PHASE 3 DEPLOYMENT PLAN

From the proposed master plan, three
options have been developed for
possible deployment during Phase 3 of
the Gresham Signad System and
Optimization Project.  The original
master plan recommended traffic
management and information elements
and components for installation under
Phase 3. Some of these components
include cameras, variable message signs
and highway advisory radio. The
purpose of this Master Plan update is to
clearly define the location and method of
communications to these proposed field
devices.

The origina Master Plan proposed
wireless communications to the majority
of signalized intersections north of
Burnside and east of 181% Avenue in the
Troutdale, Wood Village and Fairview
areas. Since the completion of the
original Master Plan, thousands of feet
of conduit for traffic signal interconnect
and some twisted wire pair has been
installed as part of new construction
occurring in the area. With thisin mind,
a significant amount of the currently
unconnected traffic signals will be
connected using wireline instead of
wireless technologies to take advantage
of the existing conduit and cable.
Hardwire interconnect such as copper
twisted wire pair can be more expensive
to install when new conduit must be
installed underground.  The original
master plan budget for Phase 2 did not
account for the hardwire interconnect
currently being installed and therefore
the cost to interconnect the remaining
signals will be higher than the original
budget proposed for Phase 2.

Since not al traffic signas can be
connected to the signal system with the
existing Phase 2 funding, three options
have been developed for the Phase 3
Deployment Plan. These options have
been developed based on the needs
identified, the evaluation of strategies
and input from the Steering Committee.

Phase 3 Options

Options Theme

Phase 3 Interconnect Remaining Signals in
Option 1: East Multnomah County

Phase 3 Motorist Information System

Option 2:

Phase 3 Adaptive Signal Control on Burnside
Option 3: Street

Phase 3 Adaptive Signal Control on 181%
Option 4: Avenue

A set of ITS system components and
elements were selected within Option 2
and Option 3 to address the identified
theme. The components and elements
were chosen based on their ability to
meet the needs and how well they
complement other selected components.
Each option is not exclusive and
elements may be removed or included
with any other option. The fina
preferred option could likely include
elements from any of the options
described within.

Phase 3 Options

Option 1: Interconnect Remaining
Sgnalsin East Multnomah County

Figure B-1 shows the communication
cable proposed for this option and Table
B-1 details the estimated cost. This
option for phase 3 completes the
installation of communications
infrastructure  to  the  signalized
intersections in East Multnomah County.
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Table B-1

Gresham/East Multnomah County Master Plan Update
Option 1: Interconnect
Phase 3 Cost Estimate

Option 1: Phase 3 Expansion - Interconnect Remaining Intersections

Item Unit Cumulative
No. Item Description Unit Qty. Unit Price Total Total
PROJECT ITEMS
1 |Furnish and Install Aerial Twisted Wire Pair LF 15,000 | $ 7.00 | $ 105,000.00
2 |Furnish and Install New Twisted Wire Pair in New Condu LF 8,000 [$ 18.00 | $ 144,000.00
3 [Furnish and Install New Twisted Wire Pair in Existing
Conduit LF 6,860 $ 250 % 17,150.00
4 |Furnish and Install New Fiber Optic Cable LF 5500 [$ 7.00 | $ 38,500.00
5 [Wireless Interconnect (Radio) EA 5 $ 5,000.00 | $ 25,000.00
6 |Upgrade Controllers EA 5 $ 1,500.00 | $ 7,500.00
7 |Install System Detectors EA 10 $ 5,000.00 | $ 50,000.00
Subtotal | $ 387,150.00 | $ 387,150.00
Anticipated Items (10%) $ 38,715.00
Engineering (25%) $ 96,787.50
TOTAL $ 522,652.50
Phase 3 Budget $500,000.00

DKS Associates Phase 3A cost estimate.xls



The backbone of ITS equipment is the
communication system. Sharing of data
is made possible through the
communications network, alowing the
goals of this project to be met. A
communications network will benefit the
public in the long term by establishing a
trunkline of communications that future
ITS projectsin the region can utilize.

This project is consistent with the
original master plan and the benefits
provided are consistent with phase 1 and
phase 2 even though the original master
plan identified the signal interconnect
would be completed with phase 2. With
this  project, coordinated  signal
progression may be provided on the
major north-south routes.

In addition, this option will provide a
solid foundation for the installation of
future ITS field equipment, connections
between all agencies in the region and
alow for future signal coordination on
arterials in Fairview, Wood Village and
Troutdale. The maor benefit to
constructing a complete communications
backbone at this stage is future ITS
equipment could easily be connected to
the system. All ITS implementations
require some form of collecting,
analyzing and distributing information,
and the communications backbone
provides this base.

Option 2: Motorist Information System

Traveler  Information  technologies
supply travelers with information on
roadway  conditions. Traveler

information can be supplied in two
forms: pre-trip and en-route information.
Most traveler information is collected
from field sensors and surveillance
equipment including roadway sensors,

CCTV, weather monitoring stations and
AVL. Thisinformation is collected and
andyzed at a central location, then
distributed via a combination of audio
and visual technologies. The backbone
to any traveler information system is the
communications network. Once all the
datais collected it must be analyzed and
then distributed on the communications
network to the end user.

Already, ODOT has embarked on an
aggressive traveler information
campaign. For East Multnomah County,
first a communications connection must
be made to the existing shared fiber
optic network including Tri-Met, City of
Portland and ODOT. This network will
likely be expanded in the future to
include City of Vancouver, Clark
County, WSDOT, Washington County,
Clackamas County and other regional
agencies. Collectively this group can
provide an effective traveler information
system. But, they must work together to
provide an attractive market for private
entities to invest in and distribute the
information. The role of East
Multnomah County in this partnership
will be to collect information regarding
its roadways. This could include vehicle
detectors for roadway volume and speed
information, cameras for visual images
of the roadway network, weather
information systems to warn of icy
conditions, and changeable message
signsto display information to motorists.

The elements included in this option are
shown in Figure B-2 and Table B-2
provides a cost estimate for the option.
The cost information provided in this
table isfor initial capital investment only
and does not include recurring
operations and mai ntenance costs.
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Table B-2

Gresham/East Multnomah County Master Plan Update
Option 2: Motorist Information
Phase 3 Cost Estimate

Option 2. Phase 3 Expansion - Motorist Information

Item Unit Cumulative
No. Item Description Unit Qty. Unit Price Total Total
PROJECT ITEMS
1 |Furnish and Install Twisted Wire Pair and Fiber Optic
Cable in New Conduit LF 5000 [$ 18.00 | $ 90,000.00
1 |Furnish and Install Twisted Wire Pair and Fiber Optic
Cable in Existing Conduit LF 2,000 [$ 7.00 [ $ 14,000.00
2 |Install CCTV Video Camera EA 4 $ 30,000.00 | $ 120,000.00
3 [Furnish and Install Roadside Message Sign EA 2 $60,000.00 | $ 120,000.00
4 |Furnish and Install Roadside Weather Information
System (RWIS) EA 1 $ 25,000.00 | $ 25,000.00
Subtotal | $ 369,000.00 | $ 369,000.00
Anticipated Items (10%) $ 36,900.00
Engineering (25%) $ 92,250.00
TOTAL $ 498,150.00
Phase 3 Budget $500,000.00

DKS Associates Phase 3 Motorist Info Cost.xlIs



Option 3: Traffic Adaptive Sgnal
Control on Burnside Sreet and Option
4: Traffic Adaptive Sgnal Control on
181% Avenue

The major benefit to implementing a
traffic signal system is improved traffic
flow by optimizing the use of existing
roadway capacity. The components that
would be installed with this option
include a centra computer, system
software, adaptive algorithms, ATC
signa controllers, supplementa vehicle
detection, and potentially other field
devices to monitor the system. Figures
B-3 and B-4 illustrate the proposed
location for a potential adaptive signal
control system on Burnside Street and
181% Avenue respectively and Tables B-
3 and B-4 provide cost information for
implementing this adaptive signal
control system on Burnside Street and
181% Avenue.

Since the introduction of computer based
traffic signal control, numerous research
projects have focused on developing
more responsive and advanced control
strategies. Real-time adaptive signal
control has gained popularity in
Australia, Europe and Asia over the past
few decades and more recently is
beginning to see more popularity in the
United States.

Adaptive signal control automatically
adjusts coordinated traffic signal timings
(cycle lengths, splits and offsets) as
traffic conditions change.  Adaptive
signal control creates new timing
patterns on the fly, and can continually
and gradually change al coordinated
timings from one cycle to the next. This
has the advantage of further fine tuning
coordination timing patterns, and

changing timings more rapidly when
traffic volumes change suddenly.

Recent adaptive control applications in
the United States have indicated
reductions in the range of 10 percent in
network travel time compared with
conventional time-of-day coordinated
signal control. Although 10 percent may
not seem to be a sSgnificant
improvement, the real benefits of
Adaptive signal control are realized
throughout the day because the traffic
signal timing plans are constantly being
modified to match actua traffic
conditions. This is a significant
improvement over the existing time-of-
day coordinated timing plans which
change predesigned coordinated plans at
a specific time each day regardiess of
any fluctuation in traffic that may have
resulted from an incident, special event
or seasonal fluctuation. If adaptive signal
control is introduced for only some of
the signals in a coordinated group,
coordination will be lost at the subgroup
boundaries. Therefore, isolated groups
may be better candidates for initial
adaptive signal control deployment. For
this reason, 181% Avenue may be the
better choice for implementing traffic
adaptive signal control because it is not
currently tied in to cross street
coordination systems.
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Table B-3

Gresham/East Multnomah County Master Plan Update
Option 3: Adaptive Signal Control on Burnside Street
Phase 3 Cost Estimate

Option 3: Phase 3 Expansion - Adaptive Signal Control

Item Unit Cumulative
No. Item Description Unit Qty. Unit Price Total Total
PROJECT ITEMS
2 |Furnish and Install New ATC Controllers EA 10 $ 5,000.00 | $ 50,000.00
3 |Furnish and Install New Wapiti Software LS 1 $ 50,000.00 | $ 50,000.00
3 |Install new vehicle detection EA 10 $ 15,000.00 | $ 150,000.00
5 [Install Adaptive Traffic Signal System* LS 1 $ 325,000.00 | $ 325,000.00
Subtotal | $ 575,000.00 | $ 575,000.00
Anticipated Items (10%) $ 57,500.00
Engineering (25%) $ 143,750.00

TOTAL $ 776,250.00

Phase 3 Budget $500,000.00

* The cost of the adaptive traffic signal system could be less if the central hardware and software has already been
purchased as part of a previous project.

DKS Associates

Phase 3 Adaptive Timing Cost.xls
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Table B-4

Gresham/East Multnomah County Master Plan Update
Option 4: Adaptive Signal Control on 181st Avenue
Phase 3 Cost Estimate

Option 4. Phase 3 Expansion - 181st Avenue Implementation

Iltem Unit Cumulative
No. Item Description Unit Qty. Unit Price Total Total
PROJECT ITEMS
1 |Furnish and Install New ATC controllers EA 11 $ 5,000.00 | $ 55,000.00
2 |Furnish and Install New Wapiti Software LS 1 $ 50,000.00 | $ 50,000.00
3 |[Install Adaptive Traffic Signal System* LS 1 $ 325,000.00 | $ 325,000.00
4 |Install new vehicle detection EA 11 $ 15,000.00 | $ 165,000.00
Subtotal | $ 595,000.00 | $ 595,000.00
Anticipated Items (20%) $ 119,000.00
Engineering (25%) $ 148,750.00
TOTAL $ 862,750.00
Phase 3 Budget $500,000.00

* The cost of the adaptive traffic signal system could be less if the central hardware and software has already been
purchased as part of a previous project.

DKS Associates Phase 3D cost estimate.xls



