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This report contains the results of the Value Analysis Study of the Pima Association of Governments
(PAG) RTA Grant Road Value Analysis Project. The report is organized in a drill down format, that is, all
items are presented first in summary format with increasing levels of detail as one delves (drills down)
further into the report. This will allow the reader to easily obtain only the information he or she desires.

The first section of the report contains an executive summary of all the value analysis proposals, their
estimated savings, and their ultimate disposition. The second section of the report contains a brief project
background, the VA Study Team Members, a listing of the Review Board Members, and a brief
description of the methodology used. The third section of the report contains detailed information about
each VA Proposal. These individual proposal analyses are also organized in a drill down manner.
Section Four of the report contains supplemental recommendations, i.e., ideas that the Team thought
would add value to the project but do not necessarily reduce life-cycle costs. Section Five of the report
contains ideas analyzed by the Team but either failed because they were thought to not be technically
viable and/or did not save life-cycle costs. Section Six of the report contains functions analyzed by the
VA Team. Section Seven of the report contains all of the ideas ideated by the Team both prior to and
during the workshop. Section Eight of the report documents the ultimate disposition o f t he
Proposals and Supplemental Recommendations as made by the decision making board.

SUMMARY

This Value Analysis (VA) Study generated forty-six (46) proposals and seventeen (17) supplemental
recommendations.

Caveats:

1 The cost savings shown for each proposal are measured against the raw cost estimates from the
consulting firms at the current stage of design which varies from nearly 100% complete to a

Teamods

conceptual estimate. Therefore for c o n s A sTeamndd yn6t sadd shee knermalt he V

multipliers such as contingency (which varies per design stage), escalation (which varies per bid
date), services during construction and overhead and profit for the contractor.

1 All savings have been rounded to reflect the level of accuracy of the VA Proposals.

1 Cost estimates made by the VA Team are intended to reflect relative values between alternatives.
The estimated savings identified within each proposal are based upon comparison of the proposal to
the preliminary design basis. Therefore, as is true with all cost estimates, the savings indicated are
only an opinion of probable construction cost.

1 Only potential savings are shown. As the proposals are implemented, additional costs or savings
may result from redesign or modification.

1 Some VA Proposals are mutually exclusive; a few are synergistic and could result in greater cost
savings if implemented together. Therefore, the potential savings are not the simple sum of all the
VA Proposals presented.

HORROCKS
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VA PROPOSAL SUMMARY TABLE
PRO,\TgSAL VA PROPOSAL DESCRIPTION REVIEW BOARD COMMENTS PNAgE
Roadway and CSS
P0O1-101 Terminate the project at the existing | Accept. 3-1
transition to a 6-lane cross-section
west of Swan Road.
Initial Est. Savings: $9,600,000
Future Est. Savings: $0,000
Total Est. Savings: $9,600,000
P01-014 Reduce the roadway cross sections | Accept with Modifications. Review 3-4
by 13 feet while staying consistent after an operations analysis of the Oracle
with Context Sensitive Solutions and Grant intersection project is
(CSS) practices. completed.
Initial Est. Savings: $6,400,000
Future Est. Savings: $0,000
Total Est. Savings: $6,400,000
P01-011 Reduce sidewalk width. Accept with Modifications. Review on 3-8
Initial Est. Savings: $1,900,000 a case-by-case basis, considering
Future Est. Savings: $0,000 anticipated pedestrian volumes.
Total Est. Savings: $1,900,000
P01-019 Reduce north-south cross street Accept with Modifications. Subject to 3-10
improvements. adequate pedestrian crossing time and
Initial Est. Savings: $400,000 refuge.
Future Est. Savings: $0,000
Total Est. Savings: $400,000
P01-020 Reduce the bike lane width and Decline. Bike boulevard exceeds scope 3-13
construct a bike boulevard. in approved RTA Plan.
Initial Est. Savings: $500,000
Future Est. Savings: $0,000
Total Est. Savings: $500,000
P01-037 Use RTA Board-adopted policy Accept. 3-15
instead of ADOT policy for noise
mitigation.
Initial Est. Savings: $530,000
Future Est. Savings: $0,000
Total Est. Savings: $530,000
P01-088 Reduce bus pullouts to 8 feet plus Accept with Modifications. Where 3-18
the multi-use lane (6 feet). appropriate; volume of transit ridership
Initial Est. Savings: $170,000 may dictate more extensive pullout
Future Est. Savings: $0,000 treatment.
Total Est. Savings: $170,000
Paving
P01-015 Use a higher structural coefficient for | Accept. 3-20
asphaltic concrete (AC) rubber
evaluation.
Initial Est. Savings: $600,000
Future Est. Savings: $0,000
Total Est. Savings: $600,000
HORROCKS
Solutions Engineering & Facilitating, Inc. A m"ﬁ" E ER S
Final Report 1-2
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PRO,\TSSAL VA PROPOSAL DESCRIPTION REVIEW BOARD COMMENTS PNAgE

P02-004 Use recycled asphalt millings as an Accept with Modifications. Subject to 3-23
aggregate base course supplement. | adequate quality control.
Initial Est. Savings: $800,000
Future Est. Savings: $0,000

Total Est. Savings: $800,000

P01-044 Increase the amount of reclaimed Accept with Modifications. Subject to 3-25
asphalt pavement (RAP) from 15% adequate quality control.
to 20%.

Initial Est. Savings: $650,000
Future Est. Savings: $0,000
Total Est. Savings: $650,000

P01-040 Use terminal blend asphalt rubber Decline. Poor quality control 3-28
instead of crumb rubber. experience.
Initial Est. Savings: $100,000
Future Est. Savings: $0,000

Total Est. Savings: $100,000

P01-039 Do not use rubberized asphalt for the | Accept. 3-31
side streets.

Initial Est. Savings: $80,000
Future Est. Savings: $0,000
Total Est. Savings: $80,000

P02-006 Mill the existing asphaltic concrete Accept with Modifications. As 3-33
that is planned for demolition to determined appropriate during the final
minimize contamination and make design.

available for future use as reclaimed
asphalt pavement (RAP) or recycled
base material.

Initial Est. Savings: $400,000
Future Est. Savings: $0,000

Total Est. Savings: $400,000

P01-086 Perform classification counts to re- Accept. 3-35
evaluate truck percentage for the
pavement analysis and the selection
of the design vehicle.

Initial Est. Savings: $910,000
Future Est. Savings: $0,000

Total Est. Savings: $910,000

P01-012 Use a 10-year, instead of a 20-year, | Decline. 3-40
life cycle pavement section.
Initial Est. Savings: $600,000
Future Est. Savings: $0,000
Total Est. Savings: $600,000

Hardscape/Landscape
P01-032 Eliminate decorative colored Accept with Modifications. Consider 3-43
concrete. other alternatives such as stain, colored
Initial Est. Savings: $500,000 asphalt, etc.

Future Est. Savings: $0,000
Total Est. Savings: $500,000

P01-060 Replace hardscape in narrow Accept with Modifications. Weed 3-46
medians with rock muich. control needs to be considered if
Initial Est. Savings: $300,000 hardscape is eliminated.

Future Est. Savings: $0,000
Total Est. Savings: $300,000

HORROCKS
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PROPOSAL
NO.

VA PROPOSAL DESCRIPTION

REVIEW BOARD COMMENTS

PAGE
NO.

P01-054

Eliminate pedestrian shade
structures in channelized islands.
Initial Est. Savings: $127,000
Future Est. Savings: $0,000
Total Est. Savings: $127,000

Accept with Modifications. Where
appropriate; volume of pedestrian use
may justify this treatment.

3-49

P01-081

Use less expensive streetscape
items.

Initial Est. Savings: $100,000
Future Est. Savings: $0,000
Total Est. Savings: $100,000

As Designed.

3-51

P01-055

Remove seating walls from
channelized islands.

Initial Est. Savings: $4,000

Future Est. Savings: $0,000
Total Est. Savings: $4,000

As Designed.

3-54

P01-046

Reduce the quantity of landscaping
to improve visibility.

Initial Est. Savings: $200,000
Future Est. Savings: $0,000

Total Est. Savings: $200,000

As Designed.

3-56

P01-080

Reduce the number of trees in the
median.

Initial Est. Savings: $200,000
Future Est. Savings: $30,000
Total Est. Savings: $230,000

Decline.

3-59

P01-056

Replace all tree grates with
decorative rock.

Initial Est. Savings: $200,000
Future Est. Savings: $0,000
Total Est. Savings: $230,000

Accept with Modifications. Where
pedestrians are limited. Retain grates
near bus pullouts, high pedestrian use
areas.

3-62

P01-009

Eliminate or shorten irrigation shrub
emitter lateral line.

Initial Est. Savings: $150,000
Future Est. Savings: $0,000

Total Est. Savings: $150,000

Accept.

3-65

Drainage

P01-008

Use High Density Polyethylene
(HDPE) instead of Reinforced
Concrete Pipe (RCP) for storm
drains.

Initial Est. Savings: $627,000
Future Est. Savings: $0,000
Total Est. Savings: $627,000

Accept with Modifications. Consider
on a case-by-case basis. For closed
systems only.

3-68

P01-031

Eliminate water harvesting in the
median and along the roadside
where street slopes exceed 1%.
Initial Est. Savings: $400,000
Future Est. Savings: $0,000
Total Est. Savings: $400,000

Accept with Modifications. Consider
on a case-by-case basis.

3-70

Solutions Engineering & Facilitating, Inc. A
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PRO,\TSSAL VA PROPOSAL DESCRIPTION REVIEW BOARD COMMENTS PNAgE
P01-077 Eliminate inlets and outlets to water | Accept with Modifications. Consider 3-73

harvesting basins and check dams. on a case-by-case basis.
Initial Est. Savings: $350,000
Future Est. Savings: $0,000

Total Est. Savings: $350,000

P01-007 Match proposed catch basin size to Accept with Modifications. Research 3-76

available storm drain capacity. during design phase. Should not limit
Initial Est. Savings: $110,000 future effectiveness of storm drain
Future Est. Savings: $0,000 enhancements.

Total Est. Savings: $110,000

Traffic and Lighting

P01-087 Use pedestrian lighting at bus stops | Accept. 3-78
only, since street lights provide the
required pedestrian illumination
levels at other locations.

Initial Est. Savings: $2,700,000
Future Est. Savings: $155,000
Total Est. Savings: $2,855,000

P01-013 Reduce street lighting levels from 2.0 | Accept with Modifications. Consider 3-82
foot candles (fc) to 1.4 fc. the impact if tree shadows, accident
Initial Est. Savings: $530,000 rates and crime potential during design
Future Est. Savings: $0,000 phase.
Total Est. Savings: $530,000
P01-033 Place street lights in median. Decline. 3-85

Initial Est. Savings: $500,000
Future Est. Savings: $0,000
Total Est. Savings: $500,000

P01-052 Put pedestrian lighting on a timer. Decline. Acceptance/implementation of 3-87
Initial Est. Savings: -$10,000 P01-087 limits the benefit of this option.
Future Est. Savings: $80,000
Total Est. Savings: $70,000

P01-030A | Reduce number of "Pelican" Accept with Modifications. Install only 3-90
crossings. when warrants for installation are met.
Initial Est. Savings: $1,200,000
Future Est. Savings: $0,000

Total Est. Savings: $1,200,000

P01-064 Combine the 3 indirect left turn traffic | Accept with Modifications. Consider 3-92
controllers (per intersection) into a at final design phase; need to ensure
single controller at the main that maintenance staff do not have
intersection. difficulties due to distances between
Initial Est. Savings: $460,000 signals and controller.

Future Est. Savings: $0,000
Total Est. Savings: $460,000

Property Acquisition and Redevelopment

P01-050 Develop clear strategy/policy on Accept. 3-95
excess property disposal.

Initial Est. Savings: $74,000
Future Est. Savings: $1,032,000
Total Est. Savings: $1,105,000

HORROCKS

Solutions Engineering & Facilitating, Inc. A ENGINEERS
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PROPOSAL
NO.

VA PROPOSAL DESCRIPTION

REVIEW BOARD COMMENTS

PAGE
NO.

P01-099

Develop a marketing program for
remnant parcels.

Initial Est. Savings: $0,000
Future Est. Savings: $3,800,000
Total Est. Savings: $3,800,000

Accept.

3-98

P01-083

Sell portions of the existing Grant
Road right-of-way (ROW) that is not
going to be used for future
improvements.

Initial Est. Savings: $83,000

Future Est. Savings: $0,000

Total Est. Savings: $83,000

Accept with Modifications. Consider
on a case-by-case basis.

3-102

P01-095

Eliminate impact fees for business
relocations.

Initial Est. Savings: $1,300,000
Future Est. Savings: $0,000

Total Est. Savings: $1,300,000

Accept with Modifications. Need to
understand impact of SB 1525.

3-105

P01-001

Acquire foreclosed properties or
other real estate opportunities in
advance of the project.

Initial Est. Savings: -$1,040,000
Future Est. Savings: $1,330,000
Total Est. Savings: $290,000

Accept. Need to develop program,
provide resources to fully research
opportunities.

3-108

P01-002

Expand the voluntary acquisition
program throughout the project
where appropriate.

Initial Est. Savings: $450,000
Future Est. Savings: $1,800,000
Total Est. Savings: $2,250,000

Accept.

3-117

P01-048

Identify alternative funding for real
estate acquisition.

Initial Est. Savings: Not Quantified
Future Est. Savings: Not Quantified
Total Est. Savings: Not Quantified

Table. Consider opportunities in the
future, as they present themselves.

3-120

P01-024

Reduce project costs for sidewalks
and landscaping by deferring some
improvements so that they can be
constructed and maintained in the
future by adjacent private
development.

Initial Est. Savings: $250,000
Future Est. Savings: $0,000

Total Est. Savings: $250,000

Decline.

3-122

P01-103

Perform a combination value

analysis/partnering session after the

construction contractor's notice of

award, but prior to the construction

contractor's notice to proceed.

Initial Est. Savings: $2,650,000 to
$5,300,000

Future Est. Savings: $0,000

Total Est. Savings: $2,650,000 to
$5,300,000

Accept with Modifications. Review the
experience of other organizations that
have programs that incorporate this
effort.

3-126

Solutions Engineering & Facilitating, Inc. A
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PRO,\TSSAL VA PROPOSAL DESCRIPTION REVIEW BOARD COMMENTS PNAgE
Project Delivery/Management
P01-021 Reduce the number of construction Accept. Requires RTA funding 3-129

phases. availability.

Initial Est. Savings: $2,400,000
Future Est. Savings: $0,000
Total Est. Savings: $2,400,000

P01-034 Negotiate a bus shelter advertising As Designed. 3-132
contract to pay for shelters and
amenities.

Initial Est. Savings: $700,000
Future Est. Savings: $1,000,000
Total Est. Savings: $1,700,000

P01-091 Provide a constructability review As Designed. 3-134
prior to the bidding segment.
Initial Est. Savings: $500,000
Future Est. Savings: $0,000

Total Est. Savings: $500,000

The estimated construction cost in raw dollars (no markups, no escalation, etc.) at the time of the VA
Study was $197,000,000 for the PAG RTA Grant Road Value Analysis Project.

The Review Board6 sstimate of savings from the accepted VA Proposals ranges between is $43,302,000
and $45,952,000.

HORROCKS

Solutions Engineering & Facilitating, Inc. A ENGINEERS
Final Report 1-7




SECTION 21 INTRODUCTION



PAG Value Analysis Study
RTA Grant Road Value Analysis Project July 2011

INTRODUCTION

Value Analysis (VA) analysis identifies the high cost areas of a project during the early design stages.
The VA Study then determines less expensive alternative designs that can still be incorporated into the
final design drawings and specifications without incurring large costs for redesign or major project delay.
These VA proposals are substantiated with technical and economic analyses.

A subsequent Final Report will include:

A list of the Review Board members.

A summary of cost savings as a result of the study.

A summary of accepted proposals.

The documentation of the ReviewBoardd s r easoni ng.

A summary of the rejected proposals will also be included in the Final Report and will include the
reason(s) for their rejection. The reasons may include cost-effectiveness, reliability concerns,
unusual operation and maintenance problems, or project delays.

1 The contents of the Preliminary Report.

=A =8 =4 -4 -4

PROJECT DESCRIPTION
PROJECT: GRANT ROAD AND ORACLE ROAD INTERSECTION PROJECT

Project Background

The alignment for Grant Road from Oracle to Swan was approved by the Tucson Mayor and Council in
January 2009. The reconstruction phasing of Grant Road has been divided into six segment projects.
The reconstruction of these projects will begin earlier than anticipated i in 2011 at the Granti Oracle
intersection i and will continue spanning the RTA's second, third and fourth funding periods (2013-2026).

The portions of the Planning Area that will be most affected by the Improvement Plan are the right-of-way
of Grant Road and the properties that directly abut Grant Road. In addition, within the quarter-mile area
the right-of-way of streets that cross Grant Road may be affected by intersection and other improvements.
For example, infrastructure improvements, particularly those related to storm drainage, may extend into
the quarter-mile area. Pedestrian, bicycle, and traffic calming improvements may also be suggested
within the quarter-mile area.

The Grant Road Improvement Plan will also be considering land use changes within the Planning Area,
primarily focused on potential mixed use and revitalization opportunities that will be identified through the
planning process with property and business owners and other community members. The Improvement
Plan will include consideration of appropriate transitions and other considerations related to these
opportunities for revitalizing the economic and community vitality of the Planning Area. Improvements
and land use changes will be recommended based on discussions and input from residents, business
owners, and other property owners in the area.

GRANT ROAD PLANNING AREA

The planning area for the Grant Road Improvement Plan extends approximately one-quarter mile north
and south of Grant Road, bordered by Jacinto, Copper, and Flower Streets to the north and Flores and
Seneca Streets to the south.

The Grant Road Improvement Plan is considering the over-all context of Grant Road, including adjacent
areas, in the development of opportunities for revitalizing the economic and community vitality of the
Planning Area.

HORROCKS

Solutions Engineering & Facilitating, Inc. A ENGINEERS
Final Report 2-1
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There may also be infrastructure improvements including bicycle and pedestrian enhancements that will
affect areas outside the Grant Road right-of-way.

The Indirect Left Turn is recommended for seven major intersections along Grant Road:

Oracle Road

Swan Road
Alvernon Way
Country Club Road
Campbell Avenue
1st Avenue

Stone Avenue

=A =4 =4 -4 -84

Grant-Oracle Intersection

An improvement project to showcase the unique designs features and innovations planned for Grant
Road had been suggested by many residents, business owners, neighborhoods, elected officials, the
RTA, and Citizen Task Force. The planning team evaluated all the major intersections on Grant Road
between Oracle Road and Swan Road, and the Oracle intersection was ranked as one of the
intersections where this significant investment in infrastructure will provide substantial benefit to area
residents and businesses.

The Grant-Oracle intersection currently has:

1 A high number of vehicle crashes
1 A high level of vehicle congestion
I Substantial pedestrian and bicycle activity that can be in conflict with vehicle use

Improvements to the intersection will help address these safety and congestion issues. This public
investment by the RTA may also create a beneficial early start for changes in land use and opportunities
for economic development or reuse of properties.

A Citizen Task Force is responsible for developing visions and guiding principles for the plan as well as
overseeing the development, evaluation, and selection of concept alternatives that will be transformed
into planning documents and preliminary designs.

The Grant Road Improvement Plan has developed a Design Concept Report (DCR) that includes the
preliminary design for the entire roadway and innovative, corridor-wide roadway design features that will
be showcased with the construction of the intersection at Grant-Oracle. The design innovations include
wider bicycle lanes and buffers, wider sidewalks, and safer and more comfortable transit stops with shade
and lighting. Landscaped medians will integrate native, drought-tolerant species and emphasize shade
landscaping. Public art will be created as part of each construction project. A complementary land use
planning effort is underway as well, that evaluates the mix of land uses and how they should be oriented
to the new Grant Road in the future.

The first indirect left turn on Grant Road will be featured at the Grant-Oracle intersection. The indirect left
turn will create safer intersections along Grant Road by reducing vehicle and pedestrian conflict points
and total crashes at intersections and increasing east-west mobility. The indirect left turn also creates a
smaller intersection where less right-of-way is needed, possibly preserving existing businesses and
reducing the distance pedestrians need to cross.

Opportunities to irrigate Grant Roadb6s |l andscaping wit|
of landscaped areas and roadway. Water harvesting concepts are being developed to capture rainwater

HORROCKS

Solutions Engineering & Facilitating, Inc. A ENGINEERS
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that falls within the Grant Road right-of-way so it can be directed to landscaped areas to improve the
health and vitality of the landscape.

http://www.grantroad.info/

Focus Areas

1. Pavement Design
2. Storm Drain Design
a. Return interval of design
b. Water harvesting
Real Estate Acquisitions
Hardscape/Landscape
Roadway Geometrics/Intersection design
Pedestrian and bike facilities, Including bike boulevards
Utility issues
Cross-sectional elements
Adaptive re-use of remnant parcels and commercial buildings

CoNoG AW

Unchangeable Items (Sacred Cows)

1. Scope of Work must comply with RTA Ballot description. Enhancements are OK, but the cost
differential is the Lead Agencies responsibility
2. Integrated land use planning effort to support ROW acquisition and strategic planning for reuse
and redevelopment of parcels, to coincide with roadway improvements along the corridor.
3. Provision of facilities to support alternate mode safety and travel.
4. Phase issues
a. Oracle Intersection; Plans are substantially complete. VA effort should be limited to
identification of bid alternates which could easily be incorporated into bid set.
b. 30% Plans Completed.
5. Roadway Alignment i Approved by Mayor & Council (minor tweaks ok, but big shifts not)

Value Analysis Goal

The goal of this Value Analysis is to help deliver the project within the available funds, without
compromising roadway safety, recognizing the need for capacity improvements, minimizing long term
maintenance cost, seeking opportunities to retain/increase property values for properties along the
corridor, and minimizing property acquisition costs all while staying true to the Context Sensitive Design
process.

The cost for planning, design and construction of the Grant Road Corridor was originally allocated
approximately $56 million, with another $100.2 million available for right of way acquisition. The current
estimate for planning, design and construction exceeds $102 million.

HORROCKS

Solutions Engineering & Facilitating, Inc. A ENGINEERS
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ORGANIZATION

VA STUDY TEAM

The following individuals were members of the VA Team:

TEAM MEMBER

FIRM

TELEPHONE/E-MAIL

Ellen Alster, RLA, LEED AP
Pima County Representative
Sr. Landscape Architect

Pima County Department of
Transportation

Public Works Building

201 N. Stone, 4™ Floor
Tucson, AZ 85701

(t) 520-740-6655
(c)

(e) ellen.alster@dot.pima.gov

Alejandro Angel, .P.E
Traffic Engineering

Psomas Engineering
800 E. Wetmore Road
Suite 110

Tucson, AZ 85719

(t) 520-292-2300
(c)

(e) aangel@psomas.com

Melissa Antol®
City of Tucson Representative
Project Manager

Tucson Department of
Transportation

P.O. Box 267210
Tucson, AZ 85726-7210

() 520-837-6693
(c)

(e) Melissa.Antol@tucsonaz.gov

Bruce Beenken, P.E.
Design Team

Kimley-Horn
2210 E. Fort Lowell Road, Ste. 200
Tucson, AZ 85719

(t) 520-615-9191

(c)

(e) “bruce.beenken@kimley-
horn.com

James DeGrood, P.E.
Director, Transportation
Services

Pima Association of Governments
177 N. Church Ave., Suite 405
Tucson, AZ 85701

() 520-792-1093 Ext. 481

(c)
(e) idegrood@pagnet.org

Tom Deitering", P.E.

Area Engineer

Materials, Pavement Program
Engineer

Federal Highway Administration
4000 North Central Ave., Suite 410
Phoenix, AZ 85012-3500

(t) 602-382-8971
(c) 602-228-1760
(e) Thomas.Deitering@ dot.gov

Mack Dickerson
Vice President, Right of Way
Operations

Tierra Right of Way Services
1575 E. River Road

Suite 201

Tucson, AZ 85718

(1) 520-322-0388
(c)

(e) mdickerson@tierra-row.com

Phil Erickson
Design Team

Community Design & Architecture
350 Frank Ogawa Plaza, 5" floor
Oakland, CA 94612

(t)
(c)

(e) phil@community-design.com

Clint Glass, P.E.
Drainage Design

CMG Drainage Engineering
P.O. Box 64880
Tucson, AZ 85728

(t) 520-882-4244
(c)

(e) clint@cmgdrainage.com

David P. Hayes, P.E.
Geotechnical/Materials

ATL, Inc.

4455 S. Park Avenue
Suite 108

Tucson, AZ 85714

(t) 520-623-4547

(c)
(e) dhayes@atl-quality.com

Mike Holder®
Project Manager

Tucson Department of
Transportation

P.O. Box 267210
Tucson, AZ 85726-7210

(1) 520-837-6723
®

(e) mike.holder@tucsonaz.gov

! Monday and Thursday only
2 Monday and Tuesday only

3 Monday, Tuesday, Wednesday only
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TEAM MEMBER

FIRM

TELEPHONE/E-MAIL

Dave Perkins
Design Team

Kimley-Horn
2210 E. Fort Lowell Road, Ste. 200
Tucson, AZ 85719

(t) 520-352-8627
(c)

(e) dave.perkins@kimley-horn.com

Riley Rasmussen

Pima Association of Governments
177 N. Church Ave., Suite 405
Tucson, AZ 85701

() 520-792-1093
(c)

(e) rrasmussen@pagnet.org

Pat Welchert
Real Estate

Picor Commercial Real Estate
Services

1100 N. Wilmot Rd., Ste. 200
Tucson, AZ 85712

() 520-546-2748
(c)

(e) pwelchert@picor.com

E. Bruce Wilson, P.E., R.L.S.
Redevelopment/Utilities

Engineering and Environmental
Consultants, Inc.

4625 E. Fort Lowell Road
Tucson, AZ 85712

(t) 520-321-4625
(c) 520-349-5646
(e) bwilson@eectuc.com

9032 Gray Fox Drive
Evergreen, CO 80439

FACILITATOR FIRM TELEPHONE/E-MAIL
C. Bernerd (Bernie) Dull Solutions Engineering & (t) 303-670-5620
Facilitator Facilitating, Inc. (f) 303-670-0183

(e) bdull@solutions-engineering.com
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THE REVIEW BOARD

The Review Board is comprised of the following representatives.

A. REVIEW BOARD

REVIEW BOARD MEMBER

FIRM

TELEPHONE/E-MAIL

Bill Carroll, PE

EEC Consulting Engineers
4625 E. Fort Lowell Road
Tucson, AZ 85712

() 520-321-4625
(c)

(e) becarroll@eectuc.com

Craig Civalier, PE
Town Engineer

Town of Oro Valley
11000 N. La Canada Drive
Oro Valley, AZ 85737

() 520-229-4874
(c)

(e) ccivalier@orovalleyaz.gov

Priscilla Cornelio, PE
Director

Pima County Department of
Transportation

33 N. Stone Avenue, 4™ Floor
Tucson, AZ 85701

() 520-740-6430
(c)

(e) Priscilla.cornelio@dot.pima.gov

James Glock, PE
Director

Tucson Department of
Transportation

P.O. Box 267210
Tucson, AZ 85726-7210

() 520-837-6692
(c)

(e) jim.glock@tucsonaz.qgov

Bob lannarino

®
(c) 520-603-5288
(e) biannarino@diamondven.com

Barbara Johnson
General Services Manager

Town of Marana

11555 W Civic Center Drive
Bldg. A2

Marana, AZ 85653

®
(c)520-388-0468
(e) bjohnson@marana.com

Farhad Moghimi, PE
Director

Sahuarita Public Works
Department

375 W. Sahuarita Center Way
Sahuarita, AZ 85629

®)
(c) 520-425-6800
(e) fmoghimi@ci.sahuarita.az.us

The reviewers decide upon the status of the VA proposals in one of four ways:

This will require the design team to implement the
accepted proposed alternative. Those individuals comprising the Review Board are expected to have

Accept the proposed alternative with modifications. This disposition is similar to item 1 but with some

Decline the proposed alternative altogether. This disposition is obvious, but proper reasoning must

1. Accept the proposed alternative as it stands.
this authority for their respective organization.
2.
changes imposed by the Review Board.
3.
be given for the Final Report.
4,

Solutions Engineering & Facilitating, Inc. A

Table (defer) the proposed alternative for further study or information gathering. If a proposed
alternative is tabled, it is wise to assign responsibilities to resolve the issue(s), assign a schedule for
resolution, and design a decision tree.
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METHOD OF THE VA STUDY

ANALYTICAL PROCESS

1. Information Phase

Each VA Team Member was given the plans, specifications, and cost estimate information for the project
prior to the workshop. They were given instructions to familiarize themselves with the project prior to an
oral briefing to be given by the owner and the designer. The facilitator asked that the design team start
with a very broad overview of the project (the
concentration on purpose and need for the project. The facilitator then asked the design team to start to
gradually cover the project in increasing detail
groundo view). Emphasis was made as to how the
interface points at the project ends. The facilitator encouraged the other VA Team members to ask very
open ended questions.

2. Function Analysis Phase

The next activity done by the VA Team was to review previous Function Analysis Technique (FAST)
Diagrams. This tool forces an analytical team to look at a project with a fresh outlook. For example, if a
technical group was given the assignment to improve a heating/ventilating/air conditioning system
(HVAC) system for an office building they could ideate the numerous common systems, e.g., dual duct,
variable air volume, multi-zone, etc. However, the phraseology of the problem has already limited the
groupbs thinking to a mechanical system.

By using function analysis to analyze the HVAC system the VA Team would brainstorm the function
Afcontrol temperatureo. This forces the team to
the odds of achieving an improved solution.
temperatur eo t ¢tae look tatuinsylation deeets, fenestration schemes, thermal storage,
reflective roofing, building axis orientation, landscaping, etc. By using the FAST Diagram the study team
has been forced to abandon the paradigm of solely using a mechanical system to control temperature.

This VA Team then selected six functions that it felt covered 80% of the project cost. These functions are
listed in Sections 6 & 7 of this report.

3. Creative Phase

The VA Team selected the functions for brainstorming per Paret o 6 s, i.&.,ahe 20% of the functions
that drive 80% of the project. The formal brainstorming session generated as many alternative methods
as possible for achieving the selected functions. These were then segregated by three categories,
Constructability Review Comments (default case), Value Analysis Proposals (ideas that have the
potential to save life-cycle costs), and Supplemental Recommendations (ideas that would improve the
project,t but donét easily fit into either of the prev

4, Analysis Phase

A rough analysis was performed by first passing or failing the brainstormed ideas, then combining or
grouping similar ideas. The VA Team as a whole then discussed and recorded the relative advantages of
the original concept versus the advantages of the alternative plus the risks of implementing the alternative
concept. The ideas surviving these discussions were selected as candidates for further development by
individual team members.

HORROCKS
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5. Development Phase

A cursory technical examination followed the analysis phase. The purpose of this examination was to see
it the alternative was indeed technically viable and to better explain the alternative to the design team. An
order of magnitude economic analysis of technically feasible alternatives was also made. The economic
analysis was done on a life-cycle basis where appropriate. The VA Team tried to use the same base cost
data as that used by the design team so that proper comparison could be made with the original
concepts(s). ldeas that passed these technical and economical analyses and, in the opinion of the VA
Team should be incorporated into the design, were prepared as formal proposals.

The VA Team also prepared Supplemental Recommendations. These recommendations are ideas that
the VA Team thought would add worth to the project but would not necessarily save capital or future
costs. The Supplemental Recommendations were not necessarily priced.

6. Presentation & Report

All proposals, supplemental recommendations, and ideas analyzed but not proposed were recorded
during the VA Study and were compiled to in a Preliminary Report to be presented to the Review Board
for their consideration. Once the Review Board has decided on the proposalsd and supplemental
recommendationsédispositions the Final Report will be prepared.

HORROCKS
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VALUE ANALYSIS PROPOSAL NO. 01-101

SUMMARY PROPOSAL DESCRIPTION:

Terminate the project at the existing transition to a 6-lane cross-section west of
Swan Road.

Estimated potential savings:

Initial: $ 9,600,000
Future: $ 0,000
Total: $ 9,600,000

Additional Description:

Match existing 6-lane cross section at Venice Place.

Related Value Analysis Proposals and/or Supplemental Recommendations:

HORRIOCKS
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EVALUATION

Idea Number: 01-101
Idea Description: Terminate the project at the existing transition to a 6-lane cross-
section west of Swan Road.

Advantages of alternative concept:

1. Saves money

2. Reduces impact on existing businesses at Swan Road intersection

3. Original RTA concepts did not include the Swan Intersection reconstruction.

4. Eliminates need for 700" of noise wall east of Swan Road.

Advantages of original concept:

1. Better serves long-term capacity of corridor

2. Allows for improved level of service on Swan Road at Grant intersection

Risks of implementing alternative concept:

1. Potential for "choke point" for traffic movement on Grant Road

2. Uncertainty as to when the funding for the intersection improvements would be
available for a stand alone project.

Calculations and/or Discussion:

Currently, the 6-lane cross-section for Grant Road ends approximately 600 feet west of
the Swan Road intersection. The current project reconstructs this section in order to
upgrade the Swan Road intersection operations with an indirect left turn.

The original RTA project cost estimate did not include reconstruction of the Swan Road
intersection, nor did the RTA Administrative Code. If, however, the intersection
improvements are deferred, there would be no lack of lane continuity; however, the level
of service at the Swan Road intersection would not match that of the balance of the
project. The performance of the intersection could still be improved with minor
improvements such as dual eastbound turn lanes, median modifications, etc.

By eliminating the Swan Intersection improvements and matching the existing roadway
600 feet west of Swan Road, the improvements eliminated include:

290,000 sf of paving, @%$4.00/sf $1,157,520
Concrete Paving (from est) 199,960
12,700 If of curb, @9.00/If 114,300
Sidewalk, 48,000 sf @$5.00 240,000
Drainage improvements 100,000
Signals 1,200,000
Landscaping 250,000
Street Lighting 350,000
Maintenance of Traffic 500,000
Miscellaneous 250,000

Total Construction Cost $4,396,780

Solutions Engineering & Facilitating, Inc. &
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Total Construction Cost $4,396,780
Markup for Contingency/Soft Cost/Mobilization @50% 2,198,390
Right of Way (per estimate) 3,000,000

Total Potential Savings $9,595,170

Use $9,600,000
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VALUE ANALYSIS PROPOSAL NO. 01-014

SUMMARY PROPOSAL DESCRIPTION:

Reduce the roadway cross sections by 13 feet while staying consistent with
Context Sensitive Solutions (CSS) practices.

Estimated potential savings:
Initial: $ 6,400,000
Future: $ 0,000
Total: $ 6,400,000

Additional Description:

Reduce 137-foot typical section to 124 feet and the 160-foot typical section to
147 feet by reducing the sidewalks to 6 feet, the bike lanes to 6 feet (without
buffer), and the median to 14 feet.

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-011 - Reduce sidewalk width.

P01-020 - Reduce the bike lane width and construct a bike boulevard.

P01-024 - Reduce project costs for sidewalks and landscaping by deferring some
improvements so that they can be constructed and maintained in the
future by adjacent private development.

F05-004 - Reduce target speed to 30 mph for safety and to support narrowing of
right-of-way (ROW).

HORI‘T’“IOCKS
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EVALUATION

Idea Number: 01-014
Idea Description: Reduce the roadway cross sections by 13 feet while staying
consistent with Context Sensitive Solutions (CSS) practices.

Advantages of alternative concept:

1. Reduces right-of-way (ROW) needs by 13 feet, which would provide significant
savings

2. Reduces cost of sidewalks

3. Maintains functionality of cross-sectional elements and meets Context Sensitive
Solutions (CSS) requirements

4. Preserves the flexibility of adding a light rail or BRT line within the ROW

Advantages of original concept:

1. Provides an enhanced streetscape for the corridor
2. Allows greater water harvesting

Risks of implementing alternative concept:

1. Will likely require presentation to the public

Calculations and/or Discussion:

Reduction in total cross-section needs can be achieved by modifying the following
elements:

1 Eliminate 1 ft buffer between bike lane and 11 ft travel lane. This is consistent with
the ITE CSS Recommended Practice (RP) to have 5 ft minimum and 6 ft desirable
bike lanes (Table 9.2)

1 Reduce the width of the center travel from 11 ft to 10 ft. AASHTO and other
organizations allow the use of 10 ft lanes. In addition, the City of Tucson has used
10 ft travel lanes along several corridors. The outside travel lane should remain at 11
ft because of the increased use by wide transit buses and proximity to the bike lane.
The inside lane should also remain at 11 ft to allow for an effective 10 ft lane and 1 ft
shy distance to the curb.

1 Reduce Median width to 16 ft. The purpose for the current 17 ft median is to allow a
6 ft pedestrian refuge area and an 11 ft left turn lane. However, the vast majority of
pedestrian crossings are at indirect left turn intersections (where no left turn lanes
are present), PELICAN, or TOUCAN crossings, where the full median is provided for
refuge. The only locations where pedestrian refuges are neededaret he At r adi t i
signalized intersections with Park Avenue, Mountain Avenue, Tucson Boulevard and
Columbus Boulevard. At those locations (all collector streets), a 6 ft refuge could be
provided along with a 10 or 11 ft left turn lane (11 by reducing the inside travel lane
to 10 ft since the curb would be adjacent to the left turn lane, not the through lane).
This change is consistent with the requirements in the ITE CSS RP (Table 9.1).

1 Reduce landscape areas between the bike lane and the sidewalk from 12 to 10 ft.
Use tall and slender trees (such as the Ghost Gums shown in the DCR) to avoid
concerns of trees growing onto the trave lanes (in fact the current 160 ft section
show ghost gums on 10 ft wide side medians). This is consistent with the ITE CSS
RP (Table 8.1)

HORRIOCKS
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1 Reduce the sidewalk width from 8 ft to 6 ft. This is consistent with Table 5.2
(Walkable thoroughfare under constrained conditions) of the ITE CSS RP. The
sidewalk can be taken to the ROW line.

1 Reduce the side median on the 160 ft section from 10 to 6 ft and replace tree
plantings with cacti and succulents. This side median does not need tree planting ,
as trees will be provided on a 10 ft landscape area between the frontage road and
the sidewalk.

REVISED TYPICAL SECTIONS

' .
——| —— el w | | w | e o | T | @ e | S peve
SIDEWALK = LANDSCAPE | BIKE | TRAVEL = TRAVEL = TRAVEL |LANDSCAPEDMEDIAN| TRAVEL = TRAVEL = TRAVEL | BIKE | LANDSCAPE  SIDEWALK
3 = —— e

6 10 —_— 16’ —_— 10’ 6

ROADWAY ROADWAY

. .

38 S 38

RIGHT-OF -WAY
124"

'
—e—| —tr— e |l 1 | | —r— 1" w ||le |—w— | 1w r | 16'
SDEWALK  LANDSCAPE | BIKE | TRAVEL ~ TRAVEL TRAVEL | LANDSCAPED MEDIAN |  TRAVEL TRAVEL TRAVEL | BIKE |SIDEMEDIAN  LOCAL PARKING  ROADSIDE
6 10" | —4— 14" i 6 =
ROANWAY ROADWAY AL ACCESS, MEDIAN AND ROADSIDE
38 38' 39"
147" ROW

Major savings derived from these cross-section modifications will be associated with ROW,
sidewalk reductions and pavement reductions. Reductions in landscape areas and median
do not affect the construction cost significantly

Major savings derived from these cross-section modifications will be associated with
ROW, sidewalk reductions, and pavement reductions. Reductions in landscape areas
and median do not affect the construction cost significantly
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Project Length (5.3 Mi), ft 27,94
Reduction in ROW Width, ft 13
Reduction in ROW area, SF 363, 7¢
Cost of ROW / SF $ 15.(
ROW Savings $ 5,456,88
Length of 6 ft sidewalk * 50, 3]
Sidewalk area reduction, SF 100, 74
Sidewalk cost ($/SF) $ 5.(
Sidewalk savings $ 503,71
Asphalt Reduction (4ft/LF), SF 111,91
Paving cost / SF (includes AB, AC, ARAC) $

Paving savings $ 447,74
TOTAL SAVINGS $ 6,408,33

* 10% of sidewalk expected to be 8 ft due to intensive commercial use, 90% to

Solutions Engineering & Facilitating, Inc. &
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VALUE ANALYSIS PROPOSAL NO. 01-011

SUMMARY PROPOSAL DESCRIPTION:

Reduce sidewalk width.

Estimated potential savings:
Initial: $ 1,900,000
Future: $ 0,000
Total: $ 1,900,000

Additional Description:

The idea is to reduce the sidewalk width in areas where it isn't anticipated that
there will be high pedestrian activity. Even if it is reduced to 6 feet, this exceeds
City standards and provides for fairly high-volume two-way pedestrian movement
and exceeds the ADA requirment for passing wheelchairs. 6 feet matches the
sidewalk width currently allowed for in the bus pullouts standards. As Grant Rd.
is a high volume urban roadway, soft sidewalk materials such as stabilized
decomposed granite are not recommended due to their high maintenance
requirements and numerous vehicular crossings.

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-014 - Reduce the roadway cross sections by 13 feet while staying consistent
with Context Sensitive Solutions (CSS) practices.

P01-024 - Reduce project costs for sidewalks and landscaping by deferring some
improvements so that they can be constructed and maintained in the
future by adjacent private development.

HORI‘T’“IOCKS
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EVALUATION

Idea Number: 01-011

Idea Description: Reduce sidewalk width.

Advantages of alternative concept:

1. Saves ROW cost.

2. Saves material cost.

Advantages of original concept:

1. Promotes the context sensitive approach by showing that pedestrians are being
provided a larger than normal consideration of project amenities.

2. Accomodates bikes and pedestrians on multi-use path

Risks of implementing alternative concept:

1. Reduces sidewalk to pedestrians only

Calculations and/or Discussion:

ROW saved: 5280 ft. x 80% x 5.5 mi. x 2 sides x 2 ft. = 116,160 sf x $15 = $1,393,920

Material saved: 5280 ft. x 80% x 5.5 mi. x 2 sides x 2 ft. x $5/sf = 464,640
Total saved = $1,858,560
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VALUE ANALYSIS PROPOSAL NO. 01-019

SUMMARY PROPOSAL DESCRIPTION:

Reduce north-south cross street improvements.

Estimated potential savings:
Initial:  $ 400,000

Future: $ 0,000
Total: $ 400,000

Additional Description:

Eliminate the supplemental raised median (intended for pedestrian refuge without
a pedestrian call button) to the right side of north-south arterial left turn lanes on
Oracle, 1% Avenue, Campbell, Alvernon, and Swan. Reduce width of right and
left turn lanes on north-south arterial streets from 12 feet to 11 feet on Oracle, 1st
Avenue, Campbell, Country Club, Alvernon, and Swan.

Related Value Analysis Proposals and/or Supplemental Recommendations:

HOR‘}“IC)C:KS
ENGINEERS
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EVALUATION

Idea Number: 01-019
Idea Description: Reduce north-south cross street improvements.

Advantages of alternative concept:

1. Reduces asphalt pavement by reducing right and left turn lanes on north-south
arterial from 12 feet to 11 feet

2. Reduces cost of curbs and concrete median by eliminating raised median
(intended for pedestrian refuge) to the right side of north-south arterial left turn
lanes

3. Reduces ROW acquisition costs by reducing lane widths and eliminating raised
median.

Advantages of original concept:

1. Provides additional pedestrian refuge

2. Provides offset on far side for added visibility to oncoming through traffic for
permissive left turns

Risks of implementing alternative concept:

1. Increased potential for left turn-through crashes on north-south arterials

2. Increased pedestrian crossing length for north-south arterial

Calculations and/or Discussion:

Cost Assumptions:

Concrete curb - $9.00/If

Concrete median - $4.00/sf

Asphalt concrete pavement and base course - $4.00/sf
ROW - $15/sf

= =4 -8 -4

Savings were calculated for the Grant-Oracle intersection and Stone-1% Phase and
applied to other Grant Road intersections.
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Grant-Oracle

South L
Curb 180
MedPvmt 180
Pvmt 60
240
260
North L
Curb 160
MedPvmt 160
Pvmt 60
150
150
R/W 600
Grant-1st Ave
South L
Curb 80
MedPvmt 80
Pvmt 100
R/W 180
R/W 280
North L
Curb 100
MedPvmt 100
Pvmt 60
150
260

W

P PO ON

P PO ON

P PO ON ~

P PO ON

Area
360
1080
360
240
260

Area
320
960
360
150
150

4200

Area
160
480
600
180
280

Area
200
600
360
150
260

Unit PriceCost Savings

9

5
4
4
4

$3,240
$5,400
$1,440
$960
$1,040
$12,080

Unit PriceCost Savings

9

ERE R R

15

TOTAL

$2,880
$4,800
$1,440
$600
$600
$10,320
$63,000
$85,400

Unit PriceCost Savings

9

RN R %)

$1,440
$2,400
$2,400

$720
$1,120
$8,080)

Unit PriceCost Savings

9

5
4
4
4

$1,800
$3,000
$1,440

$600
$1,040

Average of $75K per intersection for 5 intersections (Oracle, 1%, Campbell, Alvernon,
Swan) for median elimination, lane width reduction, and ROW savings = $375,000

Average of $18K per intersection for 2 intersections for lane width reduction and ROW

savings = $36,000

Total savings = $410,000
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VALUE ANALYSIS PROPOSAL NO. 01-020

SUMMARY PROPOSAL DESCRIPTION:

Reduce the bike lane width and construct a bike boulevard.

Estimated potential savings:
Initial: $ 500,000
Future: $ 0,000
Total: $ 500,000

Additional Description:

Build Copper-Flower Bike Boulevard with a portion of savings.

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-014 - Reduce the roadway cross sections by 13 feet while staying consistent
with Context Sensitive Solutions (CSS) practices.
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EVALUATION

Idea Number: 01-020
Idea Description: Reduce the bike lane width and construct a bike boulevard.

Advantages of alternative concept:

1. Enables greater bicycling opportunities in corridor area

2. Provides additional pedestrian crossing opportunities on cross streets

3. Provides bike route continuity for bicyclists unwilling or unable to bike along high
vehiclular volume corridor.

Advantages of original concept:

1. Nominal safety benefit of additional width
Risks of implementing alternative concept:

1. Mixed view of project in bicycling community

Calculations and/or Discussion:

Currently, Grant Road has relatively little bicycle traffic, in part because the actual and
perceived threats of riding on a corridor with high traffic volumes and high turning
movement conflicts.

The proposed roadway cross section will greatly reduce the number of conflicts for
bicyclists; however, it will experience even heavier traffic volumes in the future, and
while reduced in number of conflict points, high turning volumes will continue to exist.
Consequently, only bicycle improvements will likely serve only ardent, experienced
riders.

This proposal reduces the bike lane width from 7 feet (6 feet plus a 1-foot buffer) to 5
feet (the standard width currently applied). The savings would be used to build a bike
boulevard parallel to Grant to provide a continuous, convenient route for bicyclists that
would serve users and potential users that are unwilling to ride on busy vehicular
corridors.

Savings Due to Width Reduction:

ROW (@$15/sf) Gmi) (26) (2 ways) (528,888,000 15. 00)
Pavement (@%$4.00/sf) Gmi)(26) (2 ways) (5234220460 ($4.00)
$2,006,400
Cost of Copper-Flower Bike Boulevard:
Cost estimate prepared 11/23/2010 $1,501.637
Savings = Savings due to width reduction - Cost of bike boulevard = $504,763

Use $500,000
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VALUE ANALYSIS PROPOSAL NO. 01-037

SUMMARY PROPOSAL DESCRIPTION:

Use RTA Board-adopted policy instead of ADOT policy for noise mitigation.

Estimated potential savings:
Initial: $ 530,000
Future: $ 0,000
Total: $ 530,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-037

Idea Description: Use RTA Board-adopted policy instead of ADOT policy for no

mitigation.

Advantages of alternative concept:

1. Eliminates multiple retaining walls that don't meet the RTA policy

2. Eliminates inequities between projects (all projects would follow the same policy)

3. Eliminates need to maintain noise walls

Advantages of original concept:

1. Provides additional noise mitigation for residents

Risks of implementing alternative concept:

1. Minimal, since the findings of the current study have not been presented to
residents/businesses

Calculations and/or Discussion:

Noise mitigation for sensitive receivers such as residential property is considered when
the projected noi seB.|ADDE poficy iB aepypconseavatirecand6 7 d
defines fAappr oacho B®higher.nBedase of thedogailhmiostale6 4 d
used to measure noise intensity, a doubling of the strength of a noise source, such as
doubling the traffic on a road, produces a 3dB increase in average roadway noise.

The policy adopted by the RTA board (which is being used by Pima County, Marana,
Oro Valley, and others as part of RTA roadway projects), defines 66db as the level that
approaches 67dB. Therefore, areas that may require mitigation under ADOT policy will
not require mitigation under the RTA policy. In fact, 8 out of 12 noise walls identified in
the noise study for the Grant Corridor project would not require mitigation under the
RTA policy. As shown in the next page, only receptors 2, 3C, 17 and 26A would qualify
for mitigation. Savings from eliminating the walls are estimated at $530,000.

Exhibit 13 — Future Predicted Noise Impacts (dBA Leq)

Peak Hour Traffic Noise Level
Receptor existing | Future Activity \Ac impact 6-Foot Barn‘er 8-Foot Barrl.er
Category Type Leq Iniertlon Leq Insertion
0SS Loss
R2 67 66 B 67 Approach | 61 5
R3 65 G5 B 67 Approach | 59 6
R3A 65 64 B 67 Approach | 60 4 56 8
R3B 65 65 B 67 Approach | 59 6
R3C 65 66 B 67 Approach | 60 6
R10 63 64 B 67 Approach | 58 6
R10C 66 65 B 67 Approach | 59 6
R16 65 85 B 67 Approach | 58 7
R17 62 66 B 67 Approach | 60 6
R20 65 65 B 67 Approach | - -
R26 62 64 B 67 Approach | 58 6
R26A 68 66 B 67 Approach | 59 7
HORROCKS
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NOISE WALLS TO BE ELIMINATED

Noise ReceptofLocation Prar;ci):ﬁtd(f\g/al Length (ft) |Wall Area (SF)
R3 SW of 1st Av 6 200 1200
R3A SW of 1st Av 8 200 1600
R3B SW of 1st Av 6 220 1320
R10 NW of Campbell 6 420 2520
R10C NW of Campbell 6 250 1500
R16 NE of Country Clup 6 320 1920
R20 NW of Alvernon 6 170 1029
R26 SE of Swan 6 350 2100
Total Area 13,180
Wall Cost / SI $40
SAVINGS $ 527,200
HORROCKS
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VALUE ANALYSIS PROPOSAL NO. 01-088

SUMMARY PROPOSAL DESCRIPTION:

Reduce bus pullouts to 8 feet plus the multi-use lane (6 feet).

Estimated potential savings:
Initial: $ 170,000
Future: $ 0,000
Total: $ 170,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-088
Idea Description: Reduce bus pullouts to 8 feet plus the multi-use lane (6 feet).

Advantages of alternative concept:

1. Could reduce ROW needs

2. Would reduce the amount of concrete pavement required for bus pullouts

3. Shortens pullout length making it easier to accommodate them in short blocks

Advantages of original concept:
1. The multi-use lane would be free during a bus stop
2. Stopped bus is completely contained within the PCCP pavement.

Risks of implementing alternative concept:
1. Potential negative reaction from the bicycle advisory committee

Calculations and/or Discussion:

This proposal would reduce the overall width of the bus pullouts from 10 feet to 8 feet,
which would also shorten the approach and departure tapers. Overall, the area of the
pullout would be reduced from 167sy to 124sy (a 25% reduction). There are an
estimated 45 pullouts in this corridor.

Some ROW reductions may be achieved, but
analysis because most bus pullouts fit in the existing ROW.

Cost of pullouts as designed = 45 pullouts x 167sy x $90/sy concrete = $676,350
Savings with 806 pul |l $162%087 = $676, 350 x 25% =

HORRIOCKS
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VALUE ANALYSIS PROPOSAL NO. 01-015

SUMMARY PROPOSAL DESCRIPTION:

Use a higher structural coefficient for asphaltic concrete (AC) rubber evaluation.

Estimated potential savings:
Initial: $ 600,000
Future: $ 0,000
Total: $ 600,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-015

Idea Description: Use a higher structural coefficient for asphaltic concrete (AC) rubber
evaluation.

Advantages of alternative concept:

1. Reduces pavement cost.

Advantages of original concept:

1. Very conservative approach to AC rubber support capabilities

Risks of implementing alternative concept:

1. None noted.

Calculations and/or Discussion:
Data

Current City of Tucson code allows for a structural coefficient value of 0.44 for all
asphaltic concrete, regardless of the type of asphalt binder. When asphalt rubber
binder is used in the asphaltic concrete mix, studies conducted during the past 15 years
have indicated that a significantly higher structural coefficient may be incorporated in
the designing of a pavement section. Maricopa County allows up to 0.61 for rubber,
either terminal or crumb, with thicknesses 2 inches or less. Other Federal studies have
produced structural coefficient values of 0.54 to 0.55.

The table of asphalt rubber structural coefficients obtained in a study by the Alabama
Department of Transportation (ALDOT) is shown on the following page. Using data
from the NCAT test track, Dr. David Timm and graduate student Kendra Davis
determined that asphalt pavements can be built approximately 18% thinner using a
coefficient of 0.54 for the asphalt rubber component.
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Grant Road to Swan

The bid quantities for the two lifts of PAG asphaltic concrete were developed using an
assumed in-place density of 150 pcf. Actual densities will be closer to 140 pcf; and
approximate 6.4% reduction.

The pavement design recommendations suggested two pavement section alternatives,
both using 2 inches of asphalt rubber-asphaltic concrete as the surface course. If a
0.56 coefficient is used, a 27% reduction in asphaltic concrete is realized.

The thickness of the asphaltic-rubber concrete is probably fixed due to other
considerations. Therefore, the savings will be realized in the underlying PAG I
asphaltic concrete layers.

A ¥ inch savings is approximately 8600 tons. At $70 per ton, the estimated savings is
$600,000.
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VALUE ANALYSIS PROPOSAL NO. 02-004

SUMMARY PROPOSAL DESCRIPTION:

Use recycled asphalt millings as an aggregate base course supplement.

Estimated potential savings:
Initial: $ 800,000
Future: $ 0,000
Total: $ 800,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 02-004

Idea Description: Use recycled asphalt millings as an aggregate base course

supplement.

Advantages of alternative concept:

1. Reduces cost of aggregate base

2. Reduces haul-away cost of asphaltic concrete

Advantages of original concept:

1. Less variability of the base material grading

Risks of implementing alternative concept:

1. Auality control might be less effective with the additional testing frequency
requuirements.

Calculations and/or Discussion:

For many projects, the existing asphaltic concrete can be pulverized in place, mixed in
with existing aggregate base course, re-compacted, and new asphaltic concrete placed
on top. That will generally not be the procedure for this project.

Since the majority of the project has not reached the beyond 30% stage, there is time to
review pavement design alternatives. More of the in-situ materials may be saved and
re-used as supplements to new material if the following general procedures are used to
produce material that can be recycled:

1. Pulverizing can be used to break up the existing asphaltic concrete since
contamination with the underlying aggregate base is not a concern. Stockpile
both the existing aggregate base and the pulverized asphaltic concrete.

2. New aggregate base should be delivered to the site and stockpiled.
3. Mix all the new and re-used materials using an on-site pug mill.
4. Place and compact as usual.

It is recommended that no more than 50% of the required aggregate base course be
supplemented with recycled material. The estimated quantity of aggregated base for
this project is 94,300 cy. If half of the new material is replaced, the initial savings, using
materials cost only at $20/cy is $943,000. There is an added processing cost for the
mixing; this is about $1.50/cy or an additional cost of $141,500. The net savings is
about $801,500.
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VALUE ANALYSIS PROPOSAL NO. 01-044

SUMMARY PROPOSAL DESCRIPTION:

Increase the amount of reclaimed asphalt pavement (RAP) from 15% to 20%.

Estimated potential savings:
Initial: $ 650,000
Future: $ 0,000
Total: $ 650,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-044

Idea Description: Increase the amount of reclaimed asphalt pavement (RAP) from

15% to 20%.

Advantages of alternative concept:

1. Reduces the cost per ton of asphaltic concrete

2. Re-uses a non-renewal resource

Advantages of original concept:

1. More plants available to price and provide the product

2. Product quality is less complicated

Risks of implementing alternative concept:

1. Fewer plants produce product

2. Need one source of material that can provide the RAP, otherwise new design will
be required for the new source

Calculations and/or Discussion:

The process of reclaiming existing asphalt to re-use in new mixes consists of the
following steps:

1. Mill old asphalt, haul it to the asphalt plant and stockpile

2. Determine the grading and amount of bitumen remaining in the millings

3. Account for the millings asphalt when producing a new design and only add the
remaining bitumen to meet design requirements

4. The RAP will be processed through a separate drier and remixed with the new
aggregate

5. Add the additional bitumen during the wet mixing process

6. Load out the mix

The chart and diagram on the following page illustrate the amount of RAP allowed by
several states and shows a photograph of the RAP stockpiles at a plant site.

The revised City of Tucson/Pima County (COT) specifications allow for the introduction
of up to 15% RAP. The Arizona Department of Transportation (ADOT) in a 2010
revision to its Standards and Specifications also allows up to 15% RAP. The latter is
constantly evolving and the industry anticipates that ADOT will allow up to 30% in the
near future.

It is our experience that RAP generally contributes about 1.5% bitumen to the total mix
requirement. While there is a reduction in the use of new aggregate generally equal to
the percent of RAP in the mix minus the amount of bitumen, the additional processing
cost generally offsets this cost savings.
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1 project, and the dates of construction.

Location % RAP Dates of Construction
North Carolina 40 % September 2007
South Carolina ' 30and50% | October 2007
Wisconsin | 25 % " November 2007
Florida | 45 % " December 2007
Kansas | 30t040% May 2008
vDeIaware - 35 % ‘ Summer 2008
Minnesota (MnROAD) 30 % ’ 2008
Minois 110 to 50 % allowed | 2008

e —

AP processing and fine and coarse aggregate stockpiles at an asphalt concrete production plant

(e ————

The amount of asphaltic concrete estimated for this project is about 131,000 tons. If the
mix contains approximately 20% RAP at 5% bitumen content, the amount, in tons, is
about 1,310. The cost of 70-10 bitumen is about $500 per ton. Therefore, the
estimated savings is estimated at $655,000
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VALUE ANALYSIS PROPOSAL NO. 01-040

SUMMARY PROPOSAL DESCRIPTION:

Use terminal blend asphalt rubber instead of crumb rubber.

Estimated potential savings:
Initial: $ 100,000
Future: $ 0,000
Total: $ 100,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-040
Idea Description: Use terminal blend asphalt rubber instead of crumb rubber.

Advantages of alternative concept:

1. No need for costly specialized equipment. No portable plants required for blending
of crumb rubber with asphalts.

2. No additional holding areas for storing the crumb rubber product.

3. Easiest for the contractor to incorporate into their traditional manufacturing

process.

4. Completely eliminates potential problems with heating and blending of crumb
rubber and asphalt products.

5. Eliminates smoke and particulates from entering the atmosphere

6. Better durability than crumb rubber ARAC.

7. Reduces delay in waiting for a rubber plant to be available.

Advantages of original concept:
1. Uses more crumb rubber

Risks of implementing alternative concept:
1. None

Calculations and/or Discussion:

This idea addresses terminal-blend rubber as opposed to mixing crumb rubber at the
local plant, using a separate tank and mixing valve and applying the applicable
structural coefficient.

The process consists of having the raw tire crumb rubber delivered to the processing
plant where the styrene-butadiene-styrene (SBS) polymer-modified asphalt is
introduced to a wetting vessel. Both products are precisely blended by weight with the

use of computer-controlled scales. Themat er i al is then fAcookedo

hours under high pressure at temperatures as high as 425 degrees Fahrenheit. This
method of blending the materials produces a consistent and smooth homogenous blend
of tire crumb rubber assuring the complete breakdown of the crumb rubber into the
asphailt.

By contrast, in the fAwet methodo, cdr far dfh
minutes at 425 degrees Fahrenheit. The potential exists for the crumb rubber to fail to
break down completely into a homogenous liquid form, which could jeopardize the
quality of the final product. Also, because of the portable nature of the operation, large
amount of particulates are released into the atmosphere during the manufacturing
process.

The savings with terminal blend comes in areas outside the cost of the product. The
actual per ton cost is about the same as crumb rubber. The most important savings
items are:
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1 With crumb rubber, the schedule for paving has to fit the time frame that the
rubber plant is in town. That is generally not the most efficient time frame.

1 The production time is faster because there are inherently fewer production
problems with terminal blend; therefore, there are fewer delays which saves
money.

In discussing this comparison with several local paving contractors, the overall savings
is about 3% of the laydown cost. For this project, that would be about $105,500.
Round to $100,000.
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VALUE ANALYSIS PROPOSAL NO. 01-039

SUMMARY PROPOSAL DESCRIPTION:

Do not use rubberized asphalt for the side streets.

Estimated potential savings:
Initial: $ 80,000
Future: $ 0,000
Total: $ 80,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:

HORRIOCKS
Solutions Engineering & Facilitating, Inc.& E NG I III'\! E ER S

Final Report 3-31




PAG Value Analysis Study
RTA Grant Road Value Analysis Project July 2011

EVALUATION

Idea Number: 01-039

Idea Description: Do not use rubberized asphalt for the side streets.
Advantages of alternative concept:

1. Reduction of cost with no significant loss of service

2. Does not hold up well to turning and stopping movements
Advantages of original concept:

1. Quieter pavement

Risks of implementing alternative concept:

1. Public may want it, even if there is no benefit.

Calculations and/or Discussion:

One of the advantages of rubberized asphalt surface courses is that on high-volume,
high-speed roadways, the noise reduction using rubberized asphalt can be as high as 3
dB. Also, using a higher structural coefficient can result in a 27% reduction in pavement
section.

However, on low-volume, low-speed, short residential streets, these advantages are not
realized. Specifically:

1. Even on regular PAG asphalt mixes, there is minimal noise generated due to the
low speed.

2. Side streets typically require a structural number less than the minimum. So, the
additional thickness realized by using rubberized asphalt will be a loss because
of the minimum section requirement.

3. Paving short stretches of roadway 200 ft. to 500 ft. is not cost effective.

If rubberized asphalt was used, it would be no greater than % inch in compacted
thickness. The savings realized would consist of:

There are approximately 78 side streets, with anticipated length of paving about 200
feet for a 30-foot wide roadway. The price difference, in-place, between rubberized
asphalt at $83/ton and standard asphaltic concrete at $75/ton is $8/ton. The
estimated tonnage for these areas is 1100 tons.

However, to place the rubberized asphalt would require a second mobilization, while
the full 2 inches could be paved if the standard PAG mix would be used. Therefore,
about 90% of the cost of placing the rubber would be realized as a savings, about
The savings is about $80,000.
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VALUE ANALYSIS PROPOSAL NO. 02-006

SUMMARY PROPOSAL DESCRIPTION:

Mill the existing asphaltic concrete that is planned for demolition to minimize
contamination and make available for future use as reclaimed asphalt pavement
(RAP) or recycled base material.

Estimated potential savings:
Initial: $ 400,000
Future: $ 0,000
Total: $ 400,000

Additional Description:

RAP is reclaimed asphalt paving that is produced in a plant. Recycled aggregate
can be replaced immediately after removing.

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 02-006

Idea Description: Mill the existing asphaltic concrete that is planned for demolition to

minimize contamination and make available for future use as reclaimed asphalt

pavement (RAP) or recycled base material.

Advantages of alternative concept:

1. Reduces the demand for a non-renewable resource i aggregate

2. Reduces haul costs for new materials

3. Reduces the cost for new materials both for aggregate base and asphaltic
concrete

Advantages of original concept:
1. Uses freshly mined material.
2. Easier to control during protection

Risks of implementing alternative concept:

1. Inexperienced materials producer/supplier

2. Higher placement cost

3. Number of sources is less than those available for new material

Calculations and/or Discussion:

Milling is more exact, compared to pulverization. The blades can be set to within ¥ of
an inch. This minimizes the underlying base course, resulting in less costly processing
of the material for re-use in an asphaltic concrete mix. It will require transportation to a
plant that processes millings. Currently there are two plants in Tucson that have the
capability to reclaim the millings for production of new mix.

Contaminated mixes can only be re-used if the large chunks of pavement are removed
or are reprocessed to smaller particles or are removed using a screening plant. The
excess will still require hauling off the site and will probably not be re-used on the
current project.

There is a cost of $5.00 per yd? used in the project estimate. The proviso is that the
method of removal is up to the contractor i he can mill or use a front end loader and
haul away. However, the contractor typically takes this into account. The estimated
savings is $0.75 per yd®. There is approximately 525,000 yd® on this project and a
resulting savings of about $400,000.
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VALUE ANALYSIS PROPOSAL NO. 01-086

SUMMARY PROPOSAL DESCRIPTION:

Perform classification counts to re-evaluate truck percentage for the pavement
analysis and the selection of the design vehicle.

Estimated potential savings:
Initial: $ 910,000
Future: $ 0,000
Total: $ 910,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:

F01-042 - Reduce the pavement section by re-evaluating input parameters.
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EVALUATION

Idea Number: 01-086
Idea Description: Perform classification counts to re-evaluate truck percentage for the
pavement analysis and the selection of the design vehicle.

Advantages of alternative concept:

1. Reduces the design ESALs (Equivalent Single Axle Load), resulting in a thinner
pavement section.

2. Could reduce off tracking and associated radius of horizontal curves, providing
more flexibility in the horizontal alignment.

Advantages of original concept:
1. Accomodates infrequent WB-67 trucks without encroachment on adjacent lanes
2. Provides pavement life beyond 20 years

Risks of implementing alternative concept:
1. WB-67 vehicles may need to make multi-point turns, encroach on adjacent lanes
or run over curb

Calculations and/or Discussion:

The vehicle classification in the 100% Final Geotechnical Addendum/Pavement Design
Summary (July 2011) assumes 4.8% semi-truck volume (TT, TS, TST) as part of the
vehicle mix, which represents more than 2,500 semi-trucks per day.

Verification of truck percentages for Oracle Road between Miracle Mile and Prince
(http://www.azdot.gov/mpd/data/Reports/PDF/SHSKDTFactorTable.pdf) shows that
Oracle Road has 3% semi-truck traffic (the same percentage applies to SR86 just west
of 1-19). Since Oracle Road has a similar (or higher) function than Grant Road, it is
assumed that the percentage of semi-trucks on Grant Road should not exceed 3%.
Since semi-trucks are responsible for most of the pavement loads, this small change
reduces the design ESAL value from 21.8 million ESALs to 14.5 million ESALs (a 35%
reduction). ESAL calculations are provided on the next page. This in turn reduces the
pavement thickness by approximately 1 inch.

Performing a vehicle classification count would help identify the exact vehicle mix and
optimize the pavement design, which could result in significant savings. In addition, a
classification count would indicate how frequently WB-67 vehicles use the roadway. An
allowance can be made for increased truck traffic (relative to current levels), but it
should stay within the truck levels of roadways like Oracle Road.

At this point, the LOONS for the indirect left turns, the channelized right turn lanes, and
the minimum radius of horizontal curves (for off-tracking) are designed to accommodate
WB-67 traffic. However, the dual left turn lanes onto Grant Road or the single left turn
lanes from Grant Road are not designed to accommodate the WB-67, so the choice of
design vehicle needs to become consistent. | TE6s Recommended
Context Sensitive Solutions differentiates between a Design Vehicle and a Control
Vehicle, as follows:
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1 A Design Vehicle must be accommodated without encroachment into the
opposing traffic lanes.

1 A Control Vehicle less frequently uses a facility and must be accommodated, but
encroachment into the opposing traffic lanes, multi-point turns, or minor
encroachments is acceptable.
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CURRENT ESAL CALCULATIONS

Auto L Truck Bus MT TS 1T TST

ESAL Factonl 0.0008 0.0100| 4.2800| 0.4000| 2.0668 2.0227 3.1506

Yearn ADT 69.309 22.809 0.309 2.809 0.409 2.009 2.409
1| 45,375 9,182| 37,761| 212,654| 185,493 136,920| 669,994 1,252,316 2,504,321
2| 45,795 9,267| 38,111| 214,624| 187,211| 138,188| 676,198 1,263,913 2,527,512
3| 46,219 9,353| 38,464| 216,611| 188,944 139,468| 682,460 1,275,617 2,550,917
4| 46,647 9,439| 38,820| 218,617| 190,694 140,759 688,780 1,287,429 2,574,539
51 47,079 9,527| 39,179| 220,641| 192,460 142,063| 695,158 1,299,351| 2,598,379
6| 47,515 9,615| 39,542| 222,685| 194,242 143,378| 701,595( 1,311,383 2,622,441
7] 47,955 9,704 39,908| 224,747 196,041| 144,706| 708,092| 1,323,527 2,646,725
8| 48,399 9,794| 40,278| 226,828| 197,856| 146,046| 714,649 1,335,783| 2,671,234
9| 48,847 9,885| 40,651| 228,928| 199,688 147,398 721,267 1,348,153 2,695,970
10 49,300 9,976| 41,027| 231,048| 201,537| 148,763| 727,946 1,360,637 2,720,935
11 49,756| 10,068 41,407| 233,188 203,404| 150,141| 734,687| 1,373,236 2,746,131
12| 50,217 10,162 41,791| 235,347| 205,287 151,531 741,490( 1,385,953 2,771,561
13 50,682 10,256 42,178| 237,526| 207,188 152,934 748,356| 1,398,787 2,797,226
14 51,151| 10,351 42,568| 239,726 209,107| 154,351| 755,286| 1,411,740 2,823,129
15 51,625 10,447 42,962| 241,946| 211,043| 155,780 762,280( 1,424,813 2,849,271
16| 52,103| 10,543 43,360| 244,186| 212,997 157,223 769,339| 1,438,007 2,875,656
17| 52,586 10,641| 43,762| 246,448| 214,970 158,678 776,463| 1,451,323 2,902,285
18 53,073| 10,740 44,167| 248,730| 216,961 160,148 783,654 1,464,762 2,929,160
19 53,564 10,839 44,576| 251,033| 218,970 161,631 790,910( 1,478,326 2,956,285
20| 54,060 10,939| 44,989| 253,358 220,997| 163,128| 798,234| 1,492,016| 2,983,661
TOTAL ESALs 54,747,335
40% (Design Ln) 21,898,934

REVISED ESAL CALCULATIONS
Auto L Truck Bus MT TS TT TST

ESAL Facton 0.0008| 0.0100| 4.2800| 0.4000| 2.0668 2.0227 3.1506

Yeal ADT 69.309 24.609 0.309 2.809 1.009 1.009 1.009
1| 45,375 9,182| 40,742| 212,654| 185,493 342,301| 334,997 521,798 1,647,168
2| 45,795 9,267 41,119| 214,624 187,211| 345,471| 338,099| 526,630 1,662,421
3| 46,219 9,353| 41,500| 216,611| 188,944 348,670 341,230 531,507 1,677,815
4| 46,647 9,439| 41,885| 218,617| 190,694 351,898 344,390 536,429 1,693,352
5| 47,079 9,527| 42,272| 220,641| 192,460 355,157 347,579 541,396 1,709,033
6| 47,515 9,615| 42,664| 222,685| 194,242 358,446 350,798 546,410 1,724,859
7] 47,955 9,704| 43,059| 224,747| 196,041| 361,765| 354,046 551,470 1,740,831
8| 48,399 9,794| 43,458| 226,828| 197,856 365,115| 357,325 556,576 1,756,951
9| 48,847 9,885| 43,860 228,928| 199,688 368,496| 360,633 561,730 1,773,221
10, 49,300 9,976| 44,266| 231,048| 201,537 371,908| 363,973 566,932 1,789,641
11 49,756 10,068 44,676| 233,188| 203,404 375,352 367,343 572,182 1,806,214
12| 50,217 10,162 45,090| 235,347| 205,287 378,828 370,745 577,480 1,822,940
13 50,682 10,256 45,507| 237,526| 207,188 382,336 374,178 582,828 1,839,820
14 51,151| 10,351| 45,929| 239,726| 209,107 385,877 377,643| 588,225 1,856,857
15 51,625| 10,447 46,354| 241,946| 211,043| 389,450 381,140( 593,672 1,874,052
16| 52,103| 10,543 46,783| 244,186| 212,997 393,056 384,670 599,169 1,891,406
17| 52,586 10,641| 47,217| 246,448| 214,970 396,696 388,232 604,718 1,908,921
18 53,073| 10,740 47,654| 248,730| 216,961 400,370 391,827 610,318 1,926,598
19 53,564 10,839 48,095| 251,033| 218,970 404,077 395,455 615,969 1,944,438
20| 54,060 10,939| 48,540| 253,358 220,997| 407,819| 399,117| 621,673| 1,962,444
TOTAL ESALs 36,008,982
40% (Design Ln) 14,403,593
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If the WB-67 is a relatively infrequent vehicle, it could be a control vehicle, but should
not be the design vehicle, as they could complete turning movements while encroaching
onto other lanes. Changing the design vehicle would have an impact on the radius of
returns at channelized right turns (shortening pedestrian crossing distances), would
probably reduce the pavement area, and would also allow more flexibility on the
horizontal alignment by reducing the radius of horizontal curves, which is currently
constrained by the off tracking of WB-67 trucks.

Pavement savings with revised ESALs

Roadway width, ft 80
Length, ft 28,000
Area, SF 2,240,000
Depth reduction -1in (ft) 0.083
Volume Reduction, ft3 186,667
Asphalt reduction - 140 Ib/ft3 (tonls) 13,067
Cost/ton $ 70.00
Pavement Savings 914,667
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VALUE ANALYSIS PROPOSAL NO. 01-012

SUMMARY PROPOSAL DESCRIPTION:

Use a 10-year, instead of a 20-year, life cycle pavement section.

Estimated potential savings:
Initial: $ 600,000
Future: $ 0,000
Total: $ 600,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-012

Idea Description: Use a 10-year, instead of a 20-year, life cycle pavement section.

Advantages of alternative concept:

1. Reduced initial cost

2. Allows for re-assessment of traffic at the 10-year point and determines if an
overlay is really needed

Advantages of original concept:

1. More conservative and allows for increased traffic loads and higher ADT

Risks of implementing alternative concept:

1. Could require overlay that in future dollars could be more costly to place in the

future than today
2. May face public scrutiny and dissatisfaction if re-construction of the pavement is
needed only 10 years after construction

Calculations and/or Discussion:

The accuracy in estimating 20 years out has become less and less reliable. We could
drasticallyover-bui | d an area using todayods dol ldrs th
need in the present.

A method to ensure that this is a cost savings procedure is to design a pavement
section for 20 years, determine the required subgrade and base preparation and
thicknesses, then design the pavement for 10 years, keeping the base section and
subgrade support values. This will result in a thinner asphaltic concrete component.
The computations are presented below.
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10,400,000 18 kip equivalent wheel loads
2.50 Change in Serviceability Designed Structural No.
Layer Thickness
2.00 Terminal Index Coefficient (in.) Coefficent SN
0.40 Standard Deviation for AC 0.44 8.5 3.74
-1.645 Zr 0.14 4 1 0.56
13,000 Reslient Modulus Total 4.3

4.33 Structural Number

Calculation

7.017033 7.017063

Use a Drainage Coefficient of 1

The above results in a reduced thickness of ¥z inch and saves approximately $600,000

Solutions Engineering & Facilitating, Inc. A:&
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VALUE ANALYSIS PROPOSAL NO. 01-032

SUMMARY PROPOSAL DESCRIPTION:

Eliminate decorative colored concrete.

Estimated potential savings:
Initial: $ 500,000
Future: $ 0,000
Total: $ 500,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-032
Idea Description: Eliminate decorative colored concrete.

Advantages of alternative concept:

1. Colored concrete fades quickly in Tucson and does not provide long term value.

2. ltis likely that concrete color won't be consistent between subsequent phases -
difficult for contractor to match color exactly.

3. Colored concrete is difficult to repair and maintain - would be easier to patch and
repair non-colored concrete if work needed to be done - i.e. utility repairs, etc.

4. Decorative concrete is only infrequently used in public applications in Tucson and
the quality of work could not be assured in a competitive bidding environment.

Advantages of original concept:

1. Colored concrete was presented to community.
Risks of implementing alternative concept:

1. None noted.

Calculations and/or Discussion:
Discussion

The Design Concept Report (DCR) states that context sensitive design is to be used

t hroughout Gr ant Road. Solufiohh(ESSCmatdss geeks Bensi t i
combine the art and science of developing places (including streets) in harmony with
surrounding areas.o

The decorative concrete patterns shown in the Streetscape Plan Enlargements of the
Oracle Road intersection plans are inconsistent with this concept, as decorative colored
concrete is a material used somewhat infrequently in the Tucson area. When used, it is
typically in more upscale single family residential applications, rather than public areas.
The Tucson area has only a few contractors who would be skilled in this type of work.

Colored concrete has not consistently performed long term within the Tucson area, with
fading commonly occurring. Moreover, it is difficult to repair, when damages occur or
repairs need to be made.

Calculations

Oracle Intersection plan estimates have 33,000 sf of sidewalk and 6,200 sf of colored
concrete. 19% of sidewalks contain decorative treatment. The 30% plan estimates
indicate 476,400 sf of sidewalk. If 19% of this sidewalk has decorative treatment, this
would total 90,440 sf of decorative concrete.

Cost of plain concrete is 3.50/sf. Decorative finishes add approximately $5.00/sf. Coloring
the concrete adds $3.00/sf and adding decorative finishes adds another $2.00/sf +/-.
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Eliminating all the decorative concrete would eliminate $452,000 (90,440 sf x $5.00/sf for
decorative treatment).

It is possible to delete the color only but continue to provide some other textural interest i
exposed aggregate, sandblast, etc. This would provide about half the savings ($226,100).
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VALUE ANALYSIS PROPOSAL NO. 01-060

SUMMARY PROPOSAL DESCRIPTION:

Replace hardscape in narrow medians with rock muich.

Estimated potential savings:
Initial: $ 300,000
Future: $ 0,000
Total: $ 300,000

Additional Description:

During the design of the Grant/Oracle intersection improvement, the City's
landscape architect decided it would be better to replace the landscaping and
rock mulch in the 6-foot wide medians with colored concrete to minimize future
maintenance costs.

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-060

Idea Description: Replace hardscape in narrow medians with rock mulch.
Advantages of alternative concept:

1. Reduction in installation cost.

2. Reduced fixed objects along the roadway

Advantages of original concept:

1. Reduction in future maintenance cost.

Risks of implementing alternative concept:

1. Potential for additonal efforts to control weeds and litter.

2. Lack of city staff support

Calculations and/or Discussion:

There is approximately 10,152 If of 6-foot wide median. The estimated cost of colored
concrete is $6.50/sf and the estimated cost of rock mulch is $.60/sf for a difference of

$5.90/sf.

The cost savings would be 10,152 x 5 ft. (inside of curb width) x $5.90 = $299,484.
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LIFE CYCLE COST ANALYSIS

PROJECT LIFE (IN YEARS):||20 INTEREST:]16.00%
ORIGINAL
COSTS ALTERNATIVE ALTERNATIVE ALTERNATIVE
"A" COSTS "B" COSTS "C" COSTS

INITIAL COSTS: $329,940.00 $30,456.00
BASE COST:
OTHER INITIAL COSTS:
SUBTOTAL INITIAL COSTS: $329,940.00 $30,456.00
SINGLE EVENT FUTURE COSTS
YEAR (from base year):
COST:
YEAR:
COST:
YEAR:
COST:
YEAR:
COST:
SALVAGE VALUE:
PRESENT WORTH OF REPLACEMENT COSTS:
ANNUAL COSTS
MAINTENANCE COSTS: $3,046.00
OPERATIONS COSTS:
ENERGY COSTS:
OTHER ANNUAL COSTS:
SUBTOTAL ANNUAL COSTS: $3,046.00
PRESENT WORTH OF ANNUAL COSTS: $34,937.38
NET PRESENT VALUE $329,940 $65,393

CAPITAL SAVINGS $299,484

FUTURE SAVINGS ($34,937)

TOTAL SAVINGS (original - alternative) $264,547
NOTE: ltems in italics are calculated
HORROCKS
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VALUE ANALYSIS PROPOSAL NO. 01-054

SUMMARY PROPOSAL DESCRIPTION:

Eliminate pedestrian shade structures in channelized islands.

Estimated potential savings:
Initial: $ 127,000
Future: $ 0,000
Total: $ 127,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-055 - Remove seating walls from channelized islands.
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EVALUATION

Idea Number: 01-054

Idea Description: Eliminate pedestrian shade structures in channelized islands.

Advantages of alternative concept:

1. Eliminate cost of construction and installation

2. Eliminates maintenance of structures

3. Eliminates possible sight visibility issues

Advantages of original concept:

1. Provides shade for pedestrians stranded on the island because of right turn
vehicle movement

2. Could possibly encourage loitering on islands which would be a safety issue

Risks of implementing alternative concept:

1. None noted.

Calculations and/or Discussion:

The 30% plans show 6 right-turn channelized vehicle lanes for the project. Each island
is designed for 2 shade structures except one which would have one shade structure.
This would be a total number of structures of 11 @ $11,500 each.

The cost of the structures and installation alone is estimated at $126,500 for the 11
structures. The structures would only benefit those pedestrians stranded on the islands
when crossing the intersection by vehicle movement which is under yield signage and
actual use would be minimal. The noted savings does not include potential
maintenance costs which would likely be minimal based on historic use by other
jurisdictions.
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VALUE ANALYSIS PROPOSAL NO. 01-081

SUMMARY PROPOSAL DESCRIPTION:

Use less expensive streetscape items.

Estimated potential savings:
Initial: $ 100,000
Future: $ 0,000
Total: $ 100,000

Additional Description:
It is likely that less expensive streetscape items will be purchased if the
precedent of using standard street furniture is continued.

Related Value Analysis Proposals and/or Supplemental Recommendations:

SR01-051 - Continue use of standard street furniture and poles on future phases
(beyond the early intersection project).
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EVALUATION

Idea Number: 01-081
Idea Description: Use less expensive streetscape items.

Advantages of alternative concept:

1. Reduced prices for streetscape items may allow for more items to be purchased
initially.

2. Hardscape items can be reduced in cost with minimal to no reduction in quality.

3. Making use of hardscape materials more typically used locally is consistent with
the goals of context sensitve design.

4. Unigue materials may be discontinued by manufacturers in the future.

5. More competitions among manufacturers of standard materials will lower unit cost.
Unigue materials from a single manufacturer will cost a premium.

Advantages of original concept:

1. Has been approved by city staff, task force, and the public.
Risks of implementing alternative concept:

1. Some stakeholders may interpret this to be a loss in quality.

Calculations and/or Discussion:
Discussion

The DCR states that context sensitive design is to be used throughout Grant Road.
AThe Cont e xSolutiGne (CSS) process, seeks to combine the art and science
of developing places (including streets) in harmony with surrounding areas.o

The hardscape items shown in the Streetscape Plan Enlargements of the Oracle Road
intersection plans are inconsistent with this concept, as some of the materials selected
are used infrequently in the Tucson area, such as the cast-in-place seat wall.

Cast-in-place concrete for landscape features is not routinely used in the Tucson area
for public improvements. Masonry hardscape features are common, however, as
Tucson has a plentiful supply of workmen skilled in the masonry trades. High quality
masonry work at a competitive price is typical, while comparable cast-in-place concrete
work is not as readily available. Context sensitive principles would dictate that this be
taken advantage of.

Specifying alternative and less costly street furniture is also a viable option. According
to the DCR:

Alt 1 s |Iikely that maliscantinaesbnerofehe selectes y
street furnishing elements, but over the recent years manufacturers have
consistently developed models of street furnishings with a sleek and more
modern appearance, including the use of silver metallic finishes. It can be
expected that this style will remain current over the next 15 years. An alternative
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streetscape palette that is a contemporary interpretation of more traditional-styled
streetscape furnishings has also been developed, but is not recommended.0

Calculations

Current Bid Tab ltems:

9140031 Trash Receptacle 58 @ $1,500 = $87,000
9144012 Bench 39 @ $2,750 = $107,250
9159001 Seat Wall 192 If @ $80/If = $15,360

Reduce cost of trash receptacles and benches by 1/2 = $97,125

Seat wall quantities are too low for significant savings, based on Estimate Report. The
100% Opinion of Probable Cost estimated cast-in-place seat wall at $114/If. This is a
more accurate price. Even using this figure, cost savings would be insignificant.

Note: Quantities in Estimate Report seemed low. It is likely that greater savings could
be realized.
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VALUE ANALYSIS PROPOSAL NO. 01-055

SUMMARY PROPOSAL DESCRIPTION:

Remove seating walls from channelized islands.

Estimated potential savings:
Initial: $ 4,000
Future: $ 0,000
Total: $ 4,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-054 - Eliminate pedestrian shade structures in channelized islands.
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EVALUATION

Idea Number: 01-055

Idea Description: Remove seating walls from channelized islands.

Advantages of alternative concept:

1. Eliminate cost of installation

Advantages of original concept:

1. Provide seating for pedestrians crossing the streets and being stranded on the

island because of vehicle movement
2. Possibly become an attractive nuisance encouraging loitering on the island which

would be a safety issue.
Risks of implementing alternative concept:
1. None noted

Calculations and/or Discussion:

Remove seat walls in the islands of the channelized right-turn lanes. If Proposal 01-054
(Eliminate pedestrian shade structures in channelized islands.) is accepted, the use of
the seat walls would be reduced and would not support the cost of construction of the
walls. Even if pedestrian shade structures are constructed, pedestrian time on the
island does not warrant installation of the benches.
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VALUE ANALYSIS PROPOSAL NO. 01-046

SUMMARY PROPOSAL DESCRIPTION:

Reduce the quantity of landscaping to improve visibility.

Estimated potential savings:
Initial: $ 200,000
Future: $ 0,000
Total: $ 200,000

Additional Description:

Reducing the quantity of landscaping at intersections and in front of business
areas increases overall visibility.

This savings may have already occurred. The Oracle Road Intersection plans
already show a substantial reduction in landscaping from the 30% DCR project
plans. If this precedent is followed throughout the rest of the project, this
proposal will occur regardless.

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-080 - Reduce the number of trees in the median.
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EVALUATION

Idea Number: 01-046
Idea Description: Reduce the quantity of landscaping to improve visibility.

Advantages of alternative concept:

1. City of Tucson and Pima County traffic engineers routinely remove landscaping at
intersections after installation to improve visibility, citing safety reasons.

2. Intersections seem an ideal place to have enhanced landscaping during the design
phase. The reality at construction is that they become cluttered with traffic signal
and utility elements.

3. Tucson businesses commonly are concerned that landscaping reduces their
visibility, deterring potential customers and clients.

4. Reducing the quantity of trees in the intersections reduces the city's responsibility
to maintain trees within site visibility triangles. The plans currently show trees at
the intersections within the sight visibility triangle. These trees must be pruned to
maintain 6' clear from the ground plane. If the City of Tucson falls behind in
pruning the trees to this standard and an accident occurs, the City can be held
liable for damages.

Advantages of original concept:

1. Providing generous landscaping reduces the overall heat island.

2. Providing generous landscaping creates a shady environment that pedestrians will
want to use.

Risks of implementing alternative concept:

1. Less mitigation of overall urban heat island effect.

2. Reducing the amount of shade in pedestrian areas makes the area less
comfortable and attractive to pedestrians and transit users.

Calculations and/or Discussion:
Discussion

In discussion both with traffic engineers and with business people, there are often these
concerns and perceptions: 1. Trees at intersections impede visibility and deter safety;
and, 2. Trees in front of businesses reduce visibility of these businesses, deterring
potential customers and clients.

City and county traffic engineers routinely remove landscaping at intersections after
installation, citing safety reasons. While seemingly an ideal place for enhanced
landscaping during design, the reality is that during construction, intersections become
cluttered with traffic signal and utility elements.

One of the guiding principles in the DCR is to balance mobility along a crossroad with
access to businesses, residences, and other destinations. Businesses commonly are
concerned that landscaping reduces their visibility, deterring potential customers and
clients. Spacing out trees in front of businesses to permit greater visibility seems a
reasonable alternative.
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Calculations

Total number of trees shown on DCR = 2,569 trees at a cost of $423,885. If the overall
quantity of trees is reduced by 20%, the cost of the trees will be reduced from $423,885
to $339,108 (line 8061005 of cost estimate) with a savings of $91,770.

The irrigation cost will be reduced by approximately 10% since less landscaping
requires less irrigation. The cost will be reduced approximately $95,850 (10% of line
880002).

$ 91,770 Tree Savings
+ 95,850 [rrigation Savings
$200,000 +/- Total Savings

Reducing ongoing watering and maintenance requirements may also produce tangible
cost reductions.
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VALUE ANALYSIS PROPOSAL NO. 01-080

SUMMARY PROPOSAL DESCRIPTION:

Reduce the number of trees in the median.

Estimated potential savings:
Initial: $ 200,000
Future: $ 30,000
Total: $ 230,000

Additional Description:

These savings may already be accounted for. The Oracle Road Intersection
plans already show a substantial reduction in median tree quantities from the
30% DCR project plans. If this precedent is followed throughout the rest of the
project, this proposal will occur regardless.

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-046 - Reduce the quantity of landscaping to improve visibility.
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EVALUATION

Idea Number: 01-080
Idea Description: Reduce the number of trees in the median.

Advantages of alternative concept:

1. Closely planted trees next to the sidewalk provide shade for pedestrians and are
clearly indicated; trees in the median do not provide shade for pedestrians and can
be spaced farther apart.

2. Trees can be spaced farther apart on the median in order to provide landscape
value for vehicles moving through the space.

3. Reducing the quantity of median trees reduces the city's responsibility to maintain
trees within site visibility triangles. The plans currently show median trees within
the sight visibility triangle. These trees must be pruned to maintain 6' clear from
the ground plane. If the City of Tucson falls behind in pruning the trees to this
standard and an accident occurs, the City can be held liable for damages.

4. Reducing the quantity of fixed objects within the median reduces the City's liability.

Advantages of original concept:
1. Greater mitigation of urban heat island affect.

Risks of implementing alternative concept:
1. There may be public resistence to a reduction in landscaping.

Calculations and/or Discussion:
Discussion

Spacing the median trees farther apart would cause minimal to no decline in the
aesthetic appearance of the roadway from the perspective of vehicles moving through
the roadway space. Closely planted trees next to the sidewalk provide shade for
pedestrians and are clearly indicated; trees in the median do not provide shade for
pedestrians and can be spaced farther apart.

Calculations
Total number of trees shown on DCR = 2,569 trees at a cost of $423,885. If the overall
quantity of trees is reduced by %, the cost of the trees will be reduced from $423,885 to

$317,914 (line 8061005 of cost estimate) with a savings of $105,971.

The irrigation cost will be reduced by approximately 10% since fewer trees will need to
be irrigated. The cost will be reduced approximately $95,850 (10% of line 880002)

$105,971 Tree Savings
+ 95,850 Reduced Scope to Irrigation System
$200,000 +/- Total Savings

These savings may already be accounted for. The Oracle Road Intersection plans
already show a substantial reduction in median tree quantities from the 30% DCR
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project plans. If this precedent is followed throughout the rest of the project, this
proposal will occur regardless.

Reducing ongoing watering and maintenance requirements may also produce tangible
cost reductions.
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VALUE ANALYSIS PROPOSAL NO. 01-056

SUMMARY PROPOSAL DESCRIPTION:

Replace all tree grates with decorative rock.

Estimated potential savings:
Initial: $ 200,000
Future: $ 0,000
Total: $ 200,000

Additional Description:
Remove all 167 tree grates and replace them with 1-inch decorative rock at a
depth of 3 inches.

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-060 - Replace hardscape in narrow medians with rock mulch.
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EVALUATION
Idea Number: O1-056
Idea Description: Replace all tree grates with decorative rock.
Advantages of alternative concept:
1. Reduces capital cost
2. Maintains aesthetics
3. Maintains water harvesting function
Advantages of original concept:
1. Allows larger area for pedestrian traffic
2. ADA compliant
3. Allows public art opportunity
4. Protects irrigation and tree roots from foot traffic
Risks of implementing alternative concept:
1. May have to replace rock often in high pedestrian use areas
Calculations and/or Discussion:
The tree grates vary in size an the808rdtimaten

shows a cost of $1,200/tree grate; for the calculation below,a 56 x506 gr at e
calculate rock. Calculations reflect removing the tree grate, maintaining the structural
soilb,and installing decor, ahich is approxonatily .28ty ofaock3 0

per location; there are 167 locations.

Using an average tree grate size of 5 6 x 5 0

Iltem Unit Qty Cost Total
Tree Grate EA 167 $1,200 $200,40(
1" Decorative Rock CY 39 $35 $1,36E

Cost Differenct  $199,03¢
*Excludes any future maintenance costs

Removing the tree grates and installing rock will reduce installation costs while
maintaining aesthetics and water harvesting functions, whereas installing tree grates
reduces the possibility of irrigation lines being damaged by foot traffic. There is concern
about differential settlement in heavy pedestrian areas if rock or decomposed granite is
used and there may be a higher maintenance cost associated with this method.
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LIFE CYCLE COST ANALYSIS

PROJECT LIFE (IN YEARS):"ZO INTEREST:16.00%
ORIGINAL
COSTS ALTERNATIVE ALTERNATIVE ALTERNATIVE
"A" COSTS "B" COSTS "C" COSTS

INITIAL COSTS: $200,400.00 $1,365.00
BASE COST:
OTHER INITIAL COSTS:
SUBTOTAL INITIAL COSTS: $200,400.00 $1,365.00
SINGLE EVENT FUTURE COSTS
YEAR (from base year):
COST:
YEAR:
COST:
YEAR:
COST:
YEAR:
COST:
SALVAGE VALUE:
PRESENT WORTH OF REPLACEMENT COSTS:
ANNUAL COSTS
MAINTENANCE COSTS: $1,000.00
OPERATIONS COSTS:
ENERGY COSTS:
OTHER ANNUAL COSTS:
SUBTOTAL ANNUAL COSTS: $1,000.00
PRESENT WORTH OF ANNUAL COSTS: $11,469.92
NET PRESENT VALUE $200,400 $12,835

CAPITAL SAVINGS $199,035

FUTURE SAVINGS ($11,470)

TOTAL SAVINGS (original - alternative) $187,565
NOTE: Items in italics are calculated
HORROCKS
Solutions Engineering & Facilitating, Inc. & E NG I Iﬂ' E ER S
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VALUE ANALYSIS PROPOSAL NO. 01-009

SUMMARY PROPOSAL DESCRIPTION:

Eliminate or shorten irrigation shrub emitter lateral line.

Estimated potential savings:
Initial:  $ 150,000

Future: $ 0,000
Total: $ 150,000

Additional Description:

Ideal irrigation practices advocate for separate tree and shrub lateral lines, with
duplicate parallel pvc pipes extending throughout a project site. However, with
the small quantity of shrubs and understory plants, in addition to the long
stretches of roadway with no understory plants at all, this added expense may

not be warranted.

Related Value Analysis Proposals and/or Supplemental Recommendations:

HORTT’“IOCKS
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EVALUATION

Idea Number: 01-009
Idea Description: Eliminate or shorten irrigation shrub emitter lateral line.

Advantages of alternative concept:

1. Shortening the length of irrigation shrub lines reduces irrigation installation costs.

2. Reducing the scope of the irrigation system reduces long term watering and
maintenance costs.

3. Watering isolated groups of succulents (such as in the middle of a median) by
using Dri-Water would shorten irrigation lines.

4. Eliminating the irrigation shrub line would produce even greater cost savings.

Advantages of original concept:

1. Ideal irrigation practices advocate for separate tree and shrub lateral lines.
Risks of implementing alternative concept:

1. None noted.

Calculations and/or Discussion:

It is generally considered the best irrigation practice to provide separate tree and shrub
emitter lines when designing an irrigation system for desert landscaping. An ideal
watering regime for a tree differs from that for a shrub or understory plant; trees require
greater amounts of water, but with less frequency as compared to a shrub. However,
when costs are a concern and the overall shrub quantities are limited, it may be worth
considering only providing one emitter line that can provide water to both. Furthermore,
the majority of the plants being watered by the shrub emitter line are accent plants,
which do not require frequent watering. Consider eliminating the shrub irrigation line
and, instead, water both trees and shrubs off one emitter line.

$958,500 is shown as overall irrigation cost in DCR

Approximately 30% of the cost of the irrigation is the PVC emitter lines. Half of
this would be the tree line and half would be the shrub line.

1 Eliminating the total shrub line could save up to $143,775.

il
il

Another item that was originally considered was reducing or eliminating the higher
maintenance plants. Plants shown on the DCR plans that require ongoing yearly
maintenance (i.e. must be cut back to the ground) in order to look attractive include the
following:

i Salvia clevelandii (Cleveland Sage)

1 Salvia greggii (Red Chihuahuan Sage))

T Muhl enbergia capillaries fARegal Mi st o (Reg
T Muhl enbergia rigida ANashvilled (Nashville
9 Calylophus hartwegii (Calylohus)

f Lantana species fAiNew Goldo (New Gold Lanta
T Lantana mont evi deTralingdantamr®) bao ( Whi t e
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This idea was discarded as these plants totaled only $13,000 in the Estimate Report.
These may require additional yearly maintena
however.

A last consideration is to reduce the length of the shrub emitter line rather than omitting
it altogether. In areas where there are isolated groupings of understory plants, such as
in the median, one of the following recommendations is recommended:

1 Change this understory plant to a cactus species, which would not require
watering

1 Eliminate the shrub irrigation line to this isolated grouping. Instead water these
isolated groupings of plants with Dri-Water gel packs until they are established
(this would work with succulent species)
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VALUE ANALYSIS PROPOSAL NO. 01-008

SUMMARY PROPOSAL DESCRIPTION:

Use High Density Polyethylene (HDPE) instead of Reinforced Concrete Pipe
(RCP) for storm drains.

Estimated potential savings:

Initial: $ 627,000
Future: $ 0,000
Total: $ 627,000

Additional Description:

The savings shown above are due to the engineers' estimate showing much
higher than normal (the recent bid tabs) cost for RCP. The estimate is also for

RCP, not HDPE. Use of HDPE is estimated to result in an additional $97,000.
savings (i.e. a total savings of $724,000).

Related Value Analysis Proposals and/or Supplemental Recommendations:

HORI‘T’“IOCKS
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EVALUATION

Idea Number: 01-008

Idea Description: Use High Density Polyethylene (HDPE) instead of Reinforced
Concrete Pipe (RCP) for storm drains.

Advantages of alternative concept:

1. Cost savings

Advantages of original concept:

1. Pipe type consistent with existing pipe type

Risks of implementing alternative concept:

1. Reliability of HDPE to RCP connections

Calculations and/or Discussion:

It appears that minor cost savings can be realized by the use of HDPE rather than RCP.
The cost savings for using HDPE (calculated below) uses recent bid tabs. To make the
cost comparison between HDPE and RCP more accurate, recent bid tabs for RCP
should also be used. When this is done, the cost savings for using HDPE instead of
RCP is estimated to be $97,393, not including future price increases.

It has also been noted that the unit costs for RCP used in the current cost estimate are
substantially higher than those give in recent COT and Marana bid tabs. Revising unit
costs for RCP pipe to those give in the recent bid tabs results in a reduction in the cost
of storm drain pipe of $861,832.00 (see below). This cost saving decreases to
$626,577 if the cost of the RCP increases by 10% per year for the next 5 years.

P01-008

Use of HDPE instead of RCP for storm drains

Pipe Type Pipe Size (inches) 18" 24" 30" 36" 42"
Quantity (feet) 51 3780 571 779 619

RCP Original Unit Cost $ 160.00 $ 185.00 $ 205.00 $ 245.00 $ 375.00

RCP Original Total Cost $ 8,160.00 $ 699,300.00 $ 117,055.00 $ 190,855.00 $ 232,125.00

HDPE Proposed Unit Cost $ 42.00 $ 45.00 $ 52.00 $ 60.00 $ 64.00

HDPE Proposed Total Cost $ 2,142.00 $ 170,100.00 $ 29,692.00 $ 46,740.00 $ 39,616.00
Item Cost Savings $ 6,018.00 $ 529,200.00 $ 87,363.00 $ 144,115.00 $ 192,509.00
Total Cost Savings $ 959,205.00

Revised Storm Drain Cost Estimate based on recent COT bid tabs

RCP Revised Unit Cost $ 48.00 $ 55.00 $ 65.00 $ 90.00 $ 110.00

RCP Revised Total Cost $ 2,448.00 $ 207,900.00 $ 37,115.00 $ 70,110.00 $ 68,090.00
Item Cost Savings $ 5,712.00 $ 491,400.00 $ 79,940.00 $ 120,745.00 $ 164,035.00
Total Cost Savings $ 861,832.00

Estimated cost savings (for RCP) assuming 10% per year increase in prices of RCP over the next 5 years
Total Cost Savings $ 626,577.57
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VALUE ANALYSIS PROPOSAL NO. 01-031

SUMMARY PROPOSAL DESCRIPTION:

Eliminate water harvesting in the median and along the roadside where street
slopes exceed 1%.

Estimated potential savings:
Initial: $ 400,000
Future: $ 0,000
Total: $ 400,000

Additional Description:

This recommendation contemplates that water harvesting basins will be
eliminated where street slopes exceed 1%. The purpose of this recommendation
is to avoid the construction of basins where the adjoining grades have high
slopes, which make it more difficult and costly to grade the basins and requires
periodic installation of check dams.

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-031

Idea Description: Eliminate water harvesting in the median and along the roadside

where street slopes exceed 1%.

Advantages of alternative concept:

1. Cost savings associated with elimination of about 30% of the basins and all check
dams

2. Reduces debris/garbage accumulation in basins which reduces maintenance costs

3. Reduces risks of drainage to adjoining property

4. Simplifies basin grading

Advantages of original concept:

1. Volume of basins greater than proposed alternative

Risks of implementing alternative concept:

1. Less storm water for trees

Calculations and/or Discussion:

Basin grading becomes more complicated when adjoining slopes exceed 1%, and the
efficiency of basin inlets is very low where street slopes exceed 1%. These
complications will result in higher costs for structures and 6-12 inches of berming may
also be required around the perimeter of the basins to contain the storm water. Top
elevations of the berms and basin perimeters must be constructed to conform to
engineered elevations in order to prohibit unintended breaching, erosion, and flooding of
adjoining property. Berming also prevents sidewalk runoff from entering the basins.
Preliminary calculations indicate that basins would be eliminated along about 30% of
the project length (length of project where street slopes exceed 1%).

As noted by the design engineers, these basins only serve to provide supplemental
water for landscape and do not function to reduce flooding. The trees will need
irrigation regardless of whether or not water harvesting is proposed.

Maintenance costs for basins accepting street runoff may be higher than anticipated
due to debris and oil deposits, erosion repair, and weed growth. Life of the basins may
compromised by oil/grease deposits that will seal basin bottoms; which will result in
prolonged standing water.

Cost estimates for basin inlets and outlets are not given as a line item in the original
estimate and, therefore, not included in the cost analysis for the proposed alternative.

HORRIOCKS
Solutions Engineering & Facilitating, Inc.& E NG I III'\! E ER S

Final Report 3-71




PAG
RTA Grant Road Value Analysis Project

Value Analysis Study
July 2011

P01-031

Eliminate Inlets, Outlets to Water Harvesting Basins and Check Dams

Type Structure Number Unit Cost Item Cost
Original Check dams/spillways 290 $ 1,200.00 $ 348,000.00
Proposed Check dams/spillways 290 $ -

Item Savings $ 348,000.00

Original Water Harveting Basins LS $ 132,600.00 $ 132,600.00
Proposed Water Harveting Basins LS $ 92,000.00 $ 92,000.00
ltem Savings $ 40,600.00

Cost Savings $388,600.00

Solutions Engineering & Facilitating, Inc. A;&
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VALUE ANALYSIS PROPOSAL NO. 01-077

SUMMARY PROPOSAL DESCRIPTION:

Eliminate inlets and outlets to water harvesting basins and check dams.

Estimated potential savings:
Initial: $ 350,000
Future: $ 0,000
Total: $ 350,000

Additional Description:
This recommendation contemplates that water harvesting basins will only receive

storm water from direct rainfall and from sidewalk runoff.

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-077
Idea Description: Eliminate inlets and outlets to water harvesting basins and check
dams.

Advantages of alternative concept:

Cost savings associated with elimination of all basin related structures

Reduces debris/garbage accumulation in basins

Eliminated oil/pollutant deposits in basins

Reduces risks of drainage impacts to adjoining property

Simplifies basin grading

Volume of basin not exceeded during high magnitude storms so check dams not
required

Advantages of original concept:

1. Implements sustainable design concept

Risks of implementing alternative concept:
1. Reduced flow to water harvesting areas

oA LNE

Calculations and/or Discussion:

Detailed grading will be required to allow water harvesting basins to function as
intended and 6-12 inches of berming may also be required around the perimeter of
some of the basins to contain the storm water. Top elevations of the berms must be
constructed to conform closely to engineered elevations in order to prohibit unintended
breaching, erosion and flooding of adjoining property. Berming also prevents sidewalk
runoff from entering the basins. Check dams and spillway structures will likely be
required where street slopes exceed roughly 1%.

Proposed water harvesting basins designed to only accept direct rainfall and sidewalk
runoff will provide a more visually attractive landscape and much lower maintenance
costs during the life of the project. As noted by the design engineers, these basins only
serve to provide supplemental water for landscape and do not function to reduce
flooding.

Maintenance costs for the basins accepting street runoff (current design) may be higher
than anticipated due to debris and oil deposits, erosion repair, and weed growth. Life of
the basins may be compromised by oil/grease deposits that will seal basin bottoms,
which results in prolonged standing water. Landscape areas along public roads is
usually conducted on a regular schedule rather than on a need basis so the potential
problems outlined above may be present for extended periods of time.

Cost estimates for basin inlets and outlets are not given as a line item in the original
estimate and, therefore, not included in the cost analysis for the proposed alternative.
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P01-077
Eliminate street inlet and outlets to water harvesting basins
Type Structure Number Unit Cost Item Cost
Original Check dams/spillways 290 $ 1,200.00 $ 348,000.00
Proposed  Check dams/spillways 0 $ - -
Cost Savings $348,000.00

Note: the number of check dam structures used in this estimate is based on the number
given in the engineers cost estimate.
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VALUE ANALYSIS PROPOSAL NO. 01-007

SUMMARY PROPOSAL DESCRIPTION:

Match proposed catch basin size to available storm drain capacity.

Estimated potential savings:
Initial: $ 110,000
Future: $ 0,000
Total: $ 110,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-007
Idea Description: Match proposed catch basin size to available storm drain capacity.

Advantages of alternative concept:

1. Minor cost savings

Advantages of original concept:

1. Better utilization of available storm drain capacity
Risks of implementing alternative concept:

1. Existing storm drain may be under utilized

Calculations and/or Discussion:

More detailed investigations conducted as a part of this VA study determined cost
savings of downsizing catch basin sizes will be minimal. There is also some risk that
the available storm drain capacity may be under utilized by doing so. In addition, catch
basins were sized to comply with street drainage design criteria (i.e., limiting the lateral
spread during the 10-year storm). This portion of the proposal is being failed for these
reasons.

This analysis also looked at revising the unit cost estimate for concrete catch basins for
PC/COT STD. DTL 308 with a wing = 16'. The cost savings given above are based on
the revised unit cost for this particular structure.

The unit costs for PC/COT STD. DTL. 308 (concrete catch basins) were also reviewed

during the evaluation of this proposal. Unit costs used for the engineersdcost estimate

are close to recent bid tabs for all catch basin lengths except for the Wing=16 feet. The
engineersbc o st esti mates for a DTL. ,Whiédhisw4,00h a 16
higher than the engineersée st i mat e f or t he same Recentbidt ure w
tabs give the highest contractor estiThate for
unit cost was used to update the total cost estimate for these catch basins (of which

there are 31 being proposed on the 30% plans).

P01-007
Revised cost estimate for PC/COT STD. DTL. 30 with 16" wing

Original UnitCost $ 12,000.00

Quntity $ 31.00
Original Total Cost $ 372,000.00
Revised Unit Cost $ 8,500.00
Quntity $ 31.00
Revised Total Cost $ 263,500.00
Total Cost Savings $ 108,500.00
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VALUE ANALYSIS PROPOSAL NO. 01-087

SUMMARY PROPOSAL DESCRIPTION:

Use pedestrian lighting at bus stops only, since street lights provide the required
pedestrian illumination levels at other locations.

Estimated potential savings:
Initial: $ 2,700,000
Future: $ 155,000
Total: $ 2,855,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-013 - Reduce street lighting levels from 2.0 foot candles (fc) to 1.4 fc.
P01-052 - Put pedestrian lighting on a timer.
F01-036 - Mount the pedestrian lights on shared poles with the street lights.
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EVALUATION

Idea Number: 01-087

Idea Description: Use pedestrian lighting at bus stops only, since street lights provide

the required pedestrian illumination levels at other locations.

Advantages of alternative concept:

1. Significant savings in construction cost

2. Reduces long term maintenance needs

3. Significantly reduces power costs to the City over the life of the project

4. Eliminates comparison with other urban RTA projects that will not get dedicated
pedestrian lighting

Advantages of original concept:

1. Provides enhanced visibility for pedestrians

2. Beautifies the project

Risks of implementing alternative concept:

1. May require discussion with the public and the task force

Calculations and/or Discussion:

The proposed minimum maintained average vertical illuminance for pedestrian lighting
is 0.5 fc, which is less than the level already provided by the street lights (2.0 fc
average, 3:1 avg/min ratio ~0.67 min). This is confirmed by the iso-illuminance
(photometric contours) provided for the Grant Road-Oracle Road intersection in the
100% lighting design report. However, greater pedestrian lighting levels may need to
be provided at pedestrian crossings and at bus stops. Typically, signalized pedestrian
crossings and intersections have sufficiently high lighting levels from street lights.
However, higher lighting levels may be needed at bus stops, so attention should be
focused on those areas.

Pedestrian activity on Grant Road is moderate. Other areas of the City with similar or
greater pedestrian activity do not have separate Eedestrian lighting. Examples include
Speedway Boulevard, Campbell Avenue, and 6" Street in the vicinity of the U. of A.
Further, installation of pedestrian lighting here may lead to requests for installation of
pedestrian lighting on other urban RTA projects that cannot be funded with the current
budgets.

Instead, it is suggested that any pedestrian lighting beyond the street lighting and the
bus stops be provided by individual property/business owners.
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The DCR estimates the cost of the pedestrian lighting system at $3,590,800. The
proportion of the cost estimated in the 100% plans for Grant/Oracle is consistent with
the DCR when the luminaires, power pedestals, foundations, conduits, conductors,
pullboxes, and other equipment are added. Given that pedestrian lighting at bus stops
will be preserved, 25% of the cost of the pedestrian lighting will be preserved, and the
rest (75%) will be eliminated.

Reduction in pedestrian lighting = $3,590,800 x 75% = $2,700,000

Annual reduced energy cost for the 65W luminaires can be calculated as:

(365 days)(10 hrs/day)(0.065 kWh)(764 luminaires)($0.1/kWh)(75%): $13,595/year
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LIFE CYCLE COST ANALYSIS

PROJECT LIFE (IN YEARS):

20

INTEREST:]6

.00%

ORIGINAL
COSTS

ALTERNATIVE
"A" COSTS

ALTERNATIVE
"B" COSTS

ALTERNATIVE
"C" COSTS

INITIAL COSTS:

BASE COST:

OTHER INITIAL COSTS:.

SUBTOTAL INITIAL COSTS:

SINGLE EVENT FUTURE COSTS

YEAR (from base year):

COST:

YEAR:

COST:

YEAR:

COST:

YEAR:

COST:

SALVAGE VALUE:

PRESENT WORTH OF REPLACEMENT COSTS:

ANNUAL COSTS

MAINTENANCE COSTS:

$13,595.00

$0.00

OPERATIONS COSTS:

ENERGY COSTS:

OTHER ANNUAL COSTS:

SUBTOTAL ANNUAL COSTS:.

$13,595

PRESENT WORTH OF ANNUAL COSTS:

$155,934

NET PRESENT VALUE

$155,934

CAPITAL SAVINGS

FUTURE SAVINGS

TOTAL SAVINGS (original - alternative)

NOTE: Items in italics are calculated
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VALUE ANALYSIS PROPOSAL NO. 01-013

SUMMARY PROPOSAL DESCRIPTION:

Reduce street lighting levels from 2.0 foot candles (fc) to 1.4 fc.

Estimated potential savings:
Initial: $ 530,000
Future: $ 0,000
Total: $ 530,000

Additional Description:

1.4 fc is in compliance with current City practice, and exceeds the minimum
requirements from IESNA and the draft revisions of the Pima County/City of
Tucson outdoor lighting code (1.3 fc).

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-013
Idea Description: Reduce street lighting levels from 2.0 foot candles (fc) to 1.4 fc.

Advantages of alternative concept:

1. Reduced number of poles, pullboxes, lamps and other elements of the lighting
system

2. Potentially reduced light entering homes adjacent to the project

3. Reduced long term maintenance cost

4. Change in lighting levels would be in compliance with national and local standards

Advantages of original concept:
1. Higher lighting levels and the perception that increased lighting levels provide
improved security

Risks of implementing alternative concept:
1. None noted.

Calculations and/or Discussion:

In a recent project prepared for the City of Tucson (Kolb Road extension), a lighting
level of 2.0 fc (Minimum Maintained Average Illumination) was recommended by the
c shop

consultant. T h e
the conflict with their standard detail.

Cityos

el

ectri

responded

The national standards for illumination are established by the Illlumination Engineering
Society of North America (IESNA). For a major road with moderate pedestrian activity
IESNA recommends 1.3 fc. (see table below).

Table 2: llluminance Method - Recommended Values

Road and Pedestrian Conflict Pavement Classification i ) .

Area {¥iokmum Maninisiped Averago Vaues) Uniformity | Veiling

Ratio Luminance
Road Pedestrian R1 R2 & R3 R4 Ratio
Conflict Area EavgEmin Lavg
lux/fe lu/fc luxffc
Freeway Class A 6.0/0.6 | 9.0/0.9 | B.0/0.8 3.0 0.3
Freeway Class B 4.0/0.4 | 6:0/0.6 | 5.0/0.5 30 0.3
High 10.0/1.0 | 14.011.4 | 13.011.3 3.0 0.3
Expressway Medium | 8.0/08 | 12012 | 10.01.0 | 30 0.3
Low 6.0/06 | 9.0/09 | 8.0/0.8 3.0 0.3
. High 12.01.2 | 17.011.7 | 16.011.5 30 0.3
Major Medium | 9.0/09 [18.0/1.3 }11.0i.1 | 3.0 03
Low 6.0/06 | 9.0/09 | 8.0/08 3.0 0.3
c . High 8.0/0.8 | 12.0/1.2 | 10.0/1.0 4.0 0.4
 Collector Medium | 6.0006 | 9.000.9 | 8.0/0.8 40 0.4
Low 40/04 | 6.0/06 | 5.0/05 4.0 0.4
Local High 6.0/06 | 9.0/0.9 | 8.0/0.8 6.0 0.4
oca Medium | 5.0/05 | 7.000.7 | 6.006 6.0 0.4
Low 3.0/03 | 40/04 | 4.0/04 6.0 0.4
HORROCKS
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In addition, there is a proposed revision to the Pima County/City of Tucson outdoor
lighting code, which will apply to public ROWSs (and should be in effect when the project
is constructed). The revision requires also requires 1.3 fc for major roads.

Reduced lighting levels translate into increased spacing between luminaires. With the
revised illumination requirements, luminaire spacing is expected to be about 200 feet,
which represents a 30% reduction in the number of luminaires relative to the DCR.
Since some of the street lighting costs are associated with the system and not the
number of luminaires (i.e. power pedestals, conduit, conductors), the savings are
estimated as 20% of the original street lighting costs. Increased lighting levels may also
be desirable at bus stops.

Although the street lighting estimate on the DCR included custom (Capella) light poles,
the $2.6M cost is still considered appropriate as a base because the cost of street
lighting for the Grant Road/Oracle intersection was very close to the cost estimated in
the DCR for that segment, despite the use of standard street light poles.

Street Light Cost (DCR) = $2,630,000
Savings (20% of $2,630,000) = $526,000
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VALUE ANALYSIS PROPOSAL NO. 01-033

SUMMARY PROPOSAL DESCRIPTION:

Place street lights in median.

Estimated potential savings:
Initial: $ 500,000
Future: $ 0,000
Total: $ 500,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-033
Idea Description: Place street lights in median.

Advantages of alternative concept:

Reduces the required poles to approximately half.

Reduces the number of pullboxes by approximately half.
Reduces the amount of conduit and wiring by approximately half.
Reduces the conflict between poles and driveways.

Reduces the number of bollards required.

Reduces light spillover into residances

Advantages of original concept:
1. Provides a pole, pullbox and conduit/wiring for pedestrian lighting.
2. Leaves the median clear for future street car rail line.

Risks of implementing alternative concept:

1. Some intersections may still require lighting from signal poles due to the distance
between medians.

2. If pedestrian lighting is provided along the parkways, additional pedestrian lighting
poles are still required.

3. Median street lights might limit the ability to place a future street car/light rail line
down the middle.

4. Some light poles would have to be installed in a 6' median which could be
considered too narrow for installation

ogarwNE

Calculations and/or Discussion:

Years ago the City of Tucson lit divided arterial streets from the median which saved
money by eliminating poles and conduit and pullboxes. This policy was altered as a
result of a fatality in which a passenge died as a result of a driver running off the road
and into one of the center mounted poles. Much of the liability was assigned to the City
when it was discovered that the pole was placed too close to the median curb.

The ability to provide uniform lighting from the median should be enhanced due to the
limited use of large tree species in the median compared to the parkway.

5,280 ft. x .80% (not including intersections) x 5 mi. = 21,120 ft./185 (pole spacing) =
115 poles per side.

Savings = 115 x 2 sides x $5,000 (includes pole, foundation, luminaire, P.B., conduit,
and wiring) @$5,000 = $1,150.000 i 115 x 1 (median mounted w/double mast arms
includes pole, foundation, luminaire, P.B. conduit, and wiring) @ $6,000 = $690,000.

Savings in lighting fixtures = $1,150,000 - $690,000 = $460,000.
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VALUE ANALYSIS PROPOSAL NO. 01-052

SUMMARY PROPOSAL DESCRIPTION:

Put pedestrian lighting on a timer.

Estimated potential savings:
Initial: $ (10,000)
Future: $ 80,000
Total: $ 70,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-052
Idea Description: Put pedestrian lighting on a timer.
Advantages of alternative concept:

1. Reduced energy consumption.
2. Stops late night light extending into residential areas (annoyance to residents)

3. Longer lamp life.

Advantages of original concept:

1. Existing System utilizes LED lighting which has low power demand

2. Security lighting is provided during early moring hours which tend to be high crime
times.

Risks of implementing alternative concept:

1. Adverse public reaction to diminished lighting.

Calculations and/or Discussion:

Costs associated with this include the addition of timers at each circuit; assume
$10,000.

All pedestrian luminaires are 65 watt LED, and will remain LED with this proposal
764 pedestrian lights are to be installed

Assume average 4 hours of avoided power use/day

Cost of power: $0.10/kw-hr

= =4 =4 -4

Annual reduced energy cost = (365)(4)(0.065)(764)(0.1) = $7,250/year
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LIFE CYCLE COST ANALYSIS

PROJECT LIFE (IN YEARS):

INTEREST:

6.00%

ORIGINAL
COSTS

ALTERNATIVE
"A" COSTS

ALTERNATIVE
"B" COSTS

ALTERNATIVE

"C" COSTS

INITIAL COSTS:

BASE COST:
OTHER INITIAL COSTS:
Installation of timers

SUBTOTAL INITIAL COSTS:

$10,000.00

$10,000.00

SINGLE EVENT FUTURE COSTS
YEAR (from base year):

COST:

YEAR:

COST:

YEAR:

COST:

YEAR:

COST:

SALVAGE VALUE:

PRESENT WORTH OF REPLACEMENT COSTS

ANNUAL COSTS
MAINTENANCE COSTS:
OPERATIONS COSTS:
ENERGY COSTS:
OTHER ANNUAL COSTS:

SUBTOTAL ANNUAL COSTS:
PRESENT WORTH OF ANNUAL COSTS:

($7,250.00)

($7,250.00)
($83,156.93)

NET PRESENT VALUE

($73,157)

CAPITAL SAVINGS

($10,000)

FUTURE SAVINGS

$83,157

TOTAL SAVINGS (original - alternative)

$73,157

NOTE: Items in italics are calculated
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VALUE ANALYSIS PROPOSAL NO. 01-030A

SUMMARY PROPOSAL DESCRIPTION:

Reduce number of "PELICAN" crossings.

Estimated potential savings:
Initial: $ 1,200,000
Future: $ 0,000
Total: $ 1,200,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-030
Idea Description: Reduce number of "Pelican” crossings.

Advantages of alternative concept:
1. Save construction costs

Advantages of original concept:
1. Provides pedestrian with protected crossings at more convenient itervals reducing
walking

Risks of implementing alternative concept:
1. Would likely result in more J-Walking increasing conflicts between pedestrians and
vehicles

Calculations and/or Discussion:

Based on the aerial photos and considering development density, bus stops, and

pedestrian destinations,t he @A Pel i cano crossings in the

4™ Avenue @ Stationing 139+30

Fremont Ave and Santa Rita @ Stationing 172+30
Vine Avenue @ Stationing 187+30

Plumber & Wilson @ Stationing 222+10

Forgeus Ave @ Stationing 238+80

Rita Avenue @ Stationing 276+35

Bryant Avenue @ Stationing 329+50

Ralph Avenue @ Stationing 346+50

= =4 -4 -8 _-8_9_4_2

Eight of the crossings at $155,000 each could be eliminated until future demand
dictates their installation for pedestrian safety.
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VALUE ANALYSIS PROPOSAL NO. 01-064

SUMMARY PROPOSAL DESCRIPTION:

Combine the 3 indirect left turn traffic controllers (per intersection) into a single
controller at the main intersection.

Estimated potential savings:
Initial: $ 460,000
Future: $ 0,000
Total: $ 460,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-030A - Reduce number of "Pelican"” crossings.
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EVALUATION

Idea Number: 01-064
Idea Description: Combine the 3 indirect left turn traffic controllers (per intersection)
into a single controller at the main intersection.

Advantages of alternative concept:

1. Signal design using a single master control cabinet would reduce the construction
cost by eliminating 2 control cabinets, 2 control cabinet foundations, 2 service
pedestal cabinets, 2 service pedestal cabinet foundations, 2 battery back-up
cabinets, and 2 photo electric controls for street lights for each of 7 indirect left turn
intersections, as currently included in the 30% cost estimate for Grant Road

2. Improved coordination, as there is no risk of having the signals fall off coordination
(time savings to the public).

3. Reduced long term maintenance

Advantages of original concept:

1. The use of 3 control cabinets, each in close proximity to the signal control heads
offers direct visual contact by the signal technician. This arrangement is preferred
by city staff.

Risks of implementing alternative concept:

1. Rejection of alternative design by city staff.

Calculations and/or Discussion:

Currently the design for Grant Road corridor includes 37 controllers, mostly because
each signal design for indirect left turn intersections call for 3 interconnected signal
control cabinets, one at the main intersection and one at each of 2 signalized median
turn around intersections. An alternative to the 3-control cabinet design was considered
which included a single master control cabinet at the main intersection to control the
adjacent signalized median turn around signals. The proposed alternative would ensure
coordination between the 3 signals, which is critical to the efficient operation of indirect
lefts. With separate controllers there is a risk of losing coordination, as the individual
GPS clocks would need to be synchronized regularly.

This alternative design was communicated to City traffic engineering staff, but City staff
preferred the 3-control cabinet alternative and directed the design consultant to use that
alternative in the design for all 7 indirect left turn intersections.

The primary concern was visibility of signal phases from the controller(s). However, this
concern can be mitigated by the use of type |
eye level of signal technicians and would allow the technician to observe the indications

at the indirect left intersections 700-800 hundred feet away.
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ITEM QTY UNIT COST SAVINGS

Control Cabinet

(Type 1V) 14 $ 24,000 $ 336,000

Control Cabinet

Foundation 14 $ 1,500 $ 21,000

Service Pedestal

Cabinet 14 $ 5,000 $ 70,000

Service Pedestal

Cabinet Foundatio 14 $ 1,500 $ 21,000

Photo Electric

Control (Street

light) 14 $ 200 $ 2,800

Battery Back-up

Cabinet 14 $ 525 $ 7,350

TOTAL SAVINGS $ 458,150

H K
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VALUE ANALYSIS PROPOSAL NO. 01-050

SUMMARY PROPOSAL DESCRIPTION:

Develop clear strategy/policy on excess property disposal.

Estimated potential savings:
Initial: $ 74,000
Future: $ 1,032,000
Total: $ 1,105,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-099 - Develop a marketing program for remnant parcels.
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EVALUATION

Idea Number: 01-050
Idea Description: Develop clear strategy/policy on excess property disposal.

Advantages of alternative concept:

1. Puts property back onto the tax rolls.

Advantages of original concept:

1. Recaptures a portion of the acquisition cost upon sale of property.

Risks of implementing alternative concept:
1. None noted - Agencies should do this as stewards of taxpayers money.

Calculations and/or Discussion:

A clear strategy and policy must be developed for the disposal of excess surplus
property acquired. This allows taxpayer dollars used to acquire properties to be
recaptured and re-used for future acquisitions. It also places properties back on tax
rolls where property taxes can be collected.

The policy must address:

1 The timeliness of when properties are to be disposed of, (get property back on
the tax rolls)
o Within 90 days of acquisition?
o Within 1 year of completion of road construction?
1 How they are to be disposed of, (see also P01-099)
o Exchange for right of way needed on other projects?
o0 Sale by sealed bid?
o Sale by open bid?
0 Sale to adjacent property owners only?
o Hold for future City/County/Agency use?
1 To whom the funds are to be provided to:
o If the RTA funds the acquisition, should proceeds be returned to RTA?
o If the RTA funds the acquisition but acquiring agency has time and money
invested in managing or disposing the property, does agency retain a
portion of proceeds?
1 How those funds are to be used
o transportation budgets only
o general funds
o future acquisitions

Strategies should include:

1 Assembling smaller contiguous parcels into one or more larger parcel.
1 Redevelopment considerations.
0 Zoning changes
o Changes in neighborhood
HORROCKS
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Covenants to develop within specified time periods.
Who has responsibility to police covenants?
Hold/Sell Analysis.
Project needs first.
o Needs for laydown areas, equipment storage, etc.
o Cures for damages to adjacent parcels.

= =4 =4 -9

The Chief Real Estate Appraiser for the City of Tucson believes that 25% of the right-of-
way (ROW) costs could be recovered through the resale of remnant parcels.

If a comprehensive policy speeds up the return of this value by only one year on
average, then one yearos worth oifled onnthat
amount.

Calculation:
The 2010 annual inflation rate in the United States was 1.5%. The 2011 inflation rate to

date is tracking currently at 3.2%. For purposes of this calculation, a 2% inflation rate
will be used and an interest rate of 1.5% used, combined for an annual savings of 3.5%.

ROW costs: $126,384,851
25% recovery rate: $31,596,212
3.5% annual savings rate: $1,105,867

Because the right-of-way will be purchased over the next 15 years, the above savings is
the savings to the project over the life of the project development.
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VALUE ANALYSIS PROPOSAL NO. 01-099

SUMMARY PROPOSAL DESCRIPTION:

Develop a marketing program for remnant parcels.

Estimated potential savings:
Initial: $ 0,000
Future: $ 3,800,000
Total: $ 3,800,000

Additional Description:
What can be done differently to market remnant parcels than what is being done

currently?

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-099
Idea Description: Develop a marketing program for remnant parcels.

Advantages of alternative concept:

1. Puts properties back onto tax rolls.

2. Encourages development of vacant parcels.

3. Increases exposure of properties.

4. Allows for strategies to maximize the marketing of excess/surplus properties.
5. Allows for highest and best use value of the property to be maximized.

Advantages of original concept:

1. Puts money back into government coffers.

Risks of implementing alternative concept:

1. Currentagency staffwor k|l oads dondét provide suff

Calculations and/or Discussion:

Most agencies in Southern Arizona have established processes for the marketing of
remnant parcels, but their programs are reactive to a request by a member of the public
to purchase a specific property.

The government agencies can establish formal marketing programs as other agencies
do in other states. King County, Washington regularly markets their surplus properties
through the use of local real estate brokers.

Such programs begin with the identification of all properties owned by the agency, then
an analysis of whether the property is being held for a future government use or is
considered to be surplus property. If the initial analysis dictates holding the property for
future government use, it is removed from future consideration to be marketed. If the
initial analysis considers the property to be surplus, further analysis is warranted.

The next analysis is to determine the ability of the parcel to be developed. If the parcel
meets the minimum lot size for its current zoning and is configured in such a way that
development within established setbacks can be attained, then the parcel is typically
moved to the marketable inventory list. If it does not meet such criteria, it has little to no

~

value and is typically held for #fAlocalizedo d

ALocali zedod di s p dentfy onenafivekadjacentnpgrcehoaners who may
be interested in purchasing the remnant parcel in order to make their parcel larger. The
more adjacent parcel owners there are, the higher the potential demand. However, such
localized remnants will rarely be sold for their true market value. The asking price is
usually determined by an analysis by an appraiser of the contributory value the remnant
parcel would add to an adjacent parcel owner. Because of the low prices associated
with such parcels and the amount of time necessary to prepare the remnant parcel for
sal e, mo st agencies wonot deal with these un
desire to purchase such a remnant parcel, then the agency requires the potential
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purchaser to pay allthecostsof t he analysis and staffds

sale. In many cases, this cost can exceed the value of the property to be sold.

If the remnant parcel is placed on the marketable inventory list, most agencies advertise
the property for sale on their websites and sometimes with a sign. Local agencies have
used local real estate agents to market premium properties such as existing parcels
with residences on them. This has been very successful in the past. Whether a
government staff person or a local real estate broker markets the property for sale, it
must follow state laws that regulate agencies disposal of real property.

Current state laws require a bidding process for the disposal of real property by a
government agency. The two types of bidding processes that are currently allowed in
Ari zona are -Baoapéndi ds A& o dBobthsaeczffeetide tools td ebtain
the highest possible price in the current market conditions.

As stated, agencies do have developed marketing programs for their remnant parcels.
They just dondét promote their inventory
handle the responsibilities of marketing the properties.

Agencies can outsource this responsibility to real estate brokers but tend not to do this
unless they are forced to either by someone high up in their agency or unless there is a
law that requires them to market their remnant parcels and staff is not available. State
laws also frown on agencies paying a broker a commission, but it can be done.

A better solution for the current marketing programs utilized by agencies is to place the
responsibility of marketing their remnant parcels into the private sector. There are
several advantages to this:

1 Commissions are only paid when the property closes escrow.

1 No sale means no marketing costs to the agency.

1 Real estate brokers have the skills, tools and contacts necessary to market the
agencyb6s properties effectively.

Disadvantages are that agency personnel still have to provide the initial analyses to
determine the suitability of a remnant parcel for market.

In an ideal situation:

1 The determination of whether the remnant parcel is marketable should be made
when the property is acquired. All necessary data is available at this time and
has not yet been archived into a file in a storage cabinet.

1 The remnant parcel should be placed back on the market within 90 days of
completion of the parcel being cleared of improvements within the project limits
unless the remnant parcel is needed for construction of the public improvement
project (i.e. laydown areas, equipment storage, etc.) or unless it is being
assembled with an adjacent remnant parcel.

HORROCKS

Solutions Engineering & Facilitating, Inc. A:& E NG I Iﬂ' E ER S

Final Report 3-100

acti

\



PAG Value Analysis Study
RTA Grant Road Value Analysis Project July 2011

Calculation:

If 3% of the property acquired for the Grant Road Project was determined to be viable
remnant parcels with no project use and then sold using a marketing program, the
resulting savings would be $3,791,545.00 (3% x $126,384,851 total ROW cost from
15% estimate).
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VALUE ANALYSIS PROPOSAL NO. 01-083

SUMMARY PROPOSAL DESCRIPTION:

Sell portions of the existing Grant Road right-of-way (ROW) that is not going to
be used for future improvements.

Estimated potential savings:
Initial: $ 83,000
Future: $ 0,000
Total: $ 83,000

Additional Description:

Some areas of existing Grant Road ROW are outside of the future minimum
ROW and could either be sold or used for detention/retention or public open
space.

Related Value Analysis Proposals and/or Supplemental Recommendations:
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EVALUATION

Idea Number: 01-083

Idea Description: Sell portions of the existing Grant Road right-of-way (ROW) that is

not going to be used for future improvements.

Advantages of alternative concept:

1. Provides income to the city that can be used to offset acquisition and/or
improvement costs.

2. Reduces landscape and maintenance costs.

3. Potential to increase redevelopment potential of adjacent properties.

4. Potential to mitigate acquisition impacts for some properties.

Advantages of original concept:
1. Provides some additional space for usable open space for recreation, additions to
existing park space, and detention/retention of roadway run off.

Risks of implementing alternative concept:

1. Potential for missing opportunities to provide for the public good of open space
improvements and management of stormwater, sales need to be identified
strategically.

Calculations and/or Discussion:

There are several locations along the planned alignment for Grant Road where the new
roadway moves away from the existing alignment resulting in some land areas that are
outside of or in excess of the 137-foot ROW. Some of these may provide opportunities
to sell the excess ROW to the adjacent property owner.

Here is a review of the excess ROW areas:

Assumptions: $5/sf property sales price and $0.50/sf for reduced landscape cost.

North Side of Grant Road between Estrella and Fontana Avenues

There are two areas that would be somewhat difficult to use for retention and which are
landscaped in the 30% design drawings. These could be sold to adjacent property
owners. There are two areas of approximately 5,600 sf and 2350 sf. The combined
cost savings from property sale and reduced landscape is approximately $43,725.

North Side of Grant Road adjacent to Shopping Center at North West Corner with 1%
Avenue

There is an area between the proposed sidewalk and bus stop that could be sold to the
adjacent shopping center. The area totals 4,800 sf. The combined cost savings from
property sale and reduced landscape is approximately $26,400.
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South Side of Grant to the West of Martin Avenue

There is an area in front of three single family residences; it could be used as a
retention/detention area. The area totals 1,100 sf. The combined cost savings from
property sale and reduced landscape is approximately $6,050.

North Side of Grant to the West of Campbell Avenue

This area is adjacent to a city owned detention area and park and would be best used to
enhance these public uses.

South Side of Grant to the East of Norris Avenue

There is an area in front of one single family residence and a vacant parcel; it could be
used as a retention/detention area. The area totals 1,250 sf. The combined cost
savings from property sale and reduced landscape is approximately $6,875.

Total potential savings to the project is approximately $83,000.
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VALUE ANALYSIS PROPOSAL NO. 01-095

SUMMARY PROPOSAL DESCRIPTION:

Eliminate impact fees for business relocations.

Estimated potential savings:
Initial: ~ $ 1,300,000

Future: $ 0,000
Total: $ 1,300,000

Additional Description:

Infrastructure capacity is created through the elimination of demand associated
with properties already provided services. This capacity should be available for
reallocation to businesses and residents forced to relocate or for reallocation to
redevelopment projects along the corridor.

Related Value Analysis Proposals and/or Supplemental Recommendations:

SR01-017 - Encourage redevelopment of the corridor.
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EVALUATION

Idea Number: 01-095
Idea Description: Eliminate impact fees for business relocations.

Advantages of alternative concept:

1. Provides incentives for redevelopment of corridor

2. Enhances value of property available for resale

Advantages of original concept:

1. Greater revenue for other projects benefitting from impact fee proceeds
Risks of implementing alternative concept:

1. Difficulty in obtaining policy and ordinance changes

2. Specific additional improvements may still be required to support relocation

Calculations and/or Discussion:

Development Impact Fees are used to ensure that new development pays a portion of
the costs for new capacity in infrastructure which benefits the new development.

In the case of existing development which is being relocated, no new capacity is being
created to support the relocated business, as it is already receiving public services. No
additional fire, public safety, water rights or water production/treatment capacity, sewer
treatment capacity, recreation, general government, or roadway capacity is demanded
by a relocated business so long as the services at the original business location are
extinguished, and no new or expanded use occurs.

When business or residential development is relocated to new construction within the
Citybés <central i mpact fee district area,
infrastructure as it simply translates current demand to a new, nearby site. Where the
relocation is to an existing development (or to a new location outside of the region),
there is a net loss of service demand, creating capacity for additional growth without
expanded infrastructure.

Where relocation occurs that involves new construction, the costs of relocation borne by
the Grant Road project include any impact fees charged for the replacement structure.
This occurs often, particularly when a specialized replacement building is required.

It is estimated that approximately 85 dwelling units (average 1,400 sf) will be acquired
with the project and demolished.

It is estimated that 200,000 sf of non-residential building structure will be acquired with
the project and demolished.
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Replacement Impact Fee Cost for Residential:

Road fee ($1.66/sf)(1400 sf/du)(85 du) = $197,540
Parks fee ($0.86/sf)(1400 sf/du)(85 du) = 102,340
Police fee ($674/du)(85 du) = 57,290
Fire fee ($488/du)(85 du) = 41,480
Public Facilities fee ($501/du)(85 du) = 42,585

$441,235

For non-residential impact fees, gross square footage of building area is used for

calculating impact fees. For transportation, a

industrial/warehouse/office/commercial of $3,200/1000 gsf is used.

Replacement Impact Fee Cost for Non-Residential:

Road fee ($3200/kgsf)(200 kgsf = $640,000
Police fee ($699/kgsf)(200 kgsf) = 139,800
Fire fee ($269/kgsf)(200 kgsf) = 53,800
Public Facilities fee ($259/kgsf)200 kgsf) = 51,800

$885,400

rate  for

Total Estimated Value of Capacity (based upon impact fee rates) that is created by

extinguishing existing uses along the corridor:

$441,235 + $885,400 = $1,326,635

It is recommended that a credit program for impact fees be developed. As uses are
extinguished, a credit for capacity is created. As impact fees for replacement or
relocation are required, the credit account is utilized to satisfy the impact fee liability.
The value of credits used to support expansions at the time of relocation may be

accounted for in the relocation settlement agreement.

Further benefit to the project would occur if this concept was extended to sewer service
capacity related fees and water system production/resource development related fees.

Solutions Engineering & Facilitating, Inc. A:&

HOR‘}“IC)C:KS
ENGINEERS

Final Report 3-107



PAG Value Analysis Study
RTA Grant Road Value Analysis Project July 2011

VALUE ANALYSIS PROPOSAL NO. 01-001

SUMMARY PROPOSAL DESCRIPTION:

Acquire foreclosed properties or other real estate opportunities in advance of the
project.

Estimated potential savings:
Initial: $ (1,040,000)
Future: $ 1,330,000
Total: $ 290,000

Additional Description:

Related Value Analysis Proposals and/or Supplemental Recommendations:

P01-002 - Expand the voluntary acquisition program throughout the project
where appropriate.

P01-099 - Develop a marketing program for remnant parcels.

SR01-025 - Mitigate damages in areas where there are no acquisitions.
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EVALUATION

Idea Number: 01-001

Idea Description: Acquire foreclosed properties or other real estate opportunities in

advance of the project.

Advantages of alternative concept:

1. Current real estate values have declined

2. Opportunity cost savings for buying distressed property now as compared to in the
furture

3. Purchase property before improvements are made

Advantages of original concept:

1. Purchase property can be timed with development phasing of project

2. No need for advanced funding

Risks of implementing alternative concept:

1. Might be perceived this as taking advantage of owners in difficult times

2. Funding necessary for advanced aquistion might be devirted from current projects

3. City will need to manage and maintain early acquisition properties until
construction

Calculations and/or Discussion:

According to Tucson Association of Realtors multiple listing services, there have been
12 residential properties that have sold since 2009 with an address on the Grant Road
area of expansion. The average price per square foot of these residential properties is
$72.04/sf. Median price has been $68.25/sf.

Based upon three purchases of residential property on Phase One of the corridor, RTA
has paid $179/sf for 39 W. Grant, $106.80/sf for 301 E. Grant, and $120.95/sf for 41 W.
Grant.

These three purchases total $398,311. If these properties were distressed, the
statistical cost at $72/sf would have been $229,176, a savings of $169,135.

As it currently stands, there are 12 properties that RTA has foregone the opportunity to
purchase at the $72/sf range and which will need to be purchased at a later date. We
can assume these future purchases will be closer to the current residential properties
purchase price per square foot. If the difference is just $20/sf on these houses, the
extra costs for acquisition would be $290,000.

T o d a Q@obts $72 x 14,490 = $1,043,280 or $1,040,000
Future Costs: $92 x 14,490 = $1,333,080 or $1,330,000

Savings: $1,330,000 - $1,040,000 = $290,000
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The City would incur an expense to manage these advanced purchases through leasing
or demolition until time of construction.

Also, future savings per acquisition will depend upon the individual parcel in distress.
However, it is obvious that a property in distress is a considerable savings to the
acquisition costs of the entire project. Secondly, the best opportunity may be in the
short run, so the funding for this idea will be much higher in the early stages of the
project.

HORI‘T"“OCKS
Solutions Engineering & Facilitating, Inc.& ENGINEERS

Final Report 3-110




Value Analysis Study

PAG

July 2011

RTA Grant Road Value Analysis Project

G8'062'L70'9  IV1OL
43'062'/77'9 9£°878'9L §t7'880'ZT do°258'€90'S qo000'c.y  (0°22S'L6L
0°000'06T MOJOS3 Ul Jo-000°06T 110M
onisinboe || yd pasu ||Mpo‘o WoH
067579 [estesdde uipo o DE 617G 0°000'79 Jre1s3 [eay SO
0°LyL'E0F [esresdde uih0 00S'2T 00°2¥2'T 0°000°06€ P110RID M T2
26dn jo| Bunyred oy NSz L/v'220'T pasojopo’o VL1192 0°000°050'T laded A9
(9°'SvS'18S pasojo 09'S¥S'T 0°000'0SS pussumo]
L'19T'C pasojopo’o INAY7 0°00L'T uraiun
D00 paAowaypo0 D00 D00 D00 siuelog
0°000'0Z [esreidde ul 0°000'0Z auulL Yonit
%o.ooo,m@ [esreidde u %o.ooo,m@ SIRUEE
Buipuad 1500 UoNLI0[LJ0'000008 uomebni| ul Jo:000°008 3I0N N S8s0Y
0°000°GL [esreidde u 0°000°GL suaalfem
0°000°09 [esreidde u 0°000°09 dois axelig
0°000°29 [esreidde u 0°000°29 Bury 1sbing
0°000°09 [esreidde u 0°000°09 14 810]S UOSIN|
00 panowaypo0 D00 D00 uod uewusH
0°000'GZT [esreidde u 0°000'GZT safes AY
0°09Z'€8 MOJOSB Ul 0°09Z'€8 awll aALq
0'S8€°02 MOJOSB Ul Mo.mwm,om (o] 1ueoRA)WIOIS
0°S. 'O Lipuad Jayo 0°G7. ‘O M 82110
0'87T'29 Liipuad 180 Mo.wﬁ_mo xog 8y L U| Yoer
8°266'EL pasojo £3°'266 0°000'EL doys sxows
49°216'65¢ Pasojo)0°00S'2E 9°20T'T 0°0TE'922 smopp3
49656 '71S Pasojo)0°000'02 9°651'T 0°00S ‘€61 pun’
Buipuad 1500 uoNLI0|aLJ0ZSE ‘608 MOJIS3 Ul 0°2GE'608 Je|joq Ajiwre-
Buipuad 1500 UoNLI0[BL0 7€ 769 uomebn| ul q0'#£9'769 su| 3ebpng
16'8.1'06 pasojoye gTL 0T £G'G/9 05806/ a|be3
6'€€8'2TT paso[of0'00T ‘T D6°€9/ 0°0/6'STT UBUOON
6 TZY'STT pasojo D6°'928 0565 V1T uoSweI|[IM
oiisinbae | Ud paau |IIM0’00L 2 pasojopo‘0 D00 0°00L'Z Uep eulfered
SINIWWOD | TvioL S3ILON [ NOILYDO13H ONISO1D | NOILISINOOY  [LS3 ¥ddV [ivSIviddy | d3INMO
THVZHS-967-VZdS-T61-GZT
V1Y
TOZ'T AINC :80uesea|d Aep Jo 1ybry Joj areq 19bie ] 123r0Hd NOILOASHILNI ATHVI QY LNVHD

E R

1

HORI}"C)CKS
N

E N G

Solutions Engineering & Facilitating, Inc. &

Final Report

3-111



Value Analysis Study

July 2011

Wd p0:L0:T1 110T/8/9(T J0 1) TI0T=

ﬂ joes]
— £00 olg
LLLIE 3eid 3 den

30°€L obuey

oyl ‘UMo |

3 :uonoss

0S€'S$ 00l [€05°€SS$

:uonewJoju] Aadoid

(€) 000 YANMO $3[rer'es 001 [ev2'¥98|(€) D00 ¥INMO S |gzm .

05€'S$ g £05'€S$

(€) D00 YINMO S3Y|ver'9$ 00} |eve'vy9s|(€) OO0 YINMO S3N

93 \

:ejeq uoneniep

. % : ro_wﬁE._O“—(—.._.,,_.

/ , _ Ayadoid
0000 -60258 MMW § / I <& e
2V NOSONL : . ~ a 5

QY LNVYO M 6E

AAXCEIPOLTOSO!

—joasedgxdstoareg wu/syutl/A0s ewd st asay/dny

uonewloju|

Buipioosay

Baly uonenjep

e]EQ UOHEN[EA

€X79 € L0140 2WM B ¢ LO1 MdVd XNOdd Ll INIHI M NVNOON
:uondussag Auadoid :uoneuoju| Jakedxe] ¢ uonduosag
s 6// G\ g AVMJ === Niadoid
uoson.| dd LNVHO M 6€ il S0 je e
uo1yes0] aweN 30918 :wwwﬂmn ON J99.3S S [ o\ :o“ﬂﬁﬁww_m
4Rt 4
:ssaippy Auadoid \M/|<K) Q - \v
ssalppy
Ayuadoad
F320-60-51 1 | :joo1e4-dep-jo0g 4 :o_wmma.n. N

JSWIesiq apinSdey 3pINSHAEN Bl UJIA) So|0eJedulor) Saes $3|qejedwo)) Saes 5 Anbg
Xe] Jeinseal] KIoSIH SOJ0Ud 'Sdey ‘Ddd) Sebew] LV EEDNED) Krewwng

(OIEaS PeoUBApY

SSIYO0Ud NI NOILVNTVA

Ie3aq [924ed

SWOH |

Smmu‘mm< ¢

sodeiC

I NEERS

HORI}“C)CKS

E N G

3-112

RTA Grant Road Value Analysis Project

PAG

DY) S,108$3SSY Ajuno)) ewL]

Jossassy Auno) eutig AL jo 30

Solutions Engineering & Facilitating, Inc. A

Final Report



PAG Value Analysis Study
RTA Grant Road Value Analysis Project July 2011

HORI‘T""OCKS
Solutions Engineering & Facilitating, Inc.& ENGINEERS

Final Report 3-113



