.
Crashes generally peaked around 5 pm, a typical p.m. commuting hour. 2016, in particular, demonstrates a
significant peak in crashes at 5 p.m.
There were four pedestrian crashes (0.5%) in the study period. The statewide 2017 average for pedestrian
crashes in urban areas is 1.3%.
▫ No pedestrian crashes occurred when it was daylight. There was one dusk, one dark-not lighted, and
two dark-lighted pedestrian crashes.
▫ Both incapacitating injury pedestrian crashes occurred at 89th Avenue.
There were eight bicycle crashes (1.0%); half occurred in dark-lighted conditions. The statewide 2017 average
for bicycle crashes in urban areas is 1.2%.
The highest percentage of crashes occurred on Friday (18.4%), which aligns with statewide trends.
There was a lower proportion of single vehicle crashes when compared to the 2017 statewide average (5.7%
compared to 9.8%).

An analysis of collision manner for all multi-vehicle crashes on Northern Avenue indicated that Northern Avenue has a
higher percentage of angle, left-turn, and head on crashes than 2017 statewide averages. Categories exceeding the
statewide average are shown in bold, red, italicized text. These percentages are presented in Table 12. No Crash Facts
data was available for categories where a ‘-’ appears.

year October 1, 2012 to December 31, 2012
year January 1, 2017 to September 30, 2017

Table 12 – 2017 Statewide Average Comparison
Manner of Collision in
Multi-Vehicle Crashes

Northern
Avenue

2017 Statewide
Average*

Angle

17.6%

15.0%

Left Turn

22.4%

16.4%

Rear End

39.1%

44.5%

Head On

2.2%

1.7%

Sideswipe (same)

8.5%

14.6%

Sideswipe (opposite)

1.2%

1.4%

Rear to Side

0.1%

-

Rear to Rear

0.4%

-

The location and type of fatal and incapacitating crashes is shown in Figure 14.

Other

0.9%

-

Based on a crash analysis for the entire crash dataset, the following items were noted:

Unknown

0.3%

0.6%

In the following crash analysis, crash information is compared to 2017 Arizona statewide averages where possible. These
averages are published in the Arizona Motor Vehicle Crash Facts (Crash Facts), 2017 edition, produced by ADOT and
released on July 31, 2018.
An analysis of the fatal crashes showed:






Fatal crashes accounted for 0.9% of total crashes in the study area, higher than the statewide 2017 average for
urban areas (0.5%).
5 of 7 fatal crashes were deemed intersection-related. The remaining two occurred near 83rd Avenue.
Two fatal pedestrian crashes occurred in the study area (0.3% of total crashes). The statewide average for fatal
pedestrian crashes in urban areas is 0.5%.
▫ One occurred in dark-not lighted conditions near 83rd Avenue
▫ One occurred in dark-lighted conditions at 63rd Avenue.

Crash frequency increased annually, particularly between 2014 and 2015. A review of AADT along the study
area in the ADOT Transportation Data Management System indicates some increase in AADT between 2010 and
2017: counts taken between the SR-101L interchange and 91st Avenue show a one-way AADT of 12,870 in 2010
and a two-way AADT of 26,735 in 2017. The two-way 2017 AADT demonstrates an approximately even
directional split. If the one-way count for 2010 is doubled to approximate a two-way count, the two-way AADT
in 2010 is approximately 1000 less than that in 2017. An increase in crash frequency may be partially attributed
to an increase in traffic volume.

*Bold, red, italicized text indicates values that exceed 2017 statewide average

A crash map showing the location and type of fatal and incapacitating crashes is provided as Figure 14. The locations of
lower-severity crashes are represented with blue dots.
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Figure 14 – 2012-2017 Crashes by Severity and Collision Manner
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A predictive analysis was also performed for the study area following Highway Safety Manual (HSM) guidance for
alternatives considered for this project. A discussion is provided in the Alternatives Analysis Technical Memorandum.
Crash Modification Factors (CMFs) are included as part of that discussion.
300.3
300.3.1

Capacity and LOS Analysis
Existing (2018) Conditions

Capacity analysis for the existing conditions was conducted with Synchro using Highway Capacity Manual (HCM)
methodologies. The intersections within the study area were analyzed using the Level of Service (LOS) thresholds shown
in Table 13 and Table 14 for signalized and unsignalized intersections, respectively.
Table 13 – Level of Service Thresholds – Signalized Intersections
Control Delay (s)

Level of Service

<= 10 sec

A

10-20 sec

B

20-35 sec

C

35-55 sec

D

55-80 sec

E

> 80 sec

F

Table 14 – Level of Service Thresholds – Unsignalized Intersections
Control Delay (s)

Level of Service

<= 10 sec

A

10-15 sec

B

15-25 sec

C

25-35 sec

D

35-50 sec

E

> 50 sec

F

The signal timings provided by the city of Peoria were used for existing conditions analysis at the intersections operated
and maintained by the city of Peoria. Optimized timing plans were used to analyze the operations at Loop 101 and Grand
Avenue TIs. HCM based output from Synchro for existing conditions is included with the Traffic Analysis Technical
Memorandum in Appendix SDR-L. Table 15 summarizes the LOS for individual intersections for a.m. and p.m. peak hour
conditions. An “*” next to the intersection name denotes an unsignalized intersection. An overall LOS was not reported
for these intersections because it combines the LOS for the stop-controlled movements and the free-flowing
eastbound/westbound movements. The free-flowing movements skew the overall LOS such that the intersection appears
to operate better than it does. For the purpose of this study, the minimum acceptable LOS is LOS D based on conversations
with the Partner Agencies.

Table 15 – Existing (2018) Capacity Analysis Results
Approach
EB
WB
Northern Ave & 99th Ave NB
(4)
SB
Overall
EB
WB
Northern Ave & 98th Ave NB
(5)
SB
Overall
EB
WB
Northern Ave & Loop NB
101 SB Ramps (6)
SB
Overall
EB
WB
Northern Ave & Loop NB
101 NB Ramps (7)
SB
Overall
EBL
WB
Northern Ave & Peoria
NB
Crossings West* (8)
SB
Overall
EB
WB
Northern Ave & 93rd Ave NB
(9)
SB
Overall
EBL
WB
Northern Ave & Peoria
NB
Crossings East* (10)
SB
Overall
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a.m. Peak Hour
Delay (s)
LOS
28.2
C
1.0
A
28.4
C
28.0
C
20.3
C
2.6
A
17.6
B
N/A
N/A
24.1
C
8.1
A
37.0
D
23.8
C
N/A
N/A
24.9
C
30.7
C
39.3
D
49.2
D
17.9
B
N/A
N/A
37.1
D
10.0
A
0.0
A
N/A
N/A
17.7
C
N/A
N/A
207.9
F
43.4
D
38.9
D
37.6
D
140.8
F
9.9
A
0.0
A
N/A
N/A
29.0
D
N/A
N/A

p.m. Peak Hour
Delay (s)
LOS
27.1
C
4.0
A
23.1
C
21.8
C
16.1
B
0.8
A
19.7
B
N/A
N/A
28.5
C
14.0
B
46.3
D
32.0
C
N/A
N/A
20.6
C
33.1
C
26.5
C
43.5
D
23.2
C
N/A
N/A
32.2
C
14.6
B
0.0
A
N/A
N/A
24.3
C
N/A
N/A
50.8
D
93.3
F
54.0
D
52.2
D
71.0
E
13.0
B
0.0
A
N/A
N/A
58.9
F
N/A
N/A
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Northern Ave & 91st Ave
(11)

Northern Ave & 89th
Ave* (12)

Northern Ave & 83rd Ave
(13)

Northern Ave & 75th Ave
(14)

Northern Ave & 71st
Ave* (15)

Grand Ave & Northern
Ave (18)

Grand Ave & Royal Palm
Rd (16)

Royal Palm Rd & 67th Ave
(17)

Approach
EB
WB
NB
SB
Overall
EB
WB
NB
SB
Overall
EB
WB
NB
SB
Overall
EB
WB
NB
SB
Overall
EB
WB
NB
SB
Overall
EB
WB
NBR
SE
NW
Overall
SE
NW
SW
Overall
EB
NB
SB
Overall

a.m. Peak Hour
Delay (s)
LOS
45.7
D
24.9
C
35.9
D
38.7
D
38.0
D
0.1
A
2.0
A
688.5
F
145.1
F
N/A
N/A
73.6
E
27.9
C
37.8
D
32.8
C
51.0
D
64.8
E
25.4
C
26.1
C
27.4
C
43.4
D
0.1
A
0.2
A
64.5
F
28.9
D
N/A
N/A
109.4
F
59
E
0.7
A
138.9
F
145.2
F
118
F
4.6
A
5.7
A
55.9
E
9.2
A
54.3
D
2.6
A
8.3
A
7.1
A

p.m. Peak Hour
Delay (s)
LOS
35.3
D
44.4
D
29.5
C
32.8
C
37.3
D
0.3
A
0.6
A
190.5
F
85.3
F
N/A
N/A
58.2
E
62.5
E
22.1
C
26.3
C
47.8
D
34.5
C
45.3
D
24.2
C
26.2
C
34.9
C
0.0
A
0.2
A
97.2
F
33.7
D
N/A
N/A
94
F
100.6
F
0.2
A
103.5
F
79.8
E
90
F
3.2
A
8.5
A
57.7
E
10.1
B
52.7
D
2.5
A
7.8
A
7.7
A

In general, the intersections along Northern Avenue operate at a LOS D or better. The exceptions—intersections operating
at LOS E or LOS F overall or with approaches operating at LOS E or LOS F—follow. Note that the number listed in
parentheses after the intersection name corresponds to the intersection number displayed in Figure 8.

▪

93rd Avenue (9)
▫ Eastbound a.m. Peak: LOS F
▫ Westbound p.m. Peak: LOS F
▫ Overall a.m. Peak: LOS F
▫ Overall p.m. Peak: LOS E

▪

Peoria Crossings East Drive (10)
▫ Southbound p.m. Peak: LOS F

▪

89th Avenue (12)
▫ Northbound a.m. and p.m. Peak: LOS F
▫ Southbound a.m. and p.m. Peak: LOS F

▪

83rd Avenue (13)
▫ Eastbound a.m. and p.m. Peak: LOS E
▫ Westbound p.m. Peak: LOS E

▪

75th Avenue (14)
▫ Eastbound a.m. Peak: LOS E

▪

71st Avenue (15)
▫ Northbound a.m. and p.m. Peak: LOS F
Grand Avenue (18)
▫ Eastbound a.m. and p.m. Peak: LOS F
▫ Westbound a.m. Peak: LOS E
▫ Westbound p.m. Peak: LOS F
▫ Southeastbound a.m. and p.m. Peak: LOS F
▫ Northwestbound a.m. Peak: LOS F
▫ Northwestbound p.m. Peak: LOS E
▫ Overall a.m. and p.m. Peak: LOS F

▪

All major intersections within the study area east of the Loop 101 interchange perform at LOS D, except the 93rd Avenue
intersection, which operates at LOS F in the a.m. Peak hour. Intersections were analyzed using existing signal timing plans
where available, including at 93rd Avenue. Reducing the cycle length and optimizing splits at the 93rd Avenue intersection
improves a.m. operations such that the intersection performs at an overall LOS D with existing traffic.
The following approaches for signalized intersections which are within the study area but do not intersect Northern
Avenue operate at LOS E or F under existing conditions:

▪
300.3.2

Grand Avenue & Royal Palm Road (16)
▫ Southwestbound a.m. and p.m. Peak: LOS E
Future (2040) Conditions

Future year (2040) alternatives were analyzed using optimized timing plans in Synchro. HCM 6th edition methodology was
used to evaluate the Hybrid Corridor and Grand Avenue TI Alternatives. Synchro’s built-in analysis methodology was used
to evaluate the Loop 101 Interchange alternatives to provide consistency between the Loop 101 Interchange alternatives;
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the Diverging Diamond Interchange alternative cannot be assessed using HCM 6th edition methodology. The Synchro
results are included with the Traffic Analysis Technical Memorandum in Appendix SDR-L. The Synchro results include
information on lane configurations, delay, level of service and queue length statistics.
300.3.2.1

a.m. Peak Hour
Approach

No Build

The No-Build alternative assumes existing intersection and corridor configuration. The traffic volumes forecasted for 2040,
shown in Figure 13, indicate considerable growth in the left-turn and through movement volumes at all signalized
intersections. For acceptable traffic operations, such growth needs significant improvements to every intersection; at a
minimum the conversion of single left turns to dual left turn lanes and auxiliary through lanes. Without improvements, it
is anticipated that every signalized intersection in the corridor would operate at a poor level of service and that operations
at every unsignalized intersection would further deteriorate (stop-controlled movements fail in existing conditions).
300.3.2.2

Table 16 – 2040 Corridor Capacity Analysis Results (Corridors A-D)

Hybrid Corridor

The Northern Avenue Hybrid Corridor alternatives vary only in alignment; therefore, one evaluation was completed for all
alternatives. Detailed lane configurations for the conceptual alternatives are included in the Alternatives Analysis
Technical Memorandum and depicted in the associated roll plots. In general, Northern Avenue was modeled in Synchro
according to the description in Section 300.3.2. Where the median restricted operations at 89th Avenue and 71st Avenue,
left-turns and north/south through movements were placed as U-turns on the nearest downstream median break as
applicable. Through and right-turning volumes at 89th Avenue and 71st Avenue were adjusted accordingly. Intersections
with added U-turns due to the median include 91st Avenue and 75th Avenue.
At the Peoria Crossings driveways, left-turning movements out of the driveways—restricted under the proposed
configuration—were placed as left-turns on 93rd Avenue; traffic volumes were balanced accordingly. The driveways were
modeled using a 6-lane corridor configuration, which differs from the proposed Hybrid Corridor alternative at these
locations. Modeling the driveways under a six through-lane configuration enabled analysis with HCM 6th edition
methodology, which is not permitted for a four through-lane configuration. No available analysis method in Synchro
permits this. The difference is not expected to impact the results for the east Peoria Crossings driveway; however, it will
likely lower the reported delay for the west Peoria Crossings driveway, improving results at only this location.

Northern Ave & 99th
Ave (4)

Northern Ave & 98th
Ave (5)

Northern Ave &
Peoria Crossings
West* (8)

Northern Ave & 93rd
Ave (9)

Left-turn signal phasing was updated throughout the corridor to provided protected phasing for dual left-turn locations
and protected-permitted (or permitted) operations for single left-turn locations, depending on conflicting traffic volume
and safety considerations. The yellow and all-red clearance interval timings were increased as necessary at 91st Avenue,
83rd Avenue, and 75th Avenue to account for recessed stop bars at these locations, which increase the time and distance
a vehicle needs to safely clear the intersection. At 91st Avenue, the pedestrian phasing was eliminated to improve signal
operations. A pedestrian crossing will be provided near 89th Avenue, which will mitigate the impact to pedestrians.

Northern Ave &
Peoria Crossings East*
(10)

Table 16 summarizes the LOS for individual intersections for a.m. and p.m. peak hour conditions for the overall study
corridor. An “*” next to the intersection name denotes that an intersection is unsignalized. An overall LOS was not
reported for these intersections because it combines the LOS for the stop-controlled movements and the free-flowing
eastbound/westbound movements. The free-flowing movements skew the overall LOS such that the intersection appears
to operate better than it does. Results are provided only for movements which do not have right-of-way at the intersection
and incur delay.

Northern Ave & 91st
Ave (11)

Northern Ave & 89th
Ave* (12)

12/19/2019

Page 34 of 102

EB
WB
NB
SB
Overall
EB
WB
NB
SB
Overall
EBL
WB
NB
SBR
Overall
EB
WB
NB
SB
Overall
EBL
WB
NB
SBR
Overall
EB
WB
NB
SB
Overall
EB
WBL
NBR
SBR
Overall

Delay (s)
37.1
1.7
35.2
35.3
26.3
0.2
7.3
N/A
34.7
3.6
30.0
0.0
N/A
19.0
N/A
27.2
35.2
40.2
44.8
30.6
42.0
0.0
N/A
18.8
N/A
54.9
25.1
92.9
53.6
54.0
0.0
626.5
866.3
27
N/A

LOS
D
A
D
D
C
A
A
N/A
C
A
D
A
N/A
C
N/A
C
D
D
D
C
E
A
N/A
C
N/A
D
C
F
D
D
A
F
F
D
N/A

p.m. Peak Hour
Delay (s)
24.7
8.6
37.0
34.7
18.1
1.4
6.7
N/A
40.4
5.6
1876.1
0.0
N/A
880.1
N/A
29.8
21.1
70.6
98.2
35.2
183.0
0.0
N/A
364.4
N/A
41.6
39.2
61.1
50.6
45.4
0.0
146.0
47.2
115.2
N/A

LOS
C
A
D
C
B
A
A
N/A
D
A
F
A
N/A
F
N/A
C
C
E
F
D
F
A
N/A
F
N/A
D
D
E
D
D
A
E
E
F
N/A
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a.m. Peak Hour
Approach

Northern Ave & 83rd
Ave (13)

Northern Ave & 75th
Ave (14)

Northern Ave & 71st
Ave* (15)

300.3.2.3

p.m. Peak Hour

EB

Delay (s)
61.2

LOS
E

Delay (s)
31.5

LOS
C

WB

31.1

C

42.7

D

NB

62.4

E

42.0

D

SB

48.6

D

44.6

D

Overall

52.8

D

39.8

D

EB

27.8

C

27.9

C

WB

22.1

C

34.4

C

NB

40.4

D

70.9

E

SB

36.8

D

83.9

F

Table 17 summarizes the operations of the DDI alternative. The southbound approach represents the ramp LOS for the
Loop 101 SB Ramp terminal; the northbound approach represents the ramp LOS for the Loop 101 NB Ramp terminal.
Synchro reports for DDI analysis are included with the Traffic Analysis Technical Memorandum in Appendix SDR-L.

Overall

29.0

C

44.9

D

Table 17 – 2040 DDI Capacity Analysis Results

EB

0.0

A

0.0

A

WB

0.0

A

0.0

A

NBR

59.7

F

25.9

D

SBR

14.9

B

23.2

C

Overall

N/A

N/A

N/A

N/A

At the Loop 101 TI, two distinct configurations were advanced to the Alternatives Analysis stage:

▪
▪

▪

83rd Avenue (13)
▫ Eastbound a.m. Peak: LOS E
▫ Northbound a.m. Peak: LOS E

▪

75th Avenue (14)
▫ Northbound p.m. Peak: LOS E
▫ Southbound p.m. Peak: LOS F

Diamond Interchange Alternative.

a.m. Peak Hour

p.m. Peak Hour

EB

Delay (s)
15.3

LOS
B

Delay (s)
34.3

LOS
C

WB

13.6

B

10.6

B

NB

N/A

N/A

N/A

N/A

SB

15.6

B

31.6

C

Overall

14.9

B

22.6

C

EB

11.7

B

32.3

C

WB

22.0

C

23.7

C

NB

21.3

C

24.2

C

SB

N/A

N/A

N/A

N/A

Overall

16.4

B

26.7

C

Approach
Northern Ave
& Loop 101 SB
Ramps (6)

93rd Avenue (9)
▫ Northbound p.m. Peak: LOS E
▫ Southbound p.m. Peak: LOS F
91st Avenue (11)
▫ Northbound a.m. Peak: LOS F
▫ Northbound p.m. Peak: LOS E

▪

Diverging Diamond Interchange (DDI) Alternative; and

Detailed lane configurations for the alternatives are included in the Alternatives Analysis Technical Memorandum and
depicted in the associated roll plots. Synchro’s built-in analysis methodology was used to generate results for the DDI and
diamond interchange alternatives because HCM 6th edition methodology does not support the intersection configuration
necessary to model a DDI.

In general, signalized intersections operate at a LOS D or better with the proposed Hybrid Corridor alternative
configuration. The following signalized intersections have movements or an overall LOS which perform at an LOS E or F in
at least one peak hour:

▪

Loop 101 Interchange Alternatives

Northern Ave
& Loop 101
NB Ramps (7)

Table 17 indicates that the DDI operates at an acceptable LOS in 2040. All approaches and movements operate at a LOS
D or better.

Most of the unsignalized intersections have movements which perform at LOS F with the proposed Hybrid Corridor
configuration. It is expected that some drivers will choose alternate paths to avoid using these intersections in the peak
hours. This may increase traffic volumes at adjacent signalized intersections, such as 91st Avenue, 83rd Avenue, and 75th
Avenue.
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Table 18 summarizes the diamond TI configuration.

Table 19 indicates that the various intersections at the Grand Avenue TI alternative overall operate at an acceptable LOS
in 2040. The following intersections have approaches or movements which operate at LOS E or F:

Table 18 – 2040 Diamond TI Capacity Analysis Results
a.m. Peak Hour

p.m. Peak Hour

EB

Delay (s)
7.3

LOS
A

Delay (s)
16.8

LOS
B

WB

12.6

B

20.1

C

NB

N/A

N/A

N/A

N/A

SB

32.2

C

41.3

D

Overall

12.0

B

22.7

C

EB

14.7

B

14.6

B

WB

15.4

B

14.3

B

NB

31.9

C

50.9

D

SB

N/A

N/A

N/A

N/A

Overall

18.0

B

21.9

C

Approach
Northern Ave
& Loop 101 SB
Ramps (6)

Northern Ave
& Loop 101
NB Ramps (7)

▪

▪
▪

300.3.3

Table 18 indicates that the ramp terminal intersections of Loop 101 for the diamond TI alternative operate at an
acceptable LOS. All approaches and movements operate at a LOS D or better.
300.3.2.4

Grand Avenue TI Alternative

The Grand Avenue TI Alternative originated from the MAG COMPASS project and was further developed during this study.
Detailed lane configurations for this alternative is included in the Alternatives Analysis Technical Memorandum and
depicted in the associated roll plot.
Table 19 summarizes the operations of the Grand Avenue TI alternative.

Approach
EB
67th Ave & WB
Northern Ave NB
(18)
SB
Overall
SE
Grand Ave &
NW
Royal Palm Rd
SW
(16)
Overall
EB
Royal Palm Rd & NB
67th Ave (17) SB
Overall

67th Avenue and Northern Avenue Intersection Analysis

An analysis was performed for two different configurations of the 67th Avenue and Northern Avenue intersection, which
is part of the Grand Avenue TI Alternative discussed in the Alternatives Analysis Technical Memorandum. One
configuration had three through lanes on Northern Avenue and two through lanes on 67th Avenue. The second
configuration had two through lanes on Northern Avenue and three through lanes on 67th Avenue. Both configurations
performed at an overall LOS D. The second configuration was not advanced to the Alternatives Analysis stage due to rightof-way limitations.
300.3.4

Queuing Analysis

A queuing analysis was performed to determine an appropriate number of left- and right- turn lanes and associated
storage lengths for intersections along Northern Avenue. The analysis follows guidance from the MCDOT Traffic Impact
Study Manual, MCDOT RDM, and direction from the Partner Agencies. The following intersections were analyzed:

▪
▪
▪
▪
▪
▪

Table 19 – 2040 Grand Avenue TI Capacity Analysis Results
a.m. Peak Hour
Delay (s)
LOS
56.0
E
47.0
D
41.4
D
62.1
E
52.2
D
E
67.2
23.4
C
49.1
D
35.4
D
68.8
E
18.9
B
28.9
C
26.1
C

67th Avenue (18)
▫ Eastbound a.m. Peak: LOS E
▫ Westbound p.m. Peak: LOS E
▫ Southbound a.m. and p.m. Peak: LOS E
Grand Avenue & Royal Palm Road (16)
▫ Southeast a.m. and p.m. Peak: LOS E
▫ Southwest p.m. Peak: LOS F
Royal Palm Road & 67th Avenue (17)
▫ Eastbound a.m. Peak: LOS E
▫ Eastbound p.m. Peak: LOS F

p.m. Peak Hour
Delay (s)
LOS
48.0
D
67.6
E
37.8
D
56.1
E
53.6
D
73.2
E
29.8
C
133.1
F
52.7
D
80.1
F
18.7
B
29.7
C
28.6
C
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Based on 2040 volumes, dual left-turn lanes are warranted at four intersections. A summary of the desirable left-turn
pocket lengths calculated for these four intersections is presented in Table 20. Detailed calculations are included with the
Traffic Analysis Technical Memorandum in Appendix SDR-L.
Table 20 – Calculated Left Turn Lane Lengths
Dual Left-Turn Lane Lengths
Intersection
Direction Length Provided (ft)
EB
270
Northern Avenue & 93rd Avenue
WB
300
EB
260
Northern Avenue & 91st Avenue
WB
210
EB
250
Northern Avenue & 83rd Avenue
WB
225
EB
200
Northern Avenue & 75th Avenue
WB
225
The Partner Agencies agreed that these intersections should initially be striped with a 12-foot positive offset in place of
the second left-turn lane. The positive offset can be transformed to a second left-turn lane when warranted by future
volumes.
Right-turn pockets were analyzed for intersections with high right-turning volumes in the design year and/or with turningrelated safety concerns. A summary of the results is presented in Table 21. Detailed calculations are included with the
Traffic Analysis Technical Memorandum in Appendix SDR-L.
Table 21 – Calculated Right-Turn Lane Lengths
Right-Turn Pocket Lane Lengths
Intersection
Direction Length Provided (ft)
EB
220
Northern Avenue & 93rd Avenue
WB
160
EB
365
Northern Avenue & 91st Avenue
WB
175
Northern Avenue & 89th Avenue
EB
175
EB
210
Northern Avenue & 83rd Avenue
WB
175
EB
200
Northern Avenue & 75th Avenue
WB
160
Northern Avenue & 71st Avenue
EB
160
300.4

Existing Access Condition and Traffic Operations

Table 22 summarizes the roads that intersect Northern Avenue within the project area including the municipality
responsible for roadway operations and maintenance (O&M) and the type of access control. Figure 15 depicts existing
access points along Northern Avenue and identifies the type of control and whether it provides access to a signal parcel
or multiple parcels.
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Figure 15 – Access Points
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Table 22 – Intersecting Roadways
Intersecting Road

O&M

O&M

Total # of
Approach
Lanes

Access Control

Grand Avenue – North

ADOT

5

Signalized

ADOT

4

Signalized

Intersecting Road

Total # of
Approach
Lanes

Access Control

Comments

Comments

99th Avenue – North

Peoria

3

Signalized

Grand Avenue – South

99th Avenue – South

MCDOT

2

Signalized

63rd Avenue – North

Glendale

2

Stop-Control

98th Avenue – North

Developer

4

Signalized

63rd Avenue – South

Glendale

1

Stop-Control

Loop 101 SB Off Ramp

ADOT

3

Signalized

Loop 101 SB On-Ramp

ADOT

n/a

Signalized

Two receiving lanes

300.5

Loop 101 NB On-Ramp

ADOT

n/a

Signalized

Two receiving lanes

Loop 101 NB Off-Ramp

ADOT

3

Signalized

93rd Avenue – North

Developer

3

Signalized

Serves Peoria Crossings

93rd Avenue – South

Developer

4

Signalized

Serves Desert Diamond
Casino

91st Avenue – North

Peoria

3

Signalized

The existing ITS communications infrastructure along Northern Avenue was installed and is owned by the city of Peoria
Existing infrastructure is located along the north side of existing Northern Avenue. Infrastructure components consist of
a quad duct of four 1 ¼-inch conduits from just west of 99th Avenue, to just east of Loop 101’s northbound on-ramp, and
another section from approximately 500 feet west of 93rd Avenue to approximately 500 feet east of 93rd Avenue. There
is an existing 4-inch conduit between those two segments, which then extends east to 71st Avenue. Fiber cable, dedicated
to the city of Peoria for traffic control purposes, exists from 99th Avenue to 75th Avenue, and provides connectivity to the
Peoria Traffic Management Center (TMC). The city of Peoria TMC is linked to ADOT and other regional facilities via a
Regional Communications Network (RCN).

91st Avenue – South

MCDOT

3

Signalized

89th Avenue – North

Peoria

1

Stop-Controlled

High pedestrian volume

89th Avenue – South

Glendale

1

Stop-Controlled

High pedestrian volume

87th Avenue – North

Peoria

1

Stop-Controlled

3-legged intersection

83rd Avenue – North

MCDOT

3

Signalized

83rd Avenue – South

Glendale

3

Signalized

75th Avenue – North

Peoria

3

Signalized

75th Avenue – South

Glendale

3

Signalized

73rd Avenue – South

Glendale

1

Stop-Controlled

3-legged intersection

71st Avenue – North

Peoria/Glendale

1

Stop-Controlled

Divided road

City of Peoria managed closed circuit television (CCTV) with pan-tilt-zoom capabilities exists at the signalized intersections
of 99th Avenue, 93rd Avenue, 91st Avenue, 83rd Avenue and 75th Avenue, linked to the TMC via the existing fiber
network.

71st Avenue – South

Glendale

1

Stop-Controlled

70th Avenue – South

Glendale

1

Stop-Controlled

3-legged intersection

CCTV associated with the ADOT FMS exists at the Loop 101 interchange, in the southwest quadrant, adjacent to the raised
freeway. No street-level CCTV exists at the Loop 101 signals. No existing CCTV was observed at the Grand Avenue
intersection with Northern Avenue.

68th Avenue – South

Glendale

1

Stop-Controlled

3-legged intersection

Wrong way driving detection cameras exist at the Loop 101 interchange for all approaches.

67th Avenue – North

Glendale

2

None

Grade Separated

There are no existing Dynamic Message Signs (DMS) in the subject corridor.

67th Avenue – South

Glendale

2

None

Grade Separated

There are no existing Anonymous ReIDentification detectors (ARID) in the subject corridor.

3-legged intersection;
Serves Park West

Existing traffic operations are detailed in Section 300.3.1.
Existing Intelligent Transportation System

The PUSD has a fiber in a segment of Northern Avenue, in a segment between 89th Avenue and 87th Avenue, along the
north side. This system extends south, along 89th Avenue, along the east side, and extends north along 87th Avenue, on
the west side. Since it is not observed in the traffic boxes, it is assumed to reside in a separate conduit system.
ADOT has Freeway Management System (FMS) infrastructure fiber running along the west side of Loop 101. This system
runs along the west side of the southbound off-ramp, crossing Northern Avenue, and continuing south along the west side
of the southbound on-ramp. As this system comes from north of Northern Avenue, it co-resides, via innerduct, with a fiber
cable dedicated to the city of Peoria, that branches off to an existing No. 9 pull box located west of the northwest corner
of the interchange. Similarly, a city of Glendale cable comes from the north, crosses Northern Avenue, and branches to an
existing No. 9 pull box located west of the southwest corner of the interchange. Neither city cable appears to be in use.
ADOT has wireless communications on Grand Avenue, and the existing Northern Avenue intersection. This system is part
of a series of wireless connections along Grand Avenue that finds its way to the ADOT FMS system at the Grand
Avenue/Loop 101 interchange.

There are no existing Dedicated Short-Range Communications (DSRC) devices in the subject corridor.
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300.6 Traffic Analysis Recommendations
All proposed alternatives discussed in the Alternatives Analysis Technical Memorandum are expected to operate at LOS D
or better. The Hybrid Corridor alternative proposes a 6-lane corridor cross-section east of 91st Avenue and an 8-lane crosssection west of 91st Avenue, with dual left-turn lanes and right-turn pockets provided at major signalized intersections.
The turn lanes are recommended based on conversations with the Partner Agencies and where traffic volume warrants
them. Protected left-turn phasing should be implemented for the dual left-turn lanes and protected-permitted phasing
should be implemented for single left-turn lanes according to opposing traffic volume. Yellow and all-red clearance times
for the 91st Avenue, 83rd Avenue, and 75th Avenue intersections should be increased to account for the recessed stop
bars at these locations, which increase the effective intersection width and time vehicles need to safely clear the
intersection. It is recommended that the medians at the major intersections are a minimum of 6-feet wide to provide the
opportunity to be converted into pedestrian refuges for future multi-phase pedestrian signal timing.
Grand Avenue currently operates at LOS F. Separating 67th Avenue and Northern Avenue from Grand Avenue into an
above-grade 4-way intersection is anticipated to improve operations at this location to LOS D in 2040.
Both the DDI and diamond interchange alternatives operate at an acceptable LOS in 2040. While the two alternatives
demonstrate similar improvements in capacity for 2040 and both begin to perform at LOS E in the year 2050, the DDI
alternative demonstrates slightly more latent capacity. The DDI ramp terminals operate at LOS D or better in 2050, while
at least one ramp terminal for the diamond interchange alternative operates at LOS F in 2045.
The proposed alternatives are also expected to improve corridor safety. The proposed median is expected to mitigate
head-on, sideswipe, and left-turning. The conversion of the corridor to a 6-lane cross-section east of 91st Avenue and an
8-lane cross-section west of 91st Avenue may reduce congestion-related crash types, such as rear-end crashes. However,
it may also increase the number of crashes related to lane changes. Introducing a DDI in place of the existing diamond
interchange at the Loop 101 intersection with Northern Avenue improves safety by eliminating the left-turn movement
against opposing traffic. Compared to a conventional diamond interchange, a DDI reduces vehicle-to-vehicle conflict
points by nearly 50 percent and eliminates many of the most severe crash types (FHWA DDI Brochure:
https://safety.fhwa.dot.gov/intersection/innovative/crossover/brochures/ddi/ddi_brochure.pdf) A modified diamond
interchange will also improve safety by increasing capacity and implementing protected dual left-turn movements,
reducing congested-related crashes and risky left-turning behavior. Separating the intersection of 67th Avenue and
Northern Avenue as part of the Grand Avenue TI alternative transforms the complex, potentially confusing 5-way
intersection into a traditional 4-way intersection, while allowing Grand Avenue to flow freely underneath.
Construction dates and project phasing are discussed in the Scoping and Design Report (SDR). All impacted jurisdictions
are involved in project development; coordination with additional jurisdictions is not anticipated. The project scoping
process may require future analysis and reports if significant traffic pattern changes occur prior to design and/or
construction.
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400 EXISTING ROADWAY FEATURES ANALYSIS
Northern Avenue is functionally classified as a MAP-21 National Highway System (NHS) principal arterial and as an urban,
principal arterial in the MCDOT MSRP. The posted speed limit is 40 mph. The design speed per MCDOT criteria is 60 mph.
This design speed was used to determine design criteria for the following items and identify and deficiencies of the existing
roadway to be identified with the proposed improvements.
Existing Northern Avenue from 99th Avenue to Grand Avenue generally consists of a five-lane section with bike lanes: two
through lanes for both travel directions and a two-way left-turn lane. The existing roadway width is 66 feet comprised of
11-foot through lanes, 5-foot bike lanes, and 12-foot median that generally serves as a two-way left-turn lane. Curb and
gutter is present on both sides of the road throughout the project area. Per the roadway design criteria listed in Table 10,
travel lanes should be a minimum of 12 feet and bike lane should be a minimum of 6 feet. The existing travel and bike
lanes do not meet the minimum design standards. There is sidewalk on at least one side of the road between 99th Avenue
and 83rd Avenue. The sidewalk alignments vary between an even offset from the curb and meandering. Generally, there
are no sidewalk along Northern Avenue east of 83rd Avenue. At signalized intersections, the two-way left-turn lane
transitions to a left-turn lane. There are right-turn lanes at some intersections and commercial properties.
The existing horizontal alignment for Northern Avenue from 99th Avenue to Grand Avenue is generally located on the
section line with some variations from the section line south at 91st Avenue and 83rd Avenue, and north at 63rd Avenue.
The horizontal alignment runs east-west and is primarily straight with no grade breaks that would require a curve. The
existing roadway meets both AASHTO and MCDOT horizontal alignment design criteria. The roadway profile generally
slopes east to west with an average downgrade of less than one percent. Per the roadway design criteria, the maximum
grade is 3 percent and minimum grade is 0.3 percent.
The minimum stopping sight distance is 570 feet on Northern Avenue and 495 feet at intersecting roads. The minimum
intersection sight distance is 665 feet on Northern Avenue and 610 feet at intersecting roads. Northern Avenue’s existing
vertical alignment meets MCDOT and AASHTO design standards pertaining to vertical alignment and stopping sight
distance.

At the Northern Avenue and 67th Avenue intersection, Northern Avenue carries two through lanes in each direction
separated by a left turn lane. 67th Avenue spans over Northern Avenue. 67th Avenue has two through lanes in each
direction of travel separated by a median barrier. The 67th Avenue structure is in a curve for several of the spans and has
2.6 percent superelevation near the location where it spans over Northern Avenue. Northern Avenue intersects Grand
Avenue at grade just east of the BNSF Railway track at a skew. Grand Avenue has three through lanes in each direction of
travel, dual left turns in the southeast direction of travel and a single left turn for the northwest direction of travel.
Dedicated right turns are provided in both directions of travel for the Grand Avenue to Northern Avenue movement.
Northern Avenue is proposed to intersect 67th Avenue at the second level, this will take Northern Avenue traffic over
Grand Avenue and the BNSF Railway. One additional through lane will be added in each direction of travel and the single
left turns will be maintained. The median barrier on the existing 67th Avenue structure is proposed to be removed to
provide room for the addition of single left turns in both the northbound and southbound directions. The preferred
alternative for the intersection is to construct a new fill island between Mechanically Stabilized Earth (MSE) walls to reduce
the amount of roadway needed to be built on structure. As noted above, the existing 67th Avenue structure has been
constructed with superelevation. This superelevation will need to be removed for the new Northern Avenue and 67th
Avenue intersection. Two spans of the 67th Avenue overpass will require modification by removing the deck and girder,
reconstructing the pier seats and reusing the existing girders with a new deck to accommodate the new roadway profile
and cross slope. The special cast-in-place pier 2 would require substantial reconstruction with the first two spans
completely removed. A steel/precast concrete straddle bent is required but the option of adding a cantilever and slightly
reconfiguring the geometry should be investigated to determine if this would be a better solution
400.2

Other Considerations

There are no other existing road or roadside features that were identified as affecting the safety or drivability of the road.
400.3

Summary of Deficient Items

No geometric, drainage, or safety deficiencies have been identified.

The existing roadway cross-section is sloped as a normal crown. The desired cross slope rate per the roadway design
criteria is 0.02 ft/ft. The minimum cross slope rate is 0.02 ft/ft. The maximum cross slope rate is 0.03 ft/ft. There are no
deficiencies with the roadway cross slope.
The minimum clear area distance per MCDOT on urban roadways is a six-foot clearance behind the face of curb.
Throughout the corridor there are light poles, utility poles, fire hydrants and mail boxes within the clear area. These
facilities will need to be evaluated on an individual basis for potential relocation. The minimum vertical clearance per
AASHTO is 16.5 feet. The existing overpass of Loop 101 and 67th Avenue over Northern Avenue meets this criterion.
400.1

Bridge Structures Geometry

At the Loop 101 interchange, Northern Avenue carries two through lanes and one left turn lane in each direction. Loop
101 has three general purpose lanes and one high occupancy vehicle lane in each direction of travel. Northern Avenue
and the Loop 101 alignments are tangent at the interchange and the structure is at a 46-degree skew. The team selected
a diverging diamond interchange as the preferred alternative for this interchange. Part of revising the interchange type
from diamond to the diverging diamond includes adding one additional through lane in both the eastbound and
westbound direction of travel and widening the median for Northern Avenue. Single left and right turns are provided for
entrance to the Loop 101. The Loop 101 exit ramps will provide dual left and right turning movements. This will require
removing the existing slope paving along Northern Avenue underneath the Loop 101 structure and constructing a retaining
wall which will allow for the planned capacity improvements required for the diverging diamond interchange. There is no
other major structural work anticipated at this intersection to accommodate the diverging diamond. The existing Loop
101 bridges will not be impacted.
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500 ENVIRONMENTAL ANALYSIS
An Environmental Identification Memorandum (EIM) was prepared and included in Appendix SDR-H. The EIM is
summarized in the following sections.
500.1

Natural Resources

Naturally occurring Palo Verde trees are present within the project limits on the south side of Northern Avenue at 87th
Avenue. If it is determined during final design that these plants would be affected, MCDOT would notify the Arizona
Department of Agriculture. Migratory birds may be nesting in trees in the project limits. If vegetation removal is
anticipated during construction and nesting migratory birds are present, then they could be impacted by project activities.
In order to avoid impacting nesting migratory birds, preconstruction migratory bird surveys would be completed.
500.2

Because right-of-way (ROW) acquisition is required from the Tohono O’Odham Nation (TON), the Bureau of Indian Affairs
(BIA) must complete an EA to comply with the National Environmental Policy Act (NEPA) for the federal action of granting
ROW easement. During final design of the segment that will require ROW from the TON, coordination with the BIA, ADOT,
and FHWA.
The project will also require ROW and relocation of irrigation facilities operated by Salt River Project on Bureau of
Reclamation (BOR) properties. Relocation or removal of these facilities may require action by the BOR which is subject to
NEPA.

Cultural Resources

The majority of the Northern Avenue right-of-way corridor between the Loop 101 and Grand Avenue has been previously
surveyed for cultural resources. Areas not surveyed consist of paved surfaces. Two sites, the historic Santa Fe, Prescott, &
Phoenix Railway Line and the Historic U.S. Highway 60/89 (Grand Avenue) are located in the project area but the proposed
improvements are not anticipated to affect these resources. There are also six properties which may be considered historic
within the study area.
500.3

Hazardous Material

A review of federal and state databases for hazardous materials concerns within one-mile of the project area was
completed in January of 2019 by Environmental Data Resources (EDR). The database review identified seven leaking
underground storage tanks within the review area, however; all have been closed and only one was within the project
area. The review also identified 11 underground storage tanks and two aboveground storage tanks within the review area.
These facilities have no records of a spill or release. Sampling of materials that would be affected by the project for lead
and asbestos should occur during the final design phase.
500.4

Socioeconomic Resources

The census data indicate that portions of the study area have populations of Hispanic ethnicity higher than the surrounding
municipalities. Additionally, several areas display demographic composition with higher percentages of persons living
below the poverty level and living in households with limited English-speaking ability. Based on the current level of design,
there are three residential structures between 83rd and 75th Avenues which may be impacted by the widening of
Northern Avenue. During final design, access control throughout the corridor will be further evaluated.
500.5

Noise Impact

Previous analyses identified eighty-seven Category B noise receptors within the study area consisting of residences,
schools, churches, and parks located primarily between 91st Avenue and 75th Avenue. Modeling of the design considered
in the DCR/EA phase predicted that noise levels would increase in the project area by five to eleven decibels (dBA) from
64dBA to 73dBA which exceeds the noise level criteria for Category B receptors (64dBA). The current project eliminates
grade separated TI’s at major intersections however it will add capacity to Northern Avenue; therefore, an analysis of
noise impacts and potential mitigation would need to be conducted during final design.
500.6

Environmental Approval

Currently not all portions of the project are programmed for design and/or construction. It is anticipated that the overall
scope of work would be divided into numerous separate design and construction packages. During the final design stage
of each individual project, an update of the EA would be prepared through coordination between MCDOT Environmental
Branch and ADOT to ensure that the FONSI remains valid.
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Portions of the Grand Avenue TI (east side of Grand Avenue) fall within the Zone AO with a flood depth of 1 foot.

600 DRAINAGE ANALYSIS
600.1

Existing Drainage Conditions

The land in the watershed generally slopes from northeast to southwest at a slope of approximately 0.4 percent. Surface
water drainage is primarily conveyed south and west in the streets. One major exception to this is along Grand Avenue,
which transects the watershed on a diagonal. Grand Avenue parallels the BNSF Railway alignment, which is typically a
barrier to flow. There are multiple drainage facilities within project corridor i.e. ADOT outfall channel, regional basins and
existing storm drain systems.
The Loop 101 drainage channel is located along east side of Loop 101 and conveys flow south and west underneath the
freeway south of Northern Avenue to New River. An existing 8-barrel (10’x6’) RCBC conveys flows under Northern Avenue.
Two regional detention basins are located along the project corridor.

▪
▪

Peoria Basin (city of Peoria) between 86th and 85th Avenue on the north side of Northern Avenue.
East Basin (city of Glendale) between 66th Avenue and 63rd Avenue on the south side of Northern Avenue and
east of Grand Avenue.

FEMA Zone AO is defined as areas subject to inundation by 1-percent-annual-chance shallow flooding (usually sheet flow
on sloping terrain) where average depths are between one and three feet. Average flood depths derived from detailed
hydraulic analyses are shown in this zone. Mandatory flood insurance purchase requirements and floodplain management
standards apply.
600.3
600.3.1

Criteria used for this project include:

60-inch storm drain from the Loop 101 outfall channel to 91st Avenue
42-inch storm drain east of 91st Avenue to 85th Avenue.
Splitter structure at 85th Avenue. Storm drain flows are diverted into the regional Peoria Basin.
72-inch storm drain east of 85th Avenue to 1,300 feet west of 75th Avenue.
60-inch storm drain 1300 feet west of 75th Avenue to just east of 75th Avenue.
42-inch storm drain east of 75th Avenue to east of 71st Avenue.

Existing storm drain system along Northern Avenue (East of Grand Avenue):

▪

60-inch storm drain 67th Avenue to 65th Avenue, outfalls into the regional East Basin.

Existing storm drain system laterals that connect to the Northern Avenue storm drain.

▪
▪
▪
▪

▪
▪

Minimum time of concentration for the Rational Method is 5 minutes.
Onsite inlets, scuppers, and storm drains designed for the 10-year storm with one 12-foot driving lane free from
flooding in each direction, and the depth shall not exceed the top of curb.

▪
▪
▪

Curb openings catch basins were sized using a clogging factor of 0.8.
Grated type catch basins were sized using a clogging factor of 0.5.

▪
▪
▪

Storm drain pipe within district right-of-way shall be reinforced concrete.
The Hydraulic Grade Line (HGL) shall be at least 12 inches below the gutter flowline.

▪

Storm drains shall have a minimum flow velocity of 3 feet per second (fps) for half of the design discharge,
Qdesign, a minimum velocity of 5 fps for Qdesign, and a maximum velocity of 15 fps.
Storm drain trunk lines shall be 18 inches or greater.

▪
▪
▪
▪
▪
▪
▪

91st Avenue – 48-inch storm drain from the north.
83rd Avenue 24-inch stub out, future connection.
75th Avenue – 36-inch storm drain from the north.
67th Avenue – 60-inch storm drain from the north.

Figure 16 depicts existing drainage features within the project area.
600.2

Flood Zone Classification

FEMA updated the FIRM for Maricopa County, Arizona and incorporated areas on October 16, 2013. Figure 17 is a map of
the area with flood zones and their classifications.
FIRM Panel Number 04013C1695L & 04013C1715L identifies the regulatory floodplain zones near this project watershed
and is included as part of the Drainage Report in Appendix SDR-L. This map indicates that the majority of the project area
is not within a regulated floodplain. The project area falls within FEMA Zone X designation, defined as “areas with 0.2%
annual chance of flood; areas of 1% annual chance of flood with average depths of less than 1 foot or with drainage areas
less than 1 square mile; and areas protected by levees from 1% annual chance flood.”

Drainage Design Criteria

Procedures and methodologies outlined in the FCDMC publications entitled Drainage Policies and Standards for Maricopa
County (2016), Drainage Design Manual for Maricopa County – Hydrology (2013), and the Engineering Standards for City
of Peoria (2019) were applied in this project. Procedures and methodologies outlined in the FCDMC publication entitled
Drainage Design Manual for Maricopa County – Hydraulics (2013) were utilized for the analysis.

Existing storm drain system along Northern Avenue (Loop 101 to 71st Avenue):

▪
▪
▪
▪
▪
▪

Design Criteria and Design Storm

▪

Onsite hydrology was computed for the proposed right-of-way limits using the Rational Method procedures
outlined in the Drainage Design Manual for Maricopa County, Hydrology.

Minimum and maximum fill cover for storm drain pipes shall follow MAG standards and manufacturer’s
specifications.

Storm drain lateral connector pipes shall be 15 inches or greater.
First flush consists of retaining or treating the first 0.5 inches of direct runoff from storm event.
Roadway overtopping depth for offsite flow will not exceed 0.5 feet for the 100-year peak discharge.
Culvert minimum fill cover of 2 feet.
Minimum pipe culvert diameter under driveways is 18 inches.
Concrete Box Culverts shall be minimum inside height of 5 feet. At locations with vertical constraints 4-foot
inside height is acceptable.
Concrete Box Culvert minimum fill cover 1 foot.

.
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Figure 16 – Existing Drainage Features
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Figure 17 – Flood Zone Classification
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600.3.2

▪

Design Storm

The on-site drainage design for the Northern Avenue segment, per Maricopa County Drainage Policies Standards, utilizes
the 10-year storm as stipulated in the MCDOT RDM.

▪
▪
▪
▪

The off-site drainage is based on the HEC-1 100-year 24-hour model from the Grand Avenue floodplain delineation study
(FCD2012C008) by Wood Patel & Associates, January 2016, which updated the Peoria Storm Drain Master Plan (Peoria
SDMP, January 2014) by Entellus.
600.4

Drainage Exceptions

600.5.3

There are no known drainage design exceptions
600.5
600.5.1

Design Flows
Offsite Flows

The above model is the most current hydrologic model for the project area. J2 has reviewed the model and concurs with
using this model for Project TT0573.
The proposed roadway throughout the project corridor generally matches the existing profile. The proposed roadway will
have raised median throughout the corridor. At major intersections there will be gaps in the raised median to maintain
existing flow patterns.

600.5.4

Between 75th Avenue and 71st Avenue, the 100-year flow sheet flows onto Northern Avenue from the north. In the existing
condition, once full capacity is exceeded the flow overtops the crest of the roadway and flows south. The proposed roadway
profile is set to match the existing roadway profile maintaining existing flow patterns. The overtopping depth will not exceed
0.5 feet and meets the City of Peoria design criteria.
The proposed 67th Avenue bridge on the north side of Northern Avenue will be shortened and will have additional
embankment fill. The embankment footprint encroaches upon the existing Zone AO Floodplain along Grand Avenue north
of Northern Avenue. In order to maintain the existing floodplain elevation, the volume of floodplain storage displaced by
the embankment must be offset with a basin of equal volume within the floodplain. This volume was measured to be 642
cubic yards.
Previous Hydrologic Studies

The following reports were reviewed for this project
Maryvale Area Drainage Master Study, February 1997, FCD#93-29.

▪

Northern Loop 101 to 67th Avenue Drainage report by Stanley Consultants, July 1998, work order 68915.

Grand Avenue in Peoria Floodplain Delineation Study (FCD2012C008) by Wood Patel & Associates, January 2016.
Onsite Flows

Northern and Butler Storm Drains Sub-Phase “A” Design Report by Wood Patel & Associates, Inc., February 24,
1998.

Methods

The design flows were calculated using the Rational Method for drainage areas less than 160 acres. The 10-year storm
event was used to generate peak discharges. The following sub-sections summarize the hydrologic modeling procedures
and the input data to the hydrologic models.
600.5.5

Rational Method Parameters

The Rational Method calculates peak discharge using the following equation:
Q=CiA
Where

The proposed Grand Avenue TI will raise Northern Avenue over Grand Avenue. The Grand Avenue Flyover will also be
elevated. The proposed roadway embankment will block flows being routed west along Northern Avenue from the Grand
Avenue and Northern Avenue intersection. The 100-year 24-hour flow will be captured via area inlets and routed to a
proposed detention basin located at the northeast corner of 71st Avenue.

▪
▪

Glendale Area Stormwater Management Plan, February 2011.
Peoria Storm Drain Master Plan report by Entellus, January 2014.

The onsite flows for all catch basin inlets are documented in detail in the FlowMaster calculation sheets, included with the
Drainage Analysis Calculations in the Drainage Report in Appendix SDR-L. Onsite flows are captured and conveyed in
proposed roadway gutters to city of Phoenix (COPHX) Standard Detail catch basins proposed throughout the project limits.
Catch basins are located to match existing structures and to maintain spread criteria.

The offsite flows are based on the HEC-1 100-year 24-hour model for the Peoria Storm Drain Master Plan (Peoria SDMP,
January 2014), which was updated from the Grand Avenue floodplain delineation study (GAFPD FCD2012C008-January 2016.
See the HEC-1 Schematic for the base model in the Drainage Report in Appendix SDR-L.

600.5.2

Northern/Orangewood storm drain Project Contract FCD 94-12, Phase II: Orangewood Avenue Storm Drain SubPhase “C”, by Wood, Patel & Associates, Inc. March 29, 1999.
Final Design Concept Report Northern Parkway-Loop 303 to Grand Avenue by USR, April 26, 2010.

Q = peak discharge, cfs
C = runoff coefficient
i = average rainfall intensity, in/hr
A = contributing drainage area, acres
Each of the Rational Method parameters are discussed in the following section.
Runoff Coefficient
The Rational Method runoff coefficient (C) depends on the one-hour precipitation depth, vegetation cover, percent of
effective impervious area, and the hydrologic soil group (HSG). The “C” coefficients for each soil type and land use are
determined using the appropriate tables in the FCDMC Hydrology Manual. Composite coefficients are determined are
each sub-basin. Refer to the Drainage Report in Appendix SDR-L for composite runoff coefficient values.
Rainfall Intensity
The rainfall intensity (i) in the Rational Method equation is the average rainfall intensity for the selected return period
with a rainfall duration equal to the time of concentration. The time of concentration is the time for a flood wave to travel
from the hydraulically most distant point in the watershed to the point of concentration. Precipitation intensities for this
project were obtained from National Oceanic and Atmospheric Administration (NOAA) Atlas 14 maps. The precipitation
data used is provided in the Drainage Report in Appendix SDR-L.
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Sub-Basin Area
The drainage area (A) was delineated for each inlet based on catch basin location, existing and proposed right-of-way, and
roadway geometry. Refer to the Drainage Report in Appendix SDR-L sub-basin delineations.
600.5.6

Onsite Hydrologic Modeling Results

Peak discharges for the 10-year storm event for each sub-basin are presented in the Drainage Report in Appendix SDR-L
along with more detailed information regarding Rational Method analysis.
600.5.7

Offsite Hydrologic Modeling Results

The existing condition HEC-1 Model, done by Entellus Inc. was updated to account for the proposed Grand Avenue TI
improvements. The proposed roadway embankment will impede westward flows along Northern Avenue at the Grand
Avenue and Northern Avenue intersection. Proposed area inlets will collect the 100-year 24-hour flow and route this flow
via a 60-inch storm drain to a proposed offsite basin located at the northeast corner of 71st Avenue and Northern Avenue.
The proposed detention basin was added to the HEC-1 model and the route function was changed to a pipe route. See the
Drainage Report in Appendix SDR-L for the proposed HEC-1 model.
600.6

Proposed Drainage Concept

Pavement drainage analysis and design has been performed for Northern Avenue between 99th Avenue and Grand
Avenue. The majority of existing Northern Avenue within the project area has curb and gutter with a complete storm drain
system and regional basins. Runoff within the new pavement surface will be captured by city of Phoenix Standard Detail
curb opening catch basins located along the outer curbs of the roadway. Catch basins used are city of Phoenix Standard
Detail P-1569 with varying wing sizes. Between Loop 101 to 71st Avenue new catch basins will be placed at existing storm
drain laterals.
In roadway areas with barrier, ADOT Standard Detail C-15.92 catch basins with slotted drain will be used. From the catch
basins, flow will be conveyed to one of three existing storm drain systems.
Between 99th Avenue to west of Loop 101 a new storm drain system is proposed. The onsite flows will outfall to the
proposed onsite retention basin located at the southwest corner of 99th Avenue and Northern Avenue.
Along Northern Avenue on the west side of Grand Avenue a proposed 60-inch storm drain will collect 100-year, 24-hour
flows and route this flow to a proposed basin located at the northeast corner of 71st Avenue and Northern Avenue.
East of Grand Avenue the existing 60-inch storm drain will be relocated to the south side of Northern Avenue. This is due
to the proposed Northern Avenue bridge and roadway embankment. The existing 60-inch storm drain pipe was built for
shallow fill and the not the high fill condition being proposed thus compromising the structural integrity of the existing
storm drain. In addition, the existing pipe is located between the proposed drill shafts. Realignment of the 60-inch storm
drain will also include relocating the flow split structure for the East Basin.

commercial development built since 1985 generally provide onsite retention. Older subdivisions cannot be expected to
retain the onsite runoff. Rural development typically has irrigation in this region, which will function as onsite retention.
Five residential/commercial developments are located along of Northern Avenue between 99th Avenue and Grand
Avenue that will be impacted by the proposed roadway improvements. The impacted developments all have onsite
retention basins adjacent to Northern Avenue.
Retention Basin at northeast corner of Peoria Crossing Entrance
The existing retention basin intercepts flow for a portion of the commercial property. Any overflow from this basin
continues west along Northern Avenue. Impacts to this basin can be mitigated with a short retaining wall and minor
regrading of the existing basin to maintain existing volumes.
Retention Basin at northwest corner of 89th Lane
The existing retention basin intercepts flow for a portion of the commercial property. Any overflow from this basin
continues west along Northern Avenue. Impacts to this basin can be mitigated with a short retaining wall and minor
regrading of the existing basin to maintain existing volumes.
Retention Basin at southeast corner of 89th Avenue
The existing retention basin intercepts flow for a portion of the residential property. Any overflow from this basin
continues west along Northern Avenue. Impacts to this basin can be mitigated with a short retaining wall and minor
regrading of the existing basin to maintain existing volumes.
Regional Retention Basin (East Basin)
The existing regional retention basin is located at the southwest corner of Northern Avenue and 63rd Avenue. The
proposed roadway improvement along Grand Avenue will be impact the southwest corner of basin. Impacts to this basin
can be mitigated with a short retaining wall to maintain existing volumes.
600.7.1

Drainage Inlets and Storm Drains

City of Phoenix standard inlet details were used with the storm drain design. The inlets (city of Phoenix P-1569) are curb
opening inlets which can come with 3-foot, 6-foot, 10-foot or 17-foot curb opening wings. Inlets were analyzed using
Bentley FlowMaster Software. A reduction factor of 20 percent for clogging was utilized based upon the County’s Drainage
Design Manual. All inlets are located on grade. The exceptions, west of 99th Avenue and west of 85th Avenue, are in sump
conditions. The Grand Avenue TI inlets located in a barrier condition will use an ADOT standard detail grate opening inlet
(C-15.92) with slotted drain. A reduction factor of 50 percent for clogging was utilized for the grate opening portion of the
inlet and a reduction factor of 67 percent for clogging was utilized for the slotted drain. The size of each inlet, design flow,
and amount of spread at each inlet are detailed in the Bentley FlowMaster calculation sheets, included with the Drainage
Analysis Calculations located in Appendix SDR-L.

See Figure 18 for proposed drainage features.

The storm drain hydraulic performance and pipe sizes were evaluated using Bentley StormCAD software. The results of
the analyses are located in Appendix SDR-L.

600.7

600.8

Adjacent Impacts

Culvert and Channel Design

The proposed roadway profile will mimic the existing profile to avoid diverting any potential cross-drainage. The general
fall of the adjacent land is from northeast to southwest, so properties on the south side of Northern Avenue drain away
from the roadway.

The existing ADOT RCBC under Northern Avenue shall be extended on both the north and south sides due to roadway
improvements.

Residential/Commercial Development

600.9

The runoff from the urbanized areas from 99th Avenue to Grand Avenue is intercepted intermittently along Northern
Avenue. The various developments in this area were constructed with varying drainage design standards. Subdivisions and

There are two existing regional retention basins within the project corridor where much of the roadway will drain to. The
existing basin volumes are greater than that of the First-Flush volumes and will meet the water quality requirements for
the project corridor.
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The existing storm drain system from 89th Avenue to the Loop 101 outfall channel currently has no first flush treatment.
Currently the Best Management Practice (BMP) is regularly scheduled street sweeping activities by city of Peoria to reduce
the concentration of pollutants discharged into the ADOT channel. Since the project will widen Northern Avenue and
connect to the existing storm drain system the BMPs for this segment of roadway will be to maintain the street sweeping
activities by the city of Peoria.
An onsite retention basin located at the southwest corner of 99th Avenue and Northern Avenue is proposed. This basin
will collect the onsite flows from 99th Avenue to just west of Loop 101. In addition, the existing basin storage impacted
along the north side of Northern Avenue will be routed to this basin via the proposed storm drain system.
At the northeast corner of 71st Avenue to Northern Avenue a detention basin is proposed to capture 100-yr, 24-hour flow
along Northern Avenue.
600.10 Scour Analysis
No scour analysis was performed for this project.

12/19/2019

Page 48 of 102

MCDOT Project No.: TT0573
TRACS No.: T0145 03D

Figure 18 – Proposed Drainage Features
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700 UTILITIES ANALYSIS
There are extensive utilities that exist within or near the Northern Avenue right-of-way as well as the BNSF Railway running
parallel to Grand Avenue. Many of the utilities will require relocation as part of the proposed project improvements which
will add significant cost to the project. Utility mapping was obtained from each facility owner at the project inception.
These maps were drawn into a Computer Aided Drafting (CAD) basefile to create the utility base map for the project. The
utility base map is shown on the final scoping plans as part of this project. The utility mapping provided by facility owners
is generally schematic and does not contain dimensions or coordinates to identify the exact location of facilities. As the
CAD basefile was created the existing feature topographic map was referenced to align underground facilities with
features that were collected with the field survey.
700.1

Facility Ownership

A bluestake ticket was filed with Arizona 811 Bluestake and the companies that have facilities within the project vicinity
are shown in Table 23 below.
Table 23 – Existing Utility Companies and Facilities

Company Name

Facility Type

Contact Person

Contact Information

SRP Irrigation

Irrigation

Pam Raffield

602-236-8183

SRP Wells

Well Sites

Margaret Moore

602-236-5003

Southwest Gas

Gas

Daniel Gallardo

602-271-4277

Figure 19 displays major utilities within the project area.
700.2

Facility Details

The BNSF Railway runs parallel with Grand Avenue and crosses Northern Avenue just to the west. There is a spur track
that crosses Northern Avenue a quarter mile to the east of Grand Avenue. This same spur track crosses Grand Avenue
east of 67th Avenue.
EPNG has a 16-inch high pressure gas line that is located within the existing right-of-way from approximately 75th Avenue
and runs west through the western project limits. This line is the main feeder line to the city of Glendale.
SRP has irrigation, overhead and underground electric facilities and APS has overhead electric facilities. These overhead
facilities are large between 75th Avenue and Grand Avenue with 12kV, 69kV and 230kV facilities within the vicinity. There
are municipal water, sewer and storm drain utilities within the existing right-of-way. CenturyLink and Cox have
underground communications utilities and Southwest Gas operates several underground gas utilities throughout the
project limits.

Company Name

Facility Type

Contact Person

Contact Information

ADOT

Storm Drain, Electric, Fiber,
Gas, Irrigation, Lighting,
Propane, Sewer, Telephone,
Traffic Signals, Water

Scott Vollrath

602-568-3284

APS

Electric

Bobby Garza

602-371-7989

Proposed utility locations have not yet been determined. The design and construction to relocate SRP facilities will be
performed by SRP.

AT&T

Coaxial, Fiber

Leon Ellis

480-844-6765

700.3

BNSF Railway

Railroad

Tiera Adams

909-386-4474

MCDOT requested prior rights in early 2018.

City of Glendale

Flood Irrigation, Reclaimed
Water and Sewer, Water

Gary Williams

623-934-7551

City of Glendale

Sprinklers

Joe Moreno

623-934-7551

City of Glendale

Fiber, Traffic Signals

Mike Honn

623-692-6283

SRP provided review of their facility’s land rights within the project limits. The review indicated SRP operates
approximately 147 facilities, of which, approximately 75 percent have a land right currently in place. EPNG operates a
high-pressure gas line located under the existing Northern Avenue pavement throughout the majority of the project limits;
this facility is in place by Maricopa County Franchise Agreement dated June 1, 2001.

City of Peoria

Fiber, Well Site, Reclaimed
Water, Sewer, Storm Drain,
Traffic Signals, Water

Dennis Whitney

623-773-7433

No other facility owners provided prior rights information. It is anticipated that BNSF Railway has prior rights for the
railroad that runs parallel to Grand Avenue. It is not anticipated that the other facility owners have prior rights and
therefore will be responsible for the cost to relocate their facilities in conflict with the proposed improvements.

City of Phoenix
Water Services Dept.

Reclaimed Water and Sewer,
Water

Art Nunez

602-262-6280

700.4

Cox Communications

CATV, Fiber

CenturyLink

Coaxial, Fiber

Jason Jenson

801-735-2464

Kinder Morgan
(formerly known as
El Paso Natural Gas)

Gas

Steve Weatherhead

602-438-4237

MCI

Fiber

John Bachelder

investigations@verizon.com

Peoria Unified School
District #11

Communication, Fiber,
Security

Amanda Goelz

612-919-7894

SRP Power

Electric

Keith Pellien

602-236-4962

Prior Rights

Utility Conflicts

The number of utilities likely impacted with the project are extensive. Relocating these utilities is anticipated to add
significant cost to the project. Below is a summary of the types of facilities within the project and their current status.

natlconsttrafficmgmtteam@cox.com

700.4.1

Electric

Power facilities exist throughout the corridor. To the west of 75th Avenue, these facilities are generally all 12kV and
located along the north side of Northern Avenue. To the east of 75th Avenue, these facilities are numerous and of larger
scale with both 12kV and 69kV facilities along both the north and south sides of Northern Avenue. The proposed design
has severe impacts to these facilities and will require relocation. 12kV overhead power will be required to be placed
underground with this project. Relocation costs have been calculated to underground the impacted overhead facilities. It
will likely cost approximately $2 million per mile per facility to convert from overhead to underground. If any aesthetic
funding is available, it could potentially be applied to the conversion.
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Figure 19 – Existing Utilities
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There is a large SRP underground electrical vault located at the northwest quadrant of SR101L and Northern Avenue. This
is a major facility that will require relocation with this project. SRP indicated there are two electrical switches at the
northeast quadrant of 99th Avenue and Northern Avenue that will need to be relocated.
SRP’s Agua Fria Generating Station is located east of 75th Avenue on the north side of Northern Avenue. Access needs to
be maintained for large equipment to the generating station to service the major existing facilities present at this site.
There are also 230 kV overhead power facilities to the east of 75th Avenue. While these facilities are not anticipated to be
impacted with the project, this will need to be confirmed with SRP. SRP has notified the team that these facilities will be
reviewed on a case by case basis.
700.4.2

Irrigation

Extensive irrigation facilities are located within the project limits that are in conflict with the proposed design. The existing
facilities include open channel earthen and concrete lined ditches and underground pipes. SRP owns several of the
irrigation facilities. There is also privately-owned irrigation throughout the corridor. The existing open channel irrigation
will need to be piped underground. SRP indicated that if constraints required the alignment of their irrigation facilities to
be maintained under the proposed roadway, class V reinforced concrete pipe could be used to accommodate the traffic
loading. Approximate costs for these relocations have been included in the project cost estimate.
700.4.3

BNSF Railway

The BNSF Railway crosses Northern Avenue on the west side of Grand Avenue. There is a spur track that crosses
approximately 1,500 feet east of the Northern Avenue and Grand Avenue intersection and another spur track that crosses
Grand Avenue. Initial coordination with BNSF Railway was established during the scoping process. Close coordination with
BNSF Railway will be required during final design.
700.4.5

700.5

Pot Holes

At this time potholes have not been performed. Based on the number of existing utilities within the project limits,
extensive pothole exploration will be required to evaluate potential conflicts during design so that facilities in conflict can
be relocated prior to construction. One item to consider prior to performing potholes is the funding status of the project.
It would be recommended to use resources to pothole only areas where funding is available and construction is imminent.
Prior to the completion of the SDR for this project, six pothole locations were recommended to identify the location of
SRP underground power, SRP 36-inch irrigation, and the EPNG 16-inch facility at the Northern Avenue and Loop 101
intersection. The MCDOT Utility Coordinator initiated the subcontract to perform potholes and obtained the permits. The
pothole results were not completed at the time the SDR was completed. Once pothole results are obtained they should
be added to the project files.
700.6

Well Sites

There are three well sites located within the project area. Two are owned by SRP and one is owned by the city of Peoria.
SRP’s well sites are located north of Northern Avenue at 91st Avenue and 75th Avenue. The well site at 91st Avenue is
anticipated to be in conflict with the proposed improvements. SRP indicated another site to the north of the existing well
has been drilled, but not built at this time. The new well is viewed as a replacement. SRP stated there is potential to utilize
both wells. The well site at 75th Avenue is offset to the north of the Northern Avenue alignment approximately 260 feet.
Expansion of this well site may be required. Based on current Arizona Department of Water Resources (ADWR) regulations,
the well could be relocated up to 600 feet without having to apply for a new ADWR permit and obtain a new water right.
This well is not anticipated to be in conflict based on conversations with SRP; however, this will need to be verified by SRP
when plans are submitted for conflict review. The well site at 83rd Avenue is anticipated to be in conflict with the project.
The city of Peoria Water Services Department indicated this well would be decommissioned and the abandonment
process, removal of equipment and fencing, conversion of the site to right of way and associated costs would be covered
with Project TT0573. These costs have been included in the utility relocation cost estimate.
700.4.4

While the Project Partners have identified a Recommended Alternative for the Northern Avenue and 67th Avenue
intersection, BNSF Railway has not granted formal approval of the designs that interact with their right of way. Depending
on BNSF Railways approval of the Project Partners Recommended Alternative for the Northern Avenue and 67th Avenue
intersection, the utility conflicts could vary. For example, if embankment is placed to build the intersection on fill it could
require more extensive underground relocation than if the intersection was on structure.

Utility Relocation

Utility relocation will add significant costs and schedule duration to the project. It is recommended that utilities be
relocated prior to the beginning of construction. Design to relocate SRP facilities will be performed by SRP. SRP will
perform the construction to relocate most of their facilities. During the project development SRP indicated that a thirdparty contractor could perform the construction to relocate mainline irrigation. Once the mainline is completed SRP will
require their contractor construct the tie-in structures, which will need to occur under a dry up. The SRP dry up for this
area is January and February of each year. The project will need to reimburse SRP for the portion of the expenses incurred
to design and construct the relocations where SRP has prior rights.
Due to the nature of this project in that it is the Scoping stage, there is a possibility that it will be implemented in segments.
The team discussed the utility relocation schedule as two types: simple utility relocation project and complex utility
relocation project. Below are details on the two types of utility relocation schedules:
Simple Utility Relocation Project
This type of relocation effort will most likely be utilized for the western portion of the project. The relocations within the
western portion of the project are not as extensive as the eastern portion near the Agua Fria Generating Station. The
utility relocation schedule for this type of project is anticipated to take approximately 27 months, 18 months to
design/acquire right-of-way and 9 months to construct. 18 months is anticipated to be required for design/acquisition of
right of way due to the two SRP irrigation laterals immediately west of 99th Avenue which SRP indicated would require
adherence to the BOR process.
Complex Utility Relocation Project

Other Wet and Dry Utilities

The other wet utilities include water, sewer and storm drain while the other dry utilities include telephone, cable, fiber
and gas. The extent of wet and dry utility relocation is not known at this stage. Pothole exploration will need to be
performed to determine if these facilities are in conflict.
The proposed roadway profile appears to follow the existing ground line fairly closely. From a utilities perspective this is
advantageous because there is a higher likelihood that existing cover would not be removed from these facilities. A review
of the proposed underground infrastructure will be needed to further evaluate the potential for conflicts.

This type of relocation effort will most likely be utilized for the portion of the corridor to the east of 83rd Avenue. The
large-scale overhead facilities are located east of 75th Avenue; however, the portion of the project east of 83rd Avenue
appears to contain a large number of SRP facilities in place via SRP Easement or BOR land rights and will require adherence
to the federal land acquisition process. Acquiring the land right to relocate facilities is typically estimated to take
approximately 18 months; however, due to the scale of the project it could take longer. After the land right is acquired
the overhead facilities and/or irrigation relocation could begin. These relocations are extensive and would be time
consuming, and it is estimated that it would take two years to complete the relocation of these facilities.
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700.7

Utility Coordination

700.9

Throughout the project development several meetings were held to discuss the utility coordination that would be
required.
The first SRP coordination meeting took place at SRP on August 27, 2018. An overview of the project was presented to
SRP and discussion took place about the scale and complexity required to relocate SRP overhead electric, irrigation and
well sites. Coordination with SRP’s Agua Fria Generation Station and well sites occurred. SRP provided access guidelines
of 30-foot-wide driveways, 70-foot inner turning radius, and 90-foot outer turning radius that the design team utilized
when laying out the roadway. While SRP didn’t provide specific buffers for overhead facilities to the design team, their
general guidance indicates 69kV requires a 30-foot pole setup area on either side of pole and a 30-foot wide easement.
General guidance on the 230kV indicates a 50-foot pole setup area on either side of the pole.
The team met with SRP Irrigation and Land Rights groups on April 23, 2019 to discuss irrigation relocation construction
and land rights requirements. At this meeting SRP provided information on the USA Facility/BOR federal real estate
transaction process. A copy of this document is provided in the Utility Technical Memorandum for this project included in
Appendix SDR-L. SRP indicated that recent design guidelines have been revised for irrigation facilities. The acceptable
clearance is 2 feet vertically and 4 feet horizontally. SRP indicated that any open channel irrigation will need to be tiled
and piped underground and that roll curb is required for SRP access to their irrigation structures.

Utility Agreements

Utility agreements will be needed with SRP prior to beginning design and construction to relocate their facilities. Once the
new location for the displaced facilities has been determined and accepted by SRP, the appropriate Project Partner will
need to prepare new legal descriptions and parcel exhibit maps describing and depicting the new SRP easement areas.
The legal descriptions and exhibits must be stamped and sealed by a registered land surveyor. The appropriate Project
Partner may either request that SRP or another survey company perform this work. Once the parcel exhibit maps and
legal descriptions have been completed, the appropriate Project Partner will need to obtain the new land rights in favor
of SRP using SRP’s standard form of easement.
The dry utilities which include telephone, cable, fiber and gas will need utility agreements with the utility company prior
to relocation. Once conflicts are determined and design is at a stage where construction is imminent, and the design plans
are no longer susceptible to revisions, the appropriate Project Partner can issue a letter of indemnification stating these
facts and notifying the utility company to relocate their facility. The utility company then needs to provide a letter
acknowledging the letter of indemnification and provide a date by which they will have their facilities relocated. This
information will allow the team to proceed with the later stages of design and advertisement of the project.

The final SRP coordination meeting took place on June 13, 2019. This meeting was to discuss the details of the relocation
requirements for irrigation and electric facilities between 99th Avenue and 87th Avenue. It is anticipated that this segment
will be broken out and implemented as the first portion to go to construction. SRP stated the largest relocation effort
associated with this segment of the project is the large underground electrical vault located at the northwest quadrant of
Loop 101 and Northern Avenue. SRP indicated that this facility will require an approximate easement of 40 feet by 20 feet
which is shown on the project plans. SRP indicated there are two switches at the northeast quadrant of 99th Avenue and
Northern Avenue that will need to be relocated. SRP indicated this facility will require an approximate easement of 20
feet by 10 feet. At this meeting the team realized it may not be possible to provide BOR land rights outside of the proposed
roadway right-of-way to relocate the existing 36-inch concrete pipe irrigation within this segment. The land to the
southeast of Loop 101 and Northern Avenue intersection is owned by the Tohono O’Odham tribe. To relocate this facility,
a like for like land right has to be acquired by the requestor and vested in the BOR. Moving this facility onto the tribal land
will not be accepted because the land will likely be acquired utilizing a term limit Grant of Right-of-Way, which will not
satisfy the BOR vestment requirement. SRP indicated that this facility would be upgraded to class V reinforced concrete
pipe in its current location. SRP told the team they would need a legal description to process a record of location notice.
SRP indicated the portion of this facility to the west of Loop 101 would likely utilize an SRP irrigation easement.
As part of the Draft Scoping Submittal, 11x17 plans were provided to facility owners for conflict review. A copy of these
reviews is included in the Utility Technical Memorandum in Appendix SDR-L.
700.8

Utility Service Connections

Utility Service Connections will be required for lighting and signals throughout the project. SRP has existing services
throughout the corridor. Coordination with SRP to provide these utility service connections will be needed during final
design.
At the southeast quadrant of Loop 101 and Northern Avenue the Tohono O’Odham tribal land is adjacent to the project.
It will need to be evaluated if easements for service connections can be provided on the south side of Northern Avenue
in this area. If SRP does not accept power easements on tribal land, these could be placed on the north side of Northern
Avenue and ran under Northern Avenue.
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800 STRUCTURES EVALUATION
As a result of the corridor recommendations to improve traffic operations for future growth, the existing structures
located at the intersections of Northern Avenue and Loop 101 and Northern Avenue and 67th Avenue will need to be
modified. Below is a brief summary of the alternatives that were analyzed, the correspondence from stakeholders, and
the Recommended Alternative that was selected by the team.
800.1

800.3
800.3.1

Bridge Structures

The existing Northern Avenue and Loop 101 interchange is a diamond configuration with the Loop 101 going over Northern
Avenue. The structure is comprised of two bridges, one for the northbound traffic and one for southbound. The existing
structure is a two-span post tensioned box girder structure. The latest ADOT Bridge Group Inspection Report has been
reviewed. The bridges were built in 1987 and are in good condition with a sufficiency rating of 99.0. The bridges have
adequate vertical clearance. The report notes that there were no previously recommended maintenance items or
recommended repairs and no new maintenance items or recommended repairs. The existing bridge was designed with a
75-year life span; however, it is believed the structure can last much longer.
The existing 67th Avenue structure spans over Northern Avenue and west of Grand Avenue. The bridge continues north
and spans over the BNSF Railway track and Grand Avenue. The existing bridge structure is a multi-span AASHTO girder
bridge constructed in 2005. The latest Bridge Group Inspection Report has been reviewed. The bridge is in good condition
with a sufficiency rating of 93.0. The bridge has adequate vertical clearance. The report notes that there were no
previously recommended maintenance items or recommended repairs and no new maintenance items or recommended
repairs.
800.2

reconstructing the pier seats and reusing the existing girders with a new deck to accommodate the new roadway profile
and cross slope. The special cast-in-place pier 2 would require substantial reconstruction with the first two spans
completely removed. A steel/precast concrete straddle bent is required but the option of adding a cantilever and slightly
reconfiguring the geometry should be investigated to determine if this would be a better solution.

Structure Geometry

At the Loop 101 interchange, Northern Avenue carries two through lanes and one left turn lane in each direction. Loop
101 has three general purpose lanes and one high occupancy vehicle lane in each direction of travel. Northern Avenue
and Loop 101 alignments are tangent at the interchange and the structure is at a 46-degree skew. The team selected a
DDI as the preferred alternative for this interchange. Part of revising the interchange type from diamond to the diverging
diamond includes adding one additional through lane in both the eastbound and westbound direction of travel and
widening the median for Northern Avenue. Single left and right turns are provided for entrance to Loop 101. The Loop
101 exit ramps will provide dual left and right turning movements. The widening of Northern Avenue will require removing
the existing slope paving underneath the Loop 101 structure and constructing a retaining wall which will allow for the
planned capacity improvements required with the DDI. There is no other major structural work anticipated at this
intersection to accommodate the DDI. The existing Loop 101 bridges will not be impacted.
Northern Avenue carries two through lanes in each direction separated by a left turn lane near 67th Avenue. 67th Avenue
spans over Northern Avenue. 67th Avenue has two through lanes in each direction of travel separated by a median barrier.
The 67th Avenue structure is in a curve for several of the spans and has 2.6 percent superelevation near the location
where it spans over Northern Avenue. Northern Avenue intersects Grand Avenue at grade just east of the BNSF Railway
track at a skew. Grand Avenue has three through lanes in each direction of travel, dual left turns in the southeast direction
of travel and a single left turn for the northwest direction of travel. Dedicated right turns are provided in both directions
of travel for the Grand Avenue to Northern Avenue movement. Northern Avenue is proposed to intersect 67th Avenue at
the second level, this will take Northern Avenue traffic over Grand Avenue and the BNSF Railway. One additional through
lane will be added in each direction of travel and the single left turns will be maintained. The median barrier on the existing
67th Avenue structure is proposed to be removed to provide room for the addition of single left turns for both northbound
and southbound. The preferred alternative for the intersection is to construct a new fill island between MSE walls to
reduce the amount of roadway needed to be built on structure. As noted above, the existing 67th Avenue structure has
been constructed with superelevation. This superelevation will need to be removed for the Northern Avenue and 67th
Avenue intersection. Two spans of the 67th Avenue overpass will require modification by removing the deck and girder,

Structure Selection and Configuration
Northern Avenue and Loop 101 Interchange:

Structural alternatives were evaluated to facilitate the alternatives put forth by the project team. The alternatives were:
Diamond Interchange, SPUI, and DDI.
To construct the Diamond interchange and meet suitable traffic operations the team evaluated the potential of widening
Northern Avenue under the existing structure to provide additional travel lanes. Based on geometry, there is adequate
room to remove up to 24 feet of the slope in front of the abutment. The current geometric configuration consists of 33.35
feet of distance from the back of the sidewalk to the centerline bearing at each abutment. The distance from the centerline
bearing to the edge of the footing is 3 feet, the soil nail wall thickness is 6 inches and assuming the distance from the
inside face of the soil-nail wall to the edge of the footing is 5 feet, the roadway could be increased by 24.85 feet. Allowing
for unknowns the roadway could likely be widened 24 feet on each side. This interchange alternative would have no effect
on the existing Loop 101 bridges and could remain in place. As a result, there would be no traffic disruption for Loop 101.
Constructing the SPUI alternative would result in a much more extensive impact to Loop 101. The existing center pier of
the two span bridges would need to be removed for the SPUI geometry. This would require removal and reconstruction
of the bridges which would have a major impact on Loop 101 traffic operations. In addition, to provide the minimum
vertical clearance over Northern Avenue, the Loop 101 profile would need to be raised for the increased structural depth
anticipated with a single span bridge. The life span and future maintenance operations of the existing structures were
considered as part of evaluation of this alternative.
The DDI alternative requires similar construction of structural elements as compared to the diamond interchange
alternative. As described above, the existing slope paving could be removed, and a wall constructed to provide the
additional 24 feet on each side of the roadway underneath the structure. Similar walls have been constructed successfully
throughout the Phoenix metropolitan area. Similar to the Diamond, this interchange alternative would have no effect on
the existing Loop 101 bridges and they could remain in place.
800.3.2

Northern Avenue and 67th Avenue interchange:

Three structural alternatives were evaluated in conjunction with the recommended geometrics for the interchange.
Alternative 1 is to place the intersection on a new fill island between Mechanically Stabilized Earth (MSE) walls; Alternative
2 is to reconstruct 67th Avenue and add Northern Avenue approach bridge spans; Alternative 3 is to reconstruct 67th
Avenue and make Northern Avenue a continuous bridge.
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Figure 20 – Northern Avenue and 67th Avenue Structure Alternative 1

Alternative 1:
Alternative 1 consists of constructing the traffic interchange between Northern Avenue and 67th Avenue on fill supported
by retaining walls. Figure 20 depicts this alternative.
Bridge 1 on Northern Avenue is located on the west side of 67th Avenue. This bridge has an 87-foot single span with an
overall length of 93 feet. Pier type abutments are located in front of full height retaining walls to allow for the Texas
Turnaround traffic movement at the current “ground” level.
Bridge 2 on Northern Avenue is located on the east side of 67th Avenue. This bridge consists of three spans of 85.70 feet,
73.00 feet and 83.00 feet with an overall length of 249.98 feet. Span 1 which carries Northern Avenue over the BNSF
Railway, consists of AASHTO Type IV girders with an 8-inch deck with an assumed structure depth of 5 feet 6 inches which
will provide a minimum 23 feet 4-inch vertical clearance. A precast concrete straddle bent with a span of 80 feet and
parallel to 67th Avenue will be required to support the northernmost girders for Northern Avenue. Spans 2 and 3 which
carry Northern Avenue over Grand Avenue consist of AASHTO Type IV girders which will provide more than the required
16 feet 6 inches minimum vertical clearance. Abutment 2 will consist of a pier type abutment with a full height wall behind.
Along 67th Avenue, the median barrier will be removed for the entire length. Spans 1 and 2 will be completely removed
and replaced with fill supported by retaining walls. Pier 2 will require modification. The Pier 2a pier cap and supporting
column will be removed and the Pier 2b pier cap will require the top of the cap to be raised to accommodate the new
cross slope. Spans 3 and 4 will require complete removal of the barriers, deck, and diaphragms with new seats,
diaphragms, deck and barriers to accommodate the cross-slope transition length. The existing girders can be reused.
Some advantages to this alternative are as follows:

▪
▪
▪
▪
▪

The complex geometry of the interchange would be constructed on embankment rather that structure;
The western single span bridge can be placed to optimize the Texas Turnaround location;
Only one span will require flared girders;
Only two spans of 67th Avenue need to be reconstructed; and
This alternative costs the least of the three alternatives evaluated at approximately $65M.

Some disadvantages to this alternative are as follows:

▪
▪
▪
▪

Retaining walls and fill placed within BNSF Railway right-of-way would require approval;

▪

If construction is to be phased, temporary retaining walls will likely be needed to construct the embankment.

Precast straddle bent over the railroad would be required;
The embankment prevents any future use of the area under Northern Avenue;
Maintenance of traffic would be difficult and would likely severely restrict the existing capacity of Northern
Avenue; and
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Figure 21 – Northern Avenue and 67th Avenue Structure Alternative 2

Alternative 2:
Alternative 2 consists of constructing the traffic interchange between Northern Avenue and 67th Avenue with the 67th
Avenue Overpass having continuous girders across the interchange. Figure 21 depicts this alternative.
Northern Avenue consists of two bridges. Bridge 1 is a two-span bridge with equal spans of 87.00 feet with an overall
bridge length of 181.12 feet located on the west side of 67th Avenue. Bridge 2 is a four-span bridge with spans of 54.42
feet, 85.70 feet, 73.00 feet and 83.00 feet with an overall bridge length of 303.82 feet located on the east side of 67th
Avenue.
Bridge 1 allows for the Texas Turnaround under Span 1. Span 1 consists of straight and parallel girders while Span 2
requires all girders to be flared. All girders are proposed to be AASHTO Type IV girders. Abutment 1 and Pier 1 consist of
a 6-foot by 6-foot cap with 4 columns each supported by single large diameter drilled shaft. Pier 2 consists of a 6-foot by
6-foot cap with 5 columns each supported by a large diameter drilled shaft. Each column is a 7-foot by 3.50-foot
rectangular shape with 1-foot chamfers at each corner to match the column shape and size used for the 67th Avenue
Overpass.
Bridge 2 spans both the BNSF Railway and Grand Avenue. Span 1 is a complex span with non-parallel supports. Due to the
short distances there are three cast-in-place tee girders connecting the two pier caps. The precast prestressed AASHTO
Type IV girders vary in length from 40 feet to 103 feet. Spans 2, 3 and 4 also consist of AASHTO Type IV girders with varying
spacing required in Span 2 but straight and parallel girders in Spans 3 and 4. A precast concrete straddle bent with a span
of 80 feet and parallel to 67th Avenue will be required to support the northern most girders for Northern Avenue. The
remainder of the girders are supported on a conventional 6-foot by 6-foot cap with 4 columns each supported by large
diameter drilled shafts. Pier 2 is connected on the north to Pier 1 as described above. The 6-foot by 6-foot cap has 5
columns each supported by a large diameter drilled shaft. Piers 3, 4 and Abutment 2 are 6-foot by 6-foot caps with 6
columns each supported by a large diameter drilled shaft.
Along 67th Avenue, the median barrier will be removed for the entire length. Spans 1, 2, 3 and 4 will require complete
removal of the barriers, deck, and diaphragms with new seats, diaphragms, deck and barriers to accommodate the crossslope transition length. The existing girders can be reused. In Span 2 some girders may require replacement due to the
traffic also traveling transverse to the girders. A complete finite element analysis will be required in final design to
determine the extent of reuse for this span. For this report new girders are assumed to be required for the outer two
girders on each side. Pier 2 will also require modification. The Pier 2a and 2b pier cap will require the top of the cap to be
raised to accommodate the new cross slope.
Some advantages to this alternative are as follows:

▪
▪

The two spans in Bridge 1 allows for flexibility in the location of the Texas Turnaround; and
The elevated TI leaves open the areas underneath Northern Avenue especially within the BNSF Railway right-ofway.

Some disadvantages to this alternative are as follows:

▪
▪
▪
▪
▪
▪

Complex geometry for span arrangements;
Requires precast concrete straddle bent over the BNSF Railway;
Requires major reconstruction of the existing 67th Avenue overpass;
Requires complex analysis of girders for 67th Avenue;
The additional structures result in estimated costs of approximately $72M; and
Traffic could be kept at grade and shifted north while the south half of the structure is built, traffic could then be
shifted to the south to the new structure while the north side is constructed. 67th Avenue would likely need to
be closed while the existing structure is removed and reconstructed.
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Figure 22 – Northern Avenue and 67th Avenue Structure Alternative 3

Alternative 3:
Alternative 3 consists of constructing the traffic interchange between Northern Avenue and 67th Avenue with the
Northern Avenue having continuous girders across the interchange. Figure 22 depicts this alternative.
Northern Avenue consists of a single 6 span bridge with spans of 130 feet, 130 feet, 91.64 feet (Varies), 85.70 feet, 73 feet
and 83 feet with an overall bridge length of 601.04 feet with 15-foot approach slabs at each end. Span 4 spans the BNSF
Railway track and Spans 5 and 6 span Grand Avenue.
Span 1 consists of straight and parallel girders while Span 2 requires all girders to be flared. AASHTO Type VI modified
girders can be used in Spans 1 and 2. Span 3 has complex geometry with varying spans due to non-parallel supports and
flared girders. Span 4 has flared girders and Spans 5 and 6 have straight and parallel girders. AASHTO Type IV girders can
be used in Spans 3 to 6. Spans 2 and 3 will require an in-depth analysis to determine appropriate live load distribution
factors to traffic running parallel or transverse to the girder spans.
All cast-in-place abutments and piers consist of a 6-foot by 6-foot cap supported by columns. Each column is a 7-foot by
3.50-foot rectangular shape with 1-foot chamfers at each corner to match the column shape and size used for the 67th
Avenue overpass. Abutment 1, Pier 1 and Pier 3 have 5 columns while Pier 2, Pier 3, Pier 4, Pier 5 and Abutment 2 all have
6 columns. Each column is supported by single large diameter drilled shafts. Pier 3 consists of a combination precast
concrete straddle bent with an 80-foot span supported by two columns and a cast-in-place cap. The precast cap is required
to eliminate any falsework over the railroad tracks.
The existing median barrier will be removed for the entire length along 67th Avenue. For the 67th Avenue Overpass, Spans
1 and 2 will be completely removed including their substructure. Span 1 will be replaced with fill supported by retaining
walls. Spans 3 and 4 will require complete removal of the outside barriers, deck, girders and diaphragms. New seats,
diaphragms, deck and barriers will be constructed to accommodate the new cross slope and its transition length. The
existing girders will be reused. Pier 2 will also require modification. The Pier 2a and 2b pier cap will require the top of the
cap to be raised to accommodate the new cross slope.
Some advantages to this alternative are as follows:

▪
▪
▪

The two spans in Bridge 1 allows for flexibility in the location of the Texas Turnaround;
The elevated TI leaves open the areas underneath Northern Avenue especially within the BNSF Railway right-ofway; and
Alternative 3 has a simpler girder configuration when compared with Alternative 2.

Some disadvantages to this alternative are as follows:

▪
▪
▪
▪
▪
▪

Construction requires a precast straddle bent over the BNSF Railway;
Major reconstruction of the existing 67th Avenue overpasses will be required;
Complex reconstruction of Pier 2 for 67th Avenue is required;
The additional structures result in estimated costs of approximately $73M;
Similar to Alternative 2, maintenance of traffic would be difficult and would likely severely restrict the existing
capacity of Northern Avenue; and
Traffic could be kept at grade and shifted north while the south half of the structure is built, traffic could then be
shifted to the south to the new structure while the north side is constructed. 67th Avenue would likely need to
be closed while the existing structure is removed and reconstructed.

12/19/2019

Page 57 of 102

MCDOT Project No.: TT0573
TRACS No.: T0145 03D

Northern Avenue and Grand Avenue Flyover:
In addition to the three alternatives evaluated to reconstruct the Northern Avenue and 67th Avenue intersection, the
team also evaluated a third level flyover ramp that connects the westbound Grand Avenue traffic with westbound
Northern Avenue and eastbound Northern Avenue with the eastbound Grand Avenue traffic. The ramp rises from the
median of Northern Avenue, crosses 67th Avenue, the BNSF Railway, and westbound Grand Avenue landing in the Grand
Avenue median. There is very limited footprint area available to layout the flyover and tie into the existing Grand and
Northern Avenues, due to these constraints only one bridge was considered. It would be best to construct the substructure
of the flyover at the same time as the Northern Avenue and 67th Avenue intersection due to the proximity of the proposed
retaining walls for the intersection. It would be most beneficial to construct the Northern Avenue and 67th Avenue
intersection prior to constructing the superstructure of the flyover. This would allow the height required to lift and set
girders to be reduced because the raised Northern Avenue profile could be utilized for the crane pad. Figure 23 depicts
this configuration.

required clearance for the railroad. The last two piers consist of single column hammerhead piers located in the median
of Grand Avenue.

Figure 23 – Northern Avenue and Grand Avenue Structure Flyover

The ramp is 49 feet 2 inches wide consisting of an 8-foot outside shoulder, one 12-foot lane and a 2-foot median shy
distance for each direction separated by a 2-foot wide median. ADOT SD 1.02 44-inch barriers are located on each side.
The ramp has 18 spans of varying lengths to accommodate the various features it crosses. The span arrangement consists
of eight – 140-foot spans, one 137-foot span, two 91-foot spans, four 122-foot 4-inch spans, and three 140-foot spans for
an overall length of 2354 feet 4 inches. The first three piers consist of a single column hammerhead pier supported by a
large diameter drilled shaft located in the median of Northern Avenue. The next four piers consist of straddle bents
spanning Northern Avenue with 4-foot by 8-foot columns on the outside each supported by an 8-foot diameter drilled
shaft located to provide approximately 2 feet clearance from the leveling pad for the assumed MSE wall. The next three
supports are single column hammerhead piers. The next four supports are straddle bent piers required to maintain the
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Table 24 – Preliminary Rigid Pavement Structural Sections

900 GEOTECHNICAL AND PAVEMENT DESIGN ANALYSIS
900.1

Geotechnical Analysis

Roadway Element

Geotechnical or pavement design were not completed for Project TT0573. Geotechnical and pavement design elements
from the 2010 Northern Parkway Final DCR from 99th Avenue to Grand Avenue were incorporated as part of this project.

Northern Avenue
Northern Parkway Mainline – 91st Avenue to
Grand Avenue
Northern Parkway/US 60 TI Ramps

Plain Jointed PCCP
(inches)

Joint Reinforced
PCCP (inches)

Aggregate Base (AB)
(inches)

-

10

4

-

12.5

4

11.5

-

4

The Northern Parkway DCR evaluated surface conditions for the entire Program length with 23 drilled boring holes from
June 23, 2006, to July 28, 2006, and from September 13, 2006, to September 21, 2006. The soils found during the surface
evaluations were primarily classified as alluvial deposits including silts, sands, clays, and gravels. The fines content of the
onsite soils ranged from five to eighty-four percent with the soils generally being medium dense to very dense, and firm
to hard. The moisture contents of the soils were generally low. Ground water was not encountered in any of the borings
within the explored depths.

If flexible pavements are used, the preliminary pavement structural sections are shown in Table 25. The structural
thicknesses presented were computed using structural coefficients of 0.44 for AC and 0.14 for AB and an R-value of 20.
During final design, actual R-values may result in slightly thinner pavement structural sections.

900.2

Table 25 – Preliminary Flexible Pavement Structural Sections

Existing Pavement

The existing pavement was observed to be in good condition with minor longitudinal and alligator cracking. It is anticipated
that no existing pavement will be salvaged. The proposed pavement structural section will replace all existing pavement
along Northern Avenue.
900.3

▪
▪
▪
▪
▪
▪
▪
▪
▪

Northern Avenue
Northern Parkway Mainline – 91st Avenue to
Grand Avenue
Northern Parkway/US 60 TI Ramps

Pavement Design

Preliminary pavement designs were generated as part of the Northern Parkway DCR using geotechnical subgrade data
during limited field and laboratory investigations and guidelines published by ADOT in the Preliminary Engineering and
Design Manual (PEDM). The pavement designs were only for construction of new pavements and do not include
improvements for existing pavement. The following pavement design parameters are in accordance with PEDM pavement
design procedures.

▪
▪
▪
▪

Roadway Element

R-value = 20
Pavement Design Life = 20 years
Reliability (ZR) = -2.327 for a level of reliability of ninety-nine percent
Combined Standard Error of the traffic predication and performance (S0) = 0.25 for rigid pavement, 0.35 for
flexible pavements

Asphaltic
Concrete
(inches)

Aggregate Base
(Class 2) (inches)

9

9

11

10

9

8

The Northern Parkway DCR recommendation for Northern Parkway Mainline between 91st Avenue and Grand Avenue
should be AC pavement due to the presence of underground utilities. An additional 1-inch surface course of Asphalt
Rubber Asphaltic Concrete (ARAC) is recommended for noise mitigation purposes. This pavement section is also
recommended for Grand Avenue and intersecting streets including 99th Avenue, 89th Avenue, Hayward Avenue, and 83rd
Avenue. Plain jointed PCCP is recommended for the Grand Avenue flyover since it is an access-controlled segment and
maintenance would be difficult. PCCP is also recommended for Northern Avenue at the Loop 101 TI and for Northern
Avenue and 67th Avenue at Grand Avenue. Table 26 summarizes the recommended pavement structures.
Table 26 – Recommended Pavement Structure

Initial Design Serviceability Index (PO) = 4.2
Design Terminal Serviceability Index (Pt) = 3.0

Roadway Element

ΔPSI = PO - Pt = 1.2
Seasonal Variation Factor = 1.0

Pavement Section A
(Northern Avenue Mainline – 91st Avenue to
Grand Avenue, intersecting streets, Grand Avenue)
Pavement Section B
(Grand Avenue Connector, Service TI Ramps DDI,
Northern Avenue at Loop 101 TI, Northern Avenue
and 67th Avenue at Grand Avenue)

Resilient modulus = 12, 000 pounds per square inch (psi)
Loss of support = 0
Average modulus of rupture for Portland Cement Concrete (PCC) (S’C) = 670 psi, compressive strength (f’C) =
5,000 psi, and modulus of elasticity (EC) = 4,000,000 psi
Modulus of Subgrade Reaction (k) = 619 pounds per cubic inch (pci)
Load Transfer Coefficient (J) = 3.9 for plain jointed PCCP, 2.8 for jointed reinforced PCCP

Table 24 summarizes the preliminary rigid pavement sections for Northern Avenue within the project area. It is
recommended to use Asphaltic Concrete (AC)) (base mix) in lieu of Aggregate Base (AB) in depressed locations for the rigid
pavements constructed.

900.4

ARAC
(inches)

Asphaltic
Concrete
(inches)

Plain Jointed
PCCP (inches)

Aggregate
Base (Class 2)
(inches)

1

11

-

10

-

-

11.5

4

Foundation Recommendations

The existing Loop 101 bridge structures at Northern Avenue are two span structures with pier columns located in the
median of Northern Avenue. Bridge reports indicate the structures are in good condition. The preferred alternative will
allow these pier columns to remain in place and no other foundation modifications are needed.
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The preferred alternative to construct the Northern Avenue and 67th Avenue intersection on the second level will require
extensive modification of the existing 67th Avenue substructure. Two spans of the 67th Avenue overpass will require
modification by removing the deck and girder, reconstructing the pier seats and reusing the existing girders with a new
deck to accommodate the new roadway profile and cross slope. The special cast-in-place Pier 2 would require substantial
reconstruction with the first two spans completely removed. New retaining walls will be constructed to place embankment
and raise the intersection.
900.5

Earthwork

Significant earthwork is expected for the final roadway configuration due to the elevated grade separation structure at
Grand Avenue. For the project area a shrinkage factor of about ten to twenty percent can be utilized. A ground compaction
factor of 0.2 feet shall be compensated for embankment sections. Based on preliminary calculations, there may be excess
excavated material from the adjacent project to the west to accommodate the borrow material needed to build the
elevated structure at Grand Avenue.
A swell factor was not identified as part of the Northern Parkway DCR.

1000 ALTERNATIVES ANALYSIS
1000.1 Alternatives Development Summary
Alternatives were developed to address the capacity issues and meet the desired LOS D in 2040. During alternative
development, Northern Avenue was divided into three segments including 99th Avenue to 93rd Avenue (Loop 101
Alternatives), 93rd Avenue to 75th Avenue (Corridor Alternatives), and 75th Avenue to Grand Avenue (Grand Avenue
Alternatives). Conceptual alternatives were developed and narrowed down as candidate alternatives. A Recommended
Alternative will be selected for 30 percent design. The DCR and No-Build alternatives were evaluated at each location.
A design charrette took place on March 6, 2018, to present preliminary traffic forecasts, identify evaluation criteria, and
identify potential alternatives for investigation. The Partner Agencies were given until Progress Meeting 2 on April 5, 2018,
to consider the alternatives to continue for further evaluation as the Conceptual Alternatives. During Progress Meeting 2,
the Partner Agencies identified the MAG COMPASS Concept as the one conceptual alternative at Grand Avenue and the
following conceptual alternatives at Loop 101:

▪
▪
▪
▪

Diverging Diamond Interchange (DDI);
Single Point Urban Interchange (SPUI);
Standard Diamond Interchange; and
DCR Concept.

On April 30, 2018, the Partner Agencies selected the corridor alternatives below for Northern Avenue. These alternatives
were a result of individual conversations with the Project Partners regarding the typical section and prior agreements
made during the Cost and Schedule Risk Analysis (CSRA) Workshop on December 4-6, 2017.

▪
▪
▪
▪
▪
▪

No-Build;
DCR Concept;
Corridor A – Modified CSRA Section;
Corridor B – Parkway Typical Section;
Corridor C – Arterial Typical Section; and
Corridor D – Narrow Median with Access Control.

The Conceptual Alternatives were developed and submitted on May 21, 2018, including:

▪
▪
▪
▪
▪
▪

Conceptual Alternatives Overview;
Preliminary Traffic Analysis Overview;
Roll Plots;
Cost Estimates;
Design Criteria; and
Fatal and Incapacitating Crash Summary.

Progress Meeting 4 took place on June 19, 2018, to give the Partner Agencies an opportunity to discuss the Conceptual
Alternatives. During this time, the Partner Agencies selected the DDI and Standard Diamond at Loop 101, and the MAG
COMPASS Concept at Grand Avenue to continue as Candidate Alternatives. The Partner Agencies requested revisions be
made to the corridor alternatives prior to selection of the Candidate Alternatives. Revisions to the corridor alternatives
were made including location of the alignment and typical section.
The Hybrid Corridor Alternative was developed with concurrence from the Partner Agencies via email and phone calls to
optimize the horizontal alignment and typical section for reduced right-of-way impacts. The hybrid corridor used a
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modified version of the Corridor C – Arterial Typical Section. The typical section was modified to reduce lane widths (12
feet down to 11 feet for lanes not adjacent to curb), reduce the bike lane width (8 feet down to 6 feet), reduce the median
width (16 feet down to 14 feet), and reduce the buffer width (7 feet down to 6 feet), in order to minimize the right-of-way
footprint. The horizontal alignment was also modified to no longer follow the section line, but instead to vary in distance
off the section line throughout the corridor in order to minimize impacts to adjacent parcels, particularly developed
parcels. The Hybrid Corridor Alternative was selected to move forward as a candidate alternative during Progress Meeting
5 on July 17, 2018. The Partner Agencies selected one alternative from 91st Avenue to 81st Avenue centered on the
existing alignment and the following alternatives from 81st Avenue to 75th Avenue for the Candidate Alternative stage:

▪
▪
▪

Hybrid Corridor – East End Alternative 1 (construction baseline south of section line);

Due to the design of the through-bypass and frontage road system, the western limit of the DCR Concept Alternative is
107th Avenue, approximately 1,500 feet west of the grade separation beginning.
Traffic Overview:
A Preliminary Traffic Analysis Overview was submitted with the Conceptual Alternatives providing details on the traffic
operations for the existing (2018) and future (2040) build conditions. This information has been incorporated into the
Traffic Analysis Technical Memorandum.
Structure Overview:
The DCR Concept Alternative requires construction of 14 structures. The DCR Concept Alternative requires modification
to the existing ADOT Loop 101 drainage channel box culvert and construction of numerous retaining walls.

Hybrid Corridor – East End Alternative 2 (construction baseline north of section line); and
Hybrid Corridor – East End Alternative 3 (construction baseline coincidental with the section line).

Utility Overview:

The Candidate Alternatives were submitted for review and selection of a Recommended Alternative on October 8, 2018.
During Progress Meeting 8 on November 1, 2018, the Partner Agencies selected the DDI Candidate Alternative, Hybrid
Corridor Candidate Alternative East End Alternative 1, and Grand Avenue Candidate Alternative Option 1 as the preferred
alternatives. Selection of the Recommended Alternatives occurred during Progress Meeting 11 on February 19, 2019, after
the conclusion of the public comment period which begun with the Public Open House on January 16, 2019, and concluded
on February 15, 2019. Upon obtaining feedback from the public, the Partner Agencies moved forward with the preferred
alternatives: DDI Candidate Alternative, Hybrid Corridor Candidate Alternative East End Alternative 1, and Grand Avenue
Candidate Alternative Option 1 as part of the Recommended Alternative. The Recommended Alternative was submitted
for review on March 22, 2019.

The 2010 Final Design Concept Report provides an analysis of impacted utilities. When compared to the other conceptual
alternatives, the DCR Concept Alternative has an increased potential for impacts to the SRP/Private irrigation facilities
located along the south side of Northern Avenue. It also has increased potential to impact power poles and overhead
facilities located near the southeast corner of the Loop 101 TI.

On July 18, 2019 a design workshop was held for MCDOT Project TT0600 Northern Parkway Agua Fria River to 99th Avenue
which assesses the segment of Northern Parkway just west of Project TT0573. The findings of the design workshop for
MCDOT Project TT0600 necessitated shifting the Northern Parkway alignment south from 99th Avenue to the west ramps
of Loop 101. The Final SDR and Plans with the revised alignment were submitted on September 24, 2019.

Water Resources – This alternative would have the most impacts to the ADOT drainage channel.

1000.2 Conceptual Alternatives
The following sections describe the No-build Alternative and DCR Concept Alternative for the entire project area. The
conceptual alternatives are then described per segment including Loop 101 TI, corridor, and Grand Avenue.
1000.2.1 No-build Alternative

Environmental Overview:
The 2010 Final Design Concept Report provides an environmental analysis. Differentiating environmental items of note
for the DCR Concept Alternative include:
Biological – This alternative impacts the largest amount of land not developed for commercial uses.
Tohono O’odham – Granting of rights-of-way or easements on tribal lands requires federal action by the Bureau of Indian
Affairs (BIA). Because the transfer of rights-of-way or easements is not listed by the BIA as an action that is categoricallyexcluded under NEPA, an EA is required.
Drainage Overview:
The 2010 Final Design Concept Report provides a drainage analysis and design. The new roadway configuration requires
a new storm drain system, including larger catch basins and more frequent placement of catch basins to maintain spread
criteria and new retention and detention basins. Other items of note from the 2010 Final Design Concept Report include:
1. A pump station would be constructed in the northwest corner of the 103rd Avenue TI.
2. Two new structures over New River are anticipated to raise the 100-year water surface, but a Conditional Letter
of Map Revision (CLOMR) is not anticipated due to the floodplain limits remaining within the existing channel
banks.
3. The existing ADOT channel box culvert would need to be extended downstream.
4. The drainage basins near 85th Avenue and Grand Avenue would be modified.

The No-build alternative consists of the existing facility, described in Section 400, with undetermined intersection
improvements.
Text evaluating the no-build alternative is located in Appendix SDR-L within the Evaluation of Alternatives Matrices in the
Alternatives Analysis Technical Memorandum and in the Traffic Analysis Technical Memorandum.
1000.2.2 DCR Concept Alternative
The DCR Concept Alternative is the recommended alternative from the 2010 Final Design Concept Report for Northern
Parkway (ADOT TRACS No. 0000 MA MMA SS593 01C) prepared for the city of Glendale. The termini of the recommended
alternative are Loop 303 to the west and Grand Avenue to the east. For the TT0573 project, the DCR Concept Alternative
is the section of the recommended alternative from 107th Avenue to 75th Avenue.
Roadway Overview:
The DCR Concept Alternative consists of three distinct sections: a through-bypass with frontage roads between 107th
Avenue and 89th Avenue, a limited access facility with Single Point Urban Interchanges (SPUIs) at 83rd Avenue and 75th
Avenue, and a median flyover ramp and at-grade intersection at Grand Avenue.

Right-of-Way Overview:
The 2010 Final Design Concept Report determined right-of-way impacts and estimated right-of-way acquisition costs. The
estimated right-of-way area impacted by the DCR Concept Alternative is 83.26 acres. The cost for right-of-way needs,
including relocations, for the DCR Concept Alternative was estimated to be $39,262,500 in 2009.
Cost Estimate:
The 2010 Final Design Concept Report established a detailed cost estimate based upon the quantities developed from
30% plans in 2009 dollars. The US Department of Labor Consumer Price Index calculator was used to establish the rate of
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inflation between 2009 and 2018. The 2010 Final Design Concept Report cost estimate was inflated 16.34% to establish
the DCR Concept Alternative cost in 2018 dollars.
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the DCR Concept Alternative is approximately $313,000,000.
1000.2.3 Loop 101 TI Conceptual Alternatives
The Loop TI Conceptual Alternatives consist of proposed capacity and complete street improvements along existing
Northern Avenue at Loop 101 (99th Avenue to 93rd Avenue). Improvements between 93rd Avenue and 75th Avenue are
included in Section 1000.2.4 and improvements at Grand Avenue (east of 75th Avenue) are included in Section 1000.2.5.
Four alternatives were investigated at Loop 101 at the conceptual level to analyze their respective traffic operations and
right-of-way impacts. The four alternatives include the DCR Concept Alternative previously discussed. The three additional
alternatives are:
1. Diverging Diamond Interchange (DDI) Conceptual Alternative;
2. Single-Point Urban Interchange (SPUI) Conceptual Alternative; and
3. Diamond Interchange Conceptual Alternative.

The DDI concept provides four lanes for both eastbound and westbound traffic. One lane becomes a trap lane for traffic
exiting to Loop 101 exiting to the left while the other three lanes exit the DDI as through lanes. The cross-over locations
allow all traffic entering Loop 101 both northbound and southbound to be a free-flow condition. The existing entrance
and exit ramps for Loop 101 traffic would be realigned, and a new retaining wall may be required between the southbound
on ramp and Loop 101 mainline. The ramp locations accommodate the planned future mainline widening of Loop 101.
This alternative maintains the existing Loop 101 overpass structure. The slope paving would be cut back 24 feet and
replaced with vertical face walls in front of the existing abutments.
Traffic Overview:
A Preliminary Traffic Analysis Overview was submitted with the Conceptual Alternatives providing details on the traffic
operations for the existing (2018) and future (2040) build conditions. This information has been incorporated into the
Traffic Analysis Technical Memorandum.
Structure Overview:

Please note the following regarding the TI Alternatives development:
1. The three Loop 101 TI alternatives align with a future Northern Avenue lane configuration west of 99th Avenue
(four through lanes in each direction). Traffic forecasting is indicating that Northern Avenue will need to be
widened to four through lanes in each direction by the design year.
2. After discussions with the city of Peoria, all three Loop 101 TI alternatives have removed left-out access from the
Peoria Crossings unsignalized intersections. Additionally, all three Loop 101 TI alternatives have removed left-in
and left-out access from the western-most Peoria Crossings access point (closest to Loop 101 TI) to improve
safety and traffic operations.
3. All four alternatives depict turn lanes only where warranted per the MCDOT RDM.
4. All four alternatives do not depict drives to parcels with frontage along Northern Avenue. Drives will be added
during refinement of alternatives.
5. Vertical alignments have not been completed. All design predicated on the vertical alignment (e.g. work limits) is
estimated using engineering rules of thumb.
6. The right-of-way needs estimated for the TI improvements does not include right-of-way needed for offsite
drainage improvements such as basins or public transit infrastructure.
7. Tohono O’odham – Granting of rights-of-way or easements on tribal lands requires federal action by the BIA.
Because the transfer of rights-of-way or easements is not listed by the BIA as an action that is categoricallyexcluded under the NEPA, an Environmental Assessment is required. This required level of effort is consistent
across all three Loop 101 TI alternatives regardless of the varying amount of impact each alternative has on
tribal lands.
1000.2.3.1

Roadway Overview:

The existing Loop 101 structure over Northern Avenue would be modified to allow for Northern Avenue lane configuration
to pass through the spans. No traffic disruption is anticipated for Loop 101 traffic. The existing slope paving in front of the
abutments would be modified to provide the maximum allowable span openings for the new Northern Avenue
configuration.
Utility Overview:
This alternative has additional potential impacts to the private shopping center at the northeast corner of the TI that are
less than the other alternatives. These potential impacts include private electrical transformers and related equipment as
well as some manholes and related facilities. Because of the footprint, it is anticipated that the ADOT drainage channel
box culvert will need to be extended.
Environmental Overview:
Differentiating environmental items of note for the DDI Conceptual Alternative include:
Water Resources – This alternative will impact the ADOT drainage channel. If it is determined to be a jurisdictional Water
of the US, it is anticipated that the improvements could be constructed under a Nationwide Clean Water Act Permit.
Drainage Overview:
The footprint of this alternative is larger than the existing footprint. The northeast and northwest quadrants are
constrained by existing development and right-of-way.
The existing ADOT channel box culvert will need to be extended upstream and downstream.
Right-of-Way Overview:
Proposed right-of-way needs were estimated for the conceptual alternative. The estimated new right-of-way area
required for this concept is 2.61 acres.
Cost Estimate:

Diverging Diamond Interchange Conceptual Alternative

During the TT0573 Progress Meeting on April 5, 2018, the Partner Agencies agreed to investigate a DDI alternative to
replace the existing TI at Northern Avenue and Loop 101.

The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the DDI Conceptual Alternative is $20,500,000.
Engineering judgement was used to estimate the traffic control cost at 5% of the item subtotal. An Engineer’s Estimate
was provided as part of the Conceptual Alternatives submittal.
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1000.2.3.2

Single Point Urban Interchange (SPUI) Conceptual Alternative

Cost Estimate

During the TT0573 Progress Meeting on April 5, 2018, the Partner Agencies agreed to investigate a SPUI alternative to
replace the existing TI at Northern Avenue and Loop 101.

The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the SPUI Conceptual Alternative is $34,700,000.

Roadway Overview:

Engineering judgement was used to estimate the traffic control cost at 5% of the item subtotal. An Engineer’s Estimate
was provided as part of the Conceptual Alternatives submittal.

The SPUI concept provides three through lanes for both eastbound and westbound traffic, with two left-turn lanes in both
directions onto Loop 101. This alternative requires the existing Loop 101 overpass structure to be replaced, as the central
piers of the existing structure prohibit a SPUI type interchange. The new proposed structure will require raising the Loop
101 mainline to accommodate a deeper structure depth. The existing entrance and exit ramps for Loop 101 traffic would
be realigned and would require new retaining walls between the ramps and mainline traffic. The ramp locations and
proposed bridge layout accommodate future mainline widening of Loop 101. Pedestrian access is maintained along
Northern Avenue with pedestrians crossing through splitter islands.
Traffic Overview:
A Preliminary Traffic Analysis Overview was submitted with the Conceptual Alternatives providing details on the traffic
operations for the existing (2018) and future (2040) build conditions. This information has been incorporated into the
Traffic Analysis Technical Memorandum.
Structure Overview:
The replacement of the existing Loop 101 structure over Northern Avenue will disrupt Loop 101 traffic and create
maintenance of traffic during construction challenges. The existing structures would be removed and replaced with new
structures. The construction would likely be done in phases to maintain traffic on Loop 101, increasing overall construction
time. The new structures would be longer, and consequently deeper, than the existing structure. There is ongoing
coordination with ADOT to determine the minimum number of lanes on Loop 101 which must be maintained during
construction.
The proposed wall types have been successfully constructed throughout the valley.

1000.2.3.3

Diamond Interchange Conceptual Alternative

During the TT0573 Progress Meeting on April 5, 2018, the Partner Agencies agreed to investigate an expanded version of
the existing diamond interchange alternative to replace the existing TI at Northern Avenue and Loop 101.
Roadway Overview:
The diamond interchange concept provides three through lanes for both eastbound and westbound traffic, with two leftturn lanes in both directions onto Loop 101. The existing entrance ramps would be improved to receive traffic from the
two left-turn lanes on Northern Avenue. The existing exit ramps would be widened to hold two left- and right-turn lanes.
The ramp locations accommodate the planned future mainline widening of Loop 101. Pedestrian access is maintained
along Northern Avenue with pedestrians crossing through splitter islands.
This alternative maintains the existing Loop 101 overpass structure. The slope paving would be cut back 24 feet and
replaced with vertical face walls in front of the existing abutments.
Traffic Overview:
A Preliminary Traffic Analysis Overview was submitted with the Conceptual Alternatives providing details on the traffic
operations for the existing (2018) and future (2040) build conditions. This information has been incorporated into the
Traffic Analysis Technical Memorandum.
Structure Overview:

This alternative appears to have the fewest potential utility impacts due to the smaller footprint area. The existing ADOT
drainage channel box culvert does not need to be extended.

The existing Loop 101 structure over Northern Avenue would be modified to allow for the Northern Avenue lane
configuration to pass through the existing spans. No traffic disruption in anticipated for Loop 101 traffic. The existing slope
paving in front of the abutments would be modified to provide the maximum allowable span openings for the new
Northern Avenue configuration.

Environmental Overview:

Utility Overview:

Differentiating environmental items of note for the SPUI Conceptual Alternative include:

This alternative has similar potential impacts when compared to the DDI alternative, except the manholes and related
facilities do not appear to be impacted. Aside from this, the Diamond and DDI are similar with respect to utilities.

Utility Overview:

Water Resources – This alternative would have minor impacts to the ADOT drainage channel. If it is determined to be a
jurisdictional Water of the US, it is anticipated that the improvements could be constructed under a Nationwide Clean
Water Act Permit.
Drainage Overview:
This alternative has the smallest footprint and has the most room to accommodate drainage facilities such as storm drains
and retention basins. Impacts to the ADOT channel would be minimal.
Right-of-Way Overview:
Proposed right-of-way needs were estimated for the conceptual alternative. The estimated new right-of-way area
required for this concept is 2.17 acres.

Environmental Overview:
Differentiating environmental items of note for the Diamond Interchange Conceptual Alternative include:
Water Resources – This alternative will impact the ADOT drainage channel. If it is determined to be a jurisdictional Water
of the US, it is anticipated that the improvements could be constructed under a Nationwide Clean Water Act Permit.
Drainage Overview:
This alternative will follow the same footprint of the existing TI, with additional widening. The northeast and northwest
quadrants are constrained by existing development and right-of-way.
Existing ADOT channel box culvert will need to be extended upstream and downstream.
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Right-of-Way Overview:

Structural Overview:

Proposed right-of-way needs were estimated for the conceptual alternative. The estimated new right-of-way area
required for this concept is 2.55 acres.

No new structures were identified during the development of the conceptual alternatives.

Cost Estimate:

Most existing utilities are located within or near the existing roadway. As a result, the potential impacts to these utilities
is similar between the various corridor alternatives. Some of the major utility infrastructure that is potentially impacted
includes two well sites. There is a city of Peoria well at the northwest corner of 83rd Avenue and Northern Avenue, an SRP
well at the northwest corner of 91st Avenue and Northern Avenue, and an SRP well north of Northern Avenue along 75th
Avenue. There are 69kV and 12kV overhead power facilities located along both sides of Northern Avenue that would be
impacted. In addition, there are irrigation facilities, both open channel and underground, located along both sides of
Northern Avenue that will also be impacted.

The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the Diamond Interchange Conceptual Alternative is $18,700,000.
Engineering judgement was used to estimate the traffic control cost at 5% of the item subtotal. An Engineer’s Estimate
was provided as part of the Conceptual Alternatives submittal.
1000.2.4 Corridor Conceptual Alternatives
The Corridor Conceptual Alternatives consist of proposed capacity and complete street improvements along existing
Northern Avenue from 93rd Avenue to 75th Avenue. Improvements between 99th Avenue and 93rd Avenue and east of
75th Avenue are included in the Loop 101 TI Conceptual Alternatives and Grand Avenue Conceptual Alternatives,
respectively. Six alternatives were investigated at the conceptual level to analyze their respective traffic operations and/or
right-of-way impacts. The six alternatives include the No-build alternative and DCR Concept Alternative previously
discussed. The four additional alternatives are:
1.
2.
3.
4.

Corridor A – Modified Cost and Schedule Risk Analysis (CSRA) Typical Section;
Corridor B – Parkway Typical Section;
Corridor C – Arterial Typical Section; and
Corridor D – Narrow Median Typical Section with Access Control.

Utility Overview:

Environmental Overview:
Differentiating environmental items of note for the corridor alternatives include:
Cultural – No prehistoric cultural resources were identified within the existing surveys conducted in the current ROW.
There are several structures located north and south of Northern Avenue west of 75th Avenue that would be avoided by
this alternative. These structures do not have a construction year identified in the Maricopa County Assessor’s records
but may be considered of historic age (>50 years) depending on when the program is ultimately programmed.
Water Resources – The corridor alternatives are not anticipated to affect water resources.
Tohono O’odham – Granting of rights-of-way or easements on tribal lands requires federal action by the BIA. Because the
transfer of rights-of-way or easements is not listed by the BIA as an action that is categorically-excluded under the NEPA,
an Environmental Assessment is required. This required level of effort is consistent across all alternatives regardless of the
varying amount of impact each alternative has on tribal lands.

Please note the following regarding the Corridor Alternatives development:
1. All four alternatives are centered along the section line. It is anticipated that the horizontal alignment of
Northern Avenue will be refined when the candidate alternatives are developed.
2. All four alternatives show the travel lanes needed for acceptable traffic operations.
3. All four alternatives depict turn lanes only where warranted per the MCDOT RDM. Additional turn lanes (e.g. for
commercial properties) can be added during alternative refinement.
4. All four alternatives do not depict drives to parcels with frontage along Northern Avenue. Drives will be added
during refinement of alternatives.
5. All four alternatives modify the 89th Avenue intersection to right-in right-out. Consequently, a new road is
proposed between 91st Avenue and 89th Avenue 950 feet south of Northern Avenue.
6. Vertical alignments have not been completed at this stage. All design predicated on the vertical alignment (e.g.
work limits) is estimated using engineering rules of thumb.
7. The right-of-way needs estimated for the corridor improvements does not include right-of-way for offsite
drainage improvements or public transit infrastructure.

Drainage Overview:
Drainage items of note for the corridor alternatives include:

▪

Assumed proposed roadway profile matches the existing roadway profile therefore impacts to offsite flows
would be minimal.

▪

Widening of the roadway would require relocation of onsite drainage catch basins. In addition, larger catch
basins and more frequent placement of catch basins would be required to maintain spread criteria. Where
possible, proposed catch basins would tie into the existing connection points.

▪

Additional flows to the existing storm drain system would overtax the system. A parallel storm drain system may
be required.

▪

The regional drainage basin known as the Peoria basin between 86th Avenue to 85th Avenue would be impacted
by the roadway widening and require some regrading and reconstruction of the existing storm drain diversion
structure.

The traffic, structural, utility, environmental and drainage overviews for the Corridor Alternatives are identical.

1000.2.4.1

Traffic Overview:

A CSRA workshop took place in December 2017 and an accompanying report was developed in January 2018 for Northern
Avenue from Dysart Avenue to 99th Avenue. As part of that assessment, a typical section was developed from 112th
Avenue to 99th Avenue which included a 38-foot wide median. During the TT0573 design charrette which took place on
March 6, 2018, the Partner Agencies recommended modifications to the typical section and advancing it forward. The
modifications included:

A Preliminary Traffic Analysis Overview was submitted with the Conceptual Alternatives providing details on the traffic
operations for the existing (2018) and future (2040) build conditions. This information has been incorporated into the
Traffic Analysis Technical Memorandum.
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▪
▪

Eliminating the inside shoulders, but increasing the median width to maintain the ability to add a through-lane
into the median; and
Narrowing uncurbed through lanes to 12 feet in width.

The current approved lane width design criteria for Northern Avenue is 12 feet. Narrowing the lane width to less than 12
feet will require approval from the Partner Agencies.
Roadway Overview:
The Modified CSRA Typical Section alternative has an unbalanced section from 93rd Avenue to 1,000 feet east of 91st
Avenue and a section with six though lanes from 91st Avenue to 75th Avenue. The unbalanced section consists of a full
build out typical section with a 25-foot raised median; two 11-foot lanes and one 12-foot lane in the eastbound direction;
three 11-foot lanes and one 12-foot lane in the westbound direction; and an 8-foot bike lane, 7-foot landscaped buffer,
and 8-foot sidewalk on both sides of Northern Avenue.
The six through lane section is symmetrical about the construction centerline and consists of a full build out typical section
with a 36-foot raised median four 11-foot lanes, two 12-foot lanes, 8-foot bike lanes, 7-foot landscaped buffers, and 8foot sidewalks. The six through lane section would be located from 89th Avenue to 75th Avenue. The proposed
construction centerline aligns with the Northern Avenue section line.
This alternative consists of three through lanes for eastbound travel and either three or four through lanes for westbound
travel. It also includes designated right- and left-turn lanes when warranted by projected traffic volumes throughout the
corridor. The width of the median permits construction of a fourth through lane in both directions without requiring
additional right-of-way.
The intersections at 93rd Avenue and 75th Avenue will consist of new ADA compliant sidewalk ramps on all four corners
with painted crosswalks, designated left-turn lanes, and right-turn lanes. The unsignalized intersection at 87th Avenue will
provide left-turn access and new sidewalk ramps. An eastbound right-turn lane is provided at 89th Avenue.
The major intersections at 91st Avenue and 83rd avenue would incorporate two left-turn lanes, right-turn lanes to
accommodate the high projected turning volumes, and new sidewalk ramps at each corner with painted crosswalks.
Right-of-Way Overview:
Conceptual proposed right-of-way needs were estimated for the alternative. The estimated new right-of-way area
required for the Corridor A Conceptual Alternative concept is 18.94 acres.

The six through lane section is symmetrical about the construction centerline and consists of a full build out typical section
with a 28-foot raised median, six 12-foot lanes, 8-foot bike lanes, 7-foot landscaped buffers, and 8-foot sidewalks. The six
through lane section would be located from 89th Avenue to 75th Avenue. The proposed construction centerline aligns
with the Northern Avenue section line.
This alternative consists of three through lanes for eastbound travel and either three or four through lanes for westbound
travel. It also includes designated right- and left-turn lanes when warranted by projected traffic volumes throughout the
corridor.
The intersections at 93rd Avenue and 75th Avenue will consist of new ADA compliant sidewalk ramps on all four corners
with painted crosswalks, designated left-turn lanes, and right-turn lanes. The unsignalized intersection at 87th Avenue will
provide left-turn access and new sidewalk ramps. An eastbound right-turn lane is provided at 89th Avenue.
The major intersections at 91st Avenue and 83rd Avenues would incorporate designated left-turn lanes, right-turn lanes
to accommodate the high projected turn lane volumes, and new sidewalk ramps at each corner with painted crosswalks.
Right-of-Way Overview:
Conceptual proposed right-of-way needs were estimated for the alternative. The estimated new right-of-way area
required for Corridor B is 16.38 acres.
Cost Estimate:
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the Parkway Typical Section conceptual alternative is $46,000,000.
Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. An Engineer’s Estimate
was provided as part of the Conceptual Alternatives submittal.
1000.2.4.3

Corridor C – Arterial Typical Section

While coordinating with the Partner Agencies, a typical section based on the city of Peoria’s arterial typical section with a
16-foot wide median was requested. A 16-foot wide median permits the development of a left-turn lane and the Peoria
standard 4-foot median terminal.
Roadway Overview:

Cost Estimate:
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the Modified CSRA Typical Section conceptual alternative is
$46,400,000.
Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. An Engineer’s Estimate
was provided as part of the Conceptual Alternatives submittal.
1000.2.4.2

lanes in the westbound direction; and an 8-foot bike lane, 7-foot landscaped buffer, and 8-foot sidewalk on both sides of
Northern Avenue.

Corridor B – Parkway Typical Section

While coordinating with the Partner Agencies, a typical section based on the city of Peoria’s parkway typical section was
requested. Some typical section dimensions were modified to adhere to the established Northern Parkway design criteria.
Roadway Overview:
The Parkway Typical Section conceptual alternative has an unbalanced section from 93rd Avenue to 1,000 feet east of
91st Avenue and a section with six through lanes from 91st Avenue to 75th Avenue. The unbalanced section consists of a
full build out typical section with a 28-foot raised median; three 12-foot lanes in the eastbound direction; four 12-foot

The Arterial Typical Section conceptual alternative has an unbalanced section from 93rd Avenue to 1,000 feet east of 91st
Avenue and a section with six through lanes from 91st Avenue to 75th Avenue. The unbalanced section consists of a full
build out typical section with a 16-foot raised median; three 12-foot lanes in the eastbound direction; four 12-foot lanes
in the westbound direction; and an 8-foot bike lane, 7-foot landscaped buffer, and 8-foot sidewalk on both sides of
Northern Avenue.
The six through lane section is symmetrical about the construction centerline and consists of a full build out typical section
with a 16-foot raised median, six 12-foot lanes, 8-foot bike lanes, 7-foot landscaped buffers, and 8-foot sidewalks. The six
through lane section would be located from 89th Avenue to 75th Avenue. The proposed construction centerline aligns
with the Northern Avenue section line.
This alternative consists of three through lanes for eastbound travel and either three or four through lanes for westbound
travel. It also includes designated right- and left-turn lanes when warranted by projected traffic volumes throughout the
corridor.
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The intersections at 93rd Avenue and 75th Avenue will consist of new ADA compliant sidewalk ramps on all four corners
with painted crosswalks, designated left-turn lanes, and right-turn lanes. The unsignalized intersection at 87th Avenue will
provide left-turn access and new sidewalk ramps. An eastbound right-turn lane is provided at 89th Avenue.
The major intersections at 91st Avenue and 83rd avenue will incorporate two left-turn lanes and right-turn lanes to
accommodate the high projected turn lane volumes and new sidewalk ramps at each corner with painted crosswalks.
Right-of-Way Overview:
Proposed right-of-way needs were estimated for the conceptual alternative. The estimated new right-of-way area
required for Corridor C is 13.28 acres.

Cost Estimate:
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the Narrow Median Typical Section with Access Control alternative
is $45,500,000.
Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. An Engineer’s Estimate
was provided as part of the Conceptual Alternatives submittal.
1000.2.5 Grand Avenue Conceptual Alternative

Cost Estimate:

During the TT0573 Progress Meeting on April 5, 2018, the Partner Agencies agreed to investigate the proposed Northern
Avenue/Grand Avenue concept from the MAG 2015 Grand Avenue COMPASS project.

The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the Arterial Typical Section alternative is $45,700,000.

Roadway Overview:

Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. An Engineer’s Estimate
was provided as part of the Conceptual Alternatives submittal.
1000.2.4.4

Corridor D – Narrow Median Typical Section with Access Control

While coordinating with the Partner Agencies, a typical section with a narrow median and access control was requested.
A 4-foot median was selected so that the Peoria standard 4-foot median terminal could be utilized at intersections.
Roadway Overview:
The Narrow Median Typical Section with Access Control conceptual alternative has an unbalanced section from 93rd
Avenue to 1,000 feet east of 91st Avenue and a section with six through lanes from 91st Avenue to 75th Avenue. The
unbalanced section consists of a full build out typical section with a 4-foot raised median; three 12-foot lanes in the
eastbound direction; four 12-foot lanes in the westbound direction; and an 8-foot bike lane, 7-foot landscaped buffer, and
8-foot sidewalk on both sides of Northern Avenue.
The six through lane section is symmetrical about the construction centerline and consists of a full build out typical section
with a 4-foot raised median, six 12-foot lanes, 8-foot bike lanes, 7-foot landscaped buffers, and 8-foot sidewalks. The six
through lane section would be located from 89th Avenue to 75th Avenue. The proposed construction centerline aligns
with the Northern Avenue section line.
This alternative consists of three through lanes for eastbound travel and either three or four through lanes for westbound
travel. It also includes designated right- and left-turn lanes when warranted by projected traffic volumes throughout the
corridor.
The intersections at 93rd Avenue and 75th Avenue will consist of new ADA compliant sidewalk ramps on all four corners
with painted crosswalks, designated left-turn lanes, and right-turn lanes. The unsignalized intersection at 87th Avenue will
provide left-turn access and new sidewalk ramps. An eastbound right-turn lane is provided at 89th Avenue.
The major intersections at 91st Avenue and 83rd Avenues will incorporate designated left-turn lanes, right-turn lanes to
accommodate the high projected turn lane volumes, and new sidewalk ramps at each corner with painted crosswalks.
Right-of-Way Overview:
Proposed right-of-way needs were estimated for the conceptual alternative. The estimated new right-of-way area
required for Corridor D is 11.11 acres.

The Grand Avenue Conceptual Interchange Alternative is the TI between Northern Avenue and Grand Avenue. It utilizes
12-foot lanes, 8-foot bike lanes, and sidewalk widths varying from 6 feet to 8 feet. This alternative consists of three
different levels of traffic.
The top level is a direct connection between Northern Avenue and Grand Avenue, allowing eastbound Northern Avenue
traffic a direct connection to eastbound Grand Avenue, as well as allowing westbound Grand Avenue traffic a direct
connection to westbound Northern Avenue. This third level contains one 12-foot lane in each direction. Traffic in
directions not serviced by the third level direct connection will utilize Royal Palm Road as a connection between Northern
Avenue, 67th Avenue, and Grand Avenue. A Florida-T intersection at Grand Avenue and Royal Palm eliminates the need
for Grand Avenue eastbound through traffic to be signalized.
The second level is an elevated intersection between Northern Avenue and 67th Avenue. This level contains two 12-foot
through lanes in each direction along 67th Avenue, with single 12-foot left-turn lanes for each leg at the intersection.
Along Northern Avenue there are two 12-foot through lanes in each direction at the point where the third level connector
splits off, with a third 12-foot through lane developing in each direction approximately 500 feet from the 67th Avenue
intersection. At the 67th Avenue intersection, Northern Avenue has 12-foot left- and right-turn lanes in each direction. 8foot bike lanes and 6-foot sidewalks along Northern Avenue are included on this level. The intersection of Northern
Avenue and 67th Avenue is elevated to remove the conflict with the BNSF Railway on the west side of Grand Avenue. It
also eliminates the need for an intersection at Grand Avenue. As Northern Avenue approaches 63rd Avenue, the third
through lane is dropped to tie into the existing 5-lane section.
The bottom level is at-grade and provides one-way local access to properties along Northern Avenue between 71st Avenue
and 68th Avenue. This level contains one 14-foot lane and 8-foot sidewalks.
Traffic Overview:
A Preliminary Traffic Analysis Overview was submitted with the Conceptual Alternatives providing details on the traffic
operations for the existing (2018) and future (2040) build conditions. This information has been incorporated into the
Traffic Analysis Technical Memorandum.
Structure Overview:
The feasibility of the modification of the 67th Avenue structure and the structure depth and pier placement of the top
level direct connection ramp were preliminarily investigated for the conceptual alternative.
The existing 67th Avenue structure is proposed to be modified to accommodate an intersection between Northern Avenue
and 67th Avenue wholly on structure. The proposed intersection would occur on Span 2 of the existing 67th Avenue
structure. The existing girder locations and alignments were not designed to withstand the forces the intersection may
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place on them. Consequently, the entire span may need to be removed and replaced with a superstructure specifically
designed to support the proposed intersection.
The top level direct connection ramp is assumed to use type Super VI AASHTO Girder with a 6.5-foot depth. The piers are
placed to maintain a minimum of 20 feet from the edge of the nearest railroad track to spandrel. To accommodate the
skew, a variety of pier types are proposed including cap and column, hammerhead and straddle bent.
Utility Overview:
There are extensive overhead power facilities at the Northern Avenue and Grand Avenue intersection. Many of these
overhead facilities conflict with the proposed Grand Avenue TI. The BNSF Railway crosses Northern Avenue on the west
side of Grand Avenue. Coordination would be required with BNSF Railway to implement modifications to accommodate
the TI. Potential coordination items include additional planking and revised railroad signals.

1000.3.2 Loop 101 TI Candidates Alternatives
During Progress Meeting 4, which took place on June 19, 2018, the Partner Agencies discussed the Conceptual Alternatives
and agreed to advance the DDI Conceptual Alternative and Diamond Interchange Conceptual Alternative to the Candidate
Alternative Stage. The SPUI was not chosen to move forward because it requires a complete reconstruction of the Loop
101 bridge, the Loop 101 mainline, and the high cost associated with maintenance of traffic. The DCR Conceptual
Alternative was not selected to move forward due to cost and excess capacity provided through the design year. The DDI
and Diamond Interchange alternatives conserve the Loop 101 bridge and operate at an acceptable Level of Service (LOS).
The DDI and Diamond Interchange alternatives utilize the same typical section along the corridor, west of 91st Avenue. A
typical section is displayed in Figure 24.
Figure 24 – 8-lane Typical Section

Environmental Overview:
Differentiating environmental items of note for the Grand Avenue Conceptual Interchange Alternative include:
Cultural – There are two historic cultural sites (US 60 [Grand Avenue] and the SFPP RR) and no known prehistoric sites
within the project limits. As the alignment of US 60 within the project limits is non-contributing to the overall eligibility of
the site, and no work will occur on the historic RR, none of the potential improvements would result in an adverse effect
to cultural sites.
Water Resources – This alternative is not anticipated to affect water resources.
Drainage Overview:

▪
▪
▪

The existing Grand Avenue is in an AO flood zone. It is anticipated that there would be no changes to the
floodplain from this alternative.
Additional catch basins and extending the trunk line from approximately 71st Avenue to Grand Avenue would
likely be needed.

1000.3.2.1

Diverging Diamond Interchange (DDI) Candidate Alternative

Roadway Overview:

A second trunk line from 75th Avenue to 71th Avenue would likely be needed.

Right-of-Way Overview:
Proposed right-of-way needs were estimated for the conceptual alternative. The estimated new right-of-way area
required for the Grand Avenue Concept is 10.03 acres.
Cost Estimate:
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the Grand Avenue Conceptual Interchange Alternative is
$98,400,000.
Engineering judgement was used to estimate the traffic control cost at 4% of the item subtotal. An Engineer’s Estimate
was provided as part of the Conceptual Alternatives submittal.
1000.3 Candidate Alternatives
1000.3.1 No-Build Alternative
The No-build alternative consists of the existing facility, described in Section 400, with undetermined intersection
improvements.
Text evaluating the no-build alternative is located in Appendix SDR-L within the Evaluation of Alternatives Matrices in the
Alternatives Analysis Technical Memorandum and in the Traffic Analysis Technical Memorandum.

The DDI Candidate Alternative utilizes 12-foot thru lanes, an 8-foot sidewalk on the south side, and a 12’ multi-use path
on the north side. The proposed centerline of the DDI follows the Northern Avenue section line. Four lanes enter the DDI
for both eastbound and westbound traffic. In each direction, the outer lane becomes a trap lane for traffic entering Loop
101 while three lanes continue through the DDI. The cross-over locations allow all traffic entering Loop 101 both
northbound and southbound to be a free-flow condition. The fourth lane is added once again from the Loop 101 off ramps
in each direction. The existing entrance and exit ramps for Loop 101 traffic would be realigned, and a new retaining wall
may be required between the southbound on ramp and Loop 101 mainline. The ramp locations accommodate the planned
future mainline widening of Loop 101. Non-vehicular traffic moves from the outside, through the splitter islands, and into
the central island adjacent to the existing Loop 101 bridge pier between the crossover intersections.
This alternative maintains the existing Loop 101 overpass structure. The slope paving would be cut back 24 feet and
replaced with vertical face walls in front of the existing abutments.
The typical section along the corridor west of 93rd Avenue contains two 12-foot lanes and two 11-foot lanes in each
direction separated by a 14-foot raised median. The multi-use path north of the corridor provides 12-feet of width to be
used as a multi-use path for pedestrians and bicyclists, the southern sidewalk is 8 feet with a 6-foot buffer. The buffer is
anticipated to be used for utilities and lighting. Due to the high speed associated with this area of the corridor bike lanes
were removed and the multi-use path was created.
A roll plot of the DDI Candidate Alternative is included in Appendix SDR-L within the Alternatives Analysis Technical
Memorandum.
Traffic Overview:
The Traffic Analysis Technical Memorandum provides details on the traffic operations for the existing (2018) and future
(2040) build conditions.
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Structure Overview:
For the DDI Candidate Alternative, the existing Loop 101 structure over Northern Avenue would be modified to allow for
Northern Avenue lane configuration to pass through the spans. No traffic disruption is anticipated for Loop 101 traffic.
The existing slope paving in front of the abutments would be modified to provide the maximum allowable span openings
for the new Northern Avenue configuration.
The proposed wall types have been successfully constructed throughout the valley.
Utility Overview:
The DDI Candidate Alternative has additional potential impacts to the private shopping center at the northeast corner of
the TI that are less than the other alternatives. These potential impacts include private electrical transformers and related
equipment as well as some manholes and related facilities. Because of the footprint, it is anticipated that the ADOT
drainage channel box culvert will need to be extended.
Environmental Overview:
Differentiating environmental items of note for the DDI Candidate Alternative include:
Water Resources – This alternative will impact the ADOT drainage channel. If it is determined to be a jurisdictional Water
of the US, it is anticipated that the improvements could be constructed under a Nationwide Clean Water Act Permit.
Drainage Overview:
The footprint of this alternative is larger than the existing footprint. The northeast and northwest quadrants are
constrained by existing development and right-of-way.
The existing ADOT channel box culvert will need to be extended upstream and downstream.

A roll plot of the Diamond Interchange Candidate Alternative is included in Appendix SDR-L within the Alternatives Analysis
Technical Memorandum.
Traffic Overview:
The Traffic Analysis Technical Memorandum provides details on the traffic operations for the existing (2018) and future
(2040) build conditions.
Structure Overview:
The existing Loop 101 structure over Northern Avenue would be modified to allow for the Northern Avenue lane
configuration to pass through the existing spans. No traffic disruption in anticipated for Loop 101 traffic. The existing slope
paving in front of the abutments would be modified to provide the maximum allowable span openings for the new
Northern Avenue configuration.
Utility Overview:
The Diamond alternative has similar potential impacts when compared to the DDI alternative, except the manholes and
related facilities do not appear to be impacted. Aside from this, the Diamond and DDI are similar with respect to utilities.
Environmental Overview:
Differentiating environmental items of note for the Diamond Interchange Candidate Alternative include:

Right-of-Way Overview:
Proposed right-of-way needs were estimated for the DDI Candidate Alternative. The estimated new right-of-way area
required for this alternative is 2.84 acres.
Cost Estimate:
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the DDI Candidate Alternative is approximately $23,200,000.
Engineering judgement was used to estimate the traffic control cost at 5% of the item subtotal. Cost estimate for the DDI
Candidate Alternative is included in Appendix SDR-L within the Alternatives Analysis Technical Memorandum.
1000.3.2.2

The typical section along the corridor west of 93rd Avenue contains two 12-foot lanes and two 11-foot lanes in each
direction separated by a 14-foot raised median. The sidewalk north of the corridor provides 12 feet of sidewalk to be used
as a multi-use path for pedestrians and bicyclists, the southern sidewalk is 8 feet with a 6-foot buffer. The buffer is
anticipated to be used for utilities and lighting. Due to the high speed associated with this area of the corridor bike lanes
were removed and the multi-use path was created.

Diamond Interchange Candidate Alternative

Water Resources – This alternative will impact the ADOT drainage channel. If it is determined to be a jurisdictional Water
of the US, it is anticipated that the improvements could be constructed under a Nationwide Clean Water Act Permit.
Drainage Overview:
This alternative will follow the same footprint of the existing TI, with additional widening. The northeast and northwest
quadrants are constrained by existing development and right-of-way.
The existing ADOT channel box culvert will need to be extended upstream and downstream.
Right-of-Way Overview:
Proposed right-of-way needs were estimated for the Diamond Interchange Candidate Alternative. The estimated new
right-of-way area required for this candidate is 2.72 acres.

Roadway Overview:

Cost Estimate:

The Diamond Interchange Candidate Alternative utilizes 12-foot through lanes adjacent to curb and 11-foot through lanes
for the remaining lanes, two left-turn lanes consisting of a 12-foot inside lane and 11-foot outside lane, an 8-foot sidewalk
on the south side, and a 12-foot multi-use path on the north side. The proposed centerline of the diamond follows the
Northern Avenue section line. There are three through lanes for both eastbound and westbound traffic, with two left-turn
lanes in both directions onto Loop 101. The existing entrance ramps would be improved to receive traffic from the two
left-turn lanes on Northern Avenue. The existing exit ramps would be widened to hold two left- and right-turn lanes. The
ramp locations accommodate the planned future mainline widening of Loop 101. Pedestrian access is maintained along
Northern Avenue with pedestrians crossing the ramps through splitter islands.

The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the Diamond Interchange Candidate Alternative is approximately
$21,500,000.

This alternative maintains the existing Loop 101 overpass structure. The slope paving would be cut back 24 feet and
replaced with vertical face walls in front of the existing abutments.

Engineering judgement was used to estimate the traffic control cost at 5% of the item subtotal. Cost estimate for the
Diamond Interchange Candidate Alternative is included in Appendix SDR-L within the Alternatives Analysis Technical
Memorandum.
1000.3.3 Hybrid Corridor Candidate Alternative
The Hybrid Corridor Candidate Alternative was developed as an optimized version of the Corridor Conceptual Alternatives.
The alignment and typical section of the Hybrid Corridor Alternative were refined to avoid impacts to subdivisions and
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reduce total right-of-way impacts. From 81st Avenue to 75th Avenue, three alternatives with varying alignments (north,
south, centered on existing) were selected.

Figure 25 – Corridor Alternative Typical Section Option A

The Corridor from 93rd Avenue to 91st Avenue contains two 12-foot lanes and two 11-foot lanes in each direction
separated by a 14-foot raised median. The sidewalk north of the corridor provides 12 feet of sidewalk to be used as a
multi-use path for pedestrians and bicyclists, the southern sidewalk is 8 feet with a 6-foot buffer. The buffer is anticipated
to be used for utilities and lighting. Due to the high speed associated with this area of the corridor bike lanes were removed
and the multi-use path was created.
The Corridor from 91st Avenue to 81st Avenue contains a 6-Lane typical section with one 12-foot lane, two 11-foot lanes,
and one 6-foot bike lane in each direction separated by a 14-foot raised median. The raised median transforms into a 4foot bull nose median with one 10-foot left turn lane when appropriate. This typical section also consists of one 8-foot
detached sidewalk accompanied with a 6-foot buffer to separate the bike lane and sidewalk. The buffer will also be used
for utilities and lighting. This typical section was used for all East End Alternatives. This typical section can transform into
an 8-lane typical section if future traffic volumes warrant an additional lane in each direction. The typical section consists
of two 12-foot lanes, two 11-foot lanes in each direction separated by a 14-foot raised median, and one 8-foot sidewalk.
To accommodate the extra lane in each direction it is necessary to remove the 6-foot bike lanes and 6-foot buffer. Both
described typical sections are used for the three East End Alternatives. The typical sections are displayed in Figure 25.
The Corridor from 91st Avenue to 75th Avenue does not adhere to Northern Parkway Design Criteria. All Partner Agencies
agreed to narrow inside lanes to the 11 feet described above even though it does not meet the Northern Parkway Design
Criteria and reduce the bike lanes from 8 feet to 6 feet. The provided widths still meet the minimum requirements. The
vertical profile for the corridor was designed to minimize right of way impacts, grade breaks were added to closely match
the existing ground in order to minimize cut/fill slope lengths.

The traffic, structural, utility, environmental and drainage overviews for the three East End Corridor Candidates are
identical.
Roll plots of the Hybrid Corridor Candidate Alternatives, East End 1-3 are included in Appendix SDR-L within the
Alternatives Analysis Technical Memorandum.
Traffic Overview:
The Traffic Analysis Technical Memorandum provides details on the traffic operations for the existing (2018) and future
(2040) build conditions.
Structural Overview:
No new structures were identified during the development of the candidate alternatives.
Utility Overview:
The number of existing utilities along Northern Avenue between Grand Avenue and Loop 101 is extensive. Most of the
utilities are located within or near the existing roadway. As a result, the potential impacts to these utilities is similar
between the various corridor alternatives. Some of the major utility infrastructure that is potentially impacted includes
two well sites. There is a city of Peoria well at the northwest corner of 83rd Avenue and Northern Avenue, an SRP well at
the northwest corner of 91st Avenue and Northern Avenue, and an SRP well north of Northern Avenue along 75th Avenue.
There are 69kV and 12kV overhead power facilities located along both sides of Northern Avenue that would be impacted.
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In addition, there are irrigation facilities, both open channel and underground, located along both sides of Northern
Avenue that will also be impacted.

Right-of-Way Overview:

Environmental Overview:

Proposed right-of-way needs were estimated for the alternative. The estimated new right-of-way area required for this
alternative is 4.42 acres.

Differentiating environmental items of note for the corridor alternatives include:

Cost Estimate:

Cultural – No prehistoric cultural resources were identified within the existing surveys conducted in the current ROW.
There are several structures located north and south of Northern Avenue west of 75th Avenue that would be avoided by
this alternative. These structures do not have a construction year identified in the Maricopa County Assessor’s records
but may be considered of historic age (>50 years) depending on when the program is ultimately programmed.

The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the East End Candidate Alternative 1 is approximately $21,900,000.

Water Resources – The corridor alternatives are not anticipated to affect water resources.
Tohono O’odham – Granting of rights-of-way or easements on tribal lands requires federal action by the BIA. Because the
transfer of rights-of-way or easements is not listed by the BIA as an action that is categorically-excluded under the NEPA,
an Environmental Assessment is required. This required level of effort is consistent across all alternatives regardless of the
varying amount of impact each alternative has on tribal lands.
Drainage Overview:
Drainage items of note for the corridor alternatives include:

Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. Cost estimate for the
Hybrid Corridor – East End Alternative 1 is included in Appendix SDR-L within the Alternatives Analysis Technical
Memorandum.
1000.3.3.2

East End Alternative 2

East End Alternative 2 extends from 83rd Avenue to 75th Avenue. Alternative 2 utilizes the same typical section
described for 91st Avenue to 83rd Avenue and shown in Figure 25. This Alternative’s alignment requires more right-ofway north of Northern Avenue.
Right-of-Way Overview:

▪

The proposed roadway profile matches the existing roadway profile therefore impacts to offsite flows are
minimal.

Proposed right-of-way needs were estimated for the alternative. The estimated new right-of-way area required for this
candidate is 7.27 acres.

▪

Widening of the roadway would require relocation of onsite drainage catch basins. In addition, larger catch
basins and more frequent placement of catch basins would be required to maintain spread criteria. Where
possible, proposed catch basins would tie into the existing connection points.

Cost Estimate:

▪

Additional flows to the existing storm drain system would overtax the system. A parallel storm drain system may
be required.

▪

The regional drainage basin known as the Peoria basin between 86th Avenue to 85th Avenue would be impacted
by the roadway widening and require some regrading and reconstruction of the existing storm drain diversion
structure.

Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. Cost estimate for the
Hybrid Corridor – East End Alternative 2 is included in Appendix SDR-L within the Alternatives Analysis Technical
Memorandum.

The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the East End Candidate Alternative 2 is approximately $24,000,000.

Right-of-Way Overview:
Proposed right-of-way needs were estimated for the alternative. The estimated new right-of-way area required for this
alternative is 4.85 acres.
Cost Estimate:
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for Hybrid Corridor Candidate Alternative from 93rd Avenue to 81st
Avenue is approximately $24,100,000.
Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. Cost estimate for the
Hybrid Corridor from 93rd Avenue to 81st Avenue is included in Appendix SDR-L within the Alternatives Analysis Technical
Memorandum.
1000.3.3.1

East End Alternative 1

East End Alternative 1 extends from 81st Avenue to 75th Avenue. East End Alternative 1 utilizes the same typical section
described for the Hybrid Corridor from 91st Avenue to 81st Avenue as shown in Figure 25. This alternative’s alignment
requires more right-of-way south of Northern Avenue.

1000.3.3.3

East End Alternative 3

East End Alternative 3 extends from 83rd Avenue to 75th Avenue. Alternative 3 utilizes the same typical section described
for 91st Avenue to 83rd Avenue and shown in Figure 25. This Alternative’s alignment requires right-of-way both north and
south of Northern Avenue.
Right-of-Way Overview:
Proposed right-of-way needs were estimated for the alternative. The estimated new right-of-way area required for this
alternative is 7.00 acres.
Cost Estimate:
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for the East End Candidate Alternative 3 is approximately $24,200,000.
Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. Cost estimate for the
Hybrid Corridor – East End Alternative 3 is included in Appendix SDR-L within the Alternatives Analysis Technical
Memorandum.
1000.3.4 Grand Avenue Candidate Alternative
During Progress Meeting 4 which took place on June 19, 2018, the Partner Agencies agreed to advance the proposed
Northern Avenue/Grand Avenue concept from the MAG 2015 Grand Avenue COMPASS project.
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Roadway Overview:

Structure Overview:

The Grand Avenue Conceptual Interchange Alternative is the TI between Northern Avenue and Grand Avenue. It utilizes
12-foot lanes next to curb, 11-foot inside lanes, 6-foot bike lanes, and sidewalk widths varying from 6 feet to 8 feet. This
alternative consists of three different levels of traffic.

During a meeting with the ADOT Bridge Group on September 5, 2018, three options for alternative bridge and material
types were selected for investigation. The three options are:

▪
▪
▪

Option 1 – Place intersection on new fill island
Option 2 – Intersection uses existing 67th Avenue bride with modifications
Option 3 – Intersection uses new Northern Avenue bridge with 67th Avenue tied in

The top level is a direct connection between Northern Avenue and Grand Avenue, allowing eastbound Northern Avenue
traffic a direct connection to eastbound Grand Avenue, as well as allowing westbound Grand Avenue traffic a direct
connection to westbound Northern Avenue. This third level contains one 12-foot lane in each direction. Traffic in
directions not serviced by the third level direct connection will utilize Royal Palm Road as a connection between Northern
Avenue, 67th Avenue, and Grand Avenue. A Florida-T intersection at Grand Avenue and Royal Palm eliminates the need
for Grand Avenue eastbound through traffic to be signalized.

These options are discussed in sections 0, 1000.3.4.2, and 1000.3.4.3, respectively.

The second level is an elevated intersection between Northern Avenue and 67th Avenue. This level contains two 11-foot
through lanes in each direction along 67th Avenue, with single 11-foot left-turn lanes for each leg at the intersection.
Along Northern Avenue there are two 11-foot through lanes in each direction at the point where the third level connector
splits off, with a third 11-foot through lane developing in each direction approximately 500 feet from the 67th Avenue
intersection. At the 67th Avenue intersection, Northern Avenue has 11-foot left- and right-turn lanes in each direction. 6foot bike lanes and 6-foot sidewalks along Northern Avenue are included on this level. The intersection of Northern
Avenue and 67th Avenue is elevated to remove the conflict with the BNSF Railway on the west side of Grand Avenue. It
also eliminates the need for an intersection at Grand Avenue. As Northern Avenue approaches 63rd Avenue, the third
through lane is dropped to tie into the existing 5-lane section.

Environmental Overview:

A second alternative was investigated along 67th Avenue and Grand Avenue in August. 67th Avenue was modified to three
12-foot lanes and Northern Avenue was reduced to two 12-foot lanes. The traffic analysis showed that this configuration
slightly improved the overall Level of Service (LOS) but caused movements to fail that were not failing in the first
alternative. This alternative also required more right-of-way and had greater impacts to the 67th Avenue structure to tie
into the existing roadway. This alternative was not moved forward.

Utility Overview:
There are extensive overhead power facilities at the Northern Avenue and Grand Avenue intersection. Many of these
overhead facilities conflict with the proposed Grand Avenue TI. The BNSF Railway crosses Northern Avenue on the west
side of Grand Avenue. Coordination would be required with BNSF Railway to implement modifications to accommodate
the TI. Potential coordination items include additional planking and revised railroad signals.
Differentiating environmental items of note for the Grand Avenue Candidate Interchange Alternative include:
Cultural – There are two historic cultural sites (US 60 [Grand Avenue] and the SFPP RR) and no known prehistoric sites
within the project limits. As the alignment of US 60 within the project limits is non-contributing to the overall eligibility of
the site, and no work will occur on the historic RR, none of the potential improvements would result in an adverse effect
to cultural sites.
Water Resources – This alternative is not anticipated to affect water resources.
Drainage Overview:

The bottom level is at-grade and provides one-way local access to properties along Northern Avenue between 71st Avenue
and 68th Avenue. This level contains one 12-foot lane and 8-foot sidewalks.
The typical section for the Grand Avenue Alternative is displayed in Figure 26.
Figure 26 – Grand Avenue Candidate Alternative Typical Section

▪

The existing Grand Avenue is in an AO flood zone. It is anticipated that there would be no changes to the
floodplain from this alternative.

▪

Additional catch basins and extending the trunk line from approximately 71st Avenue to Grand Avenue would
likely be needed.

A second trunk line from 75th Avenue to 71th Avenue would likely be needed.
Right-of-Way Overview:
Proposed right-of-way needs were estimated for the candidate alternative. The estimated new right-of-way area required
for this concept is 8.37 acres.
1000.3.4.1

Option 1 – Place Intersection on New Fill Island

Option 1 consists of constructing the traffic interchange between Northern Avenue and 67th Avenue on fill supported by
retaining walls. Option 1 is displayed below in Figure 27.
Bridge 1 on Northern Avenue is located on the west side of 67th Avenue. This bridge has an 87-foot single span with an
overall length of 93 feet. Pier type abutments are located in front of full height retaining walls to allow for the Texas
Turnaround traffic movement.

Traffic Overview:
The Traffic Analysis Technical Memorandum provides details on the traffic operations for the existing (2018) and future
(2040) build conditions.

Bridge 2 on Northern Avenue is located on the east side of 67th Avenue. This bridge consists of three spans of 85.70 feet,
73 feet and 83 feet with an overall length of approximately 250 feet. Along 67th Avenue, the median barrier will be
removed for the entire length.

12/19/2019

Page 71 of 102

MCDOT Project No.: TT0573
TRACS No.: T0145 03D

1000.3.4.2

Figure 27 – Grand Avenue Option 1 Plan view

Option 2 – Intersection Uses Existing 67th Avenue Bridge with Modifications

Option 2 consists of constructing the traffic interchange between Northern Avenue and 67th Avenue with the 67th Avenue
overpass having continuous girders across the interchange. Option 2 is displayed below in Figure 28.
Northern Avenue consists of two bridges. Bridge 1 is a two-span bridge with equal spans of 87 feet with an overall bridge
length of approximately 181 feet located on the west side of 67th Avenue. Bridge 2 is a four-span bridge with spans of
54.42 feet, 85.70 feet, 73.00 feet and 83.00 feet with an overall bridge length of 303.82 feet located on the east side of
67th Avenue.
Bridge 1 allows for the Texas Turnaround under Span 1. Bridge 2 spans both the BNSF Railway tracks and Grand Avenue.
Span 1 is a complex span with non-parallel supports. Along 67th Avenue, the median barrier will be removed for the entire
length.
Figure 28 – Grand Avenue Option 2 Plan view

Cost Estimate:
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for Option 1 is approximately $113,300,000.
Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. Cost estimate for the
Grand Avenue Interchange Candidate Option 1 is included in Appendix SDR-B.

Cost Estimate:
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for Option 2 is approximately $117,300,000.
Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. Cost estimate for the
Grand Avenue Interchange Candidate Option 2 is included in Appendix SDR-B.
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1000.3.4.3

Option 3 – Intersection Uses New Northern Avenue Bridge with 67th Avenue Tied In

1000.4 Evaluation of Alternatives

Option 3 consists of constructing the traffic interchange between Northern Avenue and 67th Avenue with Northern
Avenue having continuous girders across the interchange. Option 3 is displayed below in Figure 29.
Northern Avenue consists of a single six span bridge with spans of 130 feet, 130-feet, 91.64 feet (Varies), 85.70 feet, 73
feet and 83 feet with an overall bridge length of approximately 601 feet with 15-foot approach slabs at each end. Span 4
spans the BNSF Railway track and Spans 5 and 6 span Grand Avenue. The existing median barrier will be removed for the
entire length along 67th Avenue.
Figure 29 – Grand Avenue Option 3 Plan view

1000.4.1 Evaluation Criteria
Evaluation criteria was developed from the MCDOT Project Development Manual template and based on input from the
Partner Agencies during one-on-one meetings. On March 6, 2018, the Partner Agencies were given the opportunity to
vote on the criteria to determine if there was a consensus hierarchy of the evaluation criteria to be used while selecting
the Recommended Alternative. Table 27 lists the criteria that were selected by the Partner Agencies and approved on
August 14, 2018. The list below is exclusive of fundamental criteria, such as design standards, which are included on all
projects.
Table 27 – Evaluation Criteria
EVALUATION CRITERIA
Access Management
Bicycle/Pedestrian Accommodation
Compatibility with Previous
IGAs/Agreements
Constructability
Construction Traffic Control
Drainage
Environmental Impacts

Geometry

Land Use Impacts

Cost Estimate:
The cost estimate is inclusive of final design, utility relocation, and construction, but does not include costs for right-ofway acquisition or relocation. The estimated cost for Option 3 is approximately $118,000,000.
Engineering judgement was used to estimate the traffic control cost at 3% of the item subtotal. Cost estimate for the
Grand Avenue Interchange Candidate Option 3 is included in Appendix SDR-B.

Project Costs

DESCRIPTION
-

modifications to existing access points
ability to accommodate future access points
construction of new facilities
connectivity to existing networks
maintaining/upgrading existing facilities

- compatibility with prior agreements
-

anticipated ease of construction
evaluation of independent utility and phasability
future expansion
anticipated construction LOS
viability of alternative routes/detours
extent of drainage impacts
maintaining/upgrading existing facilities
environmental impacts
level of analysis
location of horizontal alignment
design of vertical alignment
adherence to design criteria
necessity of design exceptions
anticipated changes to existing/future land use
ability to accommodate existing/future land use
Design
Construction
Right-of-Way
Utility
Maintenance

Public Acceptance

- public feedback of proposed improvements

Regional vs. Local Travel

- accommodation of regional transportation needs
- accommodation of local transportation needs

Right-of-Way

- type/quantity of right-of-way impacts

Safety

- crash mitigation

Serves Existing Activity Centers

- accommodates travel to/from activity centers, including alternative modes
of transportation
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EVALUATION CRITERIA
Structure Improvements
Traffic Operations

Predictive analysis for segments in the future build condition was performed by applying crash modification factors (CMFs)
to the future no-build condition. All CMFs used for analysis are available in Appendix SDR-L within the Alternatives Analysis
Technical Memorandum.

DESCRIPTION
-

impacts to existing structures
type/quantity of new structures
LOS in design year
latent capacity in design year

Intersections were individually modeled for the future build scenario using the intersection configuration shown on the
accompanying “Hybrid Corridor” roll plots. Table 29 describes the results of the predictive analysis for intersections.

Transit Accommodation

- ability to accommodate potential transit facilities

Utility Impacts

- type/quantity of utility impacts
- ability to accommodate utility relocations

Table 29 – Predicted Average Crash Frequency (crashes/year): Intersections

Total

Future Traffic
Fatal & Injury

PDO

11.2
12.0
10.3
12.1
8.9
8.1

4.2
5.0
3.9
4.4
3.3
2.9

7.0
7.0
6.4
7.6
5.7
5.2

62.6

23.6

39.0

99th Avenue Intersection

9.0

3.4

5.6

98th Avenue Intersection

12.0

5.0

7.0

93rd Avenue Intersection

9.3

3.5

5.8

8.8

3.3

5.6

Intersection

Candidate alternatives were evaluated using the criteria to select the Recommended Alternative. The Evaluation of
Alternatives Matrices are included in Appendix SDR-L within the Alternatives Analysis Technical Memorandum.
1000.4.2 Predictive Analysis
Safety performance of the Candidate Alternatives was compared using the Part C Predictive Method outlined in the
AASHTO Highway Safety Manual 2010 (HSM) to estimate predicted average crash frequency (crashes/year). Existing/nobuild conditions were modeled for both existing and design year (2040) traffic; Candidate Alternatives were modeled for
design year traffic only. Table 28 describes the results of the predictive analysis for segments.

99th Avenue Intersection
98th Avenue Intersection
93rd Avenue Intersection
91st Avenue Intersection
83rd Avenue Intersection
75th Avenue Intersection
Total

Total
4.7
5.4
4.2
6.3
6.5
5.6
32.5

Table 28 – Predicted Average Crash Frequency (crashes/year): Segments
Segment
99th Avenue to 98th Avenue
500 feet east of Loop 101
interchange to 93rd Avenue
93rd Avenue to 91st Avenue
91st Avenue to 83rd Avenue
83rd Avenue to 75th Avenue
75th Avenue to Grand Avenue
Grand Avenue to 63rd Avenue
Segment Total

Total
1.7

Existing Traffic
Fatal & Injury
PDO
Existing Configuration
0.5
1.2

Total

Future Traffic
Fatal & Injury

PDO

0.9

2.5

91st Avenue Intersection
83rd Avenue Intersection

7.5

2.8

4.7

75th Avenue Intersection

6.8

2.4

4.3

Total

53.3

20.3

33.0

0.6

1.5

4.6

1.3

3.3

2.0
16.8
14.2
12.1
4.9

0.6
4.8
4.0
3.5
1.4

1.4
12.0
10.2
8.7
3.5

3.9
22.3
19.7
19.6
7.5

1.1
6.3
5.5
5.5
2.1

2.8
16.0
14.2
14.1
5.4

15.3
38.5
All Corridor Alternatives

80.9

22.7

58.2

99th Avenue to 98th Avenue
500 feet east of Loop 101
interchange to 93rd Avenue
93rd Avenue to 91st Avenue

0.6

1.5

2.8

0.8

2.1

2.4

0.7

1.7

13.9

3.9

10.0

12.3

3.5

8.8

75th Avenue to Grand Avenue

12.2

3.4

8.8

Grand Avenue to 63rd Avenue

4.7

1.3

3.4

Segment Total

50.4

14.2

36.3

83rd Avenue to 75th Avenue

N/A

N/A

A predictive analysis was performed for the existing Loop 101 interchange and three separate future year configurations:
a future no-build scenario, a reconfigured diamond interchange, and a DDI. The predictive analysis results for the Loop
101 interchange are described in Table 30.
Table 30 – Predicted Average Crash Frequency (crashes/year): Loop 101 Interchange
Configuration

2.1

91st Avenue to 83rd Avenue

12.1
20.5
All Corridor Alternatives

3.4

2.1

53.8

Existing Traffic
Fatal & Injury
PDO
Existing Configuration
1.7
3.0
2.4
3.0
1.5
2.7
2.2
4.0
2.3
4.2
1.9
3.6

Existing configuration
Existing configuration (Future No-Build)
Reconfigured Diamond Interchange
DDI**

Analysis Year*
2017
2040
2040
2040

Total
33.3
62.5
46.5
34.9

Fatal & Injury
15.1
33.9
22.1
15.3

PDO
18.2
28.6
24.4
19.6

*Denotes the year from which traffic volumes were used to analyze the configuration.
**CMF 9105 (CRF = 55%), was used for fatal and injury crashes. CMF 9106 (CRF = 31.4%) was used for PDO crashes. CMF details are available in
Appendix SDR-L within the Alternatives Analysis Technical Memorandum.

Note: Cells with bold/italic text denote that AADT exceeded the maximum allowable AADT for predictive analysis on this facility type. Results
may not be reliable for these cases.
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1000.5 Recommended Alternative

1100 DESIGN FEATURES OF THE RECOMMENDED ALTERNATIVE

The Recommended Alternative was selected based on input from the Project Partners, the evaluation of the alternatives
and feedback from the public during the outreach period.

1100.1 Advantages of the Recommended Alternative

The Recommended Alternative is centered on the existing alignment and begins near 99th Avenue where there are four
travel lanes in each direction, dual left turn lanes at major intersections, single left turn lanes at minor intersections, right
turn lanes where necessary, bicycle lanes and sidewalks. At Loop 101 the Recommended Alternative is a DDI aimed to
increased capacity and improve operations. This configuration continues west until 91st Avenue where it is then reduced
to three travel lanes in each direction, dual left turn lanes at major intersections, single left turn lanes at minor
intersections, pocket right turn lanes where necessary, bicycle lanes and sidewalks. From 81st Avenue to 75th Avenue the
Recommended Alternative alignment shifts slightly south.
Near 73rd Avenue the lanes begin to transition into the proposed raised intersection of Northern Avenue and 67th Avenue
and the Texas Turnaround serving as a frontage road to the adjacent parcels. At Grand Avenue there will no longer be a
signalized intersection. Instead, there will be a three-tiered roadway with the main intersection being Northern Avenue
and 67th Avenue on the second tier. The third tier will be a flyover lane that facilitates access between downtown Glendale
and Northern Avenue west of Grand Avenue. In addition, the intersection of Grand Avenue with Royal Palm Road will be
reconfigured to a Florida-T intersection which will improve traffic flow and safety.
Raised median is proposed within the project area as part of the Recommended Alternative to manage access, improve
operations, and improve safety. Median openings are provided at a minimum of every half-mile. Access for emergency
vehicles will be provided every quarter mile. Per Partner Agency request, additional access points will be evaluated after
scoping is complete. Where access restrictions were made in the Recommended Alternative, additional improvements
parallel to Northern Avenue, such as Hayward Avenue, have been designed.

The Recommended Alternative was selected based on input from the Project Partners, the evaluation of the alternatives
and feedback from the public during the outreach period.
The Recommended Alternative is centered on the existing alignment and begins near 99th Avenue where there are four
travel lanes in each direction, dual left turn lanes at major intersections, single left turn lanes at minor intersections, right
turn lanes where necessary, bicycle lanes and sidewalks. At Loop 101 the Recommended Alternative is a DDI aimed to
increased capacity and improve operations. This configuration continues west until 91st Avenue where it is then reduced
to three travel lanes in each direction, dual left turn lanes at major intersections, single left turn lanes at minor
intersections, pocket right turn lanes where necessary, bicycle lanes and sidewalks. From 81st Avenue to 75th Avenue the
Recommended Alternative alignment shifts slightly south.
Near 73rd Avenue the lanes begin to transition into the proposed raised intersection of Northern Avenue and 67th Avenue
and the Texas Turnaround serving as a frontage road to the adjacent parcels. At Grand Avenue there will no longer be a
signalized intersection. Instead, there will be a three-tiered roadway with the main intersection being Northern Avenue
and 67th Avenue on the second tier. The third tier will be a flyover lane that facilitates access between downtown Glendale
and Northern Avenue west of Grand Avenue. In addition, the intersection of Grand Avenue with Royal Palm Road will be
reconfigured to a Florida-T intersection which will improve traffic flow and safety.
Raised median is proposed within the project area as part of the Recommended Alternative to manage access, improve
operations, and improve safety. Median openings are provided at a minimum of every half-mile. Access for emergency
vehicles will be provided every quarter mile. Per Partner Agency request, additional access points will be evaluated after
scoping is complete. Where access restrictions were made in the Recommended Alternative, additional improvements
parallel to Northern Avenue, such as Hayward Avenue, have been designed.
The advantages of the Recommended Alternative compared to existing conditions are summarized below:
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▪

The horizontal alignment generally follows the existing alignment. Near 75th Avenue and continuing east the
alignment shifts south to minimize impacts to residences, businesses, and large utilities.

▪

The vertical alignment closely matches the existing vertical alignment with the exception of the area near Grand
Avenue. This area was improved to raise Northern Avenue and eliminate the conflict with the existing railroad
and intersection at Grand Avenue. There is also a third level of traffic at this intersection to improve the
connectivity between Northern Avenue and Grand Avenue.

▪

Throughout the corridor of the project, intersection signal timings have been optimized to accommodate the
Recommended Alternative and increased predicted traffic. The DDI will improve the level of service at the Loop
101 intersections by decreasing it from three-phase to two-phase traffic signals.

▪

Safety may be improved on Northern Avenue.
▫ While the additional lane(s) will create potential new conflict points, the additional capacity will mitigate
rear end crashes.
▫ The number of conflict points are reduced at the DDI and the railroad crossing will be grade-separated.
▫ The six-legged intersection of Grand Avenue and Northern Avenue will be replaced by a four-legged
intersection of Northern Avenue and 67th Avenue.
▫ The Grand Avenue intersection with Royal Palm Road will be reconfigured to a Florida-T intersection.
▫ Raised medians will be installed throughout the project area decreasing the amount of head on
collisions.
MCDOT Project No.: TT0573
TRACS No.: T0145 03D

▫ 89th Avenue will be converted to right-in, right-out and pedestrians will be routed to cross at the signal

Table 31 – Earthwork Table

at the intersection of Northern Avenue and 91st Avenue.

▫ Multi-modal facilities will be installed throughout the project area including sidewalk and bicycle lanes.
Marked crosswalks will provide safe crossing locations across and along Northern Avenue.

Type

Intersection/Segment Limits

Borrow (CY)

Waste (CY)

Cost

Segment

99th Avenue to 87th Avenue

-

45,000

$450,000

▪

The horizontal and vertical alignments of the Recommended Alternative generally preserve the characteristics of
the existing roadway including geometry and profile therefore there are no sight distance deficits.

Intersection

83rd Avenue Intersection

-

6,050

$60,500

Intersection

75th Avenue Intersection

-

7,050

$70,500

▪

Intersections are improved with the addition of medians, dual and single left turn lanes, additional through
lanes, pocket right-turn lanes, bicycle lanes and improved pedestrian crossings.

Segment

87th Avenue to 83rd Avenue

-

10,750

$107,500

▪

Existing access points will be modified due to the widening of the roadway, major intersection changes and
medians. In general, all existing access points will remain but may differ in type of access, e.g. full access to rightin right-out.

Segment

83rd Avenue to 75th Avenue

-

26,850

$268,500

Segment

75th Avenue to 63rd Avenue

238,950

44,300

$2,832,500

238,950

140,000

$3,789,050

Total

▪

Right-of-way is reserved for future bus service along Northern Avenue on the far side of each major intersection
including 99th Avenue, 91st Avenue, 83rd Avenue, and 75th Avenue. Right-of-way is not reserved on the
southeast corner of 91st Avenue to avoid impacts to the gas station.

The earthwork is not balanced because the profile of the Recommended Alternative is designed to (1) minimize right-ofway acquisition not optimize earthwork and (2) eliminate the at-grade crossing between Northern Avenue and the BNSF
Railway.

▪

Drainage in the project area is improved with a new storm drain system, onsite retention basin at the southwest
corner of 99th Avenue, and proposed basin located at the northeast corner of 71st Avenue and Northern
Avenue.

1100.3 Traffic Control and Constructability

▪

The Recommended Alternative adds one to two lanes in each direction increasing capacity. These improvements
allow Northern Avenue to operate at the desired LOS D in the design year (2040) for the AM and PM peak hour.

▪

Environmental improvements may include increased noise and air quality due to the reduced traffic congestion.
Connectivity for alternative modes users will be improved with the addition of sidewalks and bicycle lanes.
Overall the public has provided favorable input to the future improvements.

▪

Final Scoping Plans for the Recommended Alternative are included in Appendix SDR-E.
1100.2 Earthwork
The Recommended Alternative will be subdivided into multiple construction contract groups. The construction contract
groups are discussed in Section 1400.
In general, the construction activities to the west of 75th Avenue generate waste and the activities to the east of 75th
Avenue require borrow. Although it is proposed that construction commence at the west end and finish at the east end,
funding is not identified to complete all the construction contract groups and the waste material would likely need to be
stored for more than a decade to be utilized as the embankment on future Northern Parkway Program projects.
Consequently, the earthwork needs were calculated independently for each proposed construction contract group. These
needs are summarized in Table 31.

Traffic along Northern Avenue will be shifted within the proposed right-of-way to construct the widened roadway. A
single-lane closure for the outside lane of Northern Avenue is likely needed to provide a work zone for the contractor to
remove the existing slope paving and construct the retaining wall under the Loop 101. This would allow about 24 feet of
roadway width to maintain traffic while the wall is built. A part-width construction technique will be used for converting
the interchange from a standard diamond to a DDI. A part-width construction technique is utilized by other agencies when
constructing a DDI to channelize the pavement not under construction into a DDI-type configuration. This phasing
technique can improve traffic operations relative to other part-width construction techniques.
Construction of the Northern Avenue and 67th Avenue intersection could take place with phased construction while
maintaining traffic along Northern Avenue or a full closure of Northern Avenue could be implemented. There are pros and
cons to both alternatives. Allowing a full closure will disrupt the public during construction; however, this disruption will
be shortened because construction duration will be reduced if the contractor can build the bridge in one phase. This would
also provide substantial cost savings to the project. If construction is phased, it is likely that traffic along Northern will still
be disrupted when capacity is reduced. Phased construction would last substantially longer because the contractor would
have to build the bridges incrementally. If construction is phased to maintain traffic along Northern Avenue, it is likely that
temporary retaining walls will be needed to construct the large embankment. One potential option is to utilize a MSE style
wall using temporary concrete barrier tied back into the embankment slope.
1100.4 Constructability
Northern Avenue is a busy corridor that is nearing its operational capacity today. During construction, part-width
construction techniques will need to be used and temporary pavement will likely need to be placed to maintain traffic
operations during construction. West of 75th Avenue, the vertical alignments of the proposed improvements closely
match the existing roadway, permitting easier transitions between proposed and existing pavement during construction.
This includes the non-Northern Avenue improvements including the Loop 101 ramps and the other city streets. Part-width
construction techniques will also be used for converting the interchange from a standard diamond to a DDI. A part-width
construction technique utilized by other agencies when constructing a DDI is to channelize the pavement not under
construction into a DDI-type configuration. This phasing technique can improve traffic operations relative to other partwidth construction techniques. Converting the interchange will necessitate at least one weekend closure of Northern
Avenue under Loop 101 immediately prior to opening the final configuration. During this closure, the final striping and
signal adjustments will be made.
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To construct the improvements under the Loop 101 bridge structure, the existing slope paving will be removed, and a
retaining wall built to allow for the widening. This type of wall construction has been performed in numerous locations
throughout the Phoenix Metropolitan area.
Construction of the Recommended Alternative for the Northern Avenue and 67th Avenue intersection will require
construction of large embankment within BNSF Railway right-of-way. Preliminary discussion with BNSF Railway has
indicated that this would be acceptable as long as existing clearances are maintained from the track. The placement of
large embankment within the vicinity of the existing Northern Avenue alignment presents construction phasing
challenges. The bridge construction could be phased to allow for traffic to be maintained along Northern Avenue. In order
to achieve this, it is likely that temporary retaining walls will be needed. As a result, there is potential for traffic to be
reduced to one lane in each direction of travel along Northern Avenue. Phasing construction would require substantially
longer time and costs to construct the interchange. Northern Avenue grade crosses the BNSF Railway immediately to the
east of the proposed intersection. This could also present challenges maintaining traffic with the potential roadway
alignment offsets required to construct the embankment and potentially relocate the electronic warning devices and gate
arms for the railroad crossing. A full closure of Northern Avenue should be considered as a viable option to reduce the
project costs and the amount of time the public is disrupted. Due to the congestion of this area, Accelerated Bridge
Construction (ABC), including use of precast option, should be considered during final design.
1100.4.1 Detours
Detours will be necessary during construction of the Northern Avenue intersection with 67th Avenue on structure. Traffic
that usually travels 67th Avenue will be redirected to 75th Avenue. If Northern Avenue is detoured, the traffic that usually
travels Northern Avenue will be redirected to Olive Avenue and Glendale Avenue. These detours will likely last an entire
construction season.
Long-term detours for the other improvements along Northern Avenue are not anticipated. Short-term detours can utilize
Olive Avenue and Glendale Avenue as necessary.
1100.4.2 Construction Sequencing Plans
The Recommended Alternative will be subdivided into multiple construction contract groups. The Recommended
Alternative proposes solutions which may be new to the contractor at both the Loop 101 TI and at the Grand Avenue TI.
Consequently, it is recommended that construction sequencing plans be detailed to develop and communicate a
construction phasing solution for the construction contract groups that include the two TIs.
The remaining construction contract groups do not have site- or project-specific constraints that will make the
construction sequencing unique or problematic. Construction sequencing plans are not recommended for these
construction contract groups.
1100.5 Access Condition and Traffic Operations
1100.5.1 Intersection Improvements
The Recommended Alternative proposes both minor and major changes at each intersection. Improvements include
medians, bicycle lanes, turn lanes and additional through lanes. Since traffic will be separated by a raised median, left
turns will be added as breaks in the median for driveways and small intersections. At each intersection and driveway, all
turn outs will be re-constructed according to local jurisdiction and/or County Standards. Below is a description of the work
being done at each intersection of the project corridor.
The intersections of 99th Avenue, 98th Avenue and 93rd Avenue will remain signalized intersections. They will consist of
similar lane configuration improvements. Those improvements consist of doubling the number of through lanes from 4 to
8 lanes. In addition, bicycle lanes and sidewalks will be added on both sides of the roadway increasing the opportunity for

multi-modal use. At 99th and 93rd Avenue there will be dual left turns and right turn lanes. At 98th Avenue there will be
a single left turn lane and right turn lane.
The intersections of 91st Avenue, 89th Avenue, 87th Avenue, 83rd Avenue and 75th Avenue will have similar lane
configuration improvements. This section of improvements includes increasing the number of through lanes from 4 to 6
lanes. Bicycle lanes and sidewalks will be added to each side of the roadway as well. 89th and 87th Avenues will remain
stop controlled with the minor roadway traffic stopping and Northern Avenue flowing continuously. To increase the safety
for the high volume of pedestrian traffic, 89th Avenue will be right-in, right-out only access. 87th Avenue will have only
one left turn lane. 91st, 83rd and 75th Avenues will remain signalized intersections. They will all have dual left turn lanes
and right turn lanes.
The intersections of 85th Avenue, 73rd Avenue, 71st Avenue and 70th Avenue will be right-in, right-out access only. These
access points will remain stopped controlled.
Improvements to major signalized intersections recommended from the MAG Northern Parkway ITS Infrastructure Needs
Assessment Study include adaptive signal technology, CCTVs, emergency vehicle preemption devices, ARID, and DSRC for
connected vehicles.
Major improvements will be made at Northern Avenue and Loop 101. This intersection will be improved to a Diverging
Diamond Interchange. Currently the intersection has two, three-phase traffic signals for vehicles entering Northern
Avenue from Loop 101 and traveling east-west on Northern Avenue. Vehicles entering Loop 101 from Northern Avenue
have a continuous right turn. The proposed DDI will contain four lanes entering the interchange for each eastbound and
westbound traffic. One lane becomes a trap lane for traffic exiting to Loop 101 exiting to the left while the other three
lanes exit the DDI as through lanes. The cross-over locations allow all traffic entering Loop 101 both northbound and
southbound to be a free-flow condition. The existing entrance and exit ramps for Loop 101 traffic would be realigned, and
a new retaining wall may be required between the southbound on ramp and Loop 101 mainline. The ramp locations
accommodate the planned future mainline widening of Loop 101. Pedestrian access moves from the outside, through the
splitter islands, and into the central island adjacent to the existing Loop 101 bridge pier between the crossover
intersections. This alternative maintains the existing Loop 101 overpass structure. The slope paving would be cut back 24
feet and replaced with vertical face walls in front of the existing abutments.
The benefits of a DDI are fewer conflict points, conflict points spread out throughout interchange, better sight distance,
traffic calming, shorter pedestrian crossings and less confusion of exit versus entrance ramps. These aspects lead to the
DDI being a safer and more efficient option than the existing signalized intersection.
Between 91st and 89th Avenue south of Northern Avenue, Hayward Avenue will be constructed. Hayward Avenue will
have sidewalks on both sides connecting to a widened 89th Avenue. 89th Avenue will be widened between Northern
Avenue and Hayward Avenue. 89th Avenue access to Northern Avenue will be converted to right-in, right-out. The access
modification will encourage pedestrians, many of which are students from the local high school, to cross Northern Avenue
at the 91st Avenue intersection.
The Final Scoping plans depict a three-leg intersection at 98th Avenue and right-in right-out access at 89th Avenue. These
intersections should be further evaluated during Final Design as noted in the Final Scoping Plans for a south leg and a
signalized, full-access intersection, respectively.
Northern Avenue and Grand Avenue will no longer be intersecting. Northern Avenue will be raised to meet 67th Avenue
at a signalized intersection and include a Texas Turnaround. The reconfiguration will eliminate the at grade crossing of
Northern Avenue with the BNSF Railway track which parallels Grand Avenue to the west.
Access to parcels along Northern Avenue between Grand Avenue and 65th Avenue is not depicted within the scoping
plans. Appendix SDR-N depicts potential access options for these parcels.
Grand Avenue will be improved approximately 2,100 feet northwest and 3,300 feet southeast. The improvements include
the addition of a third level flyover lane allowing eastbound Northern Avenue traffic a direct connection to eastbound
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Grand Avenue and westbound Grand Avenue traffic a direct connection to westbound Northern Avenue. This occurs
approximately 500 feet from the existing intersection. Traffic in directions not serviced by the third level direct connection
will utilize Royal Palm Road as a connection between Northern Avenue, 67th Avenue, and Grand Avenue. There will be a
Florida-T intersection at Grand Avenue and Royal Palm eliminating the need for Grand Avenue eastbound through traffic
to be signalized, creating less conflict points. The three-level interchange will overall be safer and more efficient than the
existing configuration. See Section 1100.7 for further alignment information on each intersection.

The city of Peoria managed CCTV systems will be reestablished at the signalized intersections of 99th Avenue, 93rd
Avenue, 91st Avenue, 83rd Avenue and 75th Avenue and linked to the TMC via the new fiber network. CCTV associated
with the ADOT FMS exists at the Loop 101 interchange in the southwest quadrant will be unaffected. Addition of CCTV at
Grand Avenue is proposed and would be part of the signal design.

1100.5.2 Impacts

There are no proposed dynamic message signs (DMS) in the subject corridor.

Anytime an existing roadway is widened, it is expected that there will be impacts to the surrounding corridor. Given the
existing right-of-way and the proposed improvement typical section, impacts to the adjacent land were unavoidable.
Impacts have been decreased compared to those identified in the 2010 DCR.

ARID will be provided at each signalized intersection in the subject corridor, as part of the traffic signal design.

Impacts to neighboring properties include removal of private improvements within public right-of-way, relocation of
mailboxes and fire hydrants, removal of privately-owned privacy walls, shortening and re-paving of private drives within
the right-of-way, and acquisition of fee right-of-way and TCEs from parcel owners including several total takes and
relocations. Private improvements which will be removed include fences, gates, privacy walls, and business signs. An
extensive right of way study has been performed to create the most accommodating roadway possible. Please see the
Right-of-Way Report Technical Memorandum in Appendix SDR-L for further details. Drainage and utility impacts are
identified and discussed in their respective Technical Memoranda in Appendix SDR-L. Environmental impacts are
identified and discussed in the Environmental Impact Memorandum in Appendix SDR-H as well.

1100.6 Typical Section

The existing wrong way driving detection cameras at the Loop 101 interchange will be reestablished as necessary as part
of the traffic signal design.

DSRC devices will be provided at each signalized intersection in the subject corridor, as part of the traffic signal design.

Per MCDOT MSRP, Northern Parkway is functionally classified as an urban, principal arterial. There are three
recommended typical sections for Northern Avenue due to capacity differences and individual needs. One section includes
4 travel lanes in each direction while the second includes 3 travel lanes in each direction. Both typical sections consist of
sidewalks, bicycle lanes, varying median/turn lanes and various pocket right turn lanes. See Table 32 below for a
description of the first two typical section along Northern Avenue and Figure 30 and Figure 31 for visuals of each
recommended typical section.
Table 32 – Recommended Typical Sections

1100.5.3 Intelligent Transportation System
The proposed ITS communications infrastructure parallel to the new Northern Parkway was developed in consultation
with ADOT and the cities of Peoria and Glendale. The proposed improvements also considered the MAG Northern Parkway
ITS Infrastructure Needs Assessment Study from December 2018.

Typical
Section

Lane Width

1

Inside: 12’
Outside: 11’

2

Inside: 12’
Outside: 11’

The proposed infrastructure will provide three 3-inch conduits with 144 Single Mode Fiber Optics (SMFO) along both the
north and south sides of Northern Avenue from 99th Avenue to the east limit of the Loop 101 interchange, carrying the
FMS concept established by the MAG Northern Parkway ITS Infrastructure Needs Assessment Study.
The City of Peoria will be provided with a quad duct of four 1 ¼-inch conduits from just east of the Loop 101 interchange
Grand Avenue along the north side with 96 SMFO fiber. This trunk line will connect to each Peoria traffic signal along the
route using a 12 SMFO branch and will be located along the north side. The quad ducts will allow additional users, such as
the city of Glendale or ADOT, through allocation of the remaining unused ducts. This north side system will also connect
to the existing city of Peoria fiber co-residing with the ADOT FMS network along the west side of the southbound off-ramp
to reestablish the redundant network that presently exists.

Median
Varies: Max 28’
Landscaped
Median/Left
Turn Lanes
Varies: Max 28’
Landscaped
Median/Left
Turn Lanes

Bicycle
Lane

Buffer

Walk

Total
Width
(max)

Location

6’

Westbound:
4’
Eastbound:
6'

8’

157’

99th Ave to 91st Ave

6’

6’

8’

137’

91st Ave to 75th Ave

Figure 30 – Recommended Typical Section 1 (99th Avenue to 91st Avenue)

At Loop 101, the current concept avoids impact to the ADOT No. 9 pull box on the northwest corner, but if during final
design it is found to be impacted, the designer will need to formulate a strategy to accommodate relocation and
reconnections while maintaining the FMS system and associated communications networks in operation. The existing
branches serving the cities of Peoria and Glendale extensions will be reestablished with new No. 9 boxes outside the
widened area of Northern Avenue.
The Peoria Unified School District (PUSD) 128 SMFO fiber will be reestablished with a new separate quad duct system with
separate boxes. The system will be constructed on the east side of 89th Avenue south of Northern Avenue. It will continue
that alignment as it crosses Northern Avenue. The system will then parallel Northern Avenue to the north between 89th
Avenue and 87th Avenue. The system will then be constructed on the west side of 87th Avenue north of Northern Avenue.
The designer will need to develop a strategy with PUSD to determine how to maintain service during construction.
At Grand Avenue, the quad duct will be extended across Grand Avenue to the controller in the northeast quadrant for
future use.
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Figure 31 – Recommended Typical Section 2 (91st Avenue to 73rd Avenue)

Figure 33 – City of Glendale Collector Section C-3 Standard Drawing

East of 73rd Avenue the lane configuration begins to transition into the Grand Avenue Recommended typical section
shown in Figure 32.
1100.7 Horizontal and Vertical Alignments

Figure 32 – Recommended Typical Section 3 (Grand Avenue)

Generally, the horizontal alignment of the Recommended Alternative follows the existing alignment of Northern Avenue.
Segment 1 of the Northern Avenue horizontal alignment starts approximately 300 feet west of the intersection with 99th
Avenue at station 100+00 to the west limits of the DDI at station 113+00. Segment 2 of Northern Avenue horizontal
alignment begins at station 131+00 and ends at station 339+20.85. Table 33 below provides a summary of the horizontal
alignments including tangent and curve lengths and curve radii for Northern Avenue.
Table 33 – Northern Avenue Horizontal Alignments
Length (ft)

Radius (ft)

Bearings

Segment 1 –99th Avenue to West Limits of DDI
The above typical sections do not apply to the intersection of Northern Avenue with Loop 101. At Loop 101 the
recommended intersection is a DDI. This concept utilizes 12-foot lanes, 8-foot bike lanes, and 8-foot sidewalks. The
proposed centerline of the DDI follows the existing Northern Avenue alignment. Four lanes enter the DDI for both
eastbound and westbound traffic. One lane becomes a trap lane for traffic exiting to Loop 101 exiting to the left while the
other three lanes exit the DDI as through lanes.
The at-grade intersection with Grand Avenue is eliminated with the Recommended Alternative. The lane configuration for
Grand Avenue will consist of one 14-foot lane and 8-foot sidewalks. Northern Avenue will be raised to intersect with 67th
Avenue with the lane configuration as shown in Figure 32. There will also be single 12-foot left-turn lanes for each leg at
the intersection. Along Northern Avenue there are two 12-foot through lanes in each direction at the point where the
third level connector splits off, with a third 12-foot through lane developing in each direction approximately 500 feet from
the 67th Avenue intersection. See Section 1100.7 for a description of the vertical alignment of this intersection.
Hayward Avenue, between 91st and 89th Avenue, is a new road that will be constructed using a modified version of the
city of Glendale standards for a Collector Section C-3 type roadway. The right of way required for this road is 70 feet.
89th Avenue, south of the intersection with Northern Avenue, will also be widened to match a modified version of the
city of Glendale standards for a Collector Section C-3 type roadway with 70 feet of right of way. See Figure 33 for the
Glendale City Standard Drawing.
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Tangent 1

298.93

N88°54’48”E

Tangent 2

1001.07

N88°40’34”E

Segment 2 – East Limits of DDI to 63rd Avenue
Tangent 1

1143.06

N88°51’16”E

Tangent 2

1367.73

N88°47’48”W

Tangent 3

2636.07

N88°47’48”E

Tangent 4

2063.72

N88°57’29”E

Tangent 5

2946.55

N88°38’59”E

Curve 1

493.21

Tangent 6

216.06

Curve 2

541.06

Tangent 7

1659.43

N88°23’00”E

Tangent 8

942.43

N88°52’35”E

Curve 3

203.83

Tangent 9

336.54

Curve 4

203.83

Tangent 10

973.15

10300.00

S89°58’43”E
S88°36’25”E

10300.00

7220.00

N89°53’18”E

N88°04’03”E
N87°15’32”E

7220.00

N88°04’03”E
N88°52’35”E
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Length (ft)
Tangent 11

1727.26

Curve 5

406.99

Curve 6

406.99

Tangent 12

Radius (ft)

Bearings

Length (ft)

Radius (ft)

Bearings

500.00

S88°57’50”E

N88°39’01”E

Curve 2

291.68

7200.00

S89°43’50”E

Tangent 2

153.07

7200.00

S89°43’50”E

Curve 3

151.91

109.88

N88°39’01”E

Tangent 3

219.69

Tangent 13

1071.41

N88°50’51”E

Curve 4

178.72

Curve 7

306.85

N86°37’48”E

Tangent 4

105.68

Tangent 14

511.26

N86°24’45”E

Curve 5

305.97

512.00

N85°47’45”E

Curve 8

265.85

N87°28’03”E

Curve 6

187.00

762.00

S84°06’54”E

Tangent 15

287.67

N88°31’20”E

Tangent 5

122.12

7220.00
7220.00

Table 34 shows the tangent horizontal alignment of 99th Avenue starting at Station 10+00 and ending at Station 28+33.
Table 34 – 99th Avenue Horizontal Alignment
Length (ft)
Tangent 1

Radius (ft)

1833.00

1014.00

N37°45’23”E

188.37

Tangent 2

14.20

Curve 3

308.85

Bearings

Tangent 1

270.54

Curve 1

229.66

Tangent 2

202.93

Curve 2

151.92

Tangent 3

232.87

Curve 3

134.04

Tangent 4

222.01

Curve 4

180.31

500.00

S86°39’18”E

Curve 5

77.67

762.00

N85°56’03”E

N88°40’35”E
N80°10’34”E
N71°40’33”E
N80°10’33”E
N88°40’34”E
S83°49’26”E
S76°19’26”E

Tangent 5
266.23
N88°51’16”E
Table 36 provide information on Northern Avenue through the DDI traveling westbound. This section extends from
Station 200+00 through Station 219+71.31 and includes six curves through the interchange.

37.05

Curve 1

218.43

Length (ft)

814.00

N36°14’59”E
N29°37’13”E

262.00

Radius (ft)

Curve 1
132.09
64.00
Table 39 describes the ramp from Loop 101 Southbound entering Northern Avenue.

N63°23’27”E

Bearings
N29°30’27”W

Table 40 refers to the curve at the entrance of the ramp. Ramp C begins and ends at Stations 30+00 and 40+41.38. Ramp
C1 begins at Station 37+63.44 and ends at Station 39+33.52.
Table 39 – Northern Avenue Access from Loop 101 Southbound (Ramp C) Horizontal Alignment
Length (ft)

Bearings
N88°40’34”E

762.00

N42°52’46”E

Table 38 – Loop 101 Southbound access from Northern Avenue (Ramp A1) Horizontal Alignment

Table 36 – DDI Westbound Horizontal Alignment

Tangent 1

N88°51’16”E

Bearings

Curve 2

Radius (ft)

N68°40’34”E

Radius (ft)

432.27

Length (ft)

N78°40’34”E

Length (ft)
Tangent 1

512.00

512.00

S0°03’16”W

Table 35 – DDI Eastbound Horizontal Alignment

512.00

N88°40’34”E

Table 37 – Loop 101 Southbound access from Northern Avenue (Ramp A) Horizontal Alignment

181.33

774.00

S82°49’26”E

Bearings

Curve 1

Radius (ft)

512.00

Table 37 and Table 38 both provide horizontal alignment information for on ramps to southbound Loop 101. Table 38
refers to the curve at the entrance of the ramp while Table 37 describes the remaining ramp details. Ramp A begins and
ends at Stations 10+00 and 21+25.02 and Ramp A1 begins and ends at Stations 18+15.59 and 19+47.68.

Table 35 provides information on Northern Avenue through the DDI traveling eastbound. This section extends from
Station 300+00 through Station 319+68.19 and includes six curves to complete the interchange.

Length (ft)

S74°19’26”E

Tangent 1

84.97

Curve 1

483.64

Tangent 2

262.87

Curve 2

209.90

Radius (ft)

Bearings
S56°22’10”W

1000.00

S42°30’51”W
S28°39’32”W

224.00

S55°30’14”W

N80°27’50”E
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Table 45 describes the generally straight horizontal alignment of 91st Avenue beginning at Station 5+91.79 and ending at
Station 20+79.08.
Table 45 – 91st Avenue Horizontal Alignment

Table 40 – Northern Avenue Access from Loop 101 Southbound (Ramp C1) Horizontal Alignment

Curve 1

Length (ft)

Radius (ft)

Bearings

170.08

124.00

S10°38’03”E

Length (ft)

Radius (ft)

Bearings

Tangent 1

401.21

S0°01’37”E

Tangent 2

1086.08

S0°29’51”W

Table 41 below provides curve and tangent data for the ramp from Loop 101 Northbound entering Northern Avenue.
Table 42 refers to the curve at the entrance of the ramp. Ramp B begins and ends at Stations 20+00 and 31+99.15. Ramp
B1 begins at Station 28+92.56 and ends at Station 30+77.49.

Table 46 Below provides the tangent length and bearing of the straight horizontal alignment of Hayward Avenue. Hayward
Avenue is located south of Northern Avenue between 91st and 89th Avenue. It stretches from Station 10+00 to 23+22.24.

Table 41 – Northern Avenue Access from Loop 101 Northbound (Ramp B) Horizontal Alignment

Table 46 – Hayward Avenue Horizontal Alignment

Length (ft)
Tangent 1

215.80

Curve 1

706.80

Tangent 2
Curve 2

Radius (ft)

Tangent 1

N61°59’42”E
1200.00

7.81
268.74

Length (ft)

Bearings

274.00

N45°07’17”E

1322.24

Bearings
N88°34’03”E

N28°14’51”E

Table 47 provides the tangent length and bearing of the straight horizontal alignment of 89th Avenue. It begins at Station
10+00 and ends at Station 21+21.72.

N56°20’44”E

Table 47 – 89th Avenue Horizontal Alignment
Length (ft)

Table 42 – Northern Avenue Access from Loop 101 Northbound (Ramp B1) Horizontal Alignment

Curve 1

Radius (ft)

Length (ft)

Radius (ft)

Bearings

184.93

124.00

N15°03’24”W

Radius (ft)

Bearings

Tangent 1
1121.72
S0°20’14”W
Table 48 shows the data for the straight horizontal alignment of 83rd Avenue. It begins at Station 5+50 and ends at Station
26+90.98.
Table 48 – 83rd Avenue Horizontal Alignment

Table 43 provides curve and tangent data for the ramp from Northern Avenue merging onto Loop 101 Northbound. Table
44 refers to the curve at the entrance of the ramp. Ramp D begins and ends at Stations 40+00 and 50+95.02. Ramp D1
begins at Station 47+91.27 and ends at Station 49+31.71.
Table 43 – Loop 101 Northbound access from Northern Avenue (Ramp D) Horizontal Alignment
Length (ft)

Radius (ft)

Bearings

Curve 1

373.97

2000.00

S32°20’29”W

Tangent 1

87.97

Curve 2

320.78

Tangent 2

49.04

Curve 3

170.12

Tangent 3

93.15

Length (ft)
Tangent 1

Length (ft)

S33°06’12”W
S58°35’32”W
S88°40’34”W

Table 44 – Loop 101 Northbound access from Northern Avenue (Ramp D1) Horizontal Alignment

Curve 1

Length (ft)

Radius (ft)

Bearings

140.44

64.00

S34°21’24”E

S0°32’59”W

Table 49 – Northern Avenue Texas Turnaround Horizontal Alignment

S28°30’30”W
162.00

2140.98

Bearings

Table 49 provides a summary of the horizontal alignment including tangent and curve lengths and curve radii for Northern
Avenue through the Texas Turnaround section approaching Grand Avenue. The section begins at Station 10+00 and ends
at Station 52+50.43.

S37°41’53”W
2000.00

Radius (ft)
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Radius (ft)

Bearings

Tangent 1

97.78

S87°32’09”E

Tangent 2

1078.86

N88°39’01”E

Tangent 3

345.77

S86°33’57”E

Tangent 4

151.67

N88°39’01”E

Curve 1

76.87

Tangent 5

46.12

Curve 2

83.18

53.00

N44°23’58”W

Curve 3

242.41

7170.50

N88°23’27”W

50.00

N44°36’19”E
N0°33’37”E
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Table 53 – Royal Palm Road Horizontal Alignment

Length (ft)

Radius (ft)

Bearings

Curve 4

619.44

7269.50

N89°51’49”W

Tangent 6

714.22

S87°41’43”W

Tangent 1

130.77

Tangent 7

218.48

S88°39’01”W

Curve 1

362.16

Tangent 8

575.63

S87°17’58”W

Tangent 2

371.51

Length (ft)

Table 50 provides a summary of the horizontal alignment including tangent and curve lengths and curve radii for 67th
Avenue. The section begins at Station -0+02.78 and ends at Station 52+75.18.
Table 50 – 67th Avenue Horizontal Alignment
Length (ft)
Tangent 1

1175.04

Curve 1

639.53

Tangent 2

250.06

Curve 2

847.33

Tangent 3

421.39

Curve 3

768.53

Tangent 4

206.49

Curve 4

150.00

Tangent 5

819.60

Radius (ft)

Bearings
N0°35’17”E

2864.79

2864.79

Length (ft)

N03°13’01”E

Tangent 1

100.00

N01°43’01”E

Curve 1

200.00

N0°13’01”E

Tangent 2

240.00

Curve 2

N88°24’05”E

Tangent 2

1626.62

N88°39’01”E

Curve 1

1792.47

Tangent 3

530.39

S68°00’31”E
S44°40’03”E

Table 52 provides the existing as-built horizontal alignment information on the Grand Avenue. The proposed work does
not alter the existing alignment. It begins at Station 400+00 and ends at Station 452+25.03.
Table 52 – Grand Avenue Horizontal Alignment
Length (ft)

Radius (ft)

Bearings

Tangent 1

1836.24

S44°28’17”E

Tangent 2

3388.79

S44°40’03”W

Exit Grade

-0.69%

0.32%

150.00

0.32%

0.97%

Curve 3

150.00

0.97%

0.30%

Tangent 3

460.00

-0.40%

0.42%

0.34%

0.81%

0.81%

0.31%

0.41%

-0.16%

Segment 2 – East Limits of DDI to 63rd Avenue

Bearings

0.47
2200.00

Entrance Grade

Segment 1 – 99th Avenue to West Limits of DDI

Tangent 1

N70°52’46”E
S83°46’12”E

N06°05’56”E

Table 51 – Grand Avenue Flyover Horizontal Alignment
Radius (ft)

409.26

Table 54 – Northern Avenue Vertical Alignment

N01°36’39”W

Table 51 provides horizontal alignment information on the Grand Avenue Flyover lane that provides access between
Northern Avenue and Grand Avenue. It begins at Station 89+67.64 and ends at Station 129+17.58.

Length (ft)

N45°31’43”E

The vertical alignment of the Recommended Alternative generally follows the existing profile with the exception of the
area near Grand Avenue. At Grand Avenue there will be three levels of traffic. At ground level Grand Avenue will flow
continuously with no intersection at Northern Avenue. The second level will consist of Northern Avenue being raised to
intersect with 67th Avenue. The third level of traffic will be a flyover lane allowing eastbound Northern Avenue traffic a
direct connection to eastbound Grand Avenue and westbound Grand Avenue traffic a direct connection to westbound
Northern Avenue.

N08°58’51”E
7639.44

Bearings

Table 54 through Table 69 provide a summary of vertical alignments for Northern Avenue and applicable intersecting
roads including tangent and curve lengths. See above for Station call outs of each alignment.

N5°48’26”W
N12°12’09”W

2291.83

Radius (ft)

Table 53 provides horizontal alignment information on Royal Palm Road approaching the intersection of Grand Avenue.
It begins at Station 10+00 and ends at Station 18+64.44.
12/19/2019

Page 82 of 102

Tangent 1

38.06

Curve 1

200.00

Tangent 2

300.00

Tangent 3

500.00

Curve 2

150.00

Tangent 4

375.00

Curve 3

150.00

Tangent 5

2875.00

Tangent 6

1800.00

Tangent 7

625.00

Curve 4

200.00

Tangent 8

1700.00

MCDOT Project No.: TT0573
TRACS No.: T0145 03D

Length (ft)

Entrance Grade

Exit Grade

Curve 5

200.00

-0.16%

0.19%

Tangent 9

1200.00

Curve 6

200.00

Tangent 10

275.00

Curve 7

200.00

Tangent 11

575.00

Curve 8

200.00

Tangent 12

3600.00

Curve 9

200.00

Tangent 13

550.00

Tangent 14

300.00

Curve 10

200.00

Tangent 15

1250.00

Tangent 16

1825.00

Curve 11

600.00

Tangent 17

175.00

Curve 12

1200.00

Tangent 18

300.00

Curve 13

500.00

Tangent 19

1394.77

0.19%
0.89%
0.19%
0.44%

Length (ft)

0.89%
0.19%
0.44%
0.80%

Tangent 1

50.00

Curve 1

100.00

Tangent 2

125.00

Curve 2

100.00

Tangent 3

1308.03

Tangent 1

384.17

Tangent 2

99.35

Tangent 3

65.74

Tangent 5

128.57

Tangent 6

99.55

Tangent 7

237.76

Tangent 8

84.08

Tangent 9

138.77

Tangent 10

232.09

Tangent 11

424.86

Length (ft)

0.65%

0.27%

0.16%

5%

5.00%

-3.95%

-3.95%

0.28%

Entrance Grade

-2.00%

Exit Grade

0.56%

Tangent 1

401.81

Tangent 2

96.04

Tangent 3

24.66

Tangent 4

102.25

Tangent 5

105.56

Tangent 6

22.18

Tangent 7

83.13

Tangent 8

241.54

Tangent 9

170.84

Tangent 10

68.17

Tangent 11

73.09

Tangent 12

150.41

Tangent 13

436.98

Length (ft)

0.56%

Entrance Grade

Entrance Grade

Exit Grade

Entrance Grade

Exit Grade

-0.24%

0.29%

Table 58 – Ramp A Vertical Alignment

-0.15%

Table 56 – DDI Eastbound Vertical Alignment
Length (ft)

78.32

Exit Grade

Table 57 – DDI Westbound Vertical Alignment

Table 55 – 99th Avenue Vertical Alignment
Length (ft)

Tangent 4

Entrance Grade

Exit Grade
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Tangent 1

720.00

Curve 1

100.00

Tangent 2

305.02
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Table 59 – Ramp A1 Vertical Alignment

Length (ft)
Length (ft)

Tangent 1

9.41

Curve 1

60.00

Tangent 2

62.68

Entrance Grade

Tangent 1

580.00

Curve 1

100.00

Tangent 2

361.38

Tangent 1

99.06

Curve 1

65.00

Tangent 2

4.90

0.13%

Tangent 1

350.00

Curve 1

100.00

Tangent 2

200.00

Curve 2

100.00

Tangent 3

449.15

Tangent 1

80.44

Curve 1

100.00

Tangent 2

Entrance Grade

Exit Grade

-0.93%

-0.46%

549.70

Curve 1

100.00

Entrance Grade

Exit Grade

0.16%

0.39%

0.39%

-0.38%

-0.38%

-0.16%

Length (ft)

Entrance Grade

Exit Grade

Curve 1

650.00

0.37%

5.00%

Tangent 1

644.59

Curve 2

1500.00

5.00%

-5.00%

Tangent 2

508.17

Curve 3

640.00

-5.00%

-0.33%

Entrance Grade

Exit Grade

4.40%

-4.23%

63.68

Curve 1

70.00

Tangent 2

6.71

Length (ft)

Entrance Grade

-0.55%

Exit Grade

0.62%

Entrance Grade

0.47%
-0.47%

Exit Grade

Entrance Grade

Tangent 1

100.00

Curve 1

100.00

Tangent 2

1360.00

Curve 2

800.00

Tangent 3

1690.00

Curve 3

100.00

Tangent 4

100.43

Table 67 – Grand Avenue Flyover Vertical Alignment

-0.47%
0.29%

Tangent 3

Exit Grade

7.18

Table 68 – 67th Avenue Vertical Alignment (As-Built)
0.29%

Length (ft)

-0.29%

Table 64 – Ramp D Vertical Alignment

Tangent 1

0.19%

Tangent 1

Table 66 – Northern Avenue Texas Turnaround Vertical Alignment

4.49

Length (ft)

-0.36%

Length (ft)

Table 63 – Ramp B1 Vertical Alignment
Length (ft)

Exit Grade

-0.85%

Table 62 – Ramp B Vertical Alignment
Length (ft)

Entrance Grade

445.02

Table 65 – Ramp D1 Vertical Alignment

Table 61 – Ramp C1 Vertical Alignment
Length (ft)

Exit Grade

Tangent 2

Exit Grade

Table 60 – Ramp C Vertical Alignment
Length (ft)

Entrance Grade

Entrance Grade

Exit Grade

-0.97%

-0.29%
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Tangent 1

465.00

Curve 1

1510.00

Tangent 2

410.00
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Figure 35 – Loop 101 Diverging Diamond Interchange Recommended Alternative

Table 69 – Grand Avenue Vertical Alignment
Length (ft)

Tangent 1

265.00

Curve 1

600.00

Tangent 2

255.00

Curve 2

200.00

Tangent 3

260.00

Curve 3

400.00

Tangent 4

545.00

Curve 4

600.00

Tangent 5

1944.56

Entrance Grade

Exit Grade

-0.40%

0.16%

0.16%

0.52%

0.52%

-0.29%

-0.29%

0.14%

Figure 34 through Figure 38 depict the Recommended Alternative from 99th Avenue to 73rd Avenue including the DDI
layout and intersection layouts at 83rd Avenue and 75th Avenue. Figure 39 depicts the Recommended Alternative at
Grand Avenue.
Figure 34 – 99th Avenue to 91st Avenue Recommended Alternative

Figure 36 – 91st Avenue to 73rd Avenue Recommended Alternative
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Figure 37 – 83rd Avenue Intersection Improvements

Figure 39 – Grand Avenue Recommended Alternative

Figure 38 – 75th Avenue Intersection Improvements
1100.8 Signing and Pavement Markings
The Scoping Plans do not include separate ITS or signing sheets. ITS infrastructure and overhead signs are depicted on the
roadway plan sheets. Overhead signs are depicted for the approaches to the DDI at Loop 101 and at Grand Avenue along
both Northern Avenue and Grand Avenue. ITS infrastructure is also depicted on the roadway plan sheets.
Pavement marking plans are included in the Scoping Plans and conform to the 2019 City of Peoria Engineering Standards
for the majority of the project. Per City of Peoria standards, green paint is included in bike lane conflict areas and at the
beginning of a right turn lane as a 20-foot green box with a bike symbol and thru arrow. Pavement markings for the Loop
101 ramps and Grand Avenue conform to ADOT Signing and Marking Standards. Pavement markings within the DDI
conform to best practices in the nation.
In areas outside of the city of Peoria jurisdiction such as the concrete paved areas of the Loop 101 TI and Grand Avenue
flyover ramp, an IGA will need to determine materials, standards, and operation and maintenance responsibilities.
The estimate for the Recommended Alternative includes cost for pavement markings and overhead signs. The estimate
assume water borne paint per direction from the city of Peoria.
1100.9 Right-of-Way
The proposed right-of-way for Northern Avenue from 99th Avenue to Grand Avenue will exceed the current right-of-way
boundaries for Northern Avenue. The Final Scoping plans were optimized to minimize the amount of new right-of-way
needed for the corridor. From 91st Avenue to 87th Avenue the alignment of Northern Avenue was skewed relative to the
section line to minimize impacts to the subdivisions located to the north and south of Northern Avenue. The attached

12/19/2019

Page 86 of 102

MCDOT Project No.: TT0573
TRACS No.: T0145 03D

sidewalk design proposed for the conceptual and candidate corridor alternatives also reduced the need for additional
right-of-way. The proposed right-of-way is shown on the Final Scoping Plans.
It is anticipated that new right-of-way will be required for the Recommended Alternative in the form of full takes, fee
right-of-way, drainage easements, utility easements, and temporary construction easements (TCEs) affecting 150 parcels.
Approximately 27 parcels will be full takes. Fee right-of-way is anticipated along the majority of the corridor. A total of
132 parcels will have fee acquisition. 101 parcels will have utility easements. Five parcels will have drainage easements.
25 parcels will be impacted by TCEs, in conjunction with fee, utility, and/or drainage easements. Driveway TCEs are
approximately 5 feet wide and vary in length. The parcels affected by changes to right-of-way include residential,
commercial, industrial, agricultural, municipal, and state lands. An estimated 44 acres of land will be impacted.
Right-of-entry needs will be required for survey purposes, noise analysis, and utility potholing during the design phase.
Right-of-way has been reserved for the inclusion of bus bays for both directions of travel at 99th Avenue, 83rd Avenue,
and 75th Avenue. At 91st Avenue, right-of-way has been reserved for a bus bay for westbound traffic only. Due to the
presence of property driveways near 75th Avenue, an engineering modification may be necessary for the bus bays.
Land along the corridor that is necessary for grading during construction has been identified as TCE in the plans and as
“Potential TCE/Fee” in the tables in the Right-of-Way Report. During final design and right-of-way acquisition negotiations,
the potential TCE/Fee right-of-way will be reassessed to determine the appropriate amounts necessary.
It is likely that additional right-of-way will be required that exceeds what is required for road improvements to relocate
SRP power and irrigation facilities. Because the roadway improvement footprint is significantly larger than the existing
roadway, utility facility relocation is required.
SRP does have prior rights for a large portion of their facilities. These facilities are in place via easement, prescriptive
easement, fee and license agreements. Due to this, right-of-way acquisition to relocate facilities will need to adhere to
SRP’s process. Throughout the scoping process, the team met with SRP and discussed land rights to relocate SRP facilities.
During the coordination process, the team realized it may not be possible to provide BOR land rights outside of the
proposed roadway right-of-way to relocate the existing 36-inch concrete pipe irrigation between 99th and 87th Avenues.
To relocate this facility, a like for like land right has to be acquired by the requestor and vested in the BOR. The land to the
southeast of the Loop 101 and Northern Avenue intersection is owned by the Tohono O’Odham Nation.
Moving the SRP Irrigation facility onto the tribal lands will not be accepted because the land will likely be acquired utilizing
a term limit Grant of Right-of-Way, which will not satisfy the BOR vestment requirement. SRP indicated that this facility
would be allowed to be upgraded in its current location to Class V reinforced concrete pipe. SRP told the team they would
need a legal description to process a record of location notice. SRP indicated the portion of this facility to the west of the
Loop 101 would likely utilize an SRP irrigation easement.
SRP indicated the two irrigation laterals and structures immediately west of 99th Avenue will likely require adherence to
the BOR process. This process is anticipated to take at least 18 months after the new land for relocation is acquired. The
BOR federal land acquisition process detailed in Section 2000.4.
East of 75th Avenue, there are numerous overhead power facilities along both the north and south side of the road that
are anticipated to be in conflict. These facilities consist of both 69kV and 12kV lines. During coordination during scoping,
SRP provided general guidance on the widths of required easements in this vicinity based on the size of facility. These
easements are shown on the Final Scoping Plans.
During the project development process, the team agreed to provide public utility easements to relocate the dry utilities.
These easements are shown as 8 feet wide throughout the plans and run on both the north and south side of Northern
Avenue. In areas where providing the public utility easement resulted in impacts to an adjacent structure, then the
easement was not provided outside the proposed right-of-way. Between 83rd Avenue and 75th Avenue, the public utility
easements are only shown on the south side of Northern Avenue to avoid impacting the structures on the north side.

1100.10 Utility
Extensive SRP overhead electric and SRP irrigation relocation is anticipated to be required to implement the proposed
improvements. Coordination with SRP will be crucial to the project’s success. Once the project has moved into Final Design
and the design is at a point where no large revisions will be made, SRP can initiate their design to relocate overhead power
and irrigation. SRP’s well site at 91st Avenue is anticipated to be in conflict and will likely need to be relocated.
The other wet utilities include water, reclaimed water, sewer and storm drain while the other dry utilities include
telephone, cable, fiber and gas. The extent of wet and dry utility relocation is not known at this stage. Pothole exploration
will need to be performed to determine if these facilities are in conflict.
The proposed roadway profile mimics the existing ground line. From a utilities perspective this is advantageous because
there is a higher likelihood that existing cover would not be removed from these facilities. A review of the proposed
underground infrastructure will be needed to further evaluate the potential for conflicts.
Depending on the preferred alternative for the Northern Avenue and 67th Avenue intersection, the utility conflicts could
vary. For example, if embankment is placed to build the intersection on fill it could require more extensive underground
relocation than if the intersection was on structure.
1100.11 Drainage
Pavement drainage analysis and design has been performed for Northern Avenue between 99th Avenue and Grand
Avenue. The majority of existing Northern Avenue within the project area has curb and gutter with a complete storm drain
system and regional basins. Runoff within the new pavement surface will be captured by city of Phoenix Standard Detail
curb opening catch basins located along the outer curbs of the roadway. Catch basins used are city of Phoenix Standard
Detail P-1569 with varying wing sizes. Between Loop 101 to 71st Avenue, new catch basins will be placed at existing storm
drain laterals.
In roadway areas with barrier, ADOT Standard Detail C-15.92 catch basins with slotted drain will be used. From the catch
basins, flow will be conveyed to one of three existing storm drain systems.
Between 99th Avenue to west of Loop 101, a new storm drain system is proposed. The onsite flows will outfall to the
proposed onsite retention basin located at the southwest corner of 99th Avenue and Northern Avenue.
Along Northern Avenue on the west side of Grand Avenue a proposed 60-inch storm drain will collect 100-year, 24-hour
flows and route this flow to a proposed basin located at the northeast corner of 71st Avenue and Northern Avenue.
East of Grand Avenue, the existing 60-inch storm drain will be relocated to the south side of Northern Avenue. This is due
to the proposed Northern Avenue bridge and roadway embankment. The existing 60-inch storm drain pipe was built for
shallow fill and the not the high fill condition being proposed thus compromising the structural integrity of the existing
storm drain. In addition, the existing pipe is located between the proposed drill shafts. Realignment of the 60-inch storm
drain will also include relocating the flow split structure for the East Basin.
See Figure 18 for proposed drainage features.
1100.12 Environmental
Currently not all portions of the project are programmed for design and/or construction. It is anticipated that the overall
scope of work would be divided into numerous separate design and construction packages. During the final design stage
of each individual project, an update of the EA would be prepared through coordination between MCDOT Environmental
Branch and ADOT to ensure that the FONSI remains valid.
Because right-of-way acquisition is required from the TON, the BIA must complete an EA to comply with NEPA for the
federal action of granting ROW easement. During final design of the segment that will require ROW from the TON,
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coordination with the BIA, ADOT, and FHWA would occur to determine if a combined NEPA document can be completed
to satisfy all agencies NEPA requirements.
The project will also require ROW and relocation of irrigation facilities operated by Salt River Project on BOR properties.
Relocation or removal of these facilities may require action by the BOR which is subject to NEPA.

1200 DESIGN EXCEPTIONS
There are no anticipated design exceptions within the Recommended Alternative.
The DDI concept does include speed reducing curvature as drivers approach the crossover intersections. Speed reducing
curves in a DDI are an established industry practice to establish proper intersection geometrics and to slow drivers as they
approach the crossover intersections.
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1300 PUBLIC AND STAKEHOLDER INVOLVEMENT

Individual stakeholder engagement also took place during the alternatives development process.

An overview of the Stakeholder Advisory Committee (SAC) and public participation is provided below. A summary of public
meeting materials and the comments received during the public comment period are included in Appendix SDR-K.

The stakeholders involved and the dates of those meetings were as follows:







Stakeholder Advisory Committee (SAC)
A SAC of project stakeholders was established to guide the alternatives development and selection process. This included
participation in assisting data collection efforts; the development of design criteria, evaluation criteria, and alternatives;
review of study documents; communicating the project development process and results to the public and elected
officials; and attending public open houses and individual stakeholder meetings. The SAC was comprised of
representatives from:











ADOT;
BNSF Railway;
City of El Mirage;
City of Glendale;
City of Peoria
Kinder Morgan (formerly known as El Paso Natural Gas);
MAG;
MCDOT;
MCRED; and
SRP.

BNSF Railway – August 29, 2018
Tohono O’odham – January 22, 2019
Alliance Lumber & Hardware – February 7, 2019
GEN-TECH – February 7, 2019
Glendale Police and Fire – February 28, 2019
Ponderovey Jerseys and Watusis (Rovey Dairy Farm) – March 7, 2019

Summaries of these meetings are included in Appendix SDR-K.

A kickoff meeting, a design charrette, progress meetings, and individual agency meetings took place to obtain guidance
and input throughout the study.
Public Involvement
The study public involvement effort was led by the MCDOT Communications Branch and supported by the project team.
Public and stakeholder engagement included an open house open to the public, an open house open to the business
community, and individual stakeholder engagement.
The public open house meeting was advertised via the MCDOT website, social media, newspaper, direct mailings,
doorhangers, and through additional channels via staff at the city of Glendale and the city of Peoria. The business open
house meeting was arranged to accommodate interested business owners who contacted MCDOT and who were unable
to attend the public open house. Information was disseminated to attendees of both meetings via handouts, display
boards, video, and roll plots. The project team was present at both meetings to answer questions and gather input. In
addition, comment sheets were distributed to provide the opportunity for written comments. The public open house took
place at Raymond S. Kellis High School; the business open house took place at the WestMEC Central Campus.
Both locations are within the Study Area.
The date and purpose of those meetings were as follows:




Public Open House – January 16, 2019
▫ Meeting attendance was over 110
▫ Reviewed candidate alternatives and solicited input
Business Open House – February 7, 2019
▫ Meeting attendance was over 20
▫ Reviewed candidate alternatives and solicited input
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1400 IMPLEMENTATION PLAN
The Northern Parkway project segment between 99th Avenue and Grand Avenue will be subdivided into multiple
construction contract groups. Factors determining the limits of the construction contract groups include:









Project Partner input;
Public input;
Independent utility;
Traffic operations;
Utility impacts;
Right-of-way impacts;
Environmental requirements; and
Funding availability.

Independent utility refers to the ability of users to derive benefit from an individual construction contract group of the
overall project.
Funding for the Northern Parkway Program is a combination of regional and local funds. Approximately 70 percent of
funding for the Northern Parkway Program is obtained from regional sources allocated by MAG such as STP funds. This
portion of the funding contains federal dollars. The remaining 30 percent is funded by the Partner Agencies with the
following breakdown:





City of El Mirage: 10%
City of Glendale: 40%
City of Peoria: 20%
MCDOT: 30%

Annual contributions are provided to the Northern Parkway Program by the Partner Agencies. If construction projects are
advanced to occur in a fiscal year different from originally forecasted, Partner Agency contributions may need to be
advanced as well. Additionally, if a phased project is begun and not completed, the federal dollars spent on that phased
project may need to be refunded. This refund would be an additional, unaccounted for expense for the Partner Agencies.
Funds have been allocated for the completion of the Northern Parkway Program improvements west of 112th Avenue. As
of June 2019, the funds available for design and construction of Northern Avenue improvements east of 112th Avenue
are approximately $177M. Based on the MAG FY 2020 Table 70 – Construction Contract Groups
ALCP dated June 26, 2019, $124M (70 percent) is
available from regional sources allocated by MAG. In
addition, the cities of El Mirage, Glendale, and Peoria,
and MCDOT are contributing $53M (30 percent) using
the breakdown described above. The estimated cost of
the Recommended Alternative east of 99th Avenue is
approximately $222.6M.
After evaluating the recommended improvements
within the project limits, six distinct construction
projects were identified. The projects are listed in
Table 70 and are depicted in Figure 40. The six projects
were identified as either Near-Term, Mid-Term, or
Long-Term, based on the estimated available funding
and the anticipated construction time horizon.
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Figure 40 – Implementation Plan
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Near-Term Project (construct within the next five years)
One near-term project is recommended: the reconstruction of Northern Avenue from 99th Avenue to 87th Avenue. This
project has been designated as TT0372 in the MCDOT Program.
In addition to the reconstruction of Northern Avenue, improvements will include:











TT0427, TT0499, and TT0600 construction projects [TT0500, TT0501 and TT0502]). It is estimated that the 83rd Avenue
intersection improvements will cost $8.3M. It is estimated that the 75th Avenue intersection improvements will cost
$5.9M. Based on the MAG FY 2020 Arterial Life Cycle Program (ALCP) dated June 26, 2019, it is unlikely that funding will
be available for these mid-term projects.
It is recommended that the 83rd Avenue improvements proceed prior to the 75th Avenue improvements. The 83rd
Avenue project interfaces with two adjacent projects and the 83rd Avenue intersection is anticipated to handle a higher
volume of traffic. In order for these improvements to be completed prior to the end of the Northern Parkway Program, it
may be necessary to use a design-build contract method.

Construction of a drainage basin between 99th Avenue and the New River;
Widening of 99th Avenue south of Northern Avenue;
Conversion of the Loop 101 TI to a DDI including converting the spill-slope bridge abutments to wall-type
abutments;
Extension of the multi-cell culvert conveying the ADOT drainage channel;
Reconfiguration of access to Peoria Crossings shopping center;
Right-of-way acquisition from multiple parcels including the Tohono O’odham community;
Conversion of 89th Avenue to right-in, right-out access from Northern Avenue;
Construction of Hayward Avenue between 91st Avenue and 89th Avenue;
Widening of 89th Avenue south of Northern Avenue; and
Utility relocations (no BOR easements identified).

Long-Term Projects (construct after the conclusion of the existing Northern Parkway Program)
Three long-term projects are recommended: (1) improvements to the Northern Avenue corridor between 87th Avenue
and the 83rd Avenue Intersection improvements, (2) improvements to the Northern Avenue corridor between the 83rd
Avenue Intersection improvements and the 75th Avenue Intersection improvements, and (3) all improvements east of the
75th Avenue Intersection improvements.
In addition to the reconstruction of Northern Avenue and matching into any previously completed improvements, the
Northern Avenue corridor improvements include:

Construction of this phase will provide operational improvements needed to accommodate the increased traffic demands
anticipated upon completion of the Northern Parkway Program projects to the west. It is estimated that this project will
cost $44.4M. It is recommended that design of this project begin in FY2020. If design commences in FY2020 or FY2021,
the project can utilize a design-bid-build contracting method.




In addition to the reconstruction of Northern Avenue, the improvements east of the 75th Avenue Intersection
improvements include:





It is anticipated that advancement of design and construction of TT0372 will occur prior to the TT0600 construction
projects (TT0500, TT0501 and TT0502).
Mid-Term Projects (construct prior to conclusion of the existing Northern Parkway Program)
Two mid-term projects are recommended: (1) improvements to the intersection of Northern Avenue and 83rd Avenue
(83rd Avenue Intersection improvements) and (2) improvements to the intersection of Northern Avenue and 75th Avenue
(75th Avenue Intersection improvements). These projects have been designated as TT0504 in the MCDOT Program.






In addition to the reconstruction of Northern Avenue for approximately 500 feet on each side of 83rd Avenue, the 83rd
Avenue Intersection improvements include:





Matching planned improvements from MCDOT Project TT0579 for 83rd Avenue north of Northern Avenue;
Widening 83rd Avenue or matching potential city of Glendale improvements south of Northern Avenue;
Right-of-way acquisition; and
Utility relocations including re-establishment of BOR easements.

Construction of a drainage basin along 75th Avenue;
Grade separation of Northern Avenue and Grand Avenue;
Removal of all vehicular at-grade crossings with the BNSF Railway main spur that parallels Grand Avenue;
Construction of a median developed ramp flyover to facilitate Northern Avenue traffic to/from downtown
Glendale;
Construction of a one-way frontage road to facilitate access to/from local businesses;
Reconstruction of Grand Avenue and Royal Palm Road;
Right-of-way acquisition; and
Utility relocations (no BOR easements identified).

It is estimated that the corridor improvements between 87th Avenue and the 83rd Avenue intersection improvements
will cost $4.7M. It is estimated that the corridor improvements between the 83rd Avenue intersection improvements and
the 75th Avenue intersection improvements will cost $10.4M. It is estimated that the improvements east of the 75th
Avenue intersection improvements will cost $148.9M.

In addition to the reconstruction of Northern Avenue for approximately 500 feet on each side of 75th Avenue, the 75th
Avenue Intersection improvements include:




Right-of-way acquisition; and
Utility relocations including re-establishment of BOR easements.

Minimal improvements to 75th Avenue;
Right-of-way acquisition; and
Utility relocations including re-establishment of BOR easements.

It is anticipated that the Northern Parkway Program funding will be exhausted by other Northern Parkway projects prior
to further development of the long-term projects. Consequently, new funding agreements will need to be established to
complete the program. The new funding agreements may include additional funding partners including ADOT. Potential
funding sources may include regional funding.
It is anticipated that the order in which the long-term projects are completed will be dictated by the IGAs and funding
sources.

It is anticipated that the advancement of the design and construction of the mid-term projects will be dictated by the
remaining Northern Parkway Program funding after bidding is complete on all Northern Avenue Program construction
improvements west of 87th Avenue (including other project such as TT0347, TT0372 [TT0573 near-term improvements],
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1500 VALUE ENGINEERING RECOMMENDATIONS

1600 OTHER CONSIDERATIONS

Project TT0573 reassessed the Northern Parkway DCR concept based on current projected travel demand and identified
improvements that reduced costs and right-of-way impacts. It is not recommended that the Value Engineering (VE)
process be completed for the Loop 101 and corridor improvements Recommended Alternative since the reassessment of
the DCR concept served as a VE process.

Coordination with Tohono O’odham, SRP, and BNSF Railway occurred during alternative development. Coordination with
each will need to continue as the project develops. Items to note with each include:
Tohono O’odham


It is recommended, however, that the VE process be completed for the Grand Avenue improvements when funding
becomes available for final design. The anticipated horizon year for construction is 10+ years in the future. The project
needs may change over the next decade if economic growth and traffic patterns diverge from current forecasts. The VE
process would incorporate the evolving public needs and updated Project Partner priorities to identify cost saving
opportunities.


There is an existing IGA between the city of Peoria and Tohono O’odham dated August 2015. It discusses
agreements made for funding of bus service, maintenance of landscaping and hardscaping, right-of-entry for
operation and maintenance of traffic control devices, maintenance responsibilities for the improvements
adjacent to the Tohono O’Odham Nation, and responsibilities for emergency response. In addition, the IGA
discusses financial agreements regarding future improvements at the intersection of 91st Avenue with Northern
Avenue. Final design of the segment between 99th Avenue and 87th Avenue should consider the IGA for
funding, operation, and maintenance responsibilities.
Continued proactive coordination is required with Tohono O’odham and the Bureau of Indian Affairs from the
Department of the Interior.

SRP




SRP is planning large scale improvements to the Agua Fria Generating Station including a future substation at
the northeast quadrant of Northern Avenue and 75th Avenue as well as other internal expansion projects. SRP
indicated that the internal expansion project is not anticipated to result in change of access needs.
The SRP canal dry up for this area is January and February of each year.

BNSF Railway





The Recommended Alternative includes placing fill within BNSF Railway right-of-way but does not preclude
establishing a second rail line in this area.
While the Recommended Alternative does remove the at-grade crossing with the major spur that parallels
Grand Avenue, a minor spur that crosses both Grand Avenue and Northern Avenue remains. The minor spur is
owned by BNSF Railway and currently serves a single customer. BNSF Railway representatives were approached
by the project team regarding removal of the spur. No commitments were made.
Commuter rail may be established parallel to Grand Avenue. The addition of commuter rail would increase the
frequency of railroad crossings at the Grand Avenue intersection with Northern Avenue. Additional crossings
would exacerbate the operational issues at the intersection.

Additional Intersection Analysis
The Final Scoping plans depict a three-leg intersection at 98th Avenue and right-in right-out access at 89th Avenue. These
intersections should be further evaluated during Final Design as noted in the Final Scoping Plans for a south leg and a
signalized, full-access intersection, respectively.
Unprogrammed Adjacent Projects
During the alternative development process, several unprogrammed adjacent projects were identified by stakeholders or
requested by the public. These potential projects include widening of 99th Avenue south of Northern Avenue (requested
by emergency responders), widening 91st Avenue south of Northern Avenue (requested by emergency responders and
through public comment forms), widening 83rd Avenue south of Northern Avenue (identified by city of Glendale staff and
requested through public comment forms), and an access point at 79th Avenue and Northern Avenue (identified by city
of Peoria staff). The development of these potential projects should be considered during the design of the adjacent
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Northern Parkway Program projects. If these potential projects are advanced, there may be opportunities for partnering
to reduce costs to the Northern Parkway Program.
Weather and Special Events
Weather related construction constraints are anticipated to be limited to those set forth in the latest MAG Specifications.
Northern Avenue is a key route for special event traffic due to its proximity to activity centers such as the Westgate
Entertainment District, State Farm Stadium, Desert Diamond Casino – West Valley, and Luke Air Force Base. Upcoming
large special events that will need to be addressed in the construction special provisions include:






Super Bowl LVII at State Farm Stadium – February 5, 2023
Luke Days at Luke Air Force Base – March 21-22, 2020; Spring 2022; Spring 2024; Spring 2026 (biennial event)
PlayStation Fiesta Bowl – Saturday before New Year’s Day (annual event); anticipated to be part of the NCAA
Division I College Football Playoffs on December 31, 2022 and December 27, 2025
NCAA Division I College Basketball Final Four – April 6 & 8, 2024
Potential host to NCAA Division I College Football Championship and College Basketball Semi Finals

1700 COST ESTIMATE
The Northern Parkway Program segment between 99th Avenue and Grand Avenue will be subdivided into multiple
construction contract groups; consequently, six cost estimates were developed. The cost estimates utilize MCDOT
standard items. Unit prices were derived utilizing historic bid data. A line item equivalent to 25 percent of the construction
item subtotal was utilized and is listed as “unidentified items.” The unidentified items include lighting, landscaping, transit
appurtenances, noise walls, and railroad crossing infrastructure. Traffic control costs utilize a percentage and are
estimated to be equivalent to 5 to 10 percent of the construction item subtotal. The percentage varies based on the
anticipated complexity of the traffic control. Construction costs associated with tying into the existing in an interim
condition were estimated to be 20 percent of the total construction cost. This line item is utilized only on the intersection
improvement construction contract groups.
The cost estimates developed for the Recommended Alternative utilize different geographic limits than those used for the
candidate alternative estimates; therefore, it is not accurate to compare the costs of the Loop 101 TI improvements
calculated for the candidate alternatives with the construction contract group that includes the Loop 101 TI improvements
for the Recommended Alternative. It is accurate, however, to compare the sum of the estimated costs for the
Recommended Alternative with the sum of the estimated costs for those alternatives at the candidate level.

Multi-modal Facilities
The project will add pedestrian and bicyclist facilities along Northern Avenue. Marked crosswalks across Northern Avenue
are provided at 99th Avenue, Loop 101 DDI, 93rd Avenue, 91st Avenue, 83rd Avenue, and 75th Avenue. Marked crosswalks
are also provided along Northern Avenue at intersections and at Royal Palm Road. A consideration should be made during
final design for marked crosswalks with ladder striping and additional signing. In addition, a consideration should be made
for crosswalk alternatives such as pedestrian actuated Rapid Flashing Beacons (RFB), pedestrian actuated signals, and
raised crosswalks for enhance safety especially at the Loop 101 DDI where site lines may be an issue.
Contract Delivery
It is anticipated that each contract group will utilize a Design-Bid-Build delivery method. Alternative build methods were
investigated for delivery of the different construction contract groups including Construction Manager at Risk (CMAR) and
Design Build, but were eventually dismissed due to similarities in resources necessary (time and money).

The sum of the estimated costs for the Recommended Alternative at the Draft Scoping Stage is approximately $196.3M.
The sum of the estimated costs for those same alternatives at the time of the candidate submittal is $182.6M. Right-ofway costs and interim improvements are included in the Recommended Alternative estimate but not in the candidate
estimate. Excluding those costs, the difference between the two estimates is $2.0M, a 1 percent change. This increase can
be attributed to the inclusion of the widening of 89th Avenue and further refinement of the design.
The sum of the estimated costs for the Recommended Alternative at the Final Scoping Stage is approximately $222.6M.
The sum of the estimated costs for the Recommended Alternative at the Draft Scoping Stage is approximately $196.3M.
This difference can be attributed to increased Construction Management costs from 5 percent to 15 percent, additional
costs for implementation segment breakout adjustment, and additional utility easements identified in the Final Scoping
Stage that were not identified in the Draft Scoping Stage.
The estimate is in 2019 dollars. When programming the estimated costs for future expenditure, it is recommended that
the estimated costs be modified to reflect anticipated inflation.
A summary of the cost estimates is shown Table 71. Note that Construction Item is inclusive of Environmental Mitigation
cost which was rounded to the nearest $10,000 and that all other cost subtotals were rounded to the nearest $100,000.
Detailed cost estimates for the Recommended Alternative are included in Appendix SDR-F.
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Table 71 – Cost Estimate Summary
Unfunded
Segment:
75th Avenue to
63rd Avenue

Unfunded
Segment:
83rd Avenue to
75th Avenue

Unfunded
Segment:
87th Avenue to
83rd Avenue

Unfunded
Intersection:
75th Avenue
Intersection

Unfunded
Intersection:
83rd Avenue
Intersection

Funded
Segment:
99th Avenue to
87th Avenue

Funding Status

$27.9M

$5.0M

$3.1M

$3.5M

$7.6M

$112.0M

Utility Relocations

$2.2M

$1.2M

$0.5M

$0.3M

$1.1M

$16.0M

Environmental Mitigation

$0.24M

$0.04M

$0.03M

$0.03M

$0.07M

$0.95M

Design

$2.2M

$0.4M

$0.3M

$0.3M

$0.6M

$9.0M

Construction Management

$4.2M

$0.7M

$0.5M

$0.5M

$1.1M

$16.8M

Right-of-Way

$4.5M

$0.9M

$1.3M

$0.2M

$0.6M

$5.6M

Other*

$5.6M

$1.2M

$0.8M

$0.2M

$0.4M

$5.6M

Total

$44.4M

$8.3M

$5.9M

$4.7M

$10.4M

$148.9M

Costs
Construction Item

Table 72 – Total Construction Cost by Construction Contract Group
Type

Intersection/Segment Limits

Total Construction Cost

Segment

99th Avenue to 87th Avenue

$27.9M

Intersection

83rd Avenue Intersection

$5.0M

Intersection

75th Avenue Intersection

$3.1M

Segment

87th Avenue to 83rd Avenue

$3.5M

Segment

83rd Avenue to 75th Avenue

$7.6M

Segment

75th Avenue to 63rd Avenue

$112.0M

Right-of-way
Land value for the parcels in the project area is based on the current land use if the land use is residential, commercial, or
industrial. Parcels with a current land use that is not residential, commercial, or industrial were estimated using the
assumed highest and best use of the parcel. Preliminary median costs for acquiring the land as provided by the Maricopa
County Real Estate Division (MCRED) in February 2019 are shown in Table 73.
Table 73 – Land Use Costs
Intended/Expected Land Use

“Other” items include Construction Contingencies and Implementation Segment Breakout Adjustment
Italicized values are included in the Construction Item total

During final design, items including ITS, aesthetics, signs, signals, roadway lighting, and noise walls (if deemed necessary)
will be itemized in the cost estimate.

Cost Per Acre

Industrial Land

$395,000

Commercial Land

$487,000

Residential Land

$196,000

The total right-of-way costs per construction contract group and by acquisition type are shown in Table 74.
Table 74 – Right-of-Way Costs

1700.1 Maintenance Costs
Drainage

Relative to existing expenditures, maintenance costs are anticipated to stay the same as west of 75th Avenue and increase
east of 75th Avenue.

99th Avenue to 87th Avenue

West of 75th Avenue, new retaining walls (near Loop 101), potential new noise walls (near residences), and additional
pavement area will increase maintenance costs. However, the pavement will likely not require major maintenance work
in the near term, effectively neutralizing the maintenance costs associated with the walls and increased pavement area.
East of 75th Avenue, three new bridges (flyover and Northern Avenue structures) and new retaining walls will increase
maintenance costs.

TCE

Utility

Fee

Total

$1.1M

$0.02M

$0.6M

$2.7M

$4.5M

83rd Avenue Intersection

-

$0.001M

$0.2M

$0.7M

$0.9M

75th Avenue Intersection

-

$0.001M

$0.6M

$0.6M

$1.3M

87th Avenue to 83rd Avenue

-

-

$0.2M

$0.06M

$0.2M

83rd Avenue to 75th Avenue

$0.006M

$0.01M

$0.09M

$0.5M

$0.6M

75th Avenue to 63rd Avenue

$1.0M

-

$2.6M

$2.1M

$5.6M

$2.1M

$0.03M

$4.2M

$6.7M

1700.2 Construction and R/W Costs

Total

Construction
The total construction costs per construction contract group are shown in Table 72.
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Figure 41 – Forecasted Funding vs. Project Estimates East of the Agua Fria River (June 2019)

1800 FUNDING
Funding for the Northern Parkway Program is a combination of regional and local funds. Approximately 70 percent of
funding for the Northern Parkway Program is obtained from regional sources allocated by MAG such as STP funds. This
portion of the funding contains federal dollars. The remaining 30 percent is funded by the Partner Agencies with the
following breakdown:



City of El Mirage: 10%
City of Glendale: 40%




City of Peoria: 20%
MCDOT: 30%

Annual contributions are provided to the Northern Parkway Program by the Partner Agencies. If construction projects are
advanced to occur in a fiscal year different from originally forecasted, Partner Agency contributions may need to be
advanced as well. Additionally, if a phased project is begun and not completed, the federal dollars spent on that phased
project may need to be refunded. This refund would be an additional, unaccounted for expense for the Partner Agencies.
Due to federal funding, the Northern Parkway Program is limited to right-of-way purchases that are necessary for current
projects. MAG policies prohibit reimbursements to projects or project work phases not listed in the approved state
transportation plan.
Funds have been allocated for the completion of the Northern Parkway Program improvements west of 112th Avenue. As
of June 2019, the funds available for design and construction of Northern Parkway improvements east of 112th Avenue
are approximately $177M. The estimated project cost of the Recommended Alternative east of 99th Avenue is
approximately $222.6M.
It is anticipated that $177M will be available to fund the projects listed in Table 75 based on the MAG FY 2020 ALCP dated
June 26, 2019. The projects are listed in chronological order of anticipated construction expenditure. A graphical depiction
of the project estimates of the construction contract groups east of the New River relative to the forecasted funding is
shown in Figure 41.
Table 75 – Funding Expenditure Sequence
MCDOT Project
Number

Scoping
Study

Intersection/
Segment Limits

Estimated
Cost

TT0573

99th Avenue to 87th Avenue

$44.4M

TT0600

112th Avenue to 99th Avenue

TBD*

3

TT0372
TT0500, TT0501,
and TT0502
Formerly Known As TT0504

TT0573

83rd Avenue Intersection

$8.3M

4

Formerly Known As TT0504

TT0573

75th Avenue Intersection

$5.9M

5

-

TT0573

87th Avenue to 83rd Avenue

$4.7M

6

-

TT0573

83rd Avenue to 75th Avenue

$10.4M

Sequence
1
2

7
TT0573
75th Avenue to 63rd Avenue
$148.9M
*As of January 2019, $69M has been allocated for these improvements. Those funds were allocated based on the 2010
DCR concept which includes TIs at 103rd Avenue and 99th Avenue. While no new estimates are currently available, it is
anticipated that the project cost will be between $40M and $50M.
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1900 PARTNERS AND AGREEMENTS

2000 PROJECT SCHEDULE

To progress the Recommended Alternative forward into design and construction, the agencies will need to enter into
additional IGAs to establish maintenance agreements. During the project development process, it was stated that the city
of Peoria will maintain the proposed infrastructure north of the southern curb line (inclusive of the curb) for the
improvements west of 71st Avenue and that the city of Glendale will maintain the proposed infrastructure south of the
curb line. This will need to be memorialized within an IGA.

The Northern Parkway project segment between 99th Avenue and Grand Avenue will be subdivided into multiple
construction contract groups as shown in Table 70. As indicated in Section 1800, funding is available through the IGA for
only the construction contract group between 99th Avenue and 87th Avenue. For this reason, a detailed project schedule
was developed only for the segment from 99th Avenue to 87th Avenue. The detailed schedule developed in MS Project is
included in Appendix SDR-I. The following sections provide an overview of anticipated durations for major milestones
including final design, environmental clearance, utility design and relocation, right-of-way acquisition, and construction.

Additional IGAs will need to be established among:






MCDOT and the cities of Glendale and Peoria regarding design standards for aesthetics, landscaping, lighting, ITS
conduit use, etc.;
ADOT and the city of Peoria regarding design, maintenance and signal operations at the Loop 101 TI;
ADOT and the city of Glendale regarding design, maintenance and signal operations at the Grand Avenue TI.
MCDOT and the cities of Glendale and Peoria regarding maintenance and ROW and roadway improvement
requirements for private developers; and
MAG and MCDOT for each project segment. MAG policies and procedures require an agreement be in place
before any reimbursements can be made.

2000.1 Final Design Schedule
The different construction contract groups have different final design durations and major milestones. It is anticipated
that all construction contract groups will have the following submittals and milestones:






60% Plans, Specifications, and Estimate (PS&E) Submittal
95% PS&E Submittal
100% PS&E Submittal
Sealed PS&E Submittal
Clearances (detailed in 2000.2, 2000.3, and 2000.4.)

A formal review period will follow each submittal. This construction contract group is programmed in the MCDOT 20202024 TIP as Project TT0372 with design starting in FY 2020 and construction in FY 2022.
2000.1.1 Northern Avenue from 99th Avenue to 87th Avenue
Final Design Duration: 12 to 18 months
Major Milestones:
 NEPA Clearance from FHWA and BIA;
 Right-of-way clearance; and
 Establishment of IGA between city of Peoria and ADOT.
2000.1.2 83rd Avenue Intersection improvements
Final Design Duration: 12 months
Major Milestones:
 Utility clearance for well decommissioning and from BOR;
 Coordination with unprogrammed adjacent project south of Northern Avenue; and
 Right-of-way clearance.
2000.1.3 75th Avenue Intersection improvements
Final Design Duration: 12 months
Major Milestones:
 Utility clearance from BOR;
 Mitigation of impacts to well 260 feet north of Northern Avenue; and
 Right-of-way clearance.
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2000.1.4 Northern Avenue from 87th Avenue to 83rd Avenue

2000.3.2 Complex Utility Relocation Project

Final Design Duration: 12 months
Major Milestones:
 Utility clearance from BOR;
 Right-of-way clearance; and
 Establishment of maintenance agreements related to privacy or noise wall construction.

Complex utility relocation will most likely be utilized for the portion of the corridor to the east of 83rd Avenue. The portion
of the project east of 83rd Avenue appears to contain a large number of SRP facilities in place via SRP Easement or BOR
land rights which will require adherence to the federal land acquisition process. Acquiring the land right to relocate
facilities is typically estimated to take approximately 18 months but may take longer due to the scale of the relocations.
After the land right is acquired, the overhead facilities and/or irrigation relocation could begin. Additionally, large-scale
overhead facilities are located east of 75th Avenue. These relocations are extensive and would be time consuming. It is
estimated that it would take two years to construct the relocation of these facilities.

2000.1.5 Northern Avenue from 83rd Avenue to 75th Avenue
Final Design Duration: 12 months
Major Milestones:
 Utility clearance from BOR and
 Right-of-way clearance.

2000.4 Right-of-Way Acquisition Schedule
Acquisition offers cannot be made until National Environmental Policy Act (NEPA) approval; however, ordering title and
appraisal reports can begin with 60 percent final design plan submittals.
Four right-of-way acquisition schedules have been developed and are shown below. The schedules present the different
timelines necessary when acquiring land that has BOR restrictions; acquiring land from the Tohono O’odham Nation; and
acquiring land with utility prior rights. Since the start dates of the individual construction projects have not been
determined, the schedules are provided as durations.

2000.1.6 Northern Avenue east of the 75th Avenue
Final Design Duration: 18 to 24 months
Major Milestones:
 Utility and railroad clearance from SRP and BNSF Railway;
 Right-of-way clearance; and
 Establishment of IGA between the city of Glendale and ADOT.

No-BOR Restriction







2000.2 Environmental Clearance and Mitigation Schedule
Anticipated durations to obtain environmental clearance for each construction contract group are listed below:
 99th Avenue to 87th Avenue – 12 months
 83rd Avenue Intersection – 6 months
 75th Avenue Intersection – 6 months
 87th Avenue to 83rd Avenue – 9 months
 83rd Avenue to 75th Avenue – 9 months
 75th Avenue to 63rd Avenue – 12 months

Acquisition procedures to commence with the approval and acceptance of the 60% final design plan
13 months acquisition process for County process
90-day minimum for any relocation
1+ years for commercial relocation
Assume 13 to 19 months for residential acquisition and relocation
Assume 13 to 25 months for commercial acquisition and relocation

BOR Restriction




2000.3 Utility Relocation Schedule
Due to the nature of the project in that it is the Scoping stage and the different construction contract groups, the team
discussed utility relocation schedule as two types: simple utility relocation project and complex utility relocation project.
Below are details on the two types of utility relocation schedules:
2000.3.1 Simple Utility Relocation Project
Simple utility relocation will most likely be utilized for the western portion of the project. The relocations within the
western portion of the project are not as extensive as the eastern portion near the Agua Fria Generating Station. The
utility relocation schedule for this type of project is anticipated to take approximately 27 months, 18 months to
design/acquire right-of-way and 9 months to construct. 18 months is anticipated to be required for design/acquisition of
right of way due to the two SRP irrigation laterals immediately west of 99th Avenue which SRP indicated would require
adherence to the BOR process.

Acquisition procedures to commence with the approval and acceptance of the 60% final design plan
12 months acquisition process for County process
18+ months from when property is acquired for BOR approval. During this time, ground disturbing activities are
prohibited in both the existing and acquired land. BOR will complete an environmental site assessment during this
time.

Tohono O’odham Nation Appraisal Restriction
In addition to the schedule variance necessitated by BOR restrictions, a schedule variance may also occur when acquiring
land owned by the Tohono O’odham Nation. Any acquisition of land owned by the Tohono O’odham Nation must wait
until the National Environmental Policy Act (NEPA) and BOR perform an Environmental Assessment (EA) of the project
area. NEPA and the EA may occur between the approval and acceptance of the 60% final design plan and the 95% final
design plan. The schedule may vary depending if the land must be appraised and if the Tribal Nation choses to waive the
appraisal.
If the appraisal is required:
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ROW application must be submitted to Bureau of Indian Affairs (BIA) and Tribal Nation
2-12 months for Statement of Work (SOW) authorized
30-45 days for Certification of Valuation Review by Office of Special Trustee for American Indians – Office of
Appraisal Services (OST Appraisal Services)
MCDOT Project No.: TT0573
TRACS No.: T0145 03D

The Partner Agencies anticipate a 14- to 18-month time frame to acquire land from the Tohono O’odham Nation.

2000.5.3 75th Avenue Intersection improvements

Utility Prior Rights

Construction Duration: 12 months
Major Milestones:
 Reconstruction of Northern Avenue.

MCDOT requested prior rights for utilities in early 2018.
SRP provided review of their facility’s land rights within the project limits. The review indicated SRP operates
approximately 147 facilities, of which, approximately 75% have a land right currently in place. This correspondence
received from SRP can be found in Utilities Report Technical Memorandum in Appendix SDR-L.
EPNG operates a high-pressure gas line located under the existing Northern Parkway pavement throughout the majority
of the project limits; this facility is in place by Maricopa County Franchise Agreement dated June 1, 2001. See Utilities
Report Technical Memorandum in Appendix SDR-L for a copy of this agreement.
No other facility owners provided prior rights information. It is anticipated that BNSF Railway has prior rights for the
railroad that runs parallel to Grand Avenue. It is not anticipated that the other facility owners have prior rights and
therefore will be responsible for the cost to relocate their facilities in conflict with the proposed improvements.
Utilities relocation generally follows the same schedules presented by BOR restrictions:




Acquisition procedures to commence with the approval and acceptance of the 60% final design plan
12 months acquisition process for County process
12+ months from when property is acquired for power relocation.

Long-Lead Items:
 Procurement of fiber optic cable and
 Procurement of overhead sign panels.
2000.5.2 83rd Avenue Intersection improvements
Construction Duration: 12 months
Major Milestones:
 Reconstruction of Northern Avenue and
 Reconstruction of 83rd Avenue.
Long-Lead Items:
 Relocations related to right-of-way acquisition of existing structures.

Construction Duration: 12 months
Major Milestones:
 Reconstruction of Northern Avenue.
Long-Lead Items:
 Relocation related to right-of-way acquisition of existing structure.

Construction Duration: 12 months
Major Milestones:
 Reconstruction of Northern Avenue.

The different construction contract groups have different construction durations, major milestones, and long-lead items.

Construction Duration: 18 to 24 months
Major Milestones:
 Reconfiguration of Loop 101 structure substructure;
 Lengthening of ADOT drainage channel structure;
 Widening of 89th Avenue and construction of Hayward Avenue; and
 Reconstruction of Northern Avenue.

2000.5.4 Northern Avenue from 87th Avenue to 83rd Avenue

2000.5.5 Northern Avenue from 83rd Avenue to 75th Avenue

2000.5 Construction Schedule

2000.5.1 Northern Avenue from 99th Avenue to 87th Avenue

Long-Lead Items:
 Relocation related to right-of-way acquisition of existing structure.

Long-Lead Items:
 Relocation related to right-of-way acquisition of existing structure.
2000.5.6 Northern Avenue east of 75th Avenue
Construction Duration: 24 to 36 months
Major Milestones:
 Construction of new structures for Northern Avenue, 67th Avenue, and median developed flyover;
 Realignment and reconstruction of Grand Avenue;
 Construction of intersection of Northern Avenue and 67th Avenue on embankment;
 Reconstruction of Northern Avenue and frontage road; and
 Reconfiguration of intersection of Grand Avenue and Royal Palm.
Long-Lead Items:
 Relocation of high-voltage overhead power;
 Fabrication and procurement of superstructure materials;
 Procurement of fiber optic cable;
 Procurement of overhead sign panels; and
 Relocations related to right-of-way acquisition of existing structures.
2000.6 Northern Avenue 99th Avenue to 87th Avenue Project Schedule
As stated above, funding is available only for the construction contract group from 99th Avenue to 87th Avenue. This
segment is programmed in the MCDOT FY 2020–2024 TIP for $42,750,000. Construction is programmed to begin in FY
2022. Based on the durations described in Section 2000.1 to 2000.5, a detailed project schedule was developed for this
segment and is included in Appendix SDR-I. Critical path items include utility relocation and right-of-way clearance
specifically where BOR coordination is necessary.
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Major project milestones are listed in Table 76 assuming consultant NTP in December 2019. In order to advance the
project schedule and avoid major construction activities during special events discussed in Section 1600, it is anticipated
that utility relocation could commence in coordination with completion of right-of-way acquisition and utility design. This
would allow for completion of 100 percent submittal followed by a sealed submittal occurring concurrently with BOR
Approval for right-of-way. Based on this schedule, construction would begin in January 2023.

Based on the schedule described above a funding schedule per fiscal year was developed as shown in Table 77.

Table 76 – 99th Avenue to 87th Avenue Project Schedule

Design

Major Milestone

Duration

Table 77 – 99th Avenue to 87th Avenue Funding Schedule
FY20
(7/19-6/20)

$880,000

Right-of-Way
Acquisition

IGA for Design Signed

1 month

Project Approval – PRC

1 day

Utility Relocations

Issue Consultant NTP

1 day

Construction*

FY21
(7/20-6/21)

FY22
(7/21-6/22)

$880,000

$220,000

$3,840,000

$960,000
$1,870,000
$3,050,000

FY25
(7/24-6/25)

$220,000

$330,000
$12,425,000

$17,750,000

$5,325,000

$12,975,000

$17,750,000

$5,325,000

7 months

Total

95% Submittal

6 months

*Construction includes Construction Contingencies, Construction Management, Implementation Segment Breakout Adjustment, and Environmental
Mitigation.

100% Submittal

4 months

Utility Design

18 months

Utility Relocation

9 months

Right-of-Way Acquisition

12 months

BOR Approval for Right-of-Way

18 months

Environmental Clearance

13 months

Sealed Submittal

$4,720,000

FY24
(7/23-6/24)

60% Submittal

IGA for Construction Signed

$880,000

FY23
(7/22-6/23)

1 day
2 months

Advertisement

1 day

Hand-off Meeting with Construction

5 days

Construction Start

1 day

Complete Construction

18 months

Project Close Out

2 months
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2100 INVOLVEMENT MATRIX
An involvement matrix listing all involved parties and disciplines along with the type of involvement is included below.

Phone

Email

Project Manager

Ben Markert

MCDOT

602.506.8651

benmarkert@mail.maricopa.gov

Transportation Systems

Nicolaas Swart

MCDOT

602.506.0599

nicolaasswart@mail.maricopa.gov

Project Management

Randy Dunsey

MCDOT

602.506.2166

DunseyR@mail.maricopa.gov

Planning

Denise Lacey

MCDOT

602.506.6172

deniselacey@mail.maricopa.gov

Planning

Angela Horn

MCDOT

602.506.4176

angelahorn@mail.maricopa.gov

Communications

Traci Ruth

MCDOT

602.506.8628

traciruth@mail.maricopa.gov

Communications

Rainey Holloway

MCDOT

602.506.3160

raineyholloway@mail.maricopa.gov

Engineering

Steve Wilcox

MCDOT

602.506.2400

stevewilcox@mail.maricopa.gov

Intergovernmental Liaison

Kimberly Richards

MCDOT

602.506.1630

kimberlyrichards2@mail.maricopa.gov

Intergovernmental Liaison

Mitch Wagner

MCDOT

602.506.5858

mitchwagner@mail.maricopa.gov

Utilities

Kelly Roy

MCDOT

602.506.8603

Kelly.Roy@mail.maricopa.gov

Utilities

Jessy Emert

MCDOT

602.506.4681

jessyemert@mail.maricopa.gov

Utilities

Timothy Williams

MCDOT

602.506.0068

timothywilliams@mail.maricopa.gov

Roadway/Drainage

David Fritz

MCDOT

602.506.2826

davidfritz@mail.maricopa.gov

Environmental

Joe Pinto

MCDOT

602.506.8068

joepinto@mail.maricopa.gov

Environmental

Marinela Papa Konomi

MCDOT

602.506.3994

marinelakonomi@mail.maricopa.gov

Survey

John Ashley

MCDOT

602.506.8647

johnashley@mail.maricopa.gov

Infrastructure Technology

Todd Barker

MCDOT

602.506.4713

Toddbarker@mail.maricopa.gov

Finance

Chuck Williams

MCDOT

602.506.8690

chuckwilliams@mail.maricopa.gov

Real Estate

Pat Mertz

MCRED

602.506.4639

patmertz@mail.maricopa.gov

Real Estate

Tangella Diaz

MCRED

602.506.4883

tangelladiaz@mail.maricopa.gov

Ombudsman

Caitlin Brady

602.372.1176

caitlinbrady@mail.maricopa.gov

Project Management

Eric Prosnier

ADOT

602.712.8495

eprosnier@azdot.gov

Project Management

Tafwachi Katapa

ADOT

602.712.7614

tkatapa@azdot.gov

Regional Traffic

Marcos Espinosa

ADOT

602.290.2704

mespinosa@dot.gov

Chris Lemka

City of Peoria

623.773.7260

chris.lemka@peoriaaz.gov

Adina Lund

City of Peoria

623.773.7249

adina.lund@peoriaaz.gov

Charles Andrews

City of Peoria

623.773.7358

Charles.andrews@peoriaaz.gov

Ben Wilson

City of Peoria

623.773.7185

Benjamin.wilson@peoriaaz.gov

Jamal Rahimi

City of Peoria

623.773.7224

Jamal.rahimi@peoriaaz.gov
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Phone

Email

Debbie Albert

City of Glendale

623.930.2939

dalbert@glendaleaz.com

Purab Adabala

City of Glendale

623.930.2926

padabala@glendaleaz.gov

Patrick Sage

City of Glendale
City of Glendale/
Dibble Engineering

480.815.8578

psage@glendaleaz.gov

602.957.1155

peter.knudson@dibblecorp.com

Bryce Christo

City of El Mirage

623.876.2974

bchristo@elmirageaz.gov

Chaun Hill

MAG

602.254.6300

chill@azmag.gov

John Bullen

MAG

602.254.6300

jbullen@azmag.gov

Quinn Castro

MAG

602.254.6300

qcastro@azmag.gov

Tim Strow

MAG

602.254.6300

tstrow@azmag.gov

Kristin Myers

MAG

602.254.6300

kmyers@azmag.gov

Steve Weatherhead

Kinder Morgan

602.438.4237

Steve_weatherhead@kindermorgan.com

Casey English

SRP

602.236.4493

Casey.english@srpnet.com

Project Manager

Jason Pagnard

Burgess & Niple

Lead Designer

David Lenzer

Burgess & Niple

Roadway

Cynthia Alvarez

Burgess & Niple

Traffic

Ravi Ambadipudi

Burgess & Niple

Stakeholder/Public Outreach

Kristin Darr

Central Creative

602.244.8100 ext.
5332
602.244.8100 ext.
1502
602.244.8100 ext.
5320
602.244.8100 ext.
5320
602.750.7139

Utilities

James Barr

TY Lin

480.333.4405

James.barr@tylin.com

Utilities

Brenan Poe

TY Lin

480.968.8814

Brenan.poe@tylin.com

Structures

Jim Pyne

TY Lin

480.333.4157

Jim.pyne@tylin.com

Drainage

Jeff Holzmeister

J2 Engineering

602.955.7206

jholzmeister@j2design.us

Drainage

James Philbin

J2 Engineering

602.438.2221 ext. 111

jphilbin@j2design.us

ITS

Dave Bruggeman

Lee Engineering

602.955.7206

dbruggeman@lee-eng.com

Environmental

Justin Hoppmann

AZTEC

602.458.9261

jhoppmann@aztec.us

Peter Knudson

Attend Project
Meetings

Unknown

Organization

None

Name

Minimum

Discipline

Significant

Involvement
Comments

Jason.Pagnard@burgessniple.com
David.Lenzer@burgessniple.com
Cynthia.Alvarez@burgessniple.com
Ravi.Ambadipdui@burgessniple.com
kristin@centralcreativeaz.com
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