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Memorandum

Date: July 13,2010
To: Technical Advisory Committee and Citizens Advisory Committee
CcC: Chris Brehmer, Kittelson & Associates
Matt Bell, Kittelson & Associates
From: Matt Hastie

Darci Rudzinski

Re: City of St. Helens Transportation System Plan Update - Task 2.2
Technical Memorandum #1: Background Document Review

l. Introduction

This memorandum provides an overview of federal, state, regional, and local documents
that comprise the policy framework for transportation planning in the City of St. Helens.
Although each document reviewed contains many policies, only the policies and information
most pertinent to the St. Helens Transportation System Plan (TSP) Update were chosen to
help focus this work. The information in this memorandum is meant to provide a framework
for this planning process. New policies considered for inclusion in the updated Draft St.
Helens TSP should be consistent with the currently adopted policies reviewed here.

Section Il contains summaries of regulatory documents that contain information pertinent to
the development and adoption of an updated TSP for the City of St. Helens. State
documents and requirements were reviewed for applicability to transportation planning in St.
Helens. Regional planning documents that contain policies or regulations with potential
impacts to the St. Helens transportation system are also reviewed. In the final subsection of
this memorandum, the City’s adopted land use and transportation policies and regulations
are summarized

Appendix A is text from OAR 660-12-0020, the section of the TPR that lists the elements
that are required to be included in local TSPs.

The following documents were reviewed for policies and regulations applicable to the City’s
transportation planning and resulting TSP Update. The page number (p.) where each
document's review begins in this memorandum is included for quick reference in the list
below.
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State/ODOT

Transportation System Planning Guidelines (2008) - p. 3
Transportation Planning Rule (OAR 660-12, last amended 2005) - p. 4
Oregon Transportation Plan (1992) - p. 5

Oregon Highway Plan (1999, last amended 2005) - p. 7

Oregon Bicycle and Pedestrian Plan (1995) - p. 11

Oregon Public Transportation Plan (1997) - p. 12

Access Management Rule (OAR 734-051) - p. 12

Freight Moves the Oregon Economy (1999) - p. 12

State Transportation Improvement Program (2000-present) - p. 13

Regional Plans

. Lower Columbia River Rail Corridor Study (2009) - p. 13
. Columbia County Community-Wide Transit Plan and US 30 Transit Access Plan (2009) - p. 15
. Columbia County Rural Transportation System Plan (1998) — p. 16

Local Plans and Ordinances

St. Helens Comprehensive Plan (2006) - p. 17

St. Helens Transportation System Plan (1997) - p. 18

St. Helens Bikeway Master Plan (1988) - p 20

City of St. Helens Public Facilities Plan (1999) - p. 20

City of St. Helens Economic Opportunity Analysis (2008) - p. 21

St. Helens Development Code - p. 21

St. Helens SDC Water, Wastewater, Stormwater, Transportation, and Parks System
Development Charge Study Final Report (2008) - p. 23
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Il. PLAN & POLICY REVIEW

STATE OF OREGON

Transportation System Planning Guidelines (2008)

ODOT'’s Transportation System Plan Guidelines is comprised of four chapters: an overview of
transportation system planning (Chapter 1); guidance for the preparation of a jurisdiction’s first TSP
and of TSP updates (Chapters 2 and 3); and policy guidance on transportation and land use issues
in a series of technical appendices (Chapter 4). The 2008 Guidelines differ from the 2001 Guidelines
in that they focus more on TSP updates, make stronger connections between local transportation
needs and the availability of transportation funding, and provide more guidance related to mobility
standards, the OTP, and project financing in the technical appendices, in addition to new electronic
links throughout the document for easy access to additional resources.

The chapter on TSP updates is divided into three steps: determining if an update is needed and
scoping the update project; preparing an assessment; and addressing recent regulatory and policy
changes. The last two steps are relevant to the St. Helens TSP update, at this point in the planning
process.

The TSP Guidelines direct TSP updates to address recent policy and regulatory changes, and calls
out recent changes to the Oregon Transportation Plan, Oregon Highway Plan, and Transportation
Planning Rule. A review of these documents and how they relate to the St. Helens TSP update are
provided in other sub-sections of this section of the memorandum.

Several important changes have been made to state policy since the 1997 adoption of the St. Helens
TSP. The 2006 Oregon Transportation Plan (OTP) update emphasizes maintaining assets in place,
optimizing existing system performance through technology and better system integration, creating
sustainable funding, and investing in strategic capacity enhancements. Amendments to the Oregon
Highway Plan (OHP) that have potential relevance to transportation planning in St. Helens include
changes to Policy 1B (Land Use and Transportation), which requires a management plan for STAs
on state highways that are also designated as State Freight Routes, and revisions to Policy 1F
(Mobility Standards) that allows for the adoption of alternative mobility standards where “practical
difficulties make conformance with the highway mobility standards infeasible.” OHP Appendix C
(Access Management Spacing Standards) was revised in 2004 to be consistent with amendments to
the Access Management Rule, OAR 734-051 (as reviewed later in this memorandum).

Amendments to the TPR have bearing on the St. Helens TSP update, as well as any other potential

Comprehensive Plan amendments in the city. Section -0050 (Project Development) revisions

protect determinations of need, mode, function and general location for projects identified in

TSPs. Revisions to Section -0060, relating to plan amendments, include the following:

o Require local jurisdictions to balance the need for development with the need for transportation
improvements;

e Address "significant effect" by establishing the end of the planning period as the measure for
determining whether proposed amendments would cause an imbalance between development
and the transportation network serving that development;
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o Identify the transportation improvements that a local government can consider in determining
whether a proposed amendment will significantly affect transportation facilities; and

¢ |dentify methods for local jurisdictions to determine whether or not a needed transportation
facility is reasonably likely to be provided within the planning horizon.

Transportation Planning Rule (TPR) (last amended 2005)

Statewide Planning Goal 12, Transportation, requires cities, counties, metropolitan planning
organizations, and ODOT to provide and encourage a safe, convenient, and economic transportation
system. This is accomplished through development of Transportation System Plans (TSPs) based
on inventories of local, regional and state transportation needs. Goal 12 states that transportation
plans shall:

o consider all modes of transportation, including pedestrian, bicycle, highway, rail,
mass transit, air, water, and pipeline

0 be based upon an inventory of local, regional, and state transportation needs

o consider the differences in social consequences that would result from utilizing
differing combinations of transportation modes

a avoid principal reliance on any one mode of transportation

o minimize adverse social, economic, and environmental impacts and costs and
conserve energy

0 meet the needs of the transportation disadvantaged

o facilitate the flow of goods and services so as to strengthen the local and regional
economy

o conform with local and regional comprehensive land use plans

0 be developed, adopted, amended and implemented in accordance with the
standards set out in OAR 660, Division 12

In 1991, the Land Conservation and Development Commission (LCDC), with the concurrence of
ODOT, adopted the Transportation Planning Rule (TPR), OAR 660 Division 12, to implement State
Planning Goal 12, Transportation (amended in May and September 1995, and March 2005). The
TPR requires cities with a population of 2,500 or greater to prepare and adopt a Transportation
System Plan. All counties are also required to prepare and adopt a TSP.

The TPR requires local governments to adopt land use regulations consistent with state and federal
requirements "to protect transportation facilities, corridors, and sites for their identified functions (OAR
660-012-0045(2))."

The applicable portion of the TPR is found in OAR Section 660-12-0045, Implementation of the
Transportation System Plan. In summary, the Transportation Planning Rule requires that local
governments revise their land use regulations to implement the TSP. The following TPR
requirements are paraphrased from Section -0045:
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0 Amend land use regulations to reflect and implement the Transportation System
Plan.

0 Adopt land use or subdivision ordinance measures, consistent with applicable
federal and state requirements, to protect transportation facilities, corridors and
sites for their identified functions, to include the following topics:

- access management and control;
- protection of public use airports;

- coordinated review of land use decisions potentially affecting transportation
facilities;

- conditions to minimize development impacts to transportation facilities;

- regulations to provide notice to public agencies providing transportation
facilities and services of land use applications that potentially affect
transportation facilities;

- regulations assuring that amendments to land use applications, densities, and
design standards are consistent with the Transportation System Plan.

0 Adopt land use or subdivision regulations for urban areas and rural communities to
provide safe and convenient pedestrian and bicycle circulation and bicycle parking,
and to ensure that new development provides on-site streets and accessways that
provide reasonably direct routes for pedestrian and bicycle travel.

o In MPO areas, adopt land use and subdivision regulations to reduce reliance on the
automobile.

o Identify improvements to facilitate bicycle and pedestrian trips in developed areas.
o Establish street standards that minimize pavement width and total right-of-way.

A review of the St. Helens Community Development Code is included in this memorandum, under
the “Local Plans and Ordinances” subheading. This review highlights requirements within the local
ordinance that comply with -0045 and where there may be deficiencies with regards to TPR
compliance.’

Oregon Transportation Plan (2006)

Originally adopted in 1992, the Oregon Transportation Plan (OTP) is a policy document
developed by ODOT in response to federal and state mandates for systematic planning for the
future of Oregon's transportation system. The OTP is intended to meet statutory requirements
(ORS 184.618(1)) to develop a state transportation policy and comprehensive long-range plan for
a multi-modal transportation system that addresses economic efficiency, orderly economic
development, safety, and environmental quality. The 2006 OTP expands on the policy objectives

! Draft implementation language will be prepared as part of Task 4: Draft TSP Preparation, which will include
proposed text amendments to the Community Development Code that will address TPR compliance.
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of the 1992 plan, with an emphasis on maintaining assets? in place, optimizing existing system
performance through technology and better system integration, creating sustainable funding, and
investing in strategic capacity enhancements.

The OTP’s goals, policies and strategies guide the development of state multimodal, modal/topic®
and facility plans and regional and local transportation system plans. The OTP provides the
framework for prioritizing transportation improvements and funding, but it does not identify specific
projects for development.* As required by Oregon and federal statutes, the OTP guides
development and investment in the transportation system through:

= Transportation goals and policies,
= Transportation investment scenarios and an implementation framework, and
= Key initiatives to implement the vision and policies.

Goals in the OTP include: Mobility and Accessibility; Management of the System; Economic
Vitality; Sustainability; Safety and Security; Funding the Transportation System; and Coordination,
Communication and Cooperation. Policies and strategies under many of these goals emphasize
increasing coordination and cooperation among federal and state agencies, regional and local
governments and private entities to achieve these goals.

The Implementation Framework section of the OTP describes the implementation process and how
state multimodal, modal/topic plans, regional and local transportation system plans and master plans
will further refine the OTP’s broad policies and investment levels. Local transportation system plans
can further OTP implementation by defining standards, instituting performance measures, and
requiring that operational strategies be developed.®

The Implementation section also describes three investment levels, examples of the investment
priorities for each level of investment, and their impacts on the transportation system. These levels
are described as “flat funding” (Level 1), “maintaining and improving existing infrastructure” (Level 2),
and “expanding facilities and services and services” (Level 3). The recommendation in the OTP is for
the State to invest at levels closer to Level 3 “in order to be competitive economically and to have the
transportation infrastructure and services that allow communities to function well.”

Finally, a list of “key initiatives” describes the OTP’s implementation priorities. The key initiatives are
intended to help frame plan implementation and reflect the directions of the OTP including system
optimization, integration of transportation modes, integration of transportation, land use, the
environment and the economy, and the need to make strategic investments using a sustainable

2 The OTP defines “asset management” as a “systematic process of maintaining, upgrading and operating physical
assets cost-effectively. It combines engineering principles with sound business practices and economic theory, and it
provides tools to facilitate a more organized, logical approach to decision-making. Asset management provides a
framework for handling both short- and long-range planning.”

® Modal or topic plans, as developed by ODOT and other state agencies, include plans for aviation,

bicycle and pedestrian facilities, highways, marine ports and waterways, public transportation and rail.

4 Projects are identified through facility plans and regional and local transportation system plans, and sometimes
through modal plans.

> As stated in the Implementation section of the OTP, requirements for regional and local transportation system
plans (TSPs) are found in the Transportation Planning Rule (OAR 660-012). Regional and local TSPs must be
consistent with the state TSP (the OTP), state multimodal, modal/topic and transportation facility plans.
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funding structure. The key initiatives envision creating the sustainable funding plan using both
traditional and new revenue sources.

Oregon Highway Plan (1999, last amended 2006)

The Oregon Highway Plan (OHP), an element and modal plan of the state’s comprehensive
transportation plan (OTP), guides the planning, operations, and financing of ODOT’s Highway
Division. Policies in the OHP emphasize the efficient management of the highway system to
increase safety and to extend highway capacity, partnerships with other agencies and local
governments, and the use of new techniques to improve road safety and capacity. These policies
also link land use and transportation, set standards for highway performance and access
management, and emphasize the relationship between state highways and local road, bicycle,
pedestrian, transit, rail, and air systems.

The Oregon Transportation Commission adopted the Highway Plan on March 18, 1999. In July
2006, ODOT published an update that includes amendments made from November 1999 through
January 2006. The updated St. Helens TSP will need to be consistent with the OHP and the
planning process will review and reference the recent changes to the OHP, where applicable.

The policies found within the OHP that apply to the St. Helens TSP include:

Policy 1A: State Highway Classification System;
Policy 1B: Land Use and Transportation;

Policy 1F: Highway Mobility Standards;

Policy 1G: Major Improvements;

Policy 2B: Off-System Improvements;

Policy 2E: Intelligent Transportation Systems (ITS);
Policy 2F: Traffic Safety;

Policy 3A: Classification and Spacing Standards;
Policy 3B: Medians;

Policy 4A: Efficiency of Freight Movement;

Policy 4B: Alternative Passenger Modes;

Policy 4D: Transportation Demand Management; and
Policy 4E: Park-and-Ride Facilities.

Policy 1A: State Highway Classification System. The state highway classification system includes five
classifications: Interstate, Statewide, Regional, District, and Local Interest Roads. In addition, there
are four special purpose categories that overlay the basic classifications: special land use areas,
statewide freight route, scenic byways, and lifeline routes. These special designations supplement
the highway classification system and are used to guide management, needs analysis, and
investment decisions on the highway system.
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The Columbia River Highway (US 30) runs north-south through St. Helens, connecting the city with
Portland in the south and Longview Washington and the Coast to the north. Through St. Helens, US
30 is part of the National Highway System (NHS), is a designated Freight Route, and is designated
with a Statewide Level of Importance.

The federal Intermodal Surface Transportation Efficiency Act of 1991 required the establishment of a
National Highway System (NHS) to provide an interconnected system of principal arterial routes that
will serve “interstate and inter-regional travel.” ODOT has an obligation to ensure that NHS roadways
in Oregon adequately perform this function of serving a larger geographic area.

Statewide Highways typically provide inter-urban and inter-regional mobility and provide connections
to larger urban areas, ports, and major recreation areas that are not directly served by Interstate
Highways. A secondary function is to provide connections for intra-urban and intra-regional trips. The
management objective is to provide safe and efficient, high-speed, continuous-flow operation. In
constrained and urban areas, interruptions to flow should be minimal.

Policy 1B: Land Use and Transportation. This policy recognizes that state highways serve as the
main streets of many communities and strives to maintain a balance between serving local
communities (accessibility) and the through traveler (mobility). This policy recognizes the role of both
the State and local governments related to the state highway system and calls for a coordinated
approach to land use and transportation planning. Special Transportation Areas (STAs), Urban
Business Areas (UBAs) and Commercial Centers (CCs) are included as action items under this

policy.

Policy 1F: Highway Mobility Standards Access Management Policy. This policy addresses state
highway performance expectations for planning and plan implementation or amendment, as well as
providing guidance for managing access and traffic control systems. For St. Helens, this policy
pertains to U.S. 30. Action 1F.1 states that highway mobility standards apply to all state highway
sections; for areas outside of the Portland Metro area, the maximum volume to capacity ratios for
peak hour operating conditions in Table 6 apply. 1F.5 states that within transportation system plans,
where the volume-to-capacity (v/c) ratio is worse than the identified standards in the OHP and
transportation improvements are not planned, the performance standard for the highway shall be to
improve performance as much as feasible and to avoid further degradation of performance.
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Among the TSP Update study intersections, the standards shown in Table 1 apply:

Table 1 Summary of ODOT Intersection Performance Standards

Posted Speed OHP Mobility
Intersection Traffic Control* Limit (mph) Standard
gga?(l)gland Road Signal 50 VIC £0.70
gitsts?)t?u/rg Road TWSC 40 VIC < 0.85
\l/JVSyjt?w/Street TWSC 40 VIC £0.85
gts ng(l):ens Road Signal 35 V/C £0.80
gglgr(r)]/bia Boulevard Signal 35 V/C £0.80
\li:rr?g:\ia Road TwsC 35 V/C £0.90
lCJiibSIg/Road Signal 35 V/C <0.80
I\U/Iﬁliz(r)c/i Road TWsC 45 V/C £0.80

"TWSC: Two-way stop-controlled (unsignalized
V/C = Volume-to-capacity ratio

Policy 1G: Major Improvements. This policy requires maintaining performance and improving safety
by improving efficiency and management before adding capacity.

Policy 2B: Off-System Improvements. This policy recognizes that the state may provide financial
assistance to local jurisdictions to make improvements to local transportation systems if the
improvements would provide a cost-effective means of improving the operations of the state highway
system.

Policy 2E: Intelligent Transportation Systems (ITS). This policy seeks to improve the safety and
efficiency of transportation facilities, and to generally maximize operations in a cost-effective way.
The policy requires coordination with the Oregon Intelligent Transportation Systems Strategic Plan.

Policy 2F: Traffic Safety. This policy emphasizes the state’s efforts to improve safety of all users of
the highway system. Action 2F.4 addresses the development and implementation of the Safety
Management System to target resources to sites with the most significant safety issues.

Policy 3A: Classification and Spacing Standards. This policy addresses the location, spacing, and
type of road and street intersections and approach roads on state highways. It includes standards for
each highway classification. The adopted standards can be found in Appendix C of the Oregon
Highway Plan; generally, the minimum access spacing distance increases as either the highway’s
importance or posted speed increases. The access management spacing standards established in
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the OHP are implemented by OAR 734, Division 51.° Table 2 illustrates the unsignalized intersection
access spacing standards as they apply to US 30 within St. Helens.

Table 2 US 30 Access Spacing Standards for Private and Public Approaches®
Posted Speed (miles per hour) Minimum Space Required (feet)
<25 520
30 and 35 720
40 and 45 990
50 1,100
>55 1,320

' These access management spacing standards do not apply to approaches in
existence prior to April 1, 2000 except as provided in OAR 734-051-0115(1)(c) and 734-
051-0125(1)(c).

* Measurement of the approach road spacing is from center to center on the same side
of the roadway.

Traffic signal spacing standards supersede access management spacing standards for approaches.
For signalized intersections on statewide highways such as US 30, OAR 734-020-470 identifies a
desired minimum spacing of 7z mile (2,640 feet) be maintained between signalized intersections.

Policy 3B: Medians. This policy establishes the state’s criteria for the placement of medians. It
includes Action 3B.3 which requires the consideration of non-traversable medians for modernization
of all urban, multi-lane Statewide (National Highway System) Highways. The criteria for consideration
include:

. Forecasted average daily traffic greater than 28,000 vehicles per day during the 20-year
planning period;

. A higher-than-average accident rate;

. Pedestrian crossing safety issues; and

. Topographic and alignment issues resulting in inadequate left-turn sight distances.

Policy 4A: Efficiency of Freight Movement. This policy emphasizes the need to maintain and improve
the efficiency of freight movement on the state highway system. U.S. 30 is a designated State
Highway Freight Route.

Policy 4B: Alternative Passenger Modes. This policy encourages the development of alternative
passenger services and systems as part of broader corridor strategies and promotes the
development of alternative passenger transportation services located off the highway system to help
preserve the performance and function of the state highway system.

Policy 4D: Transportation Demand Management. This policy establishes the state’s interest in
supporting demand management strategies that reduce peak period single occupant vehicle travel,
thereby improving the flow of traffic on the state highway system.

% Oregon Revised Statute (OAR) 734, Division 51, was amended in September 2005 to be consistent with August
2005 OHP revisions to Policy 1B. Specifically, the spacing standards in OAR 734-051 were amended to be
consistent with the OHP tables in Appendix C, Access Management Standards.

10
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Policy 4E: Park and Ride Facilities. This policy seeks to maximize the existing transportation system
and passenger capacity by supporting and developing park-and-ride facilities. The Columbia County
Community-Wide Transit Plan identifies three existing park and ride facilities in St. Helens, two
associated with commercial business parking lots (see Table 6 in the Transit Plan). To improve
access to the new Rainier—St. Helens flex route, the Transit Plan recommendations include a new
park and ride as part of the proposed Deer Island Road Transit Center on Highway 30. The Lower
Columbia River Rail Corridor Study identified the potential for commuter rail operations along the
Lower Columbia River and recommends that local jurisdictions consider optimal locations for possible
future commuter rail platforms, park and rides, and “other supporting services to facilitate multi-modal
choices along the corridor (5.7.4).”

Policy 5A: Environmental Resources. This policy intends to protect the natural and built environment
— including air quality, fish and wildlife habitat, migration routes, vegetation, and water resources from
impacts from state highways and ODOT facilities. Impacts to identified natural resources must be
avoided or mitigated by any proposed construction or reconstruction projects on state facilities in St.
Helens.

Oregon Bicycle and Pedestrian Plan (1995)

The Oregon Bicycle and Pedestrian Plan is a modal element of the Oregon Transportation Plan and
provides guidance for planning, design and operation of facilities for bicycle and pedestrian travel.
The plan contains the standards and designs used on state highway projects for these facilities.

The plan includes two parts: the Policy and Action Plan and the Planning, Design, Maintenance, and
Safety part. The policy section provides background information, including relevant state and federal
laws, and contains the goals, actions, and implementation strategies proposed by ODOT to improve
bicycle and pedestrian transportation.

The plan states that bikeway and walkway systems will be established on rural highways by widening
shoulders as part of modernization projects, as well as on many preservation overlays, where
warranted. For urban highways, implementation may take place:

. As part of modernization projects (bike lanes and sidewalks will be included);

. As part of preservation projects, where minor upgrades can be made;

. By restriping roads with bike lanes;

. With minor betterment projects, such as completing short missing segments of sidewalks;
. As bikeway or walkway modernization projects;

. By developers as part of permit conditions, where warranted.

The second part (“Part Two”) of the Oregon Bicycle and Pedestrian Plan governs the design of
bicycle and pedestrian facilities on state-owned facilities. ODOT is currently updating the design
section of the Oregon Bicycle and Pedestrian Plan.” Many new pedestrian and bicycle treatments
have been developed and incorporated into the update. Once adopted, the updated Oregon Bicycle

7 A July 2007 public review draft is available via ODOTSs website:
http://www.oregon.gov/ODOT/HWY/BIKEPED/bp_plan_update.shtml#Backgound Information

11
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and Pedestrian Plan Design Standards and Guidelines will be referenced where bicycle or pedestrian
facilities are planned as part of improvements to U.S. 30.

Oregon Public Transportation Plan (1997)

The Oregon Public Transportation Plan forms the transit modal plan of the Oregon Transportation
Plan. The vision guiding the Public Transportation Plan is as follows:

The public transportation plan builds on and begins implementing the OTP’s long-range
vision for public transportation in the State of Oregon. That vision includes:

e A comprehensive, interconnected and dependable public transportation system,
with stable funding, that provides access and mobility in and between communities
of Oregon in a convenient, reliable, and safe manner that encourages people to ride

e A public transportation system that provides appropriate service in each area of the
state, including service in urban areas that is an attractive alternative to the single-
occupant vehicle, and high-quality, dependable service in suburban, rural, and
frontier (remote) areas

e A system that enables those who do not drive to meet their daily needs

e A public transportation system that plays a critical role in improving the livability and
economic prosperity for Oregonians.

The plan contains goals, policies, and strategies relating to the whole of the state’s public
transportation system. The plan is intended to provide guidance for ODOT and public transportation
agencies regarding the development of public transportation systems.

Transit issues in St. Helens have recently been examined through the Columbia County Community-
Wide Transit Plan. Proposed policies and projects that result from this TSP update process will be
consistent with the findings in the County’s Transit Plan and will be reviewed in consultation with the
Transit District, Columbia County Rider.

Access Management Rule (OAR 734-051)

Oregon Administrative Rule 734-051 defines the State’s role in managing access to highway facilities
in order to maintain functional use and safety and to preserve public investment. The provisions in
the OAR apply to U.S. 30, the only roadway under Oregon State jurisdiction within the City of St.
Helens. The access management rules include spacing standards for varying types of state
roadways.? It also lists criteria for granting right of access and approach locations onto state highway
facilities.

Freight Moves the Oregon Economy (1999)

This report summarizes a variety of information about issues and needs surrounding the transport of
freight by roads, rail lines, waterways, aircraft, and pipelines. The document’s stated purpose is to

¥ "Spacing Standards" mean Access Management Spacing Standards as set forth in OAR 734-051-0115 and
specified in Tables 2, 3, and 4, adopted and made a part of Division 51 rules.

12
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demonstrate the importance of freight to the Oregon economy and identify concerns and needs
regarding the maintenance and enhancement of current and future mobility within the state of
Oregon.

The report describes the federal National Highway System (NHS), a classification system that
identifies the most significant highways for moving people and freight. U.S. 30 is part of the NHS and
included in the Oregon Highway Plan’s State Highway Freight System. The report describes the
State Highway Freight System as including all of the state’s interstate highways and selected other
highways important to moving freight. The importance of freight movement will be a consideration
during the St. Helens TSP update as it pertains to access to U.S. 30 and how the local roadway
system intersects with Portland & Western Railroad rail operations.

State Transportation Improvement Program (2000-present)

The State Transportation Improvement Program (STIP) is the programming and funding document
for transportation projects and programs statewide. The projects and programs undergo a selection
process managed by ODOT Regions or ODOT central offices. The document covers a period of four
years and is updated every two years.

The 2008-2001 STIP did not identify any improvement projects in the City of St. Helens. The Draft
2010-2013 STIP has been released for public review and is tentatively expected to be approved in
October 2010. The Draft 2010-2013 STIP includes two projects in St. Helens: a pavement
preservation project on Columbia Boulevard between US 30 and 1% Street and funding for the new
transit center to be located on Deer Island Road. The final project list and details are subject to the
STIP adoption process.

Regional Plans

Lower Columbia River Rail Corridor Study (2009)

The Lower Columbia River Rail Corridor Study (study) focuses on rail safety implications of longer,
more frequent freight trains (“unit trains”) serving local industry in a transportation corridor between
Portland and Astoria that includes the Portland & Western Railroad’s Portland-Astoria Line and U.S.
30. The study covers the portion of the corridor from the Columbia/Multnomah county boundary on
the south (or east) and Tongue Point, in Clatsop County. The study explored the impacts of
increased rail use and changes in what is hauled along the corridor, including severing communities
from business, residential, school, and emergency and law enforcement access; increased hazards
from accidents; required sounding of train horns; and disruptions in school bus routes and transit
routes.

Chapter 1 of the study recognizes the challenges for St. Helens in having both a highway and a
railway bisect the community and how existing problems will be exacerbated by expected growth
over the coming decades. Chapter 2 explores existing conditions in the corridor and makes reference
to earlier planning work. Relevant to planning in St. Helens, the Transit Feasibility Study from the
U.S. 30 Corridor Plan (1996) includes population projections that indicated commuter service would
be an effective way of addressing work-related travel. The study notes that Columbia County has
initiated commuter express service (CC Rider) to begin to address new commuter travel needs.

13
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Existing rail conditions include the St. Helens Yard, a rail yard with multiple tracks for switching cars
that create the potential for conflict between trains and automobiles, pedestrian, and bicycles
(2.3.4.2.). The yard is an important facility for local rail-served business, but it also creates a mobility
barrier within the community for motor vehicle and pedestrian traffic. The yard is not fenced and,
because of safety risks and liability issues, both the community and the railroad are concerned about
trespassing (p. 38).

Another existing condition is the location of St. Helens High School on Gable Road, on the opposite
side of U.S. 30 from the railroad. According to the study, “the railroad has related some close calls
with children on the sidewalk as they cross the tracks” (2.3.4.3). Generally, the railroad does not
have a problem with the public crossings in St. Helens with regard to vehicle traffic. The one
exception is a problem with storage for cars turning left from US 30, where vehicles are stopped at
the railroad crossing protection gates and the crossing can hold only one or two vehicles (2.3.4.4.).

Chapter 3, Future Rail & Roadway Conditions, documents that St. Helens has four of the top ten
public crossings in the active portion of the corridor, three of which experience the greatest daily
delay (in vehicle hours per day) due to local and unit trains blocking crossings - Gable Road, St.
Helens Street, and Columbia Blvd. Dear Island Road is sixth on this list. (See Section 3.3.)

Based on existing and expected future conditions, the study makes recommendations for
improvements in the corridor in Chapter 5, including estimated costs for implementation (see Table
5.7-1: LCRRC Recommended Projects and Conceptual Cost Estimates). Solutions that impact St.
Helens include fencing the St. Helens Rail Yard along U.S. 30 and relocating storage activities
(5.3.4); a possible grade-separated pedestrian bridge at Gable Road (5.4.1.2); potential closure of
the Wyeth Road crossing (5.4.2.2); and an eventual grade separation at Pittsburg Road/West Road,
between Wyeth Street and Deer Island Road (5.7.2).

Other recommendations that relate to transportation planning in St. Helens include developing
alternate local routes that parallel U.S. 30 (5.7.3) and transit planning in the corridor. Along with
Scappoose, St. Helens is singled out as being particularly impacted by the lack of parallel
alternatives, forcing local traffic to the highway to make short local trips and resulting in peak hour
congestion and turn-lane storage problems on U.S. 30. The study states that St. Helens “may wish
to develop local traffic plans that address the problem” and notes that major impediments to
developing alternate routes include the disruption to local business and established circulation
patterns and right-of-way acquisition costs. Regarding transit planning, the study notes that, at the
time of its adoption, Columbia County was in the final phases of developing the Community-Wide
Transit Plan. The study recommends that removal of abandoned tracks and repaving should occur
prior to implementing the County’s plans to develop the Stimson Lumber mill site (Deer Island Road)
as a transit hub. The study also recommends that local jurisdictions consider optimal locations for
possible future commuter rail platforms, park and rides, and “other supporting services to facilitate
multi-modal choices along the corridor (5.7.4).”
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Columbia County Community-Wide Transit Plan and US 30 Transit Access Plan
(2009)

Columbia County initiated the Community('wide Transit Plan Update (Plan) in 2008 to address
existing and future transit needs of the community. The Plan provides direction to the County for
planning and implementing transit services, operations, facilities, and funding within a 10Cyear
horizon. The Plan also incorporates the US 30 Transit Access Plan for transit facility improvements
along the US 30 transit corridor.

The CCCTP recommendations include a number of public transit improvements that will benefit the
citizens of St. Helens, including new Vernonia flex-route service and the Deer Island Road Transit
Center proposed to be located near Highway 30 within the city limits. With the notable exception of
the proposed redevelopment of the Stimson Site for the new transit center, recommended physical
improvements are confined to existing transit stops and include proposed street, parking, and
signage improvements.

The Plan includes an Implementation Plan that includes policy and code amendments specific to St.
Helens (Section 9). The Implementation Plan recommends that participating jurisdictions consider
updating background text in the transportation sections of the locally adopted comprehensive plan or
transportation system plan (TSP) to acknowledge Columbia County’s role as a transit provider and
the recent county-wide planning effort to update transit facilities and service. Recommended sample
language is as follows:

Transit service to communities in Columbia County is provided by Columbia County
Rider, a service of the Columbia County Transit Division. Columbia County Rider
provides fixed-route bus, flex-route bus, and dial-a-ride transit service. In 2004,
Columbia County adopted the Countywide Community Transit Plan, which
established a set of recommendations to provide this transit service within the county.
Recommendations included developing a governance structure to provide public
oversight and maximize available resources and ways to increase and improve
service. In 2009, Columbia County adopted an updated transit plan, the Columbia
County Community-wide Transit Plan (CCCTP), which provides direction for planning
and implementation over a 10-year planning horizon for transit services, operations,
facilities, funding, and promotion and information services. The CCCTP was
developed in conjunction with the findings and recommendations of the US 30 Transit
Access Plan, which will guide transit facility access, siting, and design along US 30
through Columbia County, including within the cities of Clatskanie, Rainier, Prescott,
Columbia City, St. Helens and Scappoose.

The Implementation Plan further recommends that Plan recommendations regarding physical
improvements, such as new bus stops, park and ride facilities, or transit centers along US 30, should
be added to the transportation project list of each jurisdiction. Transportation improvements
recommended for inclusion in the St. Helens’ TSP are found below in Table 3 and in Table 1, US 30
Transit Access Plan Projects, in the Plan.
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Table 3 US 30 Transit Access Plan Projects in St. Helens
Cost
Location Project Time Frame Estimate
Safeway/Rite-aid Bus sh.e lter and associated 0-5 years $8,500
amenities

Sidewalk and curb ramp
Safeway/Rite-aid construction/repairs (non- 0-5 years $36,000
transit need)

Sidewalk and curb ramp

Ace Hardware . ; 0-5 years $67,000
construction/repairs
Construct transit center and

Stimson Site park-and-ride, including 0-5 years $2,344,800

frontage improvements, and
intersection improvements

Proposed policy recommendations for St. Helens are intended to generally support public transit in
the County and to specifically address the Plan’s recommendation based on the Plan’s
recommendation to locate the proposed Deer Island Road Transit Center on Highway 30 in St.
Helens. The following policy statements are recommended for inclusion in the TSP:

(n) Support public transit planning in Columbia County. Transit improvements within
city limits shall be guided by the findings and recommendations of the Columbia
County Community-wide Transit Plan, as adopted by Columbia County.

(o) Work in partnership with the County in planning for public transit facilities located
within city limits and, when feasible, facilitate the citing and operation of such
facilities.

The Implementation Plan also includes some proposed changes to the city's Community
Development Code to strengthen requirements pertaining to transit (p. 9-30). Recommendations
include adding language to ensure coordination with the transit provider regarding notification of land
use proposals and decisions (17.24.130). A transit element under the Public Use section is
recommended for inclusion in Chapter 17.152, Street and Utility Improvement Standards to facilitate
public transit usage in the community. Proposed code language related to pedestrian access to
transit stops is also recommended (17.152.070).

Columbia County Rural Transportation System Plan (1998)

The Columbia County Rural Transportation System Plan provides for transportation development
in the rural areas of the County. While all modes of transportation are considered, the stated focus
of project improvements is on preservation and reconstruction of the primary County roads that
serve connections among the cities and rural communities. The TSP also assigns high priority to
intersection improvements that improve safety at high accident locations, increase the efficiency of
traffic flow, and improve conditions for trucks making turning movements.

Much of the background information in the county’s TSP (Chapter 1) is out of date. For example,
U.S. 30 was being expanded to a five-lane highway through St. Helens at the time the TSP was
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adopted. Echoing the city’s TSP, the county’s TSP also identifies the need for an alternative route
to U.S. Highway between Pittsburg Road in St. Helens and Scappoose-Vernonia Road.

The Goals and Policies in Chapter 1 are the policy framework for transportation planning in the
county. There are no policies that directly address coordination with the City of St. Helens. The
following county policies are consistent with, or support, transportation planning in St. Helens:

Policies:

1. The County shall undertake the development of a detailed transportation plan that
should contain the following minimum elements:
C. The location of future arterial streets inside the urban growth boundaries.

4. The County will work with the State Highway Department to limit the number of
access points onto arterial roads. Direct access to U.S. Highway 30 will be limited
as much as is practical in order to reduce the potential for congestion and
conflicting traffic patterns which would disrupt the flow of traffic.

6. The County will support reducing the number of rail crossings.

7. The County will work with the Port of St. Helens to encourage the establishment
and use of dock facilities.

Chapter 4 of this document is the TSP, which includes the Road Plan (4.1), Transit Plan (4.2),
Bicycle and Pedestrian Plan (4.3), and Air/Water/Rail/Pipeline Modes (4.5). Again, information
relevant to transportation planning in St. Helens is out of date, but ultimately the recommendations
that result from the St. Helens TSP update will need to be consistent with the Rural TSP. The
updated St. Helens TSP may include recommendations to the county for updates to the Rural TSP.

LOCAL PLANS AND ORDINANCES

St. Helens Comprehensive Plan

This city’'s Comprehensive Plan was first developed in 1978 in response to Oregon Revised Statute
197 and Senate Bill 100 and was acknowledged by the Department of Land Conservation and
Development in 1984. Last updated in 2006, the following Comprehensive Plan transportation
policies are more current than those in the city’s TSP’s.

19.08.040 Transportation goals and policies.
(2) Goals.
(a) To develop and maintain methods for moving people and goods which are:
(i) Responsive to the needs and preferences of individuals, business and
industry;
(i) Suitably integrated into the fabric of the urban communities; and
(i) Safe, rapid, economical and convenient to use.
(b) To remove existing congestion and prevent future congestion so that
accidents and travel times would both be reduced.
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(c) To create relatively traffic-free residential areas.

(d) To strengthen the economy by facilitating the means for transporting industrial
goods.

(e) To maintain a road network that is an asset to existing commercial areas.

() To provide a more reliable basis for planning new public and private
developments whose location depends upon transportation.

(g) To cooperate closely with the county and state on transportation matters.

(h) To assure that roads have the capacity for expansion and extension to meet
future demands.

(i) To ensure future arterial rights-of-way are not encroached upon.
(i) To encourage energy-conserving modes of transit.
(k) To increase appropriate walking and bicycling opportunities.

(3) Policies. It is the policy of the city of St. Helens to:

(a) Require all newly established streets and highways are of proper width,
alignment, design and construction and are in conformance with the
development standards adopted by the city.

(b) Review diligently all subdivision plats and road dedications to ensure the
establishment of a safe and efficient road system.

(c) Support and adopt by reference road projects listed in the Six-Year Highway
Improvement Program; specifically, work towards attaining left turn lanes and
traffic lights on Highway 30.

(d) Control or eliminate traffic hazards along road margins through building
setbacks, dedications or regulation of access at the time of subdivision, zone
change or construction.

(e) Regulate signs and sign lighting to avoid distractions for motorists.

(f) Work with the railroad owners and operators to improve the safety at railroad
crossings.

(g) Plan and develop street routes to alleviate Highway 30’s traffic load.

(h) Regulate or prevent development within areas required for future arterials or
widening of rights-of-way.

(i) Follow good access management techniques on all roadway systems within
the city.

(j) Develop a plan for walking trails.

(k) Maintain, implement, and update the bikeway plan.

() Work with Columbia County and other agencies in their efforts to meet the
needs of the transportationally disadvantaged in the community.

(m) Encourage increased opportunities for public local and regional transit
facilities.

Upon adoption, the updated TSP policies will replace the Transportation element of the City's
Comprehensive Plan. The revised goals and policies in the TSP will update the City’s adopted long-
range vision for transportation planning.

St. Helens Transportation System Plan (1997)

The current TSP project will update the 1997 St. Helens Transportation System Plan (TSP).

The stated purpose of the 1997 TSP is to serve as a guide for the management of existing
transportation facilities and for the design and implementation of future transportation facilities. It is a
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multi-modal transportation plan and establishes goals and policies to guide transportation planning in
the City. The TSP documents existing conditions and estimates transportation needs based on traffic
forecasts. Based on these needs, the TSP presents an implementation plan that includes
recommended projects by mode and a financing plan (Chapter 8).

Chapter 7 of the document includes the plans for each transportation mode (Street System,
Pedestrian System, Bicycle Plan, Public Transportation Plan, and Air/Rail/Pipeline Plan). The Street
System Plan includes new roadways and improvements to the city’s existing streets (Table 7.1 and
7.2), as well as recommended new traffic signals. The TSP includes a description of the functional
classification system and categorizes each road within the city (p. 7.7, p. 7.9); Recommended Street
Design Standards for each classification are illustrated in Figure 7.3.

The goal of the Pedestrian Plan is to provide a connected sidewalk system that enhances safety for
the pedestrian and provides opportunities to walk, rather than drive. Table 7.3 in the TSP lists the
recommended improvements to the pedestrian network and Figure 7.5 shows the recommended
pedestrian network. The Pedestrian Plan states that sidewalks will also be installed as part of all new
arterial and collector street projects, as well as major reconstruction projects. In residentially zoned
areas, sidewalks are required to be 5 feet in width; new sidewalks in commercial and industrial areas
and along arterial streets must be at least 6 feet wide. Policies in the Pedestrian Plan state that the
City should require sidewalks on all new roadway and reconstruction projects and that sidewalks
provided as part of development projects should be connected to the pedestrian system. The
Pedestrian Plan also discusses street crossing opportunities and safety for pedestrians. Locations for
crosswalk improvements are listed on p. 7-17.

The Bicycle Plan includes the objectives of the 1988 Bikeway Master Plan and, based on these
objectives, presents the recommended Bicycle Plan in Figure 7.6. Table 7.4 lists the recommended
bicycle improvements and cost estimates needed to implement the Bicycle Plan. The stated main
objective of the Bicycle Plan is “to provide bicycle routes that enable safe and efficient travel for both
the everyday bicycle commuter as well as the occasional recreational rider.” The Bicycle Plan
recommends striped lanes on many, but not all, of the city’s arterials and collectors. Local streets
have been identified as the bicycle route where it has been determined that they provide good
parallel facilities. As with the Pedestrian Plan, the Bicycle Plan also has been designed to connect
major destinations to residential neighborhoods. The Bicycle Plan was also intended to provide
additional off-street, multi-use paths for recreational use. This plan notes that many of the desired
improvements have already been implemented on the east side of St. Helens, but that the west side
has a very limited bicycle network. The standards and policies section of this plan (p. 7-18)
emphasizes the need for a routine maintenance program and law enforcement policies to increase
safety by ensuring that both motorists and cyclists follow traffic requirements.

The background information in the Public Transportation Plan is based on a 1996 feasibility study
and is out of date. The information and analysis in the 2009 Columbia County Community-Wide
Transit Plan (see review in this memorandum) will inform the TSP update to a greater extent than the
recommendations of the 1997 TSP. The TSP update planning process also will review the sections
of the adopted TSP that cover Air, Rail and Pipeline transportation. Currently, the TSP catalogues
existing facilities in each of these modes and states the city’s recognition of their importance and
support of various improvements.

19



City of St. Helens Transportation System Plan Update
TM #1 Background Document Review
7/13/10

St. Helens Bikeway Master Plan (1988)

The Bikeway Master Plan reexamines the city’s priorities for providing bicycle facilities, as they were
identified in a 1979 City Council proposal, and updates the project list. The Bikeway Master Plan
also includes the following goals and objectives:

Goal:

Provide a safe, convenient, useful and attractive system of bicycle paths and routes
through the City and Urban Growth Area which will accommodate commuters,
tourists and recreational users.

Objectives:

1. Complete the bikeways in the old town area which will tie in with the existing
routes in the downtown area.

2. Provide a safe system of bikeways which will be a show case for St. Helens.

3. Provide a system of bikeways which will link major community centers (i.e.
Eisenschmidt Pool, Junior High School, McCormick Park) with residential
areas.

4. Provide bikeways in the residential area west of US Hwy 30 that will provide

access to schools and parks on the east side of town and eventually tie in
with existing routes on the east side of US Hwy 30.

5. Provide for maintenance of bicycle facilities.

6. Provide adequate areas for parking bicycles for those uses that attract
bicycles (e.g. parks).

7. Minimize unsafe conflicts between bicycles, pedestrians and motorized traffic.
City of St. Helens Public Facilities Plan (1999)

The City’s Public Facilities Plan (PFP) includes a transportation chapter that describes the overall
transportation system, lists the roadways in the city according to functional classification, and
summarizes the pedestrian system, bikeway system, and the public transportation plan. This
information is taken from, and is largely identical to the information found in the 1997 TSP.

Under “Future Needs,” the PFP states that connecting Achilles Road and Pittsburg Road will be vital
to carry north-south traffic on the west side of town and reducing reliance on U.S. 30. Adding
capacity on designated arterials and bridges is also identified as a need. The Deficiencies and Needs
section identifies existing funding mechanisms (systems development charge for new street
improvements and local improvement district for maintenance), but concludes that an “alternative
method of financing the upgrading of arterial streets with in the City’s UGB is necessary in order for
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St. Helens to continue to adequately move traffic (p.19).” The list of transportation improvement
priorities, costs, and timing is PFP Appendix D.

City of St. Helens Economic Opportunity Analysis (2008)

The purpose of the Economic Opportunity Analysis (EOA) is to comply with Oregon Statewide
Planning Goal 9 (Economic Development), including quantifying employment projections and land
needs. The EOA documents that St. Helens has increasingly become a bedroom community for the
greater Portland area over past 15 years and that an important community goal is to broaden the
city’s employment (and fiscal) base. The Economic Overview section provides recent population
projections, a breakout of employment by sector, and an opportunities and constraints analysis
regarding job creation.

The EOA does not contain recommendations for transportation system improvements. However,
many of the economic goals and policies in the EOA - such as making waterfront development a
priority, allocating adequate amounts of land for economic growth, and developing local tourist and
recreation sectors — have implications for transportation system planning in the community. Notably,
the EOA concludes that the city has a surplus of industrial land over the 20-year planning horizons
and, therefore, no UGB expansion is necessary to accommodate the city’s employment needs.
However, the EOA also documents a shortage of commercial land and recommends that the city
should “adjust its zoning to transfer some industrial lands to commercial lands to meet the 20 year
needs for more commercial lands (p. 21, ORD 3101 — Attachment A)

St. Helens Community Development Code

The St. Helens Community Development Code (CDC) is Title 17 of the city’s Municipal Code.
Development codes implement the land use plan established in jurisdictions’ Comprehensive Plans.
Chapter 17.32 Zones and Uses in the CDC establishes the zoning in the City, the uses permitted
under each zoning (land use) category, and the regulations that apply in each zone.

The CDC allows “minor public facilities” outright in all zone districts, with the exception of the R10 and
R7, which are the City’s low-density residential zones, and the Olde Towne zone, a mixed-use zone
in the historic downtown. The definition of minor public facilities includes street improvements within
existing development including sidewalks, curbs, gutters, catch basins, paving, signs and traffic
control devices and street lights and transit improvements, such as shelters or pedestrian and bicycle
safety improvements, located within public right-of-way or on public property (17.16.010 General and
Land Use Definitions). A major public facility is defined as “any public service improvement or
structure developed by or for a public agency that is not defined as a minor public facility.” Major
public facilities are a conditional use in all the city zone districts. The Planning Commission has
decision-making authority to approve, approve with conditions, or deny conditional uses permits.
Planning Commission approval is based on how well the proposal meets the criteria in Chapter
17.100, Conditional Use.

The following sections of the CDC contain provisions that regulate transportation facilities and
improvements in the city:
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= Chapter 17.76 Visual Clearance Areas

= Chapter 17.80 Off-Street Parking and Loading Requirements
= Chapter 17.84 Access, Egress, and Circulation

= Chapter 17.136 Land Division — Subdivision

= Chapter 17.148 Planned Development

« Chapter 17.152 Street and Utility Improvement Standards

Chapter 17.76 Visual Clearance Areas requires that proper sight distances be maintained on the
corners of all property adjacent to the intersection of two streets, a street and a railroad, or a driveway
providing access to a public or private street in order to reduce the hazard from vehicular turning
movements.

Chapter 17.80 Off-Street Parking and Loading Requirements addresses parking space
dimensions, bicycle parking standards (17.80.020.15), parking structure design standards, and
minimum and maximum off-street parking requirements. The code allows for the conversion of up to
10 percent of existing required parking spaces to accommodate transit supportive facilities
(17.80.030.(3)).

Provisions in Chapter 17.84 Access, Egress, and Circulation, address joint access, public street
access, required walkway location, and inadequate or hazardous access. Tables in this chapter
provided for the vehicular access and egress requirements for residential, commercial, and industrial
uses; the requirements address the minimum number of driveways, minimum access width, and
minimum pavement width per number of units for residential uses and number of required parking
spaces for non-residential uses.

Section 17.84.050 requires commercial, institutional, and industrial uses to have walkways
connecting ground floor entrances to streets and providing safe access to other uses within
developments and between developments. This section also requires attached housing and multi-
unit developments to have walkways connecting each residential dwelling to vehicular parking areas
and common open space and recreation facilities. The CDC does not, however, include
requirements that new development provide for transit facilities or provide pedestrian access to
existing and planned transit stops.

In Chapter 17.136 Land Division — Subdivision, approval criteria for land divisions require that the
proposed preliminary plat complies with the city’s comprehensive plan and that proposed streets
continue the pattern approved for the streets on adjoining property (17.136.060). Final plat approval
criteria for subdivisions require that roads for private use shown on the preliminary plat be approved
by the city and that roads for public use be dedicated to the city (17.136.150). Approval criteria in
Chapter 17.148 Planned Development, require that subdivision standards are met, as well as the
standards in Chapter 17.84, Access, Egress, and Circulation (see below).

Chapter 17.152 Street and Utility Improvement Standards regulates a number of transportation
facilities and related topics. It establishes block design and size requirements and includes
standards for sidewalks (17.152.060) and bikeways (17.152.110). Sidewalk regulations include
requiring they be constructed on both sides of streets (except for industrial uses, where only one side
is required) but sidewalk width is not specified. Developments adjoining proposed bikeways
identified on the adopted pedestrian/bikeway plan must dedicate easements or rights-of-way; permits
for planned unit developments, conditional use permits, subdivisions, and “other developments which
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will principally benefit from such bikeways” will be conditioned to include the cost or construction of
bikeway improvements. Bikeway widths are required to be at least five feet per bicycle travel lane;
bikeways separated from the road must be at least eight feet wide.

Section 17.152.030 contains the city’s street standards. Minimum right-of-way and street widths are
established for minor arterials, collectors, local streets (residential and business/industrial), residential
access roads (through streets and cul-de-sacs), and alleys (residential and business/industrial). The
table in Figure 9 presents the minimum widths for right-of-way and roadway (pavement), as well as
the number of lanes, according to functional classification. Cross-section diagrams are not included
in the CDC. Consistent with the Transportation Planning Rule and the goal to minimize pavement
width (660-12-0045(7), the CDC allows for reduced pavement and right-of-way widths for local
residential streets that carry less than 500 ADT.?

For street alignment and connections, all local and collector streets that abut a development site must
be extended within the site; proposed street or street extensions must be located to provide direct
access to existing or planned transit stops and other neighborhood activity centers, such as schools,
shopping areas and parks; and all developments should provide an internal network of connecting
streets that minimizes travel distances (17.152.030(6)). Proposed street or street extensions must be
located to provide direct access to existing or planned transit stops (17.152.030.7.c).

The CDC does not contain a requirement for providing a transportation impact analysis or study as
part of a development proposal or comprehensive plan or zone change request. The CDC also does
not currently include language addressing TPR Section -0060 "°

St. Helens Water, Wastewater, Stormwater, Transportation, and Parks System
Development Charge Study Final Report (2008)

The Water, Wastewater, Stormwater, Transportation, and Parks System Development Charge Study
Final Report (“SDC Study”) was the culmination of a process to update the system development
charges (SDCs) for these city services to ensure that charges were equitable, adequate, and
defensible and that they would generate adequate funding to meet the infrastructure needs of growth
“without unduly burdening existing residents and business owners.”

The transportation SDC analysis begins on page 14 of the SDC Study. The city’s existing
transportation SDCs are based on projected trip generation by land use and the SDC Study. The
SDC Study estimates the number of adjusted average daily trips (ADTs) to be generated by growth
through 2025 and explains the methodology employed. The recommended transportation SDC is
$402 per average daily trip; SDCs for a comprehensive list of land uses are provided in a table on
page 16 of the SDC Study. Ultimately, transportation SDC fees will likely need to be adjusted to
reflect the TSP update and new transportation-related capital improvement projects recommended
as part of this process.

? Requirements are 40 — 46’ for right of way width and 24 — 28’ for roadway width.

' Section -0060 was amended in March 2005 and includes provisions for local jurisdictions on how to make a
determination whether or not an amendment to the City’s adopted plans or land use regulations has a significant
affect on a transportation facility.
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TPR Requirement (OAR Section 660-12-0020)

(1) A TSP shall establish a coordinated network of transportation facilities adequate to serve state, regional
and local transportation needs.

(2) The TSP shall include the following elements:

(a) A determination of transportation needs as provided in OAR 660-012-0030;

(b) A road plan for a system of arterials and collectors and standards for the layout of local streets and
other important non-collector street connections. Functional classifications of roads in regional and
local TSPs shall be consistent with functional classifications of roads in state and regional TSPs and
shall provide for continuity between adjacent jurisdictions. The standards for the layout of local streets
shall provide for safe and convenient bike and pedestrian circulation necessary to carry out OAR 660-
012-0045(3)(b). New connections to arterials and state highways shall be consistent with designated
access management categories. The intent of this requirement is to provide guidance on the spacing of
future extensions and connections along existing and future streets which are needed to provide
reasonably direct routes for bicycle and pedestrian travel. The standards for the layout of local streets
shall address:

(A) Extensions of existing streets;
(B) Connections to existing or planned streets, including arterials and collectors; and

(C) Connections to neighborhood destinations.

(c) A public transportation plan which:

(A) Describes public transportation services for the transportation disadvantaged and identifies
service inadequacies;

(B) Describes intercity bus and passenger rail service and identifies the location of terminals;

(C) For areas within an urban growth boundary which have public transit service, identifies
existing and planned transit trunk routes, exclusive transit ways, terminals and major transfer
stations, major transit stops, and park-and-ride stations. Designation of stop or station
locations may allow for minor adjustments in the location of stops to provide for efficient
transit or traffic operation or to provide convenient pedestrian access to adjacent or nearby
uses.

(D) For areas within an urban area containing a population greater than 25,000 persons, not
currently served by transit, evaluates the feasibility of developing a public transit system at
buildout. Where a transit system is determined to be feasible, the plan shall meet the
requirements of paragraph (2)(c)(C) of this rule.

(d) A bicycle and pedestrian plan for a network of bicycle and pedestrian routes throughout the
planning area. The network and list of facility improvements shall be consistent with the
requirements of ORS 366.514;

(e) An air, rail, water and pipeline transportation plan which identifies where public use airports,
mainline and branchline railroads and railroad facilities, port facilities, and major regional pipelines
and terminals are located or planned within the planning area. For airports, the planning area shall
include all areas within airport imaginary surfaces and other areas covered by state or federal
regulations;




TPR Requirement (OAR Section 660-12-0020)

(f) For areas within an urban area containing a population greater than 25,000 persons a plan for
transportation system management and demand management;

(g) A parking plan in MPO areas as provided in OAR 660-012-0045(5)(c);

(h) Policies and land use regulations for implementing the TSP as provided in OAR 660-012-0045;

(1) For areas within an urban growth boundary containing a population greater than 2,500 persons, a
transportation financing program as provided in OAR 660-012-0040.

(3) Each element identified in subsections (2)(b)—(d) of this rule shall contain:

(a) An inventory and general assessment of existing and committed transportation facilities and
services by function, type, capacity and condition:

(A) The transportation capacity analysis shall include information on:
(1) The capacities of existing and committed facilities;

(i1) The degree to which those capacities have been reached or surpassed on existing facilities;
and

(iii) The assumptions upon which these capacities are based.

(B) For state and regional facilities, the transportation capacity analysis shall be consistent with
standards of facility performance considered acceptable by the affected state or regional
transportation agency;

(C) The transportation facility condition analysis shall describe the general physical and operational
condition of each transportation facility (e.g., very good, good, fair, poor, very poor).

(b) A system of planned transportation facilities, services and major improvements. The system shall
include a description of the type or functional classification of planned facilities and services and
their planned capacities and levels of service;

(c) A description of the location of planned facilities, services and major improvements, establishing
the general corridor within which the facilities, services or improvements may be sited. This shall
include a map showing the general location of proposed transportation improvements, a description
of facility parameters such as minimum and maximum road right-of-way width and the number and
size of lanes, and any other additional description that is appropriate;

(d) Identification of the provider of each transportation facility or service.
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TECHNICAL MEMORANDUM

City of St. Helens Transportation System Plan Update

Date: January 25, 2011
To: Jacob Graichen, City of St. Helens
Seth Brumley, ODOT
From: Chris Brehmer, P.E., Kittelson & Associates, Inc.

Matt Bell, Kittelson & Associates, Inc.
Project:  St. Helens Transportation System Plan Update

Subject:  Final Chapter 3: Existing Conditions

Cc: Technical Advisory Committee and Citizens Advisory Committee

Introduction

During the past fifteen years, the city of St. Helens has experienced a population growth of more
than 50 percent. At the same time, the demand for through traffic on Columbia River Highway
(US 30) and freight rail traffic along the Portland and Western rail line has risen steadily. As a
result, the demand for multimodal transportation facilities within St. Helens has increased.

The long-term vision for the city’s transportation system is currently reflected in the 1997
Transportation System Plan (TSP - Reference 1). The TSP was adopted in 1997 and reflects an
existing conditions analysis consistent with year 1995 travel demands and patterns. With the
growth experienced, it is now time to update the 1997 TSP to ensure that the multimodal system
can meet the needs of the city and the surrounding communities for the next twenty years. As
such, this memorandum documents the existing conditions analysis for the TSP Update. Major
topics presented include:
e Transportation System Inventory
0 Street system
0 Pedestrian system
0 Bicycle system
0 Public transportation system
0 Rail system
0 Air, pipeline, and water service
e Key Intersection Operations
0 Mobility standards

0 Intersection performance

e Safety Analysis

FILENAME: H:\PROJFILE\10639 - ST HELENS TSP UPDATE\REPORT\TSP CHAPTER
3\FINAL_TO_TSP\10639_CHPT3_FINAL.DOC
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o US 30 Corridor
0 Study intersections
¢ Financing Plan

In addition to identifying and assessing the available transportation infrastructure, existing
system deficiencies are highlighted. Future TSP Update tasks will identify potential
transportation options.

STUDY AREA

Figure 3-1 shows a street map of St. Helens, with the city limits and urban growth boundary
(UGB) indicated. The study area for the TSP Update consists of the area within the UGB. Based on
the requirements of the Transportation Planning Rule (TPR), the focus of the existing conditions
analysis is on significant roadways (arterials and collectors) and intersections of these streets as
well as pedestrian and bicycle facilities, public transportation, and other transport facilities and
services, including rail service, air service, pipelines and water service.

Transportation System Inventory

This section describes the current performance and operational deficiencies of the city’s
transportation system, covering the automobile, pedestrian, bicycle, public transportation, freight,
air, marine, and pipeline/transmission transportation modes.

STREET SYSTEM

Highways and streets are the primary means of mobility for St. Helens’ citizens, serving the
majority of trips over multiple modes. Pedestrians, bicyclists, public transportation, and motorists
all utilize public roads for the majority of their trips.

Jurisdiction
Public roads within the study area are operated and maintained by three separate jurisdictions:
the City of St. Helens, Columbia County, and the Oregon Department of Transportation (ODOT).
Each jurisdiction is responsible for the following:

¢ Determining the road’s functional classification;

¢ Defining the roadway’s major design and multimodal features;

e Maintenance; and,

e Approving construction and access permits.

City of St. Helens Chapter 3



January 2011

o

P e E R

- Lg
(’:OAD

1
'

PITTd8uRG

D

-

= = BACHELOR FLAT ROA|
1
1

L

|

St. Helens Transportation System Plan Update

FIGURE

s
™

EXISTING STREET NETWORK
ST. HELENS, OREGON

y UGB

Street Network

Creeks
i City Limits

' -
1 Cit

E Major Rivers
[

)
X
—
©
o
>
5=
O

o

LEGEND

pxw T-gbI\s1B\arepdn dSL SUdJeH IS - 6£90T\aIf0Id\:H




St. Helens Transportation System Plan Update Project #: 10639
January 25, 2011 Page 4

Coordination is required among the three jurisdictions to ensure that the transportation system is
planned, operated, maintained, and improved to safely meet public needs. Figure 3-2 illustrates
the existing street system and which agency is responsible for each street within the UGB.

Functional Classification

A street’s functional classification reflects its role in the transportation system and defines desired
operational and design characteristics such as pavement width, right-of-way requirements,
driveway (access) spacing requirements, and pedestrian and bicycle features. The City’s 1997 TSP
defines the following functional classification hierarchy:

Major Arterials: These facilities carry the highest volumes of through traffic and primarily
function to provide mobility and not access. Major arterials provide continuity for
intercity traffic through the urban area and are usually multi-lane highway facilities. The
only major arterial in St. Helens is the Lower Columbia River Highway (US 30).

Minor Arterials: These facilities interconnect and augment the major arterial system and
accommodate trips of somewhat shorter length. Such facilities interconnect residential,
shopping, employment, and recreational activities within the community.

Collector: These streets provide both land access and movement within residential,
commercial, and industrial uses. These streets gather traffic from local streets and serve as
connectors to arterials.

Local Streets: These streets provide land access to residential and other properties within
neighborhoods and generally do not intersect any arterial routes.

Figure 3-3 illustrates the current functional classification of the study area roadways per the 1997
TSP. As shown, many of the roadways designated as minor arterials on the west side of US 30
have direct access from local streets. Further review indicates that many also have direct access
from residential driveways and are posted with comparatively low travel speeds. Also shown in
the figure, there are relatively few north-south roadways designated as collectors or minor
arterials. The functional classification of the existing roadways will be further evaluated in the
transportation options analysis.

ODOT has a separate classification system for its highways, which guide the planning,
management, and investment for state highways. The Oregon Highway Plan (OHP - Reference 2),
designates US 30 as a Statewide Freight Route in the study area. This designation reflects the
roadway’s function, providing the primary route linking communities such as Astoria,
Clatskanie, Rainer, Prescott, and Columbia City to the north with St. Helens, Scappoose, and the
greater Portland metropolitan area to the south.

City of St. Helens Chapter 3



January 2011

St. Helens Transportation System Plan Update

AV0d 39VINOYS

eV

O\

|\

OAD

SYKES

w
z O\
3 !
M
Z2 Z
68
5 m
MR
SO
S
Z U
WH
Al
<0
O
a'd
>
..IA“ __ l\ Qoé
3 N [ 1
Lo ,.|||L.. —oiﬂ_m_,oow ] e
P w L .
i N
|
] m.l.l
! g
; 2
o
= @
S - © 12
x I o m o
[ o > £ O
o _m x & 3 DO
58 23 2 2
= O O O O 0O
S T
O 5 i
l L
- — Ilk

pxw-z-gbi\siB\arepdn dSL SUjeH IS - 6£90T\aIf0Id\:H



January 2011

St. Helens Transportation System Plan Update

Av0y 39VINOuS

|\

[ i I

PITTSEURG,ROA

S
o>
S
RS
o>
\
\
3
-~
Lt
g\
\\\
—
\\\
€
- ]
i &
-
L] -
- -%w
v
E
a

COLUMBIA:

e
OAD
-

SYKES

BACHELOR FLAT ROAD

3-3

Z 22
5%
Lo
ox
mo
%S,
zZ
< uw
P |
o¢
>
<=
=n
[a)]
<
@)
a4
©)
P
ju
9
x
LLl
—————_ !
\
©
T 3 3 -
T & T 9o o
[ = + - = = m
o < < § 0 E Q
+— = = ) 1 —
ST 235 S 22
= =2 =2 0 a 0O 0O
- © i
w (7] H _. 1
% ﬁla _ m. 1
C _L. 1
- L-- __||K

pxw-g-gbi\siB\arepdn dSL SUdleH IS - 6£90T\aIyloId\:H



St. Helens Transportation System Plan Update Project #: 10639
January 25, 2011 Page 7

Truck Routes

The existing designated truck routes were established to limit heavy truck traffic on local streets
while connecting the industrial areas within St. Helens to US 30. Figure 3-4 illustrates the existing
designated truck routes through St. Helens.

Each of the truck routes were qualitatively evaluated to determine if there is sufficient width
along the roadways and at intersections to accommodate wide turning movements associated
with large trucks. East of US 30, relatively few of the truck routes have curbs or sidewalks
provided at the intersections, therefore, large trucks can utilize the extra shoulder space to turn.
Where curbs do exist, such as at the Old Portland Road/Kaster Road intersection, the turning
radii is sufficient to accommodate the wide turning movements. Old Portland Road and Kaster
Road currently have incomplete pedestrian facilities. Old Portland Road has designated bicycle
lanes and is a designated bicycle route; however, updates to the functional classification plan
should consider whether designating the roadway as both a bicycle and freight route introduces
unintended conflicts.

West of US 30, both Sykes Road and Pittsburg Road are relatively narrow streets through
predominantly residential areas; however, the routes are relatively straight and do not require
significant turning movements. McBride Elementary School is in the northwest corner of the
Sykes Road/Columbia Boulevard intersection.

Street Section Standards

The 1997 TSP provided standard street cross sections for each of the functional classifications
within the city. Per the TSP, these cross sections were intended to be implemented with some
flexibility recognizing unique and special situations as appropriate. The cross section design
standards from the 1997 TSP are summarized in Table 3-1 and illustrated in Figure 3-5.

Table 3-1 Existing Street Section Standards

Functional Land- Bicycle On-Street Right-of-
Classification Sidewalk scaping Lanes Parking Travel Lanes Way (feet)
Major Arterial 6 5 5 None (5)12-14 102’
Minor Arterial 6 None 8’ Parking or Bicycle Lanes )14 60’
Collector Street 5 None None 8 @17 60’
Local Street 5 None None 7 (11213 50’

While individual local streets are not reviewed as part of the TSP update, the Oregon TPR
requires that local governments offer “skinny street” standards for local streets in order to
minimize pavement width and right-of-way. The Department of Land Conservation and
Development’s Neighborhood Street Design Guidelines (DLCD - Reference 3), indicates a street with
a paved section wider than 28 feet is by definition not a “narrow street.” The DLCD guidelines

City of St. Helens Chapter 3
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cite benefits of streets with reduced pavement widths including improved livability, improved
safety, slower vehicle speeds, and reduced environmental impacts. The guidelines further
indicate that narrow streets must meet the operational needs including pedestrian and bicycle
circulation and emergency vehicle access.

As shown in Figure 3-5, the cross sections provided in the TSP currently include two options that
comply with the “skinny street” standard, showing the narrowest paved cross-section to be 20
feet wide!. While the curb-to-curb road section is relatively narrow, the 50-foot right-of-way
shown for the two skinny streets is relatively wide; this should be re-evaluated as part of the TSP
update.

In addition to the TSP, the City also published roadway standards in the City’s Community
Development Code. City staff indicate the Development Code standards have been used to guide
transportation improvements constructed in conjunction with new developments, not the TSP.
Table 3-2 displays the Road Standards shown in the City’s Community Development Code.

Table 3-2 Development Code Required Minimum Right-of-Way and Street Widths

Type of Right-of-way Roadway Moving Bicycle

Street Width Width Lanes Lanes
Minor Arterial 60’ 36-48’ 2-4 2-6’
Collector 60’ 24-40’ 2-3 2-5
Local — Commercial, Industrial 50’ 34’ 2 2-4’
Local — Residential 50’ 34 2 2-4

Residential Access — through street

with less than 500 ADT 40-46 24-28 1-2 0

Residential Access — cul-de-sac dead-
ends (not more than 400 feet long and 36-44’ 24-28 1-2 0
serving more than 20 dwelling units)

Turnarounds for dead-ends in

. . . 50’ radius 42’ radius 0
industrial and commercial zones only

?I'urnayoungis for cul-de-sac dead-ends 42" radius 35 radius 0
in residential zones only

Alley

Residential 16’ 16’ 0
Business or Industrial 20’ 20’

Source: City of St. Helens Community Development Code, Section 17.152.030 Street

When comparing Figure 3-5 and Table 3-2, it quickly becomes apparent that the cross sections
provided in the current TSP are not consistent with the cross section standards shown in the city’s
Community Development Code. The development of standard cross sections will be an
important part of the TSP update process.

! Sidewalks are not considered part of the paved section.

City of St. Helens Chapter 3
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Access Management

Spacing requirements for public roadways and private driveways can have a profound impact on
transportation system operations as well as land development. Access management strategies
and implementation require careful consideration to balance the needs for access to developed
land with the need to ensure movement of traffic in a safe and efficient manner.

Access management generally becomes more stringent as the functional classification level of
roadways increases and the corresponding importance of mobility increases. Exhibit 3-1
illustrates the general relationship between access and mobility.

Exhibit 3-1
Relationship Between Access, Mobility, and Functional Classification

+— Major Arterial

>

Minor Arterial

Major Collector

MOBILITY

Minor Collector

+«— Local Street

ACCESS >

ODOT Access Spacing Standards

Access spacing requirements for US 30 are implemented by Oregon Administrative Rule (OAR)
734, Division 512 and relate directly to the functional classification of US 30 as both a Statewide
Highway and Freight Route. Table 3-3 illustrates the access spacing standards for public and
private approaches along US 30 within St. Helens.

2 Oregon Revised Statute (OAR) 734, Division 51, was amended in September 2005 to be consistent with August
2005 OHP revisions to Policy 1B. Specifically, the spacing standards in OAR 734-051 were amended to be consistent
with the OHP tables in Appendix C, Access Management Standards.

City of St. Helens Chapter 3
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Table 3-3 US 30 Access Spacing Standards for Private and Public Approaches?

Posted Speed Minimum Space Required *(feet)
(miles per hour)
<25 520
30 and 35 720
40 and 45 990
50 1,100
> 55 1,320

! These access management spacing standards do not apply to approaches in
existence prior to April 1, 2000 except as provided in OAR 734-051-0115(1)(c)
and 734-051-0125(1)(c).

* Measurement of the approach road spacing is from center to center on the
same side of the roadway.

For signalized intersections on statewide highways such as US 30, OAR 734-020-470 identifies a
desired minimum spacing of %2 mile (2,640 feet) be maintained between signalized intersections.

US 30 has access points serving small commercial properties throughout the downtown area that
do not meet ODOT’s access spacing standards for new construction. As private properties
redevelop in the future, ODOT will review driveway spacing with respect to US 30 access spacing
requirements and may determine that changes in land use require the consolidation or
reconfiguration of existing accesses. In the interim, many of the existing driveways that do not
conform with the access spacing standards will continue to operate safely due to: 1) the relatively
slow travel speeds, 2) the separation of left and right-turn movements at many of the major
intersections, and 3) the presence of a two-way left-turn lane (TWLTL) along US 30.

Curb and Gutter

St. Helens requires curb and gutter be constructed along its street network in conjunction with
adjacent development. Streets constructed in recent development areas provide curb, gutter, and
sidewalks; however, many older roadways have not been improved with curb and gutter, which
can limit the functionality of the roadway, particularly for pedestrians and bicycles. The curb and
gutter deficiencies identified in St. Helens are addressed along with the pedestrian and bicycle
facilities.

Other Street System Deficiencies
The following deficiencies were identified through review of the transportation network as well

as through feedback from agency staff and the general public:

e Substandard pavement conditions were identified along a number of city roadways,
including segments of Bachelor Flat Road, Ross Road, and Millard Road;

City of St. Helens Chapter 3
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e Existing City and County roadways within the city limits are generally not constructed to
current City roadway standards;

e The flashing beacon at the westbound approach to the Williams/Columbia Boulevard
intersection is burned out.

e The traffic signal at the 18" Street/Old Portland Road intersection does not meet current
Manual on Uniform Traffic Control Devices (MUTCD-Reference 4) standards. To correct
existing deficiencies, the City should consider either of the following:

0 augment the existing intersection signal displays with a second signal head on
each approach (this could be post-mounted in each quadrant) and consider adding
pedestrian signal displays or,

0 Complete a traffic study per the requirements of the MUTCD and, based on the
study findings, operate the intersection as either a two-way or all-way stop as
appropriate, including provision of MUTCD-compliant signing and striping. If
two-way or all-way stop control is implemented, then the existing signal should
either be turned off and removed or operated as a supplemental warning beacon in
support of the new stop control per the engineering study recommendations.

e Significant queuing occurs during the morning and afternoon school peaks near the main
entrance to Lewis and Clark Elementary School located near the 9™ Street/Columbia
Boulevard and 11t Street/Columbia Boulevard intersections.

0 Although morning and afternoon peak hour operations are not analyzed in the
TSP Update, the City should consider how schools can be better served by the
future transportation system.

e Turn lane vehicle storage deficiencies were identified by ODOT at the following
intersections along US 30:

0 The southbound left-turn lane at Deer Island Road does not have enough left turn
lane striping to meet minimum storage requirements.

0 The southbound right-turn lanes at Dear Island Road, Pittsburg Road, Wyeth
Street, and Achilles Road are substandard in length based on ODOT’s
current minimum storage and deceleration design requirements.

e Abandoned railroad spurs are located near the southbound approach to the Oregon
Street/Deer Island Road intersection

0 These will be removed as part of the redevelopment of the site located in the
Southwest corner of the intersection for the future Columbia County Rider Transit
Center.

PEDESTRIAN SYSTEM
Pedestrian facilities serve a variety of needs, including:

e Relatively short trips (generally considered to be under a mile) to major pedestrian
attractors, such as schools, parks, and public facilities;

City of St. Helens Chapter 3
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e Recreational trips (e.g., jogging or hiking) and circulation within parks;
e Access to transit (generally trips under 1/2-mile to bus stops); and,

¢ Commute trips, where mixed-use development is provided and/or people have chosen to
live near where they work.

Pedestrian facilities should be integrated with transit stops and effectively separate pedestrians
from conflicts with vehicular traffic. Furthermore, pedestrian facilities should provide continuous
connections among neighborhoods, employment areas, and nearby pedestrian attractors.
Pedestrian facilities usually refer to sidewalks or paths, but also include pedestrian crossing
treatments for high volume roadways.

The existing pedestrian network serving St. Helens is shown in Figure 3-6 along with major
pedestrian attractors such as public schools and transit stop locations. As shown in Figure 3-6,
relatively few of the arterial and collector roadways in St. Helens currently provide sidewalks on
both sides of the street.

The following roadway segments have been identified as improvement priorities by the City:

¢ Sykes Road between Columbia Boulevard and Summit View Drive;
e Gable/Bachelor Flat Road between US 30 and Summit View Drive, and;
¢ Columbia Boulevard between Sykes Road and Gable/Bachelor Flat Road.

Each of these three streets serves as a major connector between the residential areas east of US 30
and the St. Helens High School, McBride Elementary, and retail uses along US 30. Despite their
prominent function, each street has incomplete sidewalks, bike lanes, curbs, and gutters as well as
constrained right-of-way.

Pedestrian Crossings at Intersections

All unsignalized intersections in Oregon are considered legal cross walks and motor vehicles are
required to yield the right of way to allow pedestrians to cross. However, compliance is not
consistent statewide and pedestrians may have difficulty crossing high volume roadways. The
City of St. Helens has several marked and unmarked crosswalks at unsignalized intersections
along key roadway facilities such as Columbia Boulevard and St. Helens Street that rely on
drivers to yield the right-of-way. These and other locations throughout the downtown area tend
to have wide roadway cross sections that require pedestrians to cross not only the travel lanes,
but also on-street parking lanes provided on one or both sides of a given roadway. The pedestrian
environment at these locations could be enhanced and will be further reviewed in the
transportation options analysis.

The City of St. Helens converted the intersection of West Street and N. 6t Street to all-way stop
control and added a curb extension in June of 2010 in part to facilitate safe pedestrian movements
at the intersection.

All of the signalized intersections on US 30 in St. Helens have protected pedestrian crossings.

City of St. Helens Chapter 3
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Figure 3-6 also illustrates the location of known pedestrian crossings deficiencies based on input
from City staff and the general public through the interactive Safe Routes to School map.
Improvements at each of these intersections will be addressed in the transportation options
analysis. The Safe Routes to School map will be discussed later in this report.

BICYCLE SYSTEM

Similar to pedestrian facilities, bicycle facilities (including dedicated bicycle lanes in the paved
roadway, multi-use paths shared with pedestrians, etc.) serve a variety of trips. These include:

e Trips to major attractors, such as schools, parks and open spaces, retail centers, and public
facilities;

e Commute trips, where changing and showering facilities are provided at the workplace;
e Recreational trips; and

e Access to transit, where bicycle storage facilities are available at the stop, or where space is
available on bus-mounted bicycle racks.

Figure 3-7 summarizes the existing bicycle facilities in St. Helens. As shown, several roadways
east of US 30 currently have complete bicycle facilities, while west of US 30 the only completed
bicycle facilities are located on Sykes Road between US 30 and Columbia Boulevard. Similar to
the previously identified pedestrian issues, improvements are needed along Gable/Bachelor Flat
Road and Columbia Boulevard to provide better access to schools and retail areas.

Figure 3-7 also shows the location of known bicycle crossing deficiencies based on input received
from City Staff and the St. Helens Pedestrian and Bicycle Committee. Improvements at each of
these intersections will be addressed in the transportation options analysis.

Oregon Bicycle and Pedestrian Plan

The following general guidelines were derived from the Oregon Bicycle and Pedestrian Plan
(Reference 5).

e Dedicated bicycle facilities should be provided along major streets where automobile
traffic speeds are significantly higher than bicycle speeds.

e Bicycle facilities should connect residential neighborhoods to schools, retail centers, and
employment areas.

e Allowing bicycle traffic to mix with automobile traffic in shared lanes is acceptable where
the average daily traffic (ADT) on a roadway is less than 3,000 vehicles per day.

e Lower volume roadways should be considered for bike shoulders or lanes if anticipated to
be used by children as part of a Safe Routes to School program.

e In areas where no street connection currently exists or where substantial out-of-direction
travel would otherwise be required, a multi-use path may be appropriate to provide
adequate facilities for bicyclists.

City of St. Helens Chapter 3
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ODOT categorizes roadway bicycle facilities into the following four major classifications:

e Shared roadway — As implied by the name, no special treatments are available for bicycles
and both bicycles and vehicles share the same roadway area under this classification. The
shared roadway facility is best used where there is minimal vehicle traffic to conflict with
bicycle traffic.

e Shoulder bikeways — This bicycle facility consists of roadways with paved shoulders that
can accommodate bicycle traffic.

e Bike lanes — A separate lane is designated adjacent to the vehicle travel lane for the
exclusive use of bicyclists.

e Bike paths — These bicycle facilities are exclusive bicycle ways separated from the
roadway.

Bicycle Facilities

The 1997 TSP implemented the 1988 St. Helens Bikeway Master Plan (Reference 6) that was
designed to provide a safe and convenient system of bicycle paths through the City and within
the UGB. The plan identified several facilities that were complete as of 1988, including US 30,
Sykes Road between Columbia Boulevard and Matzen Street, Oregon Street north of West Street,
West Street east of Oregon Street, 16" to 15" Street, and parts of 6t Street, 4" Street, and Old
Portland Road. The plan also identified several proposed facilities, including along Pittsburg
Road east of Vernonia Road, Vernonia Road, Columbia Boulevard, Gable Road, a connection
between Millard Road and Old Portland Road, and others. As of today, the following facilities
identified as needed in the 1988 plan have been completed:

e Columbia Boulevard east of US 30
e Gable Road east of US 30
e (Old Portland Road north of Gable Road

PUBLIC TRAIL SYSTEM

Figure 3-8 illustrates the public trail system located within the city, including the trails within the
Dalton Lake Recreational Area which consists of several paved and unpaved paths, trails, and
trailheads that surround Dalton Lake. The Draft Conceptual Dalton Lake Recreational Plan,
developed in July 2010, identifies several opportunities and constraints associated with each trail
within the system, including the potential development of observation and picnic areas. In
addition to several side trials and footpaths, the following major trails are located within the
Dalton Lake Recreational Area:

e Rutherford Parkway: an existing 8-foot wide paved multi-use path that extends north of
Oregon Street connecting the City of St. Helens with Columbia City to the north.

e Dalton Lake West Path: a dirt road along existing electricity lines that connects Rutherford
Parkway to the trail system within the Dalton Lake recreational area.

City of St. Helens Chapter 3
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e Dalton Lake East Path: a gated gravel road path that extends east of Rutherford Parkway
and south along the edge of the Columbia River.

e Madrona Court Trail: a narrow trail that extends north from the Crestwood Mobile Home
Court to Dalton Lake West Path.

SAFE ROUTES TO SCHOOL

Safe Routes to School (SRTS) programs encourage school children to walk and bike to school
safely. In Oregon, elementary-age children living within a mile of school and middle school-age
children living within 1.5 miles of school typically are not eligible to receive bus service
(pedestrian routes that require crossing railroad tracks, such as the Portland & Western Railroad
through St. Helens, require bus service).

SRTS program efforts are typically administered by the local school district directed to these
students and are built around 5'E's: Education, Encouragement, Enforcement, Engineering, and
Evaluation. The goals of the Oregon SRTS program are to increase the ability and opportunity for
children to walk and bicycle to school; promote walking and bicycling to school and encourage a
healthy and active lifestyle at an early age; and facilitate the planning, development and
implementation of projects and activities that will improve safety and reduce traffic, fuel
consumption and air pollution within two miles of the school (Reference 7).

The St. Helens School District does not currently have a formal SRTS Program. While
development of a SRTS program is beyond the scope of the TSP Update, identification of
deficiencies within the pedestrian and bicycle network near the four major public schools in St.
Helens was considered. In addition, a web-based reporting mechanism was developed to solicit
specific information from students and the general public regarding inadequacies along key
travel routes between neighborhoods and schools. Though not a comprehensive inventory, the
following deficiencies were derived from the information collected to date and could be used in
part for a future SRTS program.

e There are virtually no sidewalks and no transit pullouts or shelters to serve several
residential neighborhoods along Pittsburg Road.

e There are incomplete sidewalks along Gable Road from Columbia Boulevard to the High
School.

e There are no sidewalks or bike lanes in the Firlock Park development that feeds the High
School and serves as a transfer location for other schools in St. Helens.

e There are also no sidewalks or bike lanes in the Sherwood Estates area that feeds both the
High School and McBride Elementary.

Additional information related to other transportation deficiencies is provided in Appendix ”"A”.
Appendix “A” contains all of the safe routes to school information collected for the TSP Update.
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PUBLIC TRANSPORTATION SYSTEM

Public transportation within Columbia County include fixed-route, flex-route, and dial-a-ride
services provided by the Columbia County Transit Division. In addition, limited specialized dial-
a-ride services are offered by various providers for special-needs populations, such as senior
citizens. Each of these services is described below.

Columbia County Rider

The Columbia County Transit Division is the largest transit service provider in Columbia County,
operating under the name Columbia County Rider (CCR). The types of services offered by CCR
consist of the following:

e Fixed routes that operate on a fixed schedule along a specified route and stopping only in
designated locations;

e A flex route that operates on a fixed schedule and stops at certain designated locations on
each trip, but is also allowed to make a limited number of deviations off-route each trip to
pick up and drop off passengers at other locations; and

e Dial-a-ride service throughout the County that operates on an advance-reservation basis,
picking up and dropping off passengers at locations of their choosing. Rides can be
scheduled up to one week in advance, and depending on space availability, riders may be
able to reserve on the day of their desired trip.

CCR provides fixed-route service through the county along US 30 and within the cities of St.
Helens and Scappoose, as well as Dial-A-Ride service throughout the entire County.

Fixed-Route Service

CCR currently operates two fixed routes with the city of St. Helens:

e St. Helens — Portland; and
e St. Helens — PCC Rock Creek and Willow Creek Transit Center

The St. Helens — Portland route currently operates 10 times per weekday, with five morning and
five afternoon departures. The first trip of the day leaves St. Helens Medical Mall at 5:50 a.m. and
is scheduled to arrive in downtown Portland at 7:00 a.m., with intermediate stops in Warren and
Scappoose. The last trip departs St. Helens Medical Mall at 5:00 p.m., arrives in downtown
Portland at 6:00 p.m., and returns to St. Helens between approximately 7:00 and 7:10 p.m. Adult
fares are currently $3.30 one-way for local trips between St. Helens and Scappoose and $4.80 one-
way for trips between Columbia County and Portland. Reduced fares of $2.05 and $3.80,
respectively are available for riders under 10 years old, students, riders 55 and over, and persons
with disabilities. Monthly passes are available for $106.80 (adult) and $91.80 (reduced fare) and
are valid on all Columbia County fixed-route services.
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The St. Helens — Portland Community College (PCC) Rock Creek operates six times per weekday, with
three morning and three afternoon departures. The routing is the same as the St. Helens —
Portland route while in Columbia County; however, this route travels via Cornelius Pass Road to
PCC Rock Creek, Tanasbourne Shopping Center, and TriMet's Willow Creek Transit Center in
Washington County. The scheduled travel time for this route is approximately 80-90 minutes end-
to-end. Departures are scheduled every two hours from St. Helens, between 6:30 a.m. and 4:30
p-m. Return trips from Willow Creek operate between 7:25 a.m. and 5:25 p.m., with departures
from PCC occurring approximately 11 minutes later on each trip. Connections are available to
several TriMet bus lines and the MAX Blue line, providing Columbia County residents the ability
to reach other destinations in Washington County and beyond. Fares are the same as the
downtown Portland route. Appendix “B” contains the current Columbia County Rider route map and
schedule for St. Helens to Portland.

Flex-Route Service

Columbia County recently started Flex-Route service between St. Helens and Scappoose to help
reduce the number of dial-a-ride trips between the two cities. The route operates with 90-minute
headways. Its first run begins at 9:00 a.m. and the last run begins at 4:30 p.m., for a total of 9
hours of service. The Flex-Route operates differently than the fixed routes in that it will make a
certain number of deviations from its standard route, upon request. Deviations are limited to a
maximum of 10 minutes per trip. Flag-down stops are also allowed where safe within St. Helens
(but not on US 30). The fare is $1.50 for all trips and riders.

Because the Flex-Route can deviate off-route to pick up passengers who are not able to travel to
one of the standard stop locations, ADA “complementary paratransit” service is not required for
this route.

Dial-A-Ride Service

Dial-A-Ride service is available to all Columbia County residents. The service can operate from
6:30 a.m. to 6:30 p.m. Monday through Friday; the contractor is required to provide 8 hours of
service each weekday during this time period. Passengers may call ahead or submit an online
request form to schedule a ride, from one day up to one week in advance. This service will then
transport the individual from the requested pick-up location to the requested drop-off location.
Fares for travelers vary by distance, ranging from $1.80 for trips within the same city, up to $25.00
for the longest trips currently programmed.

RAIL SERVICE

Passenger Rail

The City of St. Helens has no passenger rail service.
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Freight Rail

Freight rail service is provided through and within the City of St. Helens by the Portland &
Western Railroad. The “Portland-Astoria Line” connects the cities of Astoria, Clatskanie, Rainier,
Columbia City, St. Helens, and Scappoose with Portland & Western’s facilities and the Burlington
Northern Santa Fe Railroad (BNSF) in Portland.

Two rail studies have been recently completed that considered freight rail needs in St. Helens; the
Lower Columbia River Rail Corridor Study/US 30 Intersection Study and the Lower Columbia River Rail
Corridor/Rail Safety Study (References 8 and 9). The Lower Columbia River Rail Corridor/Rail Safety
Study reports between four and six trains per day currently travel through St. Helens.

Track Conditions

The Portland & Western Railroad, working with the ODOT Rail Division, recently completed an
upgrade of its track between the junction with BNSF in Portland and Port Westward (north of St.
Helens). All but five miles of the 54-mile connection to Port Westward have been upgraded with
heavy rail to allow for safe and efficient movement of heavy-haul unit trains along the corridor.
The maximum authorized speed for freight trains in St Helens is 25 miles per hour, reflecting over
a designation as Class 2 track under Federal Rail Administration rating criteria.

Rail Yard

The Portland & Western Railroad operates a rail yard in St. Helens east of US 30 that is generally
situated north of Gable Road and south of Columbia Boulevard. The rail yard supports local
customers served by the railroad, offering a location to stage and switch rail equipment.
Trespassing is prohibited, though the yard area is not currently fenced.

Improvement needs
The two rail studies examined existing and future rail needs and impacts to the US 30 corridor.
Key existing conditions needs identified through the study included:

¢ TFencing the St. Helens rail yard, particularly along US 30;

e Alternative roadway travel routes parallel to US 30;

e Removal of abandoned tracks near the former Stimson Lumber mill site adjacent to Deer
Island Road3;

e Lack of pedestrian attention to the rail crossing at Gable Road - related to some school
children walking to St. Helens High School and unaware of approaching trains; and

® Note: the abandoned railroad tracks will be removed in conjunction with a planned transit center at the former mill
site.
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e Lack of eastbound storage for vehicles leaving US 30 and queued awaiting passage of a
train — this was noted as a particular concern for southbound left-turns from US 30 who
can be stopped by passing trains and trapped in their turn maneuver.

AIR SERVICE

There are three airports within relatively close proximity to the City of St. Helens, including:

e The Portland International Airport, located approximately 35 miles south of St. Helens, is
a public airport that provides worldwide passenger and freight service.

e Scappoose Industrial Airpark, located approximately 7 miles south of St. Helens, is a
public airport owned and operated by the Port of St. Helens that provides general aviation
services to the St. Helens area.

e The Southwest Washington Regional Airport, located approximately 18 miles north of St.
Helens in Kelso, Washington, is a public airport that provides general aviation services to
the southwest Washington and the St. Helens area.

PIPELINE SERVICE

A high pressure gas transmission line, owned and operated by Northwest Natural Gas, runs
along the Rutherford Parkway at the northern end of the City, US 30, and along Old Portland
Road.

SURFACE WATER TRANSPORTATION

The Columbia River provides an opportunity for surface water transportation for the City of St.
Helens. The City currently has one public and five private marinas and boat docks. The Port of St.
Helens is a deep draft port with rail and highway connections.
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Study Intersection Operations Assessment

This section of the existing conditions assessment documents the current performance of 15 key
study area intersections. Those study intersections are summarized below.

ODOT operated and maintained intersections:

e US 30/Deer Island Road e US30/S. Vernonia Road

e US 30/Pittsburg Road e US 30/Gable Road

e US 30/Wyeth Street e US 30/Millard Road

e US 30/St. Helens Street e US 30/Columbia Boulevard

City of St. Helens operated and maintained intersections:

e Columbia Boulevard/N.-S. 6t Street e Columbia Boulevard/Gable Road
e Columbia Boulevard/10t Street e Deer Island Road/West Street

West Street/N. 6th Street

e Columbia Boulevard/N.-S.Vernonia Road

¢ Columbia Boulevard/Sykes Road

ANALYSIS METHODOLOGY AND PERFORMANCE STANDARDS

All operational analyses described in this report were performed in accordance with the
procedures stated in the 2000 Highway Capacity Manual (Reference 10).

Per the July 2010 methodology memo and the ODOT Analysis Procedures Manual (APM -
Reference 11), all intersection operational evaluations were conducted based on the peak 15-
minute flow rate observed during the weekday p.m. peak hour. Using the peak 15-minute flow
rate ensures that this analysis is based on a reasonable worst-case scenario. For this reason, the
analysis reflects conditions that are only likely to occur for 15 minutes out of each average peak
hour. The transportation system will likely operate under conditions better than those described
in this report during other typical time periods.

The operational analysis results were compared with mobility standards used by the local
agencies to assess performance and potential areas for improvement.

City Intersections

Traffic operations at City intersections are generally described using a measure known as “level
of service” (LOS). Level of service represents ranges in the average amount of delay that
motorists experience when passing through the intersection. LOS is measured on an “A” (best) to
“F” (worst) scale.
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e Atsignalized and all-way stop-controlled intersections, LOS is based on the average delay
experienced by all vehicles entering the intersection.

e At two-way stop-controlled intersections, LOS is based on the average delay experienced
by the critical movement at the intersection, typically a left-turn from a stop-controlled
street.

The City of St. Helens has not adopted level-of-service (LOS) or volume-to-capacity (V/C) ratio
standards for signalized or unsignalized intersections. Therefore, the following minimum
operating standards were applied to City intersections:

e LOS “D” is considered acceptable at signalized and all-way stop controlled intersections if
the V/C ratio is not higher than 1.0 for the sum of critical movements.

e LOS “E” is considered acceptable for the poorest operating approach at two-way stop
intersections. LOS “F” is allowed in situations where a traffic signal is not warranted.

A summary of the recommended performance standards at each of the study intersections under
City jurisdiction is included in Table 3-4.

Table 3-4 Recommended Performance Standards for City Intersections

Posted Speed Performance
Intersection Traffic Control* Limit (mph) Standard
Colmhie Soulevard/ TWSC 25 LOS “E”
Columbia Boulevard/ TWSC 25 LOS “E”
NS, Vermonia Road AWSC 25 Los D"
g;’l'(‘g:gia%o“'e"ard’ AWSC 25 LOS “D’
Soumbla Boulevard/ TWSC 25 LOS “E"
peer Isiand Road/ TWSC 25 LOS “E”
e Sreet! AWSC 25 LOS “D"

ITWSC: Two-way stop-controlled (unsignalized); AWSC = All-way stop-controlled

ODOT Intersections

ODOT uses volume-to-capacity ratio standards to assess intersections operations. Table 6 of the
Oregon Highway Plan (OHP) provides maximum volume-to-capacity ratios for all signalized and
unsignalized intersections outside the Portland Metro area. The ODOT controlled intersections
within the study area are located along US 30, which is a designated freight route on a Statewide
Highway, and inside the urban growth boundary of a non-metropolitan planning organization
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(MPO). The minimum required performance standards are shown in Table 3-5 and reflect the
posted speed limit and traffic control at the intersection.

In reviewing Table 3-5, it should be noted that two-way stop-controlled (TWSC) intersections
operated and maintained by ODOT are evaluated using two performance standards; one for the
highway approaches and one for the minor street approaches. The major street volume-to-
capacity (V/C) ratios shown in Table 3-5 reflect the mobility standards for US 30. The stop
controlled approaches at Pittsburg Road and Wyeth Street are allowed to operate with a V/C of
0.75 and the stop controlled approach at South Vernonia Road is allowed to operate with a V/C of
.90.

Table 3-5 Summary of ODOT Intersection Performance Standards

ODOT HDM
Posted Speed OHP Mobility Mobility

Intersection Traffic Control* Limit (mph) Standard Standard?
gg:;%,and Road Signal 50 VIC £0.70 V/C £0.70
ILDJitSts3t?u/rg Road TWSC 40 V/C £0.75 V/C £0.70
\l}JV?/:tﬂ/Street TWSC 40 V/IC £0.75 V/C £0.70
LSJtS }?Igllens Street Signal 35 VIC <0.80 V/IC <0.70
gill?rg/bia Boulevard Signal 35 VIC <0.80 V/IC<0.70
gc?u?f?/\/ernonia Road TWsc 35 VIC <0.80 VIC 0.70
gjb:lag/Road Signal 35 V/C £0.80 V/C £0.70
kjﬁ:,%/ Road TWSC 45 V/C <£0.80 V/IC £0.70

I'TWSC: Two-way stop-controlled (unsignalized)
20ODOT Highway Design Manual

Figure 3-9 illustrates the existing lane configurations and traffic control devices at each of the
study intersections.
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TRAFFIC VOLUMES

Manual turning-movement counts were obtained at most of the study intersections in May 2010
All of the traffic counts were conducted on a typical mid-week day during the evening (4:00 to
6:00 p.m.) peak time period and include vehicle turning movements, pedestrian movements,
bicycle movements, and heavy vehicle percentages. Figures 3-10, 3-11, and 3-12 summarize the
pedestrian volumes, bicycle volumes, and heavy vehicle volumes at each of the study
intersections. The peak hour of intersections along the US 30 corridor was found to occur between
4:20 and 5:20 p.m., while the individual peak hours of the remaining study intersections were
found to occur at different times throughout the p.m. peak period. Appendix “C” contains the traffic
count worksheets used in this study.

* Traffic counts and analysis prepared for the Lower Columbia River Rail Corridor Study were used to represent the
existing conditions analysis at the intersections of; US 30/Millard Road, US 30/Gable Road, US 30/Columbia
Boulevard, US 30/St. Helens Street, and US 30/Deer Island Road. The 2008 data was judged to remain reflective of
current peak seasonal conditions to the economic downturn that has occurred since 2008.
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Seasonal Adjustment Factor

Traffic volumes along US 30 tend to fluctuate by time of year due to seasonal factors such as
tourist travel to coastal destinations, farming harvest activities, school traffic, etc. Typically,
transportation facilities are not designed for the highest volume of traffic experience in an hour,
but instead, are designed for the 30t highest hourly demand. If demand on a given transportation
facility were measured every hour in the year, and the demands were ranked from highest to
lowest, the 30™ highest hourly demand represents the condition for which the system is typically
designed (i.e. it is considered the “design hour”). The concept of the 30% highest hourly demand
for providing transportation or parking capacity recognizes that it is not economically sound to
have a roadway congestion-free throughout every hour of the year. By designing the system to
satisfy the 30" highest hourly demand, typical weekday peaks will operate acceptably.

The 30" highest hour volumes (30 HV) for US 30 were derived from the manual turning
movements counts collected in May 2010 in accordance with the methodology described in the
APM for locations without an Automatic Traffic Recorder (ATR) near the project site. The Seasonal
Trend Method uses average values from the ODOT ATR Characteristic Table for each seasonal
traffic trend. For St. Helens, an average of the Commuter and Summer seasonal traffic trend
values were used to derive 30 HV volumes. Table 3-6 summarizes the average values for the
Commuter and Summer seasonal traffic trends during the count month (May) and the peak
period as provided in the ODOT Seasonal Trend Table.

Table 3-6 Seasonal Trend Table

May ODOT Peak Period
Trend 1-May 15-May Average Seasonal Factor
Commuter 0.92 0.92 0.92 0.90
Summer 0.98 0.94 0.96 0.83
Average Seasonal Trend 0.94 0.87

Based on the data in Table 3-6, the 30 HV volumes were determined as follows:

e Seasonal adjustment: 0.94/0.87=1.08

Per ODOT requirements, traffic volumes from the May 2010 counts were increased by a factor of
1.08 to develop the 30 HV volumes used in the existing conditions analysis. Figure 3-13 provides
a summary of the seasonally adjusted year 2010 turning-movement counts, which are rounded to
the nearest five vehicles per hour for the weekday p.m. peak hour.

Figure 3-13 also reflects the existing operations at the intersections. As shown all study
intersections currently meet the applicable mobility and level-of-service standards during the
weekday p.m. peak hour. Appendix “D” includes the level-of-service analysis worksheets.
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Turn Lane Needs

All of the study intersections along US 30 currently have separate left- and right-turn lanes
provided where northbound and southbound turn movements are allowed.

Queuing Analysis

Unsignalized and signalized intersection queuing analyses were prepared for the study
intersections along US 30 to identify existing storage deficiencies. In reviewing the queuing
information, it should be noted that the results presented reflect conditions when none of the
highway-railroad grade crossings along the corridor are closed to accommodate a passing or
stopped train. Queues will be longer than those presented in the event that a train is passing
through town or switching the St. Helens rail yard and causing temporary crossing closures.

Queuing at Unsignalized Intersections

Unsignalized intersection queues were analyzed according to guidelines set forth in ODOT’s
APM. Left-turn movements from state facilities and minor streets were analyzed using the Two-
Minute Rule® methodology for 95" percentile queues. Each vehicle was assumed to occupy 25
feet, given the low proportion of heavy vehicles making these movements.

Table 3-7 summarizes the queuing analysis for the major and minor street left-turn movements at
the unsignalized study intersections. US 30 currently has a continuous two-way left-turn lane
with dedicated left-turn lanes striped at each of the study intersections. Given this arrangement,
Table 3-7 reports the storage lengths for travel lanes on US 30 as the length of the striped turn
lanes; additional storage is available in the two-way left-turn lane. The minor street storage length
shown in Table 3-7 reflects the length of the striped turn lanes, or the distance between US 30 and
the first adjacent driveway or roadway on the minor street.

5> The Two-Minute Rule is a planning level methodology that estimates queue lengths for major street left
turns and minor street movements by estimating the queue that would result from a two-minute stoppage
of the turning demand volume. This method does not consider the magnitudes and impacts of the
conflicting flows on the size of the queue.
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Table 3-7 Summary of Queues at Unsignalized Intersections

Approach/ 95™" percentile Striped Storage Adequate

Location Movement Queue Available Storage?
US 30/ NB L 225 100 Yes'
Pittsburg Road EB LR 100 245 Yes
NB L 75 90 Yes
Wyeth Street EBLTR 150 125 Yes?
WB LTR 150 160 Yes
US 30/ NB L 300 90 Yes'
South Vernonia Road EB L 50 200 Yes
NB L 125 110 Yes'
us 30/ SB L 75 130 Yes
Millard Road EB TL 50 700 Yes
WB TL 25 210 Yes

*The following abbreviations are used in this table:
NB: Northbound; SB: Southbound; L: Left; LTR: Shared left/through/right lane; LT: Shared left/through lane

' Additional storage is available in the two-way left-turn lane on US 30.
2 Additional storage is available in the travel lane although the queue is estimated to extend beyond an adjacent
driveway or public street.

As shown in Table 3-7, there is currently adequate storage to accommodate the 95" percentile
queues at each of the study intersections. In areas where the 95t percentile queue is estimated to
extend beyond the striped storage, additional storage is available in either the two-way left-turn
lane on US 30 or the existing travel lane on the side street.

It should be noted that, while 95% percentile queues are accommodated, current ODOT design
standards require a minimum 100 foot storage length for left-turn lanes and 50 feet of storage for
right turn lanes on US 30. Some intersection turn lanes do not fully meet the current design
standards when factoring in required deceleration length. Locations not meeting current design
standards may need to be extended or restriped in the future. Among the study intersections,
these locations include Deer Island Road, Pittsburg Road, and Wyeth Street.

Queuing at Signalized Intersections

The queuing analysis for the signalized study intersections is summarized in Table 3-8. All queue
lengths have been rounded up to the nearest 25 feet. The available storage has been identified as
the striped turn lane on US 30 and along the minor streets as either the length of the striped turn
lanes, or as the distance between US 30 and the first adjacent driveway or roadway on the minor
street. Queuing analysis worksheets can be found in Appendix “E”.
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Table 3-8 Summary of Queues at Signalized Intersections

Approach/ 95th-Percentile Striped Storage Adequate
Location Movement Queue Available Storage?
NB L 25 110 Yes
NB R 50 300 Yes
Us 30/ SBL S 1o Yes
Deer Island Road SBR 75 100 Yes
WB LTR 150 115 Yes®
EBLTR 25 N/A N/A
US 30/ WBR 100 %0 Yes”
St. Helens Street WB L 175 180 Yes
NB L 50 110 Yes
NB R 50 370 Yes
US 30/ SBL 125 110 Yes'
Columbia Boulevard SBR 50 155 Yes
EB TL 400 180 Yes?
EB R 50 100 Yes
NBL 100 130 Yes
NB R 50 310 Yes
SBL 150 130 Yes'
US 30/ SBR 50 140 ves
Gable Road WB L 225 190 No
WB TR 375 380 Yes
EBL 200 130 No
EB TR 275 350 Yes

*The following abbreviations are used in this table:
NB: Northbound; SB: Southbound; L: Left; R: Right; LTR: Shared left/through/right lane; LT: Shared left/through lane

! Additional storage is available in the two-way left-turn lane on US 30.
2 Additional storage is available in the travel lane although the queue is estimated to extend beyond an adjacent
driveway or public street.

As shown in Table 3-8, there is currently adequate storage to accommodate the 95 percentile
queues at each of the signalized intersections with the exception of the US 30/Gable Road
intersection where the 95" percentile queues are estimated to extend beyond the available storage
and into the adjacent travel lanes in the east and westbound directions. ODOT has identified
potential safety mitigation measures at this intersection that include the addition of dual left-turn
lanes from US 30 onto Gable Road (discussed later in this report). Installation of the turn lanes
could reduce queuing but is unfunded at this time.
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Safety Analysis

This section provides analysis of roadway safety information in St. Helens. Two sources of crash
data were considered: the ODOT Safety Priority Index System and review of crash data provided
by ODOT. The ODOT crash data includes all reported crashes that occurred at the study
intersections for the three-year period from January 1, 2006 to December 31, 2008.

Statewide Priority Index System

The Statewide Priority Index System (SPIS) is a method developed by ODOT for identifying
hazardous locations on state highways through consideration of crash frequency, crash rate, and
crash severity. As described in ODOT’s SPIS description, a roadway segment is designated as a
SPIS site if a location experiences three or more crashes or one or more fatal crashes over a three-
year period. Under this method, all state highways are analyzed in 0.10 mile segments to identify
SPIS sites. Statewide, there are approximately 6,000 SPIS sites. SPIS sites are typically
intersections, but can also be roadway segments.

Within St. Helens, two intersections have been identified to be in the top ten percent of ODOT’s
SPIS ranking program for 2008¢, including;:

e US 30/Sykes Road.
e US30/Gable Road

A description of the crash experience and potential mitigation measures identified by the SPIS
program is presented below. Appendix “F” contains the Columbia County 5-15% SPIS Locations 2008,
PDF.

US 30/Sykes Road

Sykes Road is a signalized T-intersection at a location where US 30 has a posted speed limit of 35
mph and a number of nearby accesses. A total of 11 crashes were reported at the intersection
during the four-year period, of which 64 percent resulted in an injury and 36 percent resulted in
property damage only. Of the 11 crashes, 64 percent were rear-end crashes 27, percent were
turning crashes and 9 percent were sideswipe crashes. The SPIS program identifies a potential
safety improvement involving installation of a traffic separator, median islands, and access
management that would cost on the order of $1,250,000.

US 30/Gable Road

Gable Road intersects US 30 as a four-way intersection at a location where the posted speed limit
is 35 mph on the highway. It is the first signalized intersection drivers reach traveling north on
US 30 as they enter the City of St. Helens. Separate northbound and southbound right turn lanes

® It is important to note that the SPIS data reported for 2008 is based on 2005-2007 crash data whereas all other crash
data analysis presented reflects the reporting period from January 2006 to December 2008.
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are provided at the intersection. A total of 24 crashes were reported at the intersection during the
four-year period, of which 40 percent resulted in an injury and 60 percent resulted in property
damage only. Of the 24 crashes 50 percent were rear-end crashes, 25 percent were turning
crashes. The SPIS program identified a potential safety improvement through provision of a dual
left-turn lane from US 30 onto Gable Road in conjunction with installation of raised median and
lane realignment treatments. The estimated cost of the improvements is $5,400,000.

Crash Data Analysis

ODOT provided detailed crash data covering all crashes that occurred in the City of St. Helens for
the three-year period from January 1, 2006 to December 31, 2008. These data were analyzed to
determine crash rates for the study intersections and roadway segments.

Segment Crash Data Analysis

Segment crash data was obtained and reviewed for US 30 between Bennett and Deer Island Road.
The crash data was divided into three segments, including south of Gable Road, Gable Road to St.
Helens Street, and north of St. Helens Street due to the different traffic and land use
characteristics on these segments. For each segment, the three-year crash rate, expressed in
crashes per million vehicle miles traveled (crashes per MVMT) was identified and compared to
statewide average crash rates for highway of the similar classifications. The segment crash rate
analysis is summarized in Table 3-9.

Table 3-9 Segment Crash History (January 1, 2003-December 31, 2007)

Highway Segment Total Crash Statewide
(Milepoints) | Crashes Rate?’ ODOT Classification Average?
US 30 (South of Gable Road) 25.81 t0 27.66 17 0.50 Principal Arterial 1.18
US 30 (Gable to St. Helens Street) 27.67 to 28.67 55 3.23 Principal Arterial 1.18
US 30 (North of St. Helens Street) 28.68 t0 29.41 7 1.05 Principal Arterial 1.18

! Crash Rate = Average crashes per Million Vehicle Miles Traveled
2 For Rural Cities, Other Principal Arterials, 2008 Rate

As Table 3-9 shows, the segment crash rates for the section of Gable Road to St. Helens Street
exceeds the statewide average for similar facilities. Close inspection of the crash data revealed
that a majority of the crashes occurred at intersections, which is to be expected given the frequent
and relatively closely spaced access points and street intersections along US 30.
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Intersection Crash Data Analysis

Intersection crash data was obtained and reviewed for each of the study intersections. The critical
rate method was used in the analysis (refer to Appendix G for details of the critical rate
calculations). Under this methodology, a critical crash rate is developed for each intersection
based on comparison with similar intersections. The intersections were divided into three groups:
signalized intersections, four-way stop-controlled intersections, and two-way stop-controlled
intersections. If the crash rate at a specific intersection was found to be higher than the critical
crash rate for the intersection type, further safety analysis was conducted (Reference 12).

Crash rates for intersections were calculated in crashes per million entering vehicles (MEV). The
crash data are summarized in Table 3-10, including types and severity of crashes as well as the
observed crash rate and critical crash rate for each intersection. As shown in Table 3-10, the US
30/Gable Road crash rate exceeded the critical rate.

No fatalities were reported at the study intersections during the study period. The highest
incidence of crashes occurred at the US 30/Gable Road intersection, with nineteen total reported
crashes in the three-year period. Crash records for this intersection were reviewed in greater
detail, as discussed below.
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Table 3-10 Intersection Crash History (January 1, 2006-December 31, 2008)

Collision Type Severity
Intersection Rear- ' _ ' ' . ' ) ' Total | OR? | CR®
End Turning Angle  Other | PDO* Injury Fatal
Signalized Intersections
Bge??éland Road 2 - ) - 2 - - 2 0.11 | 0.44
gts agllens Street ) 3 - - 3 - - 3 0.13 | 0.42
g(?ll?rg/bia Boulevard 2 - 1 1 1 3 - 4 0.15 | 0.41
LCJiib:ls(S/Road 6 8 4 1 12 7 - 19 0.61 0.40
Four-Way Stop-Controlled Intersections
Wt Steet o T A N T Py
Cammbabosivs | -t - |- - |1 012 ose
g;ll(t;r:tlz\)iia%oulevard/ i 1 5 i ] 5 ) 3 04a | o0
Two-Way Stop-Controlled Intersections
gitsts:abou/rg Road ) 1 - - 1 - - 1 0.06 | 0.25
\L/vayeBtg/Road - 3 1 - 3 1 - 4 022 | 0.24
LSJ.SV:?ecxlonia Road 1 2 - - - 3 - 3 0.13 | 0.22
ll\J/Iﬁlgr(c)J/ Road ) - - - - - - 0 0.00 | 0.22
Wost Straet | - - - |- - | o |ow|o3
'C\l);)-liﬁwstt):asgcifltévard ) ] ) 1 1 - - 1 0.15 | 0.32
e Boyard 1 - - - 1 - - | 1 ] oar [ o2
gglazgsa%oulevard/ ) 1 i i ] ) ) ] 019 035

1 PDO — Property Damage Only
2 OR - Observed Rate (Crashes per million entering vehicles)
3 CR - Critical Rate

City of St. Helens Chapter 3



St. Helens Transportation System Plan Update
January 25, 2011

Project #: 10639
Page 42

US 30/Gable Road

The annual crash records for the US 30/Gable Road intersection are summarized in Table 3-11. As
shown, rear-end crashes accounted for approximately 30 percent of crashes at this intersection (6
of 19 over the three-year period). Other noteworthy items include:

e Four of the rear-end crashes occurred at the southwest approach, two occurred at the
southeast approach, and one occurred at the northwest approach to the intersection.

e Turning movement crashes accounted for approximately 40 percent of crashes at the
intersection (8 or 19 over the three-year period). Further review shows that these crashes
were predominantly due to drivers turning in front of on-coming traffic and failing to
yield right-of-way to other vehicles.

e Angle crashes accounted for approximately 20 percent of at the intersection (4 of 19 over
the three-year period). Further review shows that these crashes were predominantly due
to drivers disregarding the traffic signal.

Table 3-11 US 30/Gable Road Annual Reported Crashes

Collision Type Severity
Year Total
Rear-End Turning Angle Other PDO?* Injury
2006 5 3 0 0 3 5 8
2007 1 1 4 0 4 2 6
2008 0 4 0 1 5 0 5

! Property Damage Only

As shown in Table 3-11, the frequency of crashes declined over the three-year reporting period.
Given that no improvements have been made to the intersection during this period, the apparent
reduction change in annual crash frequency likely reflects random fluctuations in the crash
occurrences. Based on an analysis of the detailed crash patterns, the improvements identified in
the SPIS list for the intersection should improve intersection safety Appendix “H” contains the crash
data obtained from ODOT.

Transportation Funding

The following section identifies key funding sources that have contributed to transportation
projects within the City of St. Helens over the past five years.

Transportation System Development Charges

A transportation system development charge (SDC) is a one-time fee imposed on new
development (and some types of re-development) at the time of development. The fee is intended
to recover a fair share of the costs of existing and planned facilities that provide capacity to serve
new growth. The City’s existing transportation SDCs are based on projected trip generation by
land use. More specifically, new development is charged by adjusted daily trip ends (daily trip-

City of St. Helens Chapter 3




St. Helens Transportation System Plan Update

January 25, 2011

Project #: 10639

Page 43

ends adjusted for diverted linked trips) at a rate of $402 per trip. Existing residential

transportation SDCs are provided below: (Commercial charges vary by land use type).

Table 3-12 Existing Transportation SDC

Average Daily Pass-By Trip
ITE Code Customer Type Trips Factor Total SDC
210 Single Family 9.57 1 $3,847
220 Apartment 6.72 1 $2,701

St. Helens has collected nearly one million dollars in SDC revenue over the last five years.
Revenue generated from SDCs is required to be spent on qualified projects identified in the City’s
Capital Improvement Plan, which relies heavily on the implementation plan outlined in the City’s
Transportation System Plan. While the total costs associated with some projects qualify for SDC
revenue, others are only partially covered by the program. The remainder of those project costs
are financed with other revenue sources.

Statewide Transportation Improvement Program

The Oregon Statewide Transportation Improvement Program (STIP - Reference 13) is the state’s four-
year transportation improvement program for state and regional transportation systems,
including federal land and Indian reservation road systems, interstate, state, and regional
highways, bridges, and public transportation. It covers all state and federally-funded system
improvements for which funding is approved and that are expected to be undertaken during a
four-year period.

The current STIP includes projects funded during the 2008-2011 period throughout the state of
Oregon. While there are many projects identified in Columbia County, there are no projects
identified within the City of St. Helens. The draft 2010-2013 STIP includes one project in St.
Helens. The project would provide improvements to Columbia Boulevard between US 30 and N.-
S. 1st Street including grinding and resurfacing the roadway, removal and reconstruction of
sidewalks, and installation of new curb and gutter. The STIP identifies a $204,000 construction
cost and commencement in 2010.

Other Revenue Sources

Table 3-13 displays the total revenue by source used to fund transportation projects within the
City of St. Helens over the past five years.
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Table 3-13 Revenue Source History

Revenue Source FY 2006 FY 2007 FY 2008 FY 2009 FY 2010
Motor Vehicle Tax $559,998 $555,714 $525,203 $470,914 $510,410
State Grants $47,436 $0 0 $537,670 $105,882
System Development Charges $459,724 $163,328 $229,924 $55,527 $87,962
Other" $14,374 $53,986 $11,232 $4,052 $14,207
Total Revenue $667,532 $773,028 $766,359 $1,068,163 $718,461

! Other revenue sources generally include miscellaneous revenue, donations, and interest.

As shown in Table 3-13, the largest revenue sources for the city have been the motor vehicle tax
and SDCs. The SDC assessment will likely increase again following the economic recovery and
will continue to be a viable source for city revenue.

Expenditure History

Table 3-14 displays the total expenditures on transportation related projects within St. Helens

over the last five years.

Table 3-14 Expenditure History

Expenditures FY 2006 FY 2007 FY 2008 FY 2009 FY 2010
Road Paving $243,976 0 $592,273 $491,543 $5,725
Sidewalk Projects 0 0 0 0 $163,652
Bicycle Path Construction 0 0 $16,333 $155,379 $193,665
Administrative’ $484,427 $474,223 $1,026,556 $544,194 $687,138
Total Expenditures $728,403 $474,223 $1,635,162 $1,191,116 $1,050,180

! Administrative expenditures include general labor costs, equipment costs, general maintenance and overhead.

FINDINGS

The following summarizes the findings of the existing conditions analysis, including issues and

deficiencies that will be addressed in the transportation options analysis:

Street System

e The functional classification plan should re-evaluated based on current and anticipated
future development patterns, particularly for the roadways west of US 30.

e Existing truck routes west of US 30 should be also be re-evaluated based the location of
existing residential areas and schools.
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e Standard roadway cross sections should be developed consistent with the city’s
Community Development Code.

e Access spacing standards along US 30 should be re-evaluated based on input from ODOT
and City staff.

e Each of the “Other Street System Deficiencies” identified in this memorandum should be
addressed.

Pedestrian and Bicycle Systems

e Significant gaps in the pedestrian and bicycle systems were identified throughout the city
along with several unsafe, or deficient, crossing locations.

0 Priority areas have been identified by City staff, the St. Helens Pedestrian and
Bicycle Committee and the general public through the interactive Safe Routes to
School map.

Rail, Air, Pipeline, and Water Systems
e Several improvements to the rail system were identified in the LCRRC study, including;

0 Fencing the St. Helens rail yard, removal of abandoned tracks on Deer Island
Road, and pedestrian safety at the Gable Road rail crossing.

Intersection Operations Analysis

e All study intersections currently meet the applicable mobility and level-of-service
standards during the weekday p.m. peak hour.

e All study intersections along US 30 currently have separate left- and right-turn lanes
provided where northbound and southbound turn movements are allowed.

e There is currently adequate storage to accommodate the 95" percentile queues at each of
the study intersections with the exception of the US 30/Gable Road intersection.

Safety Analysis

e Two intersections along US 30 were identified as being in the top ten percent of ODOT’s
SPIS ranking program for 2008, including those at Gable Road and Sykes Roads.

0 Potential mitigation measures have been identified by ODOT at each location but
are currently unfunded.

e The segment crash rates for the section of Gable Road to St. Helens Street exceeds the
statewide average for similar facilities, primarily due to crashes at Sykes Road and Gable
Road.

e No additional mitigation measures were identified at the study intersections.
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Transportation Funding

e The City’s primary funding sources for transportation improvements include motor
vehicle taxes and System Development Charges.
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St. Helens Transportation System Plan

Safe Routes to School
Comments submitted as of 8:00 p.m. on September 1, 2010
There are lots of residential neighborhoods off of Pittsburg
road. Virtually non-existent side walks, and no Transit

pullouts and shelters.
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Bachelor Flat from Sykes to Gable is next. The intersection of
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Ross and Bachelor Flat needs to be re-constructed and made

into a full 3-way stop.
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I have recently completed a two phase grant request with
Chad for sidewalks along Juniper, Ponderosa and Douglas to
the McBride school. The second part of this grant is for
sidewalk and bike paths along N. VVernonia Rd from Frantz

Street east to a point opposite Mayfair Drive. Then southerly
through Cambell park to McMichael and then to Vernonia rd

at Sherlock grocery.
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The recent addition of what appears to be a "mock"
Volcano/Fountain at the convergence of St. Helens Street,
Columbia Blvd. and 13th Street has created vision obstruction
to traffic of all types from all angles. Not only was it a poor
choice to locate a vision obstruction at what will always be a
busy multi-use intersection but a hideous artwork as well. In
this case good money should be thrown after bad and the
project torn down and used for fill wherever fill is needed
within the city.

If money was actually available to enhance the intersection
there was a number of ways that lighting and signage could
have better improved what was long known as a kamikaze

corner. Shame on the city brain trust for wasting such badly needed funding on a large scale
science project such as the volcano. If it was not bad enough by itself it was then punctuated by a
poorly placed switch box that looks like a RV rental space pedestal...Less is more in a situation
like this and the only cure is to remove it before it causes a fatality.
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Do not even begin to think that there should be a change in
traffic flow that would alleviate the circus turn at this
intersection. Doing a protracted u-turn here is a historic act by
drivers here since before motorized vehicles were introduced
in St. Helens. Knowing how to circle/brake and go here is a
right of passage for all young drivers in the community.
Leave it be.

The traffic patterns in this strip mall became a nightmare built
out one business at a time. There is very little that is good
about it when all locations are rented and busy. It needs a
study all it's own with an outcome that takes both traffic flow
and parking spot location size and type all into consideration.
Since there is an ability to add two additional businesses to
the West of the current jumble. The stage can be set to require
smart solutions for those that are far ahead of the build out
and planning process.

To the High School- There are no sidewalks along Gable
Road from Columbia Blvd to the school -on both sides of the
street. There are no sidewalks or bike lanes in the entire
Firlock developement that feeds the High School and is a
transfer for other Schools in the district. The Sherwood
estates area-off N.Vernonia Rd has no sidewalks nor bike
paths. This area feeds into McBride School and the High
School.
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The area of reference is on Gable Rd between Safeway and
Avamere at St Helens. This particular area is hazardous for
two diverse vulnerable populations. #1 Our senior residents
who often will walk independently/walk with a walker/use
their power scooter. #2 High School students. This particular
area has a very narrow shoulder with an abundance of loose
gravel which makes navigating along this stretch dangerous.
We would love to set up a meeting and discuss how this area
can be improved. We feel this is a high priority given the
pedestrian and vehicle traffic. Thank you so much for this
opportunity to discuss future plans for road improvement and
the great interactive site.

| always see a lot of walkers along Old Portland Road. Some
places have an asphalt paved path that takes the place of
sidewalks and other places you have to walk on the street.
You are probably going to discuss ADA access somewhere in
your plan and it should be noted that there does need to be
improved ADA access in many places in St. Helens. Specific
spots for public transit access would also be a good idea for
the major arterials going from highway 30 to the old
town/courthouse area.

A lot of work should be done around the park area so that
people would be safe and be encouraged to walk to and from
the park. Side walks, pedestrian amenities would make it
easier to see people walking here.

I am so glad to see the changes happening at the intersection
of 6th street and West by the ball field. Installing a 4 way stop
has been a huge safety factor. When riding bikes, kids never
seem to stop at this intersection and the fact that motorists did
not have to stop when coming from Columbia Blvd, heading
towards West, concerned me about biking safety. But the
installation of the 4 way stop makes motorists slow down and
watch for bikers.
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I live off of N Vernonia Rd and am often seeing pedestrian
traffic walking in the road with limited driveways to step off
on besides the drainage ditch on the west side of the road
making it unsafe for to step off the road for safety. The only
sidewalks available on N Vernonia between Pittsburg Rd and
Frantz are from brand new developments. | see quite a bit of
traffic from Pittsburg Road towards Yankton utilizing this
road and some don't slow down.

Need more sidewalks on Sykes Rd from Summit View Dr
down and then on Bachelor Flat Rd/Gable Rd from Summit
View Dr down. More crosswalks across Old Portland Rd, so
the kids can cross to walk to school.

I live in the Parkwood Crossing Neighborhood. It is full of
kids and babies that will be going to school in the years to
come. It is close to the high school and McBride. Kids could
walk if we had sidewalks leaving both sides of the
neighborhood. Maple Street is particularly dangerous as it
curves and has no shoulder. The track team and others run up
it and then through Parkwood which already has sidewalks so
Maple is a problem. We should also have sidewalks from
Parkwood to McBride a simple solution to bussing all those
kids too. Please connect the Parkwood Neighborhood to the
schools with sidewalks. Thank You.

The Highschool needs sidewalks on all sides not just Gable.
Gable is the most important but | would also like to see
sidewalks on Firlock Park Street, Firlock Park Blvd and
Maple to Parkwood Dr. This would surround the Highschool
with sidewalks which should be done. Many people in the
south section of the Parkwood Neighborhood walk from
Maple to Firlock to get to the High School.
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The high school kids use Firlock Park Blvd a lot both for
going to and from school and as a training route for their
Cross country track training.

Maple st and Firlock Park Blvd are in great need of side
walks. Please just drive through there when people and High
Schoolers are out and about. Please install them now, Please.

We have several residents who live at Avamere that ride their
scooters, wheelchairs and walk to Safeway and other stores in
the area. They would travel Gable Rd. more frequently if
there was a sidewalk all along Gable Rd. This is for their
safety and well-being to have this side walk and it would
show the residents and the community that we truly do care
about them.

I would love to see sidewalks going all the way to the High
School both from Maple and Firlock Park and on Gable also
going from Gable to McBride. It is such a short distance from
the neighborhood to these schools but it is very unsafe for the
kids to walk - the roads are very well traveled.



e 2 The city needs to develop a street scape development plan
from Highway 30 all the way to the end of Old Town
z including Columbia Blvd. St. Helens Street, 1st street and the
Z Strand. This plan should include Street Trees, Landscaping,
@ Streetscape (including appropriate lighting, seating, planters).
Dollars should be set aside in the city budget for this starting
with street trees.St Helens just instituted major reparis to the
streets in the Houlton area and they did not include those
appurtenances that normally go into major street upgrades in
t cities (large and small) around the country.
E‘i"‘“” B*I N w»  If St Helens would follow through with this type of plan they
008 ap data 2010 Goodie - would draw people from Highway 30 and Houlton down to
the Old Town. The city wouldn't have to put up "directional signage” [sic.].

Traffic cannot cross 12th and Columbia in the mornings when

z Columbia Blvd. is blocked with traffic going to the grade
3 school and people are heading to work down town. Students
b" are also walking and biking in this area which makes it very
z @ dangerous.
k-
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W We would love to see a 4 way stop put here at the intersection

%ﬂ of S.4th and Old Portland/St. Helens St. Although there have
N not been numerous accidents reported, there have been

MANY near misses with cars, bikes and pedestrians. People

Les are driving way too fast down the hill and don't seem to be
e concerned that there is a crosswalk coming up, or people
trying to make a left hand turn off of 4th onto Old Portland.
Knight We believe that with a "stop ahead" sign placed on Old
4 Squa Portland and a 4 way stop would make this intersection much
o safer for everyone.
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would be nice if a barrier or curb of some sorts could keep
traffic from crossing over 12th Street to enter Red Apple.
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| feel the traffic light at this location has become burden on
the community and a waste of resources. With the slow down
of industrial activity served by this traffic control device there
is no longer enough traffic to warrant it's usage as a stop light.
Much of the public's time is wasted sitting at a stop light with
no cross traffic. It should not be removed because, in the
future, industrial traffic may pick up. However, currently, the
public would be far better served by a flashing caution light.

This is by far the worst eyesore | have seen created with
public funds. What an embarrassing waste of resources.

This stretch of Gable Rd. should be widened and rebuilt.
Currently it is too dangerous for pedestrian and bicycle usage
and they should be disallowed until such improvements are
made.

You can certainly tell the adjacent commercial property
owners totally controlled the current redesign of this
intersection and stretch of Gable Rd. The City accepted a 50'
right of way for all of this commercial use!?! No where else
in town would this have been allowed. What a travesty!! Who
controls this stuff?
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The flashing caution light for the rock wall dividing the
intersection of Willamette and Col. Blvd has been burned out
for two years now. When it is dark and you are going West on
Col. Blvd, there is a chance to not notice the impediment.
When someone smack into it head-on and suffers severe
injury or damage, is the City going to be liable for not
maintaining this warning device??

Ditto the other comment at this location!!!! It is a historical
feature.

Dumb change.

It "was" your responsibility as a driver to watch out for
pedestrians, bicyclers, kids, traffic and other obstructions.
Thank goodness Government is protecting us from our selves.
Now I can just pull up here, stop and go. If something or
someone is in the way, too bad. Yep, the changes will protect
everyone.

Until 7pm at night, this light is very long, resulting in people
having to wait in order to turn left. There are significant gaps
in oncoming traffic, and a blinking yellow left-turn signal
would make this intersection much easier. Currently, it is
very frustrating, resulting in many folks either driving
through Rite-Aid/bowling alley, or through the Burgerville
parking lot.



Appendix B
Columbia County Rider
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Appendix C
Traffic Count Data



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: Columbia Blvd -- Sykes Rd QC JOB #: 10517609
CITY/STATE: St Helens, OR DATE: 5/4/2010
1i8ﬁ259 Peak-Hour: 5:00 PM -- 6:00 PM 06 0.4
| 1 86 8'1| Peak 15-Min: 5:05 PM -- 5:20 PM + t
0.0 15 00
" | |
B2 #33 L 894169 00 #«00 # v l.t 1.1 4 0.6
81**60 25»-‘\‘«00
126 » 12 % £ 20w 185

16 %00% © £ 00w 11
“ e ] “at e
1.1 137 2‘3 QUEUty Counts 00 00 00
98 171 1.0 00

0

-l ;
0 ‘k i J » &
— 4—»1— D u

0

11e

4 ¥ L = 4 ¥ L
"~ L D P i "~ L
» - » -
3 2 3 2
—l " ‘— —l " ‘—
5-Min Count Columbia Blvd Columbia Blvd Sykes Rd Sykes Rd
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total Hourly
Beginning At | Left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ol | Totals
4:00 PM 0 7 2 0 2 5 0 0 1 5 0 0 2 4 5 0 33
4:05 PM 2 9 1 0 4 4 2 0 2 1 0 0 2 8 7 0 42
4:10 PM 1 11 3 0 1 3 0 0 2 8 3 0 2 4 2 0 40
4:15 PM 0 7 1 0 8 3 1 0 2 4 0 0 1 6 7 0 40
4:20 PM 1 9 2 0 5 5 2 0 3 9 0 0 0 4 2 0 42
4:25 PM 0 5 1 0 4 5 0 0 1 8 1 0 2 2 7 0 36
4:30 PM 1 4 2 0 6 9 0 0 4 12 1 0 0 5 1 0 45
4:35 PM 0 5 2 0 5 4 1 0 2 9 0 0 1 6 6 0 41
4:40 PM 1 6 1 0 6 1 0 0 2 10 0 0 2 4 8 0 41
4:45 PM 0 11 2 0 5 2 1 0 2 6 0 0 1 4 7 0 41
4:50 PM 0 12 3 0 6 7 2 0 0 8 0 0 2 6 3 0 49
4:55 PM 2 12 0 0 10 6 2 0 1 3 0 0 1 5 6 0 48 498
5:00 PM 0 17 1 0 10 5 0 0 1 2 0 0 0 3 8 0 47 512
5:05 PM 1 11 0 0 7 3 0 0 2 6 0 0 2 8 10 0 50 520
5:10 PM 2 10 3 0 8 8 1 0 2 6 1 0 1 8 5 0 55 535
5:15 PM 4 12 4 0 9 3 1 0 3 10 0 0 2 4 9 0 61 556
5:20 PM 0 7 2 0 6 7 1 0 4 9 0 0 0 3 10 0 49 563
5:25 PM 1 11 4 0 4 5 4 0 5 5 2 0 3 6 5 0 55 582
5:30 PM 0 11 3 0 4 3 1 0 2 10 0 0 4 3 10 0 51 588
5:35 PM 0 14 1 0 6 4 0 0 1 8 8 0 3] 9 3 0 52 599
5:40 PM 0 11 1 0 8 7 0 0 6 7 1 0 2 1 14 0 58 616
5:45 PM 0 14 1 0 10 6 1 0 1 5 1 0 1 6 1 0 47 622
5:50 PM 2 7 1 0 4 7 1 0 2 5 1 0 1 5 8 0 44 617
5:55 PM 1 12 2 0 5 8 1 0 4 8 8 0 1 4 6 0 55 624
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 28 132 28 0 96 56 8 0 28 88 4 0 20 80 96 0 664
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 4 4
Pedestrians 0 0 0 0 0
Bicycles
Railroad
Stopped Buses
Comments:

Report generated on 7/6/2010 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: US 30 -- Vernonia Rd QC JOB #: 10517608
CITY/STATE: St Helens, OR DATE: 5/4/2010
717 1":5 Peak-Hour: 4:20 PM -- 5:20 PM a7 23
|35 712 0 | Peak 15-Min: 5:05 PM -- 5:20 PM 249 v 01-0
" N | |
"R
198 18 2 t o® © 15 « 00 # s\ + 00+ 00
0*‘ 0 00 » (il >« 00
131 » 113 % 2 O= O 23 » 27 % 5 £ 00% 00
“t e S, : TH¥ T B :
1i3 1007 0 QUEUty’ Counts 12 24 00

+
825 1170 + +
45 2.2

1
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6 il_ Jm D

0

Jd N

27 AL o mf Ry
1T 1T

5-Min Count US 30 US 30 Vernonia Rd Vernonia Rd
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total Hourly
Beginning At | Left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ol | Totals
4:00 PM 9 69 0 0 0 61 1 0 1 0 11 0 0 0 0 0 152
4:05 PM 10 79 0 0 0 50 4 0 4 0 9 0 0 0 0 0 156
4:10 PM 12 61 0 0 0 67 1 0 1 0 6 0 0 0 0 0 148
4:15 PM 13 79 0 0 0 50 2 0 4 0 18 0 0 0 0 0 166
4:20 PM 18 90 0 0 0 67 2 0 1 0 8 0 0 0 0 0 186
4:25 PM 14 77 0 0 0 56 0 0 2 0 13 0 0 0 0 0 162
4:30 PM 15 79 0 0 0 64 2 0 1 0 9 0 0 0 0 0 170
4:35 PM 8 86 0 0 0 51 4 0 3 0 7 0 0 0 0 0 159
4:40 PM 12 81 0 0 0 55 6 0 2 0 7 0 0 0 0 0 163
4:45 PM 14 96 0 0 0 56 2 0 0 0 11 0 0 0 0 0 179
4:50 PM 15 98 0 0 0 44 2 0 3 0 7 0 0 0 0 0 169
4:55 PM 18 84 0 0 0 59 3 0 1 0 6 0 0 0 0 0 171 1981
5:00 PM 15 73 0 0 0 62 5 0 1 0 8 0 0 0 0 0 164 1993
5:05 PM 12 76 0 0 0 70 1 0 2 0 12 0 0 0 0 0 173 2010
5:10 PM 15 82 0 0 0 57 2 0 0 0 14 0 0 0 0 0 170 2032
5:15 PM 7 85 0 0 0 71 6 0 2 0 11 0 0 0 0 0 182 2048
5:20 PM 21 64 0 0 0 63 3 0 2 0 13 0 0 0 0 0 166 2028
5:25 PM 18 80 0 0 0 59 1 0 2 0 6 0 0 0 0 0 166 2032
5:30 PM 14 82 0 0 0 57 7 0 2 0 5 0 0 0 0 0 167 2029
5:35 PM 18 65 0 0 0 46 2 0 2 0 8 0 0 0 0 0 141 2011
5:40 PM 13 57 0 0 0 48 2 0 4 0 6 0 0 0 0 0 130 1978
5:45 PM 17 63 0 0 0 40 1 0 2 0 7 0 0 0 0 0 130 1929
5:50 PM 17 64 0 0 0 48 1 0 1 0 6 0 0 0 0 0 137 1897
5:55 PM 14 65 0 0 0 39 2 0 3 0 7 0 0 0 0 0 130 1856
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles | 136 972 0 0 0 792 36 0 16 0 148 0 0 0 0 0 2100
Heavy Trucks 0 20 0 0 24 0 0 0 4 0 0 0 48
Pedestrians 0 0 8 0 8
Bicycles
Railroad
Stopped Buses
Comments:

Report generated on 7/6/2010 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: Vernonia Rd -- Columbia Blvd QC JOB #: 10517607
CITY/STATE: St Helens, OR DATE: 5/4/2010
1i°221 Peak-Hour: 4:45 PM -- 5:45 PM 08 3.0
|12 s 63| Peak 15-Min: 5:00 PM -- 5:15 PM 040 iy 01-0
VI AN | |
210 « 30 &+ . 68 4 233 10 €67 4 - .. t.'L 0.0 4 09
164* ‘147 12»-‘\‘« 14
227w 33 % ¢ 18w 277 18 @00 N : £ 0o 07
S e =y e e —
5.1 103 50 QUEUty Counts 0.0 39 00

+
106 204 + +
0.9 2.0

1
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5-Min Count Vernonia Rd Vernonia Rd Columbia Blvd Columbia Blvd
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total Hourly
Beginning At | Left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ol | Totals
4:00 PM 3 4 4 0 3 7 1 0 1 6 3 0 2 11 7 0 52
4:05 PM 1 7 3 0 6 3 5 0 3 10 2 0 4 11 4 0 59
4:10 PM 0 11 1 0 3 3 3 0 0 16 1 0 1 9 3 0 51
4:15 PM 6 5 5 0 6 13 0 0 2 11 0 0 3 9 4 0 64
4:20 PM 1 11 2 0 5 6 1 0 2 9 6 0 1 10 0 0 54
4:25 PM 4 9 7 0 3 4 1 0 3 16 1 0 0 7 4 0 59
4:30 PM 1 6 9 0 4 9 0 0 4 12 3 0 1 7 7 0 63
4:35 PM 0 3 5 0 4 5 1 0 2 13 2 0 2 8 4 0 49
4:40 PM 4 7 4 0 2 5 3 0 1 21 2 0 1 12 1 0 63
4:45 PM 3 9 3 0 8 3 1 0 2 11 2 0 3 11 8 0 64
4:50 PM 3 6 4 0 7 3 2 0 2 13 4 0 4 7 5 0 60
4:55 PM 3 9 2 0 5 2 1 0 5 15 2 0 0 12 5 0 61 699
5:00 PM 6 13 9 0 6 7 0 0 4 12 0 0 0 18 7 0 82 729
5:05 PM 5 7 4 0 9 3 0 0 4 12 2 0 0 17 8 0 71 741
5:10 PM 3 5 3 0 6 6 2 0 0 15 6 0 1 11 8 0 66 756
5:15 PM 2 11 4 0 1 6 1 0 3 19 2 0 2 12 7 0 70 762
5:20 PM 6 11 5 0 6 8 0 0 1 9 3 0 1 13 4 0 67 775
5:25 PM 5 8 4 0 5 5 0 0 4 11 8 0 1 13 4 0 63 779
5:30 PM 7 3 7 0 4 5 3 0 3 15 2 0 2 10 3 0 64 780
5:35 PM 4 10 2 0 2 & 2 0 0 14 4 0 1 9 7 0 58 789
5:40 PM 4 11 3 0 4 4 0 0 2 18 3 0 3 14 2 0 68 794
5:45 PM 4 10 3 0 7 3 1 0 1 11 0 0 3 7 5 0 55 785
5:50 PM 3 5 10 0 7 4 0 0 2 13 2 0 0 15 4 0 65 790
5:55 PM 3 5 4 0 6 3 1 0 1 12 4 0 2 9 5 0 55 784
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 56 100 64 0 84 64 8 0 32 156 32 0 4 184 92 0 876
Heavy Trucks 0 0 0 0 4 0 0 0 0 0 4 0 8
Pedestrians 12 0 12 4 28
Bicycles
Railroad
Stopped Buses
Comments:

Report generated on 7/6/2010 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



Type of peak hour being reported: Intersection Peak

Method for determining peak hour: Total Entering Volume

LOCATION: 12th -- Columbia Blvd
CITY/STATE: St Helens, OR

QC JOB # 10517606
DATE: 5/4/2010

4677
¥ t

Peak-Hour: 4:25 PM -- 5:25 PM

0.0 2.6
| s 22 3 | Peak 15-Min: 5:00 PM -- 5:15 PM + "
| 0.0 0.0 0.0|
R ™
309 4« 35 # L 10 # 252 4 %L
13 w29 # L 00 20
285* ‘229 119 (e 17
433»1131.‘ " 'r 13 W 294 09 & 00 B £ 778 10
v, Quality Counts 00 31 00
148 97 M +
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3 [ 3 [
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5-Min Count 12th 12th Columbia Blvd Columbia Blvd
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total Hourly
Beginning At | Left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ol | Totals
4:00 PM 5 0 1 0 0 0 0 0 3 17 7 0 2 14 1 0 50
4:05 PM 6 2 0 0 2 1 1 0 3 30 6 0 0 21 0 0 72
4:10 PM 2 2 0 0 1 2 2 0 3 19 6 0 1 23 0 0 61
4:15 PM 2 2 0 0 0 3 1 0 4 14 6 0 2 11 2 0 47
4:20 PM 4 0 3 0 0 0 2 0 1 15 7 0 1 11 2 0 46
4:25 PM 4 1 0 0 0 0 1 0 4 26 3 0 1 21 0 0 61
4:30 PM 5 1 2 0 1 1 1 0 2 19 8 0 1 14 1 0 56
4:35 PM 4 3 0 0 0 4 3 0 1 20 13 0 2 15 2 0 67
4:40 PM 3 2 1 0 0 3 0 0 3] 13 10 0 2 20 0 0 57
4:45 PM 6 2 0 0 0 1 4 0 4 21 8 0 0 19 1 0 66
4:50 PM 1 6 0 0 0 3] 3 0 2 23 12 0 1 20 0 0 71
4:55 PM 4 4 0 0 1 3 2 0 3 30 2 0 1 17 2 0 69 723
5:00 PM 5 2 1 0 1 2 3 0 4 25 14 0 1 23 2 0 83 756
5:05 PM 8 0 0 0 0 1 1 0 3 31 18 0 0 28 0 0 90 774
5:10 PM 9 4 0 0 0 3] 1 0 6 32 9 0 0 20 1 0 85 798
5:15 PM 4 4 1 0 0 0 1 0 3 27 8 0 3 21 0 0 72 823
5:20 PM 6 3 1 0 0 1 1 0 0 18 8 0 1 11 1 0 51 828
5:25 PM 3 2 1 0 0 1 2 0 2 23 5 0 0 13 0 0 52 819
5:30 PM 1 3 1 0 0 3 0 0 0 18 6 0 1 14 2 0 49 812
5:35 PM 3 2 1 0 1 3 0 0 2 12 9 0 1 14 1 0 49 794
5:40 PM 7 2 1 0 0 2 1 0 2 19 5 0 0 11 1 0 51 788
5:45 PM 5 1 3 0 0 1 3 0 7 21 6 0 4 17 1 0 69 791
5:50 PM 6 0 1 0 1 2 4 0 2 11 5 0 1 20 2 0 55 775
5:55 PM 6 2 2 0 0 2 1 0 1 14 6 0 1 28 2 0 65 771
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 88 24 4 0 4 24 20 0 52 352 164 0 4 284 12 0 1032
Heavy Trucks 0 0 0 0 0 0 0 4 0 0 4 0 8
Pedestrians 20 0 12 12 44
Bicycles
Railroad
Stopped Buses
Comments:

Report generated on 7/6/2010 5:19 PM

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)




Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: US 30 -- Wyeth St QC JOB #: 10517605
CITY/STATE: St Helens, OR DATE: 5/6/2010
5i°8;3 Peak-Hour: 4:20 PM -- 5:20 PM 6.3 54
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5-Min Count US 30 US 30 Wyeth St Wyeth St
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total Hourly
Beginning At | Left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ol | Totals
4:00 PM 4 52 3 0 8 53 2 0 1 0 7 0 5 0 2 0 137
4:05 PM 7 54 5 0 1 25 0 0 0 0 5 0 1 0 1 0 99
4:10 PM 7 48 5 0 2 39 1 0 1 0 6 0 1 0 1 0 111
4:15 PM 2 50 3 0 6 34 2 0 0 0 4 0 4 0 3 0 108
4:20 PM 1 67 5 0 3 41 0 0 0 0 8 0 3 0 1 0 129
4:25 PM 2 58 5 0 3 35 0 0 0 1 7 0 2 0 3 0 116
4:30 PM 6 76 4 0 1 45 2 0 2 0 4 0 10 0 4 0 154
4:35 PM 5 68 5 0 3 57 0 0 1 1 6 0 9 0 6 0 161
4:40 PM 0 76 5 0 2 49 4 0 2 0 6 0 4 0 0 0 148
4:45 PM 3 69 7 0 4 30 2 0 1 0 8 0 2 0 0 0 126
4:50 PM 3 75 8 0 2 35 0 0 0 1 6 0 4 0 3 0 137
4:55 PM 4 62 10 0 5 40 1 0 0 1 3 0 4 0 1 0 131 1557
5:00 PM 3 71 10 0 3 36 0 0 1 1 9 0 2 0 4 0 140 1560
5:05 PM 1 68 7 0 1 36 0 0 2 0 7 0 6 0 4 0 132 1593
5:10 PM 5 74 7 0 4 37 0 0 1 0 6 0 5 0 2 0 141 1623
5:15 PM 3 67 7 0 4 34 1 0 2 0 & 0 3 2 2 0 128 1643
5:20 PM 1 60 7 0 4 42 2 0 2 2 2 0 1 0 1 0 124 1638
5:25 PM 4 57 3 0 3 31 0 0 2 0 6 0 3 0 0 0 109 1631
5:30 PM 1 62 4 0 2 48 0 0 3 0 3 0 3 1 1 0 128 1605
5:35 PM 3 70 5 0 6 37 1 0 1 0 4 0 1 0 0 0 128 1572
5:40 PM 1 54 5 0 3 37 0 0 0 1 0 0 2 1 1 0 105 1529
5:45 PM 1 75 5 0 4 41 1 0 1 0 3 0 4 0 1 0 136 1539
5:50 PM 2 62 8 0 8 39 1 0 0 0 4 0 3 0 1 0 128 1530
5:55 PM 1 53 6 0 7 49 1 0 0 1 1 0 1 1 3 0 124 1523
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 44 880 56 0 24 604 24 0 20 4 64 0 92 0 40 0 1852
Heavy Trucks 0 52 0 0 48 0 4 0 4 4 0 0 112
Pedestrians 12 0 0 0 12
Bicycles
Railroad
Stopped Buses
Comments:

Report generated on 7/6/2010 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: 6th -- Columbia Blvd QC JOB #: 10517604
CITY/STATE: St Helens, OR DATE: 5/4/2010
Peak-Hour: 4:30 PM -- 5:30 PM 36 06
Peak 15-Min: 5:00 PM -- 5:15 PM | + t |
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5-Min Count 6th 6th Columbia Blvd Columbia Blvd
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total Hourly
Beginning At | Left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ol | Totals
4:00 PM 0 0 1 0 2 0 2 0 3 14 1 0 0 14 6 0 43
4:05 PM 1 0 0 0 2 0 3 0 9 18 1 0 0 20 6 0 60
4:10 PM 0 1 0 0 5 0 8 0 7 15 0 0 0 13 2 0 51
4:15 PM 0 0 0 0 4 0 4 0 6 13 1 0 0 9 3 0 40
4:20 PM 0 0 0 0 3 0 3 0 12 13 0 0 0 9 2 0 42
4:25 PM 1 0 0 0 1 0 7 0 9 16 0 0 0 10 1 0 45
4:30 PM 0 0 0 0 5 0 7 0 8 10 0 0 1 10 10 0 51
4:35 PM 0 0 0 0 5 0 7 0 8 21 0 0 0 14 5) 0 60
4:40 PM 0 1 0 0 1 0 3 0 7 8 1 0 0 15 1 0 37
4:45 PM 0 0 0 0 4 0 5 0 1 20 1 0 0 11 3 0 45
4:50 PM 0 0 0 0 2 0 1 0 4 16 0 0 0 19 3 0 45
4:55 PM 0 0 0 0 2 0 2 0 8 24 0 0 0 14 4 0 54 573
5:00 PM 0 0 0 0 2 0 2 0 3 20 1 0 0 21 10 0 59 589
5:05 PM 0 0 0 0 4 1 2 0 10 16 0 0 0 25 12 0 70 599
5:10 PM 0 1 1 0 0 1 4 0 12 19 2 0 0 20 6 0 66 614
5:15 PM 0 0 0 0 2 0 3] 0 7 20 0 0 0 10 5 0 47 621
5:20 PM 0 0 0 0 4 0 5 0 13 7 1 0 1 8 2 0 41 620
5:25 PM 0 0 0 0 3 2 4 0 14 13 1 0 0 7 4 0 48 623
5:30 PM 0 0 0 0 3 0 4 0 6 17 0 0 0 16 2 0 48 620
5:35 PM 0 0 1 0 6 0 6 0 8 7 0 0 0 13 5 0 46 606
5:40 PM 0 0 0 0 3 0 8 0 6 9 0 0 0 9 2 0 37 606
5:45 PM 0 0 0 0 0 0 5 0 13 10 0 0 0 12 4 0 44 605
5:50 PM 1 0 0 0 2 1 3 0 7 7 0 0 0 22 4 0 47 607
5:55 PM 0 1 0 0 1 0 4 0 4 15 0 0 0 22 3 0 50 603
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 4 4 0 24 8 32 0 100 220 12 0 0 264 112 0 780
Heavy Trucks 0 0 4 0 4 0 0 4 0 0 4 0 16
Pedestrians 8 0 0 12 20
Bicycles
Railroad
Stopped Buses
Comments:

Report generated on 7/6/2010 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: US 30 -- Pittsburg Rd QC JOB #: 10517603
CITY/STATE: St Helens, OR DATE: 5/4/2010
4i9ﬁ7;5 Peak-Hour: 4:20 PM -- 5:20 PM 5.3 32
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5-Min Count US 30 US 30 Pittsburg Rd Pittsburg Rd
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total Hourly
Beginning At | Left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ol | Totals
4:00 PM 6 54 0 0 0 41 8 0 3 0 3 0 0 0 0 0 115
4:05 PM 7 54 0 0 0 33 4 0 4 0 3 0 0 0 0 0 105
4:10 PM 7 40 0 0 0 41 5 0 3 0 3 0 0 0 0 0 99
4:15 PM 4 69 0 0 0 29 5 0 8 0 9 0 0 0 0 0 124
4:20 PM 7 60 0 0 0 41 7 0 4 0 4 0 0 0 0 0 123
4:25 PM 7 38 0 0 0 43 9 0 7 0 7 0 0 0 0 0 111
4:30 PM 14 79 0 0 0 36 4 0 3 0 4 0 0 0 0 0 140
4:35 PM 14 64 0 0 0 39 4 0 1 0 1 0 0 0 0 0 123
4:40 PM 6 51 0 0 0 46 4 0 4 0 3 0 0 0 0 0 114
4:45 PM 4 59 0 0 0 30 1 0 1 0 1 0 0 0 0 0 96
4:50 PM 8 78 0 0 0 32 1 0 7 0 7 0 0 0 0 0 133
4:55 PM 16 57 0 0 0 31 6 0 1 0 1 0 0 0 0 0 112 1395
5:00 PM 11 61 0 0 0 28 2 0 8 0 9 0 0 0 0 0 119 1399
5:05 PM 15 51 0 0 0 34 6 0 4 0 5 0 0 0 0 0 115 1409
5:10 PM 12 53 0 0 0 45 3 0 3 0 3 0 0 0 0 0 119 1429
5:15 PM 17 73 0 0 0 32 5 0 8 0 8 0 0 0 0 0 143 1448
5:20 PM 8 40 0 0 0 47 5 0 7 0 7 0 0 0 0 0 114 1439
5:25 PM 6 60 0 0 0 36 10 0 3 0 3 0 0 0 0 0 118 1446
5:30 PM 4 57 0 0 0 34 6 0 5 0 4 0 0 0 0 0 110 1416
5:35 PM 6 50 0 0 0 37 7 0 3 0 3 0 0 0 0 0 106 1399
5:40 PM 7 50 0 0 0 19 7 0 1 0 1 0 0 0 0 0 85 1370
5:45 PM 3 51 0 0 0 38 5 0 5 0 5 0 0 0 0 0 107 1381
5:50 PM 5 60 0 0 0 27 4 0 5 0 5 0 0 0 0 0 106 1354
5:55 PM 5 60 0 0 0 31 5 0 5 0 5 0 0 0 0 0 111 1353
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles | 136 776 0 0 0 484 48 0 32 0 32 0 0 0 0 0 1508
Heavy Trucks | 12 24 0 0 36 4 4 0 4 0 0 0 84
Pedestrians 0 4 0 0 4
Bicycles
Railroad
Stopped Buses
Comments:

Report generated on 7/6/2010 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



Type of peak hour being reported: Intersection Peak

Method for determining peak hour: Total Entering Volume

LOCATION: Deer Island -- West
CITY/STATE: St Helens, OR

QC JOB #: 10517602
DATE: 5/4/2010

Peak-Hour: 4:30 PM -- 5:30 PM

1.1 0.0
Peak 15-Min: 5:15 PM -- 5:30 PM | + t |
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5-Min Count Deer Island Deer Island West West
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total Hourly
Beginning At | Left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ol | Totals
4:00 PM 0 0 0 0 7 0 0 0 0 7 0 0 0 2 11 0 27
4:05 PM 0 0 0 0 7 0 0 0 1 7 0 0 0 4 2 0 21
4:10 PM 0 0 0 0 7 0 0 0 0 3 0 0 0 4 9 0 23
4:15 PM 0 0 0 0 6 0 0 0 0 5 0 0 0 4 6 0 21
4:20 PM 0 0 0 0 3 0 0 0 1 6 0 0 0 3 9 0 22
4:25 PM 0 0 0 0 4 0 0 0 1 0 0 0 0 4 4 0 13
4:30 PM 0 0 0 0 10 0 0 0 0 11 0 0 0 5 7 0 33
4:35 PM 0 0 0 0 8 0 2 0 0 4 0 0 0 5 12 0 31
4:40 PM 0 0 0 0 3 0 0 0 2 6 0 0 0 4 8 0 23
4:45 PM 0 0 0 0 5 0 0 0 1 6 0 0 0 3 4 0 19
4:50 PM 0 0 0 0 5 0 0 0 0 6 0 0 0 7 4 0 22
4:55 PM 0 0 0 0 3 0 0 0 0 3 0 0 0 5] 8 0 19 274
5:00 PM 0 0 0 0 5 0 0 0 0 7 0 0 0 3 13 0 28 275
5:05 PM 0 0 0 0 6 0 1 0 0 5] 0 0 0 5) 13 0 30 284
5:10 PM 0 0 0 0 8 0 1 0 0 3 0 0 0 5) 7 0 24 285
5:15 PM 0 0 0 0 8 0 0 0 1 4 0 0 0 6 8 0 27 291
5:20 PM 0 0 0 0 15 0 0 0 0 7 0 0 0 3 11 0 36 305
5:25 PM 0 0 0 0 15 0 0 0 0 7 0 0 0 3] 13 0 38 330
5:30 PM 0 0 0 0 13 0 0 0 0 4 0 0 0 5 10 0 32 329
5:35 PM 0 0 0 0 11 0 2 0 0 4 0 0 0 1 11 0 29 327
5:40 PM 0 0 0 0 5 0 0 0 0 2 0 0 0 8 9 0 24 328
5:45 PM 0 0 0 0 6 0 0 0 0 3 0 0 0 2 7 0 18 327
5:50 PM 0 0 0 0 5 0 0 0 0 1 0 0 0 3 6 0 15 320
5:55 PM 0 0 0 0 5 0 0 0 0 2 0 0 0 2 11 0 20 321
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 0 0 0 152 0 0 0 4 72 0 0 0 48 128 0 404
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians 0 4 0 0 4
Bicycles
Railroad
Stopped Buses
Comments:

Report generated on 7/6/2010 5:19 PM

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)




Type of peak hour being reported: Intersection Peak

Method for determining peak hour: Total Entering Volume

LOCATION: North 6th -- West
CITY/STATE: St Helens, OR

QC JOB #: 10517601
DATE: 5/4/2010

Peak-Hour: 5:00 PM -- 6:00 PM
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5-Min Count North 6th North 6th West West
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total Hourly
Beginning At | Left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ol | Totals
4:00 PM 6 2 1 0 0 0 2 0 3 4 3 0 2 3 0 0 26
4:05 PM 5 3 1 0 0 2 0 0 3 5 10 0 0 1 0 0 30
4:10 PM 8 1 5 0 0 4 1 0 1 2 8 0 1 6 0 0 37
4:15 PM 5 1 1 0 0 1 2 0 2 4 2 0 0 2 0 0 20
4:20 PM 5 6 2 0 0 2 2 0 0 6 3 0 1 4 0 0 31
4:25 PM 2 2 2 0 0 0 0 0 0 3 2 0 4 4 0 0 19
4:30 PM 8 5 0 0 0 2 1 0 6 4 7 0 1 5 0 0 39
4:35 PM 9 1 0 0 0 2 0 0 1 5 6 0 0 6 0 0 30
4:40 PM 7 4 1 0 1 0 2 0 3 1 3 0 0 4 0 0 26
4:45 PM 0 2 1 0 0 0 1 0 1 6 3 0 1 4 0 0 19
4:50 PM 5 2 0 0 0 1 0 0 1 5 2 0 0 4 1 0 21
4:55 PM 3 1 3 0 0 3 3 0 0 2 1 0 0 6 0 0 22 320
5:00 PM 9 1 2 0 0 0 3 0 2 1 5 0 0 3 0 0 26 320
5:05 PM 16 2 4 0 0 1 1 0 2 4 6 0 0 3 0 0 39 329
5:10 PM 5 5) 2 0 0 1 1 0 2 4 3 0 0 6 0 0 29 321
5:15 PM 7 5 2 0 0 0 1 0 1 3 2 0 2 6 0 0 29 330
5:20 PM 3 5 2 0 0 5 5 0 4 6 8 0 0 2 0 0 40 339
5:25 PM 5 0 2 0 0 1 2 0 8 7 9 0 2 10 1 0 42 362
5:30 PM 6 2 1 0 0 0 2 0 2 3 8 0 0 4 1 0 29 352
5:35 PM 5 2 1 0 0 & 1 0 3] 6 6 0 1 7 0 0 35 357
5:40 PM 9 0 2 0 1 1 3 0 2 2 3 0 2 3 0 0 28 359
5:45 PM 4 2 3 0 0 0 1 0 1 3 2 0 0 3 0 0 19 359
5:50 PM 5 4 3 0 0 2 0 0 2 1 4 0 1 4 0 0 26 364
5:55 PM 5 0 1 0 1 1 2 0 2 2 2 0 0 6 1 0 23 365
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 60 40 24 0 0 24 32 0 32 64 76 0 16 72 4 0 444
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians 0 12 0 12 24
Bicycles
Railroad
Stopped Buses
Comments:

Report generated on 7/6/2010 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

LOCATION: Columbia Blvd -- Gable Rd QC JOB #: 10517610
CITY/STATE: St Helens, OR DATE: 5/4/2010
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5-Min Count Columbia Blvd Columbia Blvd Gable Rd Gable Rd
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total Hourly
Beginning At | Left Thru Right U | Left Thru Right U | Left Thru Right U | Left Thru Right U ol | Totals
4:00 PM 0 0 0 0 3 0 2 0 4 8 0 0 0 7 2 0 26
4:05 PM 0 0 0 0 4 0 7 0 4 4 0 0 0 14 1 0 34
4:10 PM 0 0 0 0 1 0 5 0 7 5 0 0 0 9 6 0 33
4:15 PM 0 0 0 0 4 0 4 0 1 5 0 0 0 8 5 0 27
4:20 PM 0 0 0 0 5 0 2 0 5 5 0 0 0 8 7 0 32
4:25 PM 0 0 0 0 1 0 2 0 7 6 0 0 0 11 7 0 34
4:30 PM 0 0 0 0 0 0 6 0 5 4 0 0 0 7 7 0 29
4:35 PM 0 0 0 0 3 0 4 0 6 4 0 0 0 7 5 0 29
4:40 PM 0 0 0 0 2 0 2 0 7 5 0 0 0 18 7 0 41
4:45 PM 0 0 0 0 6 0 1 0 3 9 0 0 0 14 7 0 40
4:50 PM 0 0 0 0 2 0 4 0 5 6 0 0 0 14 3 0 34
4:55 PM 0 0 0 0 5 0 2 0 3 5 0 0 0 14 1 0 30 389
5:00 PM 0 0 0 0 3 0 2 0 1 12 0 0 0 15 2 0 35 398
5:05 PM 0 0 0 0 2 0 6 0 7 6 0 0 0 15 2 0 38 402
5:10 PM 0 0 0 0 3 0 3 0 4 10 0 0 0 16 6 0 42 411
5:15 PM 0 0 0 0 3 0 7 0 6 7 0 0 0 13 6 0 42 426
5:20 PM 0 0 0 0 2 0 2 0 8 8 0 0 0 15 6 0 41 435
5:25 PM 0 0 0 0 9 0 B 0 8 5 0 0 0 19 10 0 49 450
5:30 PM 0 0 0 0 2 0 3 0 9 6 0 0 0 12 5 0 37 458
5:35 PM 0 0 0 0 4 0 4 0 5 6 0 0 0 16 5) 0 40 469
5:40 PM 0 0 0 0 3 0 1 0 5 8 0 0 0 9 6 0 32 460
5:45 PM 0 0 0 0 3 0 3 0 2 9 0 0 0 10 4 0 31 451
5:50 PM 0 0 0 0 3 0 3 0 3 11 0 0 0 15 6 0 41 458
5:55 PM 0 0 0 0 3 0 4 0 2 5 0 0 0 13 10 0 37 465
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 0 0 0 56 0 48 0 68 80 0 0 0 188 88 0 528
Heavy Trucks 0 0 0 0 0 0 4 0 0 0 0 0 4
Pedestrians 0 0 0 0 0
Bicycles
Railroad
Stopped Buses
Comments:

Report generated on 7/6/2010 5:19 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net)



Appendix D
Existing Conditions Traffic
Operations Worksheets



2010 Existing Traffic Conditions

1: Deer Island Rd & US 30

Weekday PM Peak Hour
1/24/2011

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 1 1 1 1 1 1 1 1 1 1 1 1
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 0 0 0 0 110 300 110 110
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Frt 0.955 0.955 0.850 0.850
Flt Protected 0.984 0.984 0.950 0.950
Satd. Flow (prot) 0 1612 0 0 1612 0 1676 3353 1458 1630 3353 1500
FIt Permitted 0.950 0.950
Satd. Flow (perm) 0 1638 0 0 1638 0 1676 3353 1458 1630 3353 1500
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 1 1 1
Link Speed (mph) 30 30 50 50
Link Distance (ft) 225 179 1625 999
Travel Time (s) 5.1 4.1 22.2 13.6
Peak Hour Factor 092 092 09 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 1 1 1 1 1 1 1 1 1 1 1 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 3 0 0 3 0 1 1 1 1 1 1
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 200 200 200 200 80 200 200 80 200 200
Total Split (s) 340 340 00 340 340 00 220 340 340 220 340 340
Total Split (%) 378% 378% 0.0% 37.8% 378% 0.0% 244% 37.8% 37.8% 244% 37.8% 37.8%
Maximum Green (S) 300 300 300 300 180 300 300 180 300 300
Yellow Time (s) 35 35 345 35 35 45 345 45 845 35
All-Red Time (s) 05 05 05 05 0.5 05 05 0.5 0.5 05
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None None Max Max  None Max Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 110 11.0 110 11.0 110 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
v/c Ratio 0.02 0.02 001 000 000 001 000 000
Control Delay 23.0 23.0 25.0 3.0 20 250 3.0 2.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.0 23.0 25.0 3.0 20 250 3.0 2.0
Queue Length 50th (ft) 1 1 0 0 0 0 0 0
Queue Length 95th (ft) 8 8 5 1 1 5 1 1
Internal Link Dist (ft) 145 99 1545 919
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2010 Existing Traffic Conditions Weekday PM Peak Hour
1: Deer Island Rd & US 30 1/24/2011

A ey ¢ ANt 2 M4
LneGoup ___ EBL EBT EBR WAL WBT WBR NBL NBT NBR SBL SBT SR

Turn Bay Length (ft) 110 300 110 110
Base Capacity (vph) 945 945 580 3120 1357 564 3120 1396
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.00 000 000 000 000 0.00 0.0
Intersection Swowi@2ry 0000000000000
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 53
Natural Cycle: 50

Control Type: Semi Act-Uncoord

Splits and Phases:  1: Deer Island Rd & US 30

H:\projfile\10639 - St Helens TSP Update\synchro\16639expm.syn Synchro 7 - Report
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

1: Deer Island Rd & US 30 1/24/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 1 1 1 1 1 1 1 1 1 1 1 1
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 095 100 100 095 100
Frt 0.95 0.95 100 100 08 100 100 085
Flt Protected 0.98 0.98 095 100 100 09 100 100
Satd. Flow (prot) 1612 1612 1676 3353 1458 1630 3353 1500
FIt Permitted 1.00 1.00 095 100 100 09 100 100
Satd. Flow (perm) 1638 1638 1676 3353 1458 1630 3353 1500
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 1 1 1 1 1 1 1 1 1 1 1 1
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 2 0 0 2 0 1 1 1 1 1 1
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 0.9 0.9 09 458 458 09 458 458
Effective Green, g (s) 0.9 0.9 09 458 458 09 458 458
Actuated g/C Ratio 0.02 0.02 002 077 077 002 077 077
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 25 25 2577 1120 25 2577 1153
v/s Ratio Prot 0.00 0.00 c0.00 0.00
v/s Ratio Perm ¢0.00 0.00 ¢0.00 0.00
vlc Ratio 0.08 0.08 004 000 000 004 000 0.0
Uniform Delay, d1 28.9 28.9 28.9 1.6 16 289 1.6 1.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14 14 0.7 0.0 0.0 0.7 0.0 0.0
Delay (s) 30.3 30.3 29.6 1.6 16 296 1.6 1.6
Level of Service C C C A A C A A
Approach Delay (s) 30.3 30.3 10.9 10.9
Approach LOS C C B B
Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.00
Actuated Cycle Length (s) 59.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 20.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

2: Pittsburg Rd & US 30 1/24/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (vph) 55 60 145 798 501 56

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 25 100 50

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 095 095 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1599 1377 1629 3320 3257 1443

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1599 1377 1629 3320 3257 1443

Link Speed (mph) 35 40 40

Link Distance (ft) 567 871 1625

Travel Time () 11.0 148  271.7

Confl. Peds. (#/hr) 1

Peak Hour Factor 096 09 09 096 096 0.96

Heavy Vehicles (%) 4% 8% 5% 3% 5% 6%

Adj. Flow (vph) 57 63 151 831 522 58

Shared Lane Traffic (%)

Lane Group Flow (vph) 57 62 151 831 522 58

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

2: Pittsburg Rd & US 30 1/24/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (veh/h) 55 60 145 798 501 56

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 096 096 09 096 096 0.96

Hourly flow rate (vph) 57 62 151 831 522 58

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh) 1

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1241 261 522

vCl, stage 1 conf vol 522

vC2, stage 2 conf vol 719

vCu, unblocked vol 1241 261 522

tC, single (s) 6.9 7.1 4.2

tC, 2 stage (S) 5.9

tF (s) 33 34 2.2

p0 queue free % 82 91 85

cM capacity (veh/h) 326 720 1020

Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 120 151 416 416 261 261 58

Volume Left 57 151 0 0 0 0 0

Volume Right 62 0 0 0 0 0 58

cSH 682 1020 1700 1700 1700 1700 1700

Volume to Capacity 018 015 024 024 015 015 0.03

Queue Length 95th (ft) 16 13 0 0 0 0 0

Control Delay (s) 14.3 9.1 0.0 0.0 0.0 0.0 0.0

Lane LOS B A

Approach Delay (s) 14.3 14 0.0

Approach LOS B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 36.4% ICU Level of Service A

Analysis Period (min) 15
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

3: Wyeth St & US 30 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s LI ul LI ul

Volume (vph) 13 5 79 58 2 32 39 897 86 38 513 11

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800

Storage Length (ft) 0 0 0 0 85 250 85 25

Storage Lanes 0 0 0 0 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 100 1.00 095 1.00

Ped Bike Factor

Frt 0.891 0.953 0.850 0.850

Flt Protected 0.993 0.969 0.950 0.950

Satd. Flow (prot) 0 1450 0 0 1596 0 1710 3226 1488 1662 3196 1530

Flt Permitted 0.993 0.969 0.950 0.950

Satd. Flow (perm) 0 1450 0 0 1596 0 1710 3226 1488 1662 3196 1530

Link Speed (mph) 25 25 40 40

Link Distance (ft) 275 614 1403 871

Travel Time () 7.5 16.7 23.9 14.8

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 089 089 08 089 089 08 08 089 089 08 089 0.9

Heavy Vehicles (%) 8% 0% 7% 2% 0% 0% 0% 6% 0% 0% 7% 0%

Adj. Flow (vph) 15 6 89 65 2 36 44 1008 97 43 576 12

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 110 0 0 103 0 44 1008 97 43 576 12

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

3: Wyeth St & US 30 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s LI ul LI ul

Volume (veh/h) 13 5 79 58 2 32 39 897 86 38 513 11

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 089 089 08 089 089 08 089 089 08 089 089 0.89

Hourly flow rate (vph) 15 6 89 65 2 36 44 1008 97 43 576 12

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1290 1854 291 1564 1770 504 589 1104

vCl, stage 1 conf vol 662 662 1096 1096

vC2, stage 2 conf vol 629 1192 468 674

vCu, unblocked vol 1290 1854 291 1564 1770 504 589 1104

tC, single (s) 7.7 6.5 7.0 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S) 6.7 55 6.5 55

tF (s) 3.6 4.0 34 33 4.0 33 2.2 2.2

p0 queue free % 94 97 87 66 99 93 96 93

cM capacity (veh/h) 260 190 689 192 231 519 996 640

Direction, Lane # EB1 WB1 NB1 NB2 NB3 NB4 SB1 SB2 SB3 SB4

Volume Total 109 103 44 504 504 97 43 288 288 12

Volume Left 15 65 44 0 0 0 43 0 0 0

Volume Right 89 36 0 0 0 97 0 0 0 12

cSH 508 247 996 1700 1700 1700 640 1700 1700 1700

Volume to Capacity 021 042 004 030 030 006 007 017 017 0.01

Queue Length 95th (ft) 20 49 3 0 0 0 5 0 0 0

Control Delay (s) 140  29.7 8.8 0.0 0.0 00 110 0.0 0.0 0.0

Lane LOS B D A B

Approach Delay (s) 140  29.7 0.3 0.7

Approach LOS B D

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15
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2010 Existing Traffic Conditions
4: St Helens St & US 30

Weekday PM Peak Hour
1/24/2011

v St o2
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 1 1 1 1 1 1
Ideal Flow (vphpl) 1750 1750 1800 1800 1750 1800
Lane Util. Factor 097 100 09 09 09 09
Frt 0.850 0.925
Flt Protected 0.950 0.976
Satd. Flow (prot) 3162 1458 3101 0 0 3272
FIt Permitted 0.950 0.939
Satd. Flow (perm) 3162 1458 3101 0 0 3148
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 1 1091
Link Speed (mph) 25 35 35
Link Distance (ft) 349 598 1403
Travel Time (s) 9.5 11.6 27.3
Peak Hour Factor 092 092 092 092 092 092
Adj. Flow (vph) 1 1 1 1 1 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 1 1 2 0 0 2
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 200 200 200 200 200
Total Split (s) 460 460 440 00 440 440
Total Split (%) 51.1% 51.1% 489% 0.0% 489% 48.9%
Maximum Green (S) 42.0 420 400 40.0  40.0
Yellow Time (s) 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None Max Max  Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 110 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
v/c Ratio 000 001 0.00 0.00
Control Delay 270 220 0.0 1.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 210 220 0.0 1.0
Queue Length 50th (ft) 0 0 0 0
Queue Length 95th (ft) 2 4 0 1
Internal Link Dist (ft) 269 518 1323
Turn Bay Length (ft)
Base Capacity (vph) 2187 1008 3020 3022
Starvation Cap Reductn 0 0 0 0
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2010 Existing Traffic Conditions Weekday PM Peak Hour
4: St Helens St & US 30 1/24/2011

2R BV
lweGowp WL WeR WeT NeR ss ser 0000000000000

Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.00 0.00 0.00 0.00
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 61
Natural Cycle: 40

Control Type: Semi Act-Uncoord

Splits and Phases:  4: St Helens St & US 30
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

4: St Helens St & US 30 1/24/2011
v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 1 1 1 1 1 1
Ideal Flow (vphpl) 1750 1750 1800 1800 1750 1800
Total Lost time (S) 4.0 4.0 4.0 4.0
Lane Util. Factor 097 100 095 0.95
Frt 100 085 0093 1.00
Flt Protected 095 100 1.00 0.98
Satd. Flow (prot) 3162 1458 3101 3271
FIt Permitted 095 100 1.00 0.94
Satd. Flow (perm) 3162 1458 3101 3148
Peak-hour factor, PHF 092 092 092 092 092 092
Adj. Flow (vph) 1 1 1 1 1 1
RTOR Reduction (vph) 0 1 0 0 0 0
Lane Group Flow (vph) 1 0 2 0 0 2
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 6
Actuated Green, G (s) 1.0 1.0 552 55.2
Effective Green, g (s) 1.0 1.0 552 55.2
Actuated g/C Ratio 0.02 0.02 086 0.86
Clearance Time () 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 49 23 2666 2707
v/s Ratio Prot c0.00 0.00
v/s Ratio Perm 0.00 ¢0.00
vlc Ratio 002 000 0.0 0.00
Uniform Delay, d1 311 311 0.6 0.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.0 0.0
Delay (s) 313 311 0.6 0.6
Level of Service C C A A
Approach Delay (s) 31.2 0.6 0.6
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 10.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.00
Actuated Cycle Length (s) 64.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

5: Columbia Blvd & US 30 1/24/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 1 1 1 1 1 1 1 1 1 1 1 1
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 80 80 0 0 120 430 120 155
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 095 09 100 100 100 100 100 095 100 100 095 1.00
Frt 0.850 0.950 0.850 0.850
Flt Protected 0.976 0.984 0.950 0.950
Satd. Flow (prot) 0 3245 1488 0 0 0 1710 3420 1488 1662 3420 1530
FIt Permitted 0.917 0.965 0.950 0.950
Satd. Flow (perm) 0 3049 1488 0 0 0 1710 3420 1488 1662 3420 1530
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 1 1
Link Speed (mph) 25 25 35 35
Link Distance (ft) 1699 1325 1662 598
Travel Time (s) 46.3 36.1 324 11.6
Peak Hour Factor 092 092 09 09 092 09 09 092 092 092 092 092
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 1 1 1 1 1 1 1 1 1 1 1 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 2 1 0 3 0 1 1 1 1 1 1
Turn Type Perm Perm  Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 2 6
Minimum Split (s) 200 200 200 200 200 80 200 200 200 200 200
Total Split (s) 200 200 200 200 200 0.0 80 200 200 200 320 320
Total Split (%) 333% 333% 333% 333% 333% 00% 133% 333% 333% 333% 533% 53.3%
Maximum Green (S) 160 160 160 160 16.0 40 160 160 160 280 280
Yellow Time (s) 35 35 845 345 35 35 45 345 345 345 35
All-Red Time (s) 05 05 05 05 05 05 05 0.5 05 0.5 05
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 110 110 110 110 110 110 110 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
v/c Ratio 0.00 0.00 no cap 001 000 000 000 000 000
Control Delay 16.0  13.0 260 160 130 16.0 9.0 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.0  13.0 Error 260 160 130 16.0 9.0 7.0
Queue Length 50th (ft) 0 0 0 0 0 0 0 0 0
Queue Length 95th (ft) 2 3 0 5 1 3 4 1 2
Internal Link Dist (ft) 1619 1245 1582 518
Turn Bay Length (ft) 80 120 430 120 155
Base Capacity (vph) 813 398 1 114 912 398 443 1596 715
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
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2010 Existing Traffic Conditions Weekday PM Peak Hour
5: Columbia Blvd & US 30 1/24/2011

A ey ¢ ANt 2 M4
LeneGoup ____ EBL EBT EBR WAL WBT WBR NBL NBT NBR SBL SBT SR

Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00  0.00 3.00 001 000 000 000 0.00 0.0
Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:NBT, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Splits and Phases:  5: Columbia Blvd & US 30
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

5: Columbia Blvd & US 30 1/24/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 1 1 1 1 1 1 1 1 1 1 1 1
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 1.00 1.00 100 095 100 100 095 100
Frt 100 085 0.95 100 100 08 100 100 085
Flt Protected 098 1.00 0.98 095 100 100 09 100 100
Satd. Flow (prot) 3244 1488 0 1710 3420 1488 1662 3420 1530
FIt Permitted 092 1.00 0.96 095 100 100 09 100 100
Satd. Flow (perm) 3048 1488 0 1710 3420 1488 1662 3420 1530
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 1 1 1 1 1 1 1 1 1 1 1 1
RTOR Reduction (vph) 0 0 1 0 0 0 0 0 1 0 0 1
Lane Group Flow (vph) 0 2 0 0 3 0 1 1 0 1 1 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm Perm  Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 16.0  16.0 16.0 40 160 160 160 280 280
Effective Green, g (s) 16.0  16.0 16.0 40 160 160 160 280 28.0
Actuated g/C Ratio 027 027 0.27 007 027 027 027 047 047
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 813 397 0 114 912 397 443 1596 714
v/s Ratio Prot c0.00 c0.00 c0.00 0.00
v/s Ratio Perm c0.00  0.00 0.00 0.00
vlc Ratio 0.00 0.00 no cap 001 000 000 000 000 0.00
Uniform Delay, d1 161 161 Error 261 161 161 161 85 85
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.0 Error 0.1 0.0 0.0 0.0 0.0 0.0
Delay (s) 161  16.1 Error 263 161 161  16.2 85 85
Level of Service B B F C B B B A A
Approach Delay (s) 16.1 Error 19.5 11.1
Approach LOS B F B B
Intersection Summary
HCM Average Control Delay Error HCM Level of Service F
HCM Volume to Capacity ratio 0.00
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

6: Vernonia Rd & US 30 1/24/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (vph) 19 122 176 1088 769 38

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 50 85 25

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 095 095 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1662 1444 1693 3353 3257 1485

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1662 1444 1693 3353 3257 1485

Link Speed (mph) 25 35 35

Link Distance (ft) 1136 1937 1662

Travel Time () 31.0 37.7 324

Confl. Peds. (#/hr) 1 6 6

Peak Hour Factor 098 098 098 098 098 098

Heavy Vehicles (%) 0% 3% 1% 2% 5% 3%

Adj. Flow (vph) 19 124 180 1110 785 39

Shared Lane Traffic (%)

Lane Group Flow (vph) 19 124 180 1110 785 39

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

6: Vernonia Rd & US 30 1/24/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (veh/h) 19 122 176 1088 769 38

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 098 098 098 098 098 098

Hourly flow rate (vph) 19 124 180 1110 785 39

Pedestrians 6 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 0

Right turn flare (veh) 2

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1706 398 829

vCl, stage 1 conf vol 791

vC2, stage 2 conf vol 915

vCu, unblocked vol 1706 398 829

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (S) 5.8

tF (s) 33 33 2.2

p0 queue free % 92 79 78

cM capacity (veh/h) 230 595 800

Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 144 180 555 555 392 392 39

Volume Left 19 180 0 0 0 0 0

Volume Right 124 0 0 0 0 0 39

cSH 688 800 1700 1700 1700 1700 1700

Volume to Capacity 021 022 033 033 023 023 0.02

Queue Length 95th (ft) 20 21 0 0 0 0 0

Control Delay (s) 139 108 0.0 0.0 0.0 0.0 0.0

Lane LOS B B

Approach Delay (s) 13.9 15 0.0

Approach LOS B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 46.1% ICU Level of Service A

Analysis Period (min) 15
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

7. Gable Rd & US30 1/24/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 1 1 1 1 1 1 1 1 1 1 1 1
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 130 0 215 0 130 310 130 140
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Frt 0.925 0.925 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1630 1587 0 1630 1587 0 1676 3353 1458 1630 3353 1500
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1630 1587 0 1630 1587 0 1676 3353 1458 1630 3353 1500
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 1 1 1
Link Speed (mph) 30 30 35 35
Link Distance (ft) 1390 1323 3867 969
Travel Time (s) 31.6 30.1 75.3 18.9
Peak Hour Factor 092 092 09 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 1 1 1 1 1 1 1 1 1 1 1 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 1 2 0 1 2 0 1 1 1 1 1 1
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 7 3 8 5 2 1 6
Permitted Phases 4 2 6
Detector Phase 7 4 3 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 200 80 200 80 200 200 80 200 200
Total Split (s) 90 200 0.0 90 200 0.0 9.0 220 220 9.0 220 220
Total Split (%) 150% 333% 0.0% 150% 333% 0.0% 150% 36.7% 36.7% 15.0% 36.7% 36.7%
Maximum Green (S) 50 160 50 160 50 180 180 50 180 180
Yellow Time (s) 35 35 345 35 35 45 345 45 845 35
All-Red Time (s) 05 05 05 05 0.5 05 05 0.5 0.5 05
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None None Max Max None None None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0
v/c Ratio 000 o001 000 001 000 000 000 000 000 0.00
Control Delay 220 190 220 190 22.0 5.0 50 220 5.0 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 220 190 220 190 22.0 5.0 50 220 5.0 5.0
Queue Length 50th (ft) 0 0 0 0 0 0 0 0 0 0
Queue Length 95th (ft) 4 6 4 6 4 1 2 4 1 2
Internal Link Dist (ft) 1310 1243 3787 889
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

7. Gable Rd & US30 1/24/2011
-—
A -y ¥ R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Bay Length (ft) 130 215 130 310 130 140
Base Capacity (vph) 202 630 202 630 207 3013 1310 202 3013 1348
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.00 0.00 0.00 000 0.00 000 000 000 0.0
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 42.2
Natural Cycle: 60
Control Type: Semi Act-Uncoord
Splits and Phases:  7: Gable Rd & US30
\.' al T o2 ( @3 a4
EP [ 225 [ s [ N |
f—
‘\ @b ¢ ol } @l o
s [ 225 [ 9s [ | EE [
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

7. Gable Rd & US30 1/24/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 1 1 1 1 1 1 1 1 1 1 1 1
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 095 100 100 095 100
Frt 100 093 100 0093 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 1630 1587 1630 1587 1676 3353 1458 1630 3353 1500
FIt Permitted 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (perm) 1630 1587 1630 1587 1676 3353 1458 1630 3353 1500
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 1 1 1 1 1 1 1 1 1 1 1 1
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 0 0 0 0
Lane Group Flow (vph) 1 1 0 1 1 0 1 1 1 1 1 1
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 7 3 8 5 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.7 0.8 0.7 0.8 0.7 343 343 0.7 343 343
Effective Green, g (s) 0.7 0.8 0.7 0.8 07 343 343 07 343 343
Actuated g/C Ratio 001 0.02 001 0.02 001 065 065 001 065 0.65
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 22 24 22 24 22 2191 953 22 2191 980
v/s Ratio Prot c0.00 0.00 0.00 0.00 0.00 c0.00  0.00
v/s Ratio Perm ¢0.00 c0.00 0.00
vlc Ratio 005 0.04 005 0.04 005 000 000 005 000 0.0
Uniform Delay, d1 256 255 256 255 25.6 3.2 32 256 3.2 3.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.7 0.9 0.7 0.9 0.0 0.0 0.9 0.0 0.0
Delay (s) 264 262 264  26.2 26.4 3.2 32 264 3.2 3.2
Level of Service C C C C C A A C A A
Approach Delay (s) 26.3 26.3 10.9 10.9
Approach LOS C C B B
Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.00
Actuated Cycle Length (s) 52.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 20.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

8: Milliard Rd & US 30 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul iy ul LI ul LI ul

Volume (vph) 14 3 45 10 3 17 81 1152 1 1 1 1

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800

Storage Length (ft) 0 250 0 110 110 150 150 200

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 100 1.00 095 1.00

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.960 0.962 0.950 0.950

Satd. Flow (prot) 0 1647 1458 0 1650 1458 1676 3353 1458 1630 3353 1500

Flt Permitted 0.960 0.962 0.950 0.950

Satd. Flow (perm) 0 1647 1458 0 1650 1458 1676 3353 1458 1630 3353 1500

Link Speed (mph) 40 40 45 45

Link Distance (ft) 737 300 1086 3867

Travel Time (s) 12.6 5.1 16.5 58.6

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Adj. Flow (vph) 15 3 49 11 3 18 88 1252 1 1 1 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 18 49 0 14 18 88 1252 1 1 1 1

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

8: Milliard Rd & US 30 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul iy ul LI ul LI ul

Volume (veh/h) 14 3 45 10 3 17 81 1152 1 1 1 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 15 3 49 11 3 18 88 1252 1 1 1 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 10 4

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 807 1433 1 1457 1432 626 1 1253

vCl, stage 1 conf vol 3 3 1428 1428

vC2, stage 2 conf vol 804 1429 29 3

vCu, unblocked vol 807 1433 1 1457 1432 626 1 1253

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S) 6.5 55 6.5 55

tF (s) 33 4.0 33 33 4.0 33 2.2 2.2

p0 queue free % 95 98 95 92 98 96 95 100

cM capacity (veh/h) 296 182 1083 131 183 427 1620 551

Direction, Lane # EB1 WB1 NB1 NB2 NB3 NB4 SB1 SB2 SB3 SB4

Volume Total 67 33 88 626 626 1 1 1 1 1

Volume Left 15 11 88 0 0 0 1 0 0 0

Volume Right 49 18 0 0 0 1 0 0 0 1

cSH 1007 329 1620 1700 1700 1700 551 1700 1700 1700

Volume to Capacity 007 010 005 037 037 000 000 000 0.0 0.00

Queue Length 95th (ft) 5 8 4 0 0 0 0 0 0 0

Control Delay (s) 114 221 7.3 0.0 0.0 00 115 0.0 0.0 0.0

Lane LOS B C A B

Approach Delay (s) 114 221 0.5 3.8

Approach LOS B C

Intersection Summary

Average Delay 15

Intersection Capacity Utilization 50.3% ICU Level of Service A

Analysis Period (min) 15
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

9: West St & Deer Island Rd 1/24/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations iy 4 ul L

Volume (vph) 4 75 58 117 98 4

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.995

Flt Protected 0.997 0.954

Satd. Flow (prot) 0 1745 1716 1488 1645 0

FIt Permitted 0.997 0.954

Satd. Flow (perm) 0 1745 1716 1488 1645 0

Link Speed (mph) 25 25 25

Link Distance (ft) 2305 403 1964

Travel Time () 629 110 53.6

Confl. Peds. (#/hr) 5 5 3 4

Peak Hour Factor 082 082 08 08 082 082

Heavy Vehicles (%) 0% 0% 2% 0% 1% 0%

Adj. Flow (vph) 5 91 71 143 120 5

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 96 71 143 125 0

Sign Control Stop  Stop Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

9: West St & Deer Island Rd 1/24/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy 4 ul L

Volume (veh/h) 4 75 58 117 98 4

Sign Control Stop  Stop Free

Grade 0% 0% 0%

Peak Hour Factor 082 082 08 08 082 082

Hourly flow rate (vph) 5 91 71 143 120 5

Pedestrians 4 3 5

Lane Width (ft) 120 120 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh) 4

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 286 248 251 8 3

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 286 248 251 8 3

tC, single (s) 7.1 6.5 6.5 6.2 4.1

tC, 2 stage (S)

tF (s) 33 4.0 4.0 33 2.2

p0 queue free % 99 85 88 87 93

cM capacity (veh/h) 494 606 601 1073 1622

Direction, Lane # EB1 WB1 SB1

Volume Total 96 213 124

Volume Left 5 0 120

Volume Right 0 143 5

cSH 599 1605 1622

Volume to Capacity 016 013 007

Queue Length 95th (ft) 14 11 6

Control Delay (s) 12.2 9.8 7.1

Lane LOS B A A

Approach Delay (s) 12.2 9.8 7.1

Approach LOS B A

Intersection Summary

Average Delay 9.6

Intersection Capacity Utilization 21.6% ICU Level of Service A

Analysis Period (min) 15
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

10: West St & 6th St 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Volume (vph) 28 45 63 9 62 3 85 30 27 2 16 24

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.994 0.974 0.923

Flt Protected 0.981 0.994 0.971 0.998

Satd. Flow (prot) 0 1717 1488 0 1729 0 0 1655 0 0 1612 0

Flt Permitted 0.981 0.994 0.971 0.998

Satd. Flow (perm) 0 1717 1488 0 1729 0 0 1655 0 0 1612 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 403 853 1453 709

Travel Time () 11.0 233 39.6 19.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 082 082 082 08 08 08 082 082 08 08 08 082

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 34 55 77 11 76 4 104 37 33 2 20 29

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 89 77 0 91 0 0 174 0 0 51 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

10: West St & 6th St 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Sign Control Stop Stop Stop Stop

Volume (vph) 28 45 63 9 62 3 85 30 27 2 16 24

Peak Hour Factor 082 08 082 08 08 08 082 082 08 08 08 082

Hourly flow rate (vph) 34 55 77 11 76 4 104 37 33 2 20 29

Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total (vph) 89 77 90 173 51

Volume Left (vph) 34 0 11 104 2

Volume Right (vph) 0 77 4 33 29

Hadj (s) 019 -070 000 001 -0.33

Departure Headway (s) 5.3 4.4 4.7 4.6 4.4

Degree Utilization, x 013 009 012 022 0.06

Capacity (veh/h) 640 770 712 748 757

Control Delay (s) 7.9 6.7 8.4 8.9 7.7

Approach Delay (s) 7.3 8.4 8.9 7.7

Approach LOS A A A A

Intersection Summary

Delay 8.1

HCM Level of Service A

Intersection Capacity Utilization 33.4% ICU Level of Service A

Analysis Period (min) 15
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2010 Existing Traffic Conditions
11: Columbia Blvd & 6th St

Weekday PM Peak Hour
1/24/2011

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts s s s
Volume (vph) 103 210 8 2 188 70 0 2 1 37 4 49
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) 0% 0% -1% 1%
Storage Length (ft) 65 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Ped Bike Factor
Frt 0.994 0.963 0.955 0.926
Flt Protected 0.950 0.980
Satd. Flow (prot) 1646 1723 0 0 1673 0 0 1260 0 0 1528 0
FIt Permitted 0.950 0.980
Satd. Flow (perm) 1646 1723 0 0 1673 0 0 1260 0 0 1528 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 559 839 582 1453
Travel Time (s) 15.2 229 15.9 39.6
Confl. Peds. (#/hr) 7 7 7 7
Peak Hour Factor 080 080 080 080 080 080 08 080 080 080 080 0.80
Heavy Vehicles (%) 1% 1% 0% 0% 1% 0% 0% 0% 100% 3%  25% 2%
Adj. Flow (vph) 129 263 10 3 235 88 0 3 1 46 5 61
Shared Lane Traffic (%)
Lane Group Flow (vph) 129 272 0 0 325 0 0 3 0 0 112 0
Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

11: Columbia Blvd & 6th St 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts s s s

Volume (veh/h) 103 210 8 2 188 70 0 2 1 37 4 49

Sign Control Free Free Stop Stop

Grade 0% 0% -1% 1%

Peak Hour Factor 080 080 080 080 080 08 08 080 080 080 080 0.80

Hourly flow rate (vph) 129 262 10 2 235 88 0 2 1 46 5 61

Pedestrians 7 7

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 322 280 880 860 282 813 821 279

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 322 280 880 860 282 813 821 279

tC, single (s) 4.1 4.1 7.1 6.5 7.2 7.1 6.8 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 33 4.0 4.2 35 4.2 33

p0 queue free % 90 100 100 99 100 83 98 92

cM capacity (veh/h) 1243 1287 223 263 566 267 253 760

Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total 129 272 325 4 112

Volume Left 129 0 2 0 46

Volume Right 0 10 88 1 61

cSH 1243 1700 1287 321 411

Volume to Capacity 010 016 000 0.01 027

Queue Length 95th (ft) 9 0 0 1 27

Control Delay (s) 8.2 0.0 01 164 170

Lane LOS A A C C

Approach Delay (s) 2.6 01 164 170

Approach LOS C C

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 38 308 122 14 247 11 64 35 6 3 24 23

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 0% 2%

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.965 0.994 0.992 0.938

Flt Protected 0.996 0.997 0.971 0.997

Satd. Flow (prot) 0 1667 0 0 1696 0 0 1669 0 0 1620 0

Flt Permitted 0.996 0.997 0.971 0.997

Satd. Flow (perm) 0 1667 0 0 1696 0 0 1669 0 0 1620 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 643 960 563 720

Travel Time (s) 17.5 26.2 15.4 19.6

Confl. Peds. (#/hr) 3 14 14 3 6 3 3 6

Peak Hour Factor 080 080 080 080 080 080 08 080 080 080 080 0.80

Heavy Vehicles (%) 3% 1% 0% 8% 2% 0% 0% 3% 0% 0% 0% 0%

Adj. Flow (vph) 48 385 153 18 309 14 80 44 8 4 30 29

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 585 0 0 341 0 0 132 0 0 63 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 38 308 122 14 247 11 64 35 6 3 24 23

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 2%

Peak Hour Factor 080 080 080 080 080 08 08 080 080 080 080 0.80

Hourly flow rate (vph) 48 385 152 18 309 14 80 44 8 4 30 29

Pedestrians 6 3 14 3

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 326 552 971 931 478 942 1000 325

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 326 552 971 931 478 942 1000 325

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.3 33 4.0 33 35 4.0 33

p0 queue free % 96 98 58 82 99 98 87 96

cM capacity (veh/h) 1225 977 189 247 583 197 228 716

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 585 340 131 62

Volume Left 48 18 80 4

Volume Right 152 14 8 29

cSH 1225 977 214 327

Volume to Capacity 0.04 002 061 019

Queue Length 95th (ft) 3 1 89 17

Control Delay (s) 11 06 454 186

Lane LOS A A E C

Approach Delay (s) 11 06 454 186

Approach LOS E C

Intersection Summary

Average Delay 7.1

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 32 177 36 19 159 73 55 111 54 68 59 13

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.980 0.961 0.967 0.988

Flt Protected 0.994 0.996 0.988 0.976

Satd. Flow (prot) 0 1677 0 0 1664 0 0 1639 0 0 1673 0

Flt Permitted 0.994 0.996 0.988 0.976

Satd. Flow (perm) 0 1677 0 0 1664 0 0 1639 0 0 1673 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 3269 1699 1136 924

Travel Time (s) 89.2 46.3 31.0 25.2

Confl. Peds. (#/hr) 1 15 15 1 9 3 3 9

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 7% 1% 0% 0% 1% 0% 0% 4% 0% 0% 2% 0%

Adj. Flow (vph) 35 195 40 21 175 80 60 122 59 75 65 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 270 0 0 276 0 0 241 0 0 154 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Volume (vph) 32 177 36 19 159 73 55 111 54 68 59 13

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Hourly flow rate (vph) 35 195 40 21 175 80 60 122 59 75 65 14

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 269 276 242 154

Volume Left (vph) 35 21 60 75

Volume Right (vph) 40 80 59 14

Hadj (s) 003 -015 -0.06 0.6

Departure Headway (s) 55 5.4 5.6 5.9

Degree Utilization, x 041 041 038 0.25

Capacity (veh/h) 604 618 578 534

Control Delay (s) 123 121 121 109

Approach Delay (s) 123 121 121 109

Approach LOS B B B B

Intersection Summary

Delay 12.0

HCM Level of Service B

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s iy ul s s

Volume (vph) 36 87 13 22 65 96 12 148 25 87 71 12
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Storage Length (ft) 0 0 0 25 0 0 0 0
Storage Lanes 0 0 0 1 0 0 0 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.987 0.850 0.981 0.990

FIt Protected 0.987 0.988 0.997 0.975

Satd. Flow (prot) 0 1683 0 0 1729 1473 0 1712 0 0 1675 0
FIt Permitted 0.987 0.988 0.997 0.975

Satd. Flow (perm) 0 1683 0 0 1729 1473 0 1712 0 0 1675 0
Link Speed (mph) 25 25 25 25

Link Distance (ft) 679 2026 1723 3269

Travel Time (s) 18.5 55.3 47.0 89.2

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 0% 2% 0% 0% 0% 1% 0% 0% 0% 0% 2% 0%
Adj. Flow (vph) 38 93 14 23 69 102 13 157 27 93 76 13
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 145 0 0 92 102 0 197 0 0 182 0
Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul s s

Sign Control Stop Stop Stop Stop

Volume (vph) 36 87 13 22 65 96 12 148 25 87 71 12

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094

Hourly flow rate (vph) 38 93 14 23 69 102 13 157 27 93 76 13

Direction, Lane # EB1 WB1 WB2 NB1 SB1

Volume Total (vph) 145 93 102 197 181

Volume Left (vph) 38 23 0 13 93

Volume Right (vph) 14 0 102 27 13

Hadj (s) 002 013 -068 -007 0.07

Departure Headway (s) 5.3 5.8 5.0 5.0 5.1

Degree Utilization, x 021 015 014 027 0.26

Capacity (veh/h) 623 576 666 675 650

Control Delay (s) 9.7 8.6 7.6 9.8 9.9

Approach Delay (s) 9.7 8.1 9.8 9.9

Approach LOS A A A A

Intersection Summary

Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 1/24/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (vph) 66 92 195 65 46 42

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 2%

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.966 0.936

Flt Protected 0.980 0.974

Satd. Flow (prot) 0 1670 1682 0 1579 0

FIt Permitted 0.980 0.974

Satd. Flow (perm) 0 1670 1682 0 1579 0

Link Speed (mph) 30 30 35

Link Distance (ft) 819 1665 1723

Travel Time (s) 186 378 33.6

Peak Hour Factor 089 089 08 089 089 0.89

Heavy Vehicles (%) 5% 1% 0% 2% 0% 0%

Adj. Flow (vph) 74 103 219 73 52 47

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 177 292 0 99 0

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 1/24/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (veh/h) 66 92 195 65 46 42

Sign Control Free  Free Stop

Grade 0% 0% 2%

Peak Hour Factor 089 089 08 089 089 0.89

Hourly flow rate (vph) 74 103 219 73 52 47

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 292 507 256

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 292 507 256

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 33 33

p0 queue free % 94 90 94

cM capacity (veh/h) 1253 497 788

Direction, Lane # EB1 WB1 SB1

Volume Total 178 292 99

Volume Left 74 0 52

Volume Right 0 73 47

cSH 1253 1700 603

Volume to Capacity 0.06 017 0.16

Queue Length 95th (ft) 5 0 15

Control Delay (s) 3.7 00 121

Lane LOS A B

Approach Delay (s) 3.7 00 121

Approach LOS B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15
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Appendix E
Queuing Analysis
Worksheets



2010 Existing Traffic Conditions

Weekday PM Peak Hour

1: Deer Island Rd & US 30 1/25/2011
- =~ t 2~ M| 4

Lane Group EBT WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 3 3 1 1 1 1 1 1
vic Ratio 002 002 001 000 000 001 000 0.0
Control Delay 230 230 250 3.0 20 250 3.0 2.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 230 230 250 3.0 20 250 3.0 2.0
Queue Length 50th (ft) 1 1 0 0 0 0 0 0
Queue Length 95th (ft) 8 8 5 1 1 5 1 1
Internal Link Dist (ft) 145 99 1545 919

Turn Bay Length (ft) 110 300 110 110
Base Capacity (vph) 945 945 580 3120 1357 564 3120 1396
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 000 0.00 000 000 000 000 000 0.0

Intersection Summary

H:\projfile\10639 - St Helens TSP Update\synchro\10639expm.syn

MJB

Synchro 7 - Report
Page 1



2010 Existing Traffic Conditions
4: St Helens St & US 30

Weekday PM Peak Hour
1/25/2011

Nt
Lane Group WBL WBR NBT  SBT
Lane Group Flow (vph) 1 1 2 2
v/c Ratio 000 001 000 0.0
Control Delay 270 220 0.0 1.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 210 220 0.0 1.0
Queue Length 50th (ft) 0 0 0 0
Queue Length 95th (ft) 2 4 0 1
Internal Link Dist (ft) 269 518 1323
Turn Bay Length (ft)

Base Capacity (vph) 2187 1008 3020 3022
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 000 000 000 0.00

Intersection Summary
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

5: Columbia Blvd & US 30 1/25/2011
- N N t 2 M| 4

Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 2 1 3 1 1 1 1 1 1
vic Ratio 000 0.00 nocap 001 000 000 000 0.00 0.0
Control Delay 16.0 13.0 260 160 130 16.0 9.0 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 160 130 Emor 260 160 130 16.0 9.0 7.0
Queue Length 50th (ft) 0 0 0 0 0 0 0 0 0
Queue Length 95th (ft) 2 3 0 5 1 3 4 1 2
Internal Link Dist (ft) 1619 1245 1582 518

Turn Bay Length (ft) 80 120 430 120 155
Base Capacity (vph) 813 398 1 114 912 398 443 1596 715
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 000 000 300 001 000 000 000 000 0.0

Intersection Summary
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2010 Existing Traffic Conditions

Weekday PM Peak Hour

7. Gable Rd & US30 1/25/2011
A T2 N BV S S S 4

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 1 2 1 2 1 1 1 1 1 1
v/c Ratio 000 001 000 001 000 000 000 000 000 0.0
Control Delay 220 190 220 190 220 5.0 50 220 5.0 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 220 190 220 190 220 5.0 50 220 5.0 5.0
Queue Length 50th (ft) 0 0 0 0 0 0 0 0 0 0
Queue Length 95th (ft) 4 6 4 6 4 1 2 4 1 2
Internal Link Dist (ft) 1310 1243 3787 889

Turn Bay Length (ft) 130 215 130 310 130 140
Base Capacity (vph) 202 630 202 630 207 3013 1310 202 3013 1348
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 000 000 000 000 000 000 000 000 000 o0.00

Intersection Summary
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Appendix F
ODOT SPIS List for
Columbia County, 2008



COLUMBIA COUNTY 5-15% SPIS LOCATIONS 2008

Map  Highway Milepoint ADT Problem Location (Based on 2005-2007 data)
Crashes SPIS # Rank  Solution
OR-47 at Scappoose Vernonia Rd. Just north of Vernonia on a 2-lane rural
NEHALEM 57.04 1,400  highway with no shoulders. Low volume, high speed area - curve is signed at 40
1 mph. (2005-2007) Total 3 crashes, 1 InjA
3 37.9 _ NEW With only 3 crashes in 3 years, we would try Chevrons first near the curve.
) 15% Site  ($15,000)
LOWER Sykes Road (signal) / On US-30 / A signalized T-intersection in a small suburban
COLUMBIA 27.78 23,000 high growth area, with a number of accesses nearby. This is a reduced speed
2 RIVER zone. (2003-2007) 21 crashes, peak year 2004,
NEW Access management, install traffic separator, median islands ($1,250,000)
11 59.1 .
5% Site
LOWER Gable Road (signal) / 4 lane urban hwy, signalized intersection, bike lane,
COLUMBIA 27.62 24,100 shopping center, 35 MPH
3 RIVER
24 443 _ NEW Install a double left from US-30 south to Gable west. Align lanes, upgrade
' 10% Site intersection with raised medians ($5,400,000)
LOWER Bennett Road at US-30 /5 lane rural highway with a right turn eastbound and
COLUMBIA 25.71 23,900 railroad to the east. Moving east there is a speed zone change. (2003-2007) 19
4 RIVER crashes, peak year 2006 & 2007,
NEW Close Bennett Rd connection to Old Portland Rd. Move Old Portland Rd
12 67.3 access to Achilles Rd or to Bayport Marina Lane (further separating the
5% Site intersections) ($5,500,000)
LOWER Church Rd / 4 lane rural highway intersecting angled road in town of Warren; left
COLUMBIA 25.43 23,900 and right turn lanes provided (2005-2007) Total 3 crashes, 2 Inj A
5 RIVER
A recent preservation project (Key 11938, 2004, $2.5 million) improved the
3 41.7 roadway with new grading, paving, delineation, signs and safety improvements.
15% Site__ ($2,547000)
LOWER Scappoose Vernonia Rd & Crown Z Rd (signal) / 4 lane rural hwy signalized,
COLUMBIA 21.18 25,700 increases from 35MPH to 55MPH, misaligned. (2003-2007) 22 crashes, peak
6 RIVER year 2005, 1 fatal (fixed, 2007, curb, overturned),
15 515 _ NEW Realign the west approach properly (must replace the small bridge to the
' 10% Site _west) ($3,200,000)
LOWER SW Em Watts Rd (signal) / 4 lane urban hwy, signal, bike lanes, 35MPH, school
COLUMBIA 20.44 25,000 located at corner of intersection.
7 RIVER
13 470 _ NEW Upgrade delineation and signing; minor access management at Chinook
' 10% Site  Plaza. ($34,000)
ADT Average Daily Traffic
SPIS # 100.0 would be the "worst" possible location for crashes and injuries
Rank How the site compares with other sites state wide
5% This location is in the top 5% ("worst") locations state wide.
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Appendix G
Critical Crash Rate Tables



LINAIN [ Jea A/ yselD arey yseld "Bay

€/1[elol yseid

IR A/yseID

000°000'T / LINA :LNAN
y1bua X sawn|oA AieaA 1INA
dIN uIBag - dIN pu3 ybua
GOE X dWN|OA Alre@ SawinjoA Apea
0T'T X INOH Xead :sawn|oA Areq

suolre|noed
‘suone|nofes wioad 01 Sejnwio} aAey S|199 pPalojo) (Ydseasalferep Wolj) anfeA palsius ue s palojod 1ou si eyl buiyiluy
‘S310N
TCET BINY 9GST BINY 09T BINY
0EET puejs| reaq 81T SU9IeH 1S
T9TT Bingsiid 0¢ST eiquinjod
90€T [HE 6T.LT BIUOUIBA 00ST 9|qe
ST SUs|aH 1S 00ST 9|qeo 0202 pJellin
€ 4
sjuawhas 104 awn|oA abeiany
S0'T £€e¢C A [444 0S'61T.T2C  [9¥'0 0’62 76°8¢ GZ86T8Y S0CET TCET SUBI3H 1S 4O N) 0€ SN
[ X4 €€8T 5SS 89'S 00006295 [00°T 19'8¢ 19°/¢ 00¥6.95 095ST 9567 oH 1S 01 8|9e9) 0E SN
0G0 19°S LT LETT 00°08Y0LETT [Z2°T 09°'.¢ £8'G¢ 000729 009.T 0921 3|0eD JO S) 0E SN
arey yseld ‘bay| seajr/yseld] [elol ysesd 1NAIN LINA Yibua dIN pu3 diN uibaglawn|oA Alreax “|OA Al JNOH Xead 93S
(AL 1eaA-£ X2/ T) + (S0 V(AL fedA-€ / 000°000‘T X 8dAL uondasialu| Jad arey yseld abeiany) X G79'T) X adAL uondasiaiu| lad arey yseld abesany :ajey [eonud
AN JesA-€ / [e101 yselD :aley yseid
€/ [e101 ysel1D :eaA/yseld
170 € dois Aem-om | 000'000'T X 8WN|OA JeSA-E (AT JedA-E
120 Z dois Aem-1no4 € X GOE X dWN|OA Alre@ AJL JedA-€
G20 T pazijeubis 0T'T X INOH Xead :sawn|oA Ajreq
suolre|noed
‘suone|nofes wioad 01 sejnwio} aAey S||99 pPalojo) (Ydseasalferep Wolj) anfeA palsius ue s paiojod jou si eyl buiyiluy
‘S31ON
0 SE€°0 6T°0 € €0 T TS 0SSSETS 0697 69t 8|qeoy/eiquinjod
0 650 0 Z 0T € 8'9 0082€89 029 29 saxAs eiquinjod
0 950 [4%0] Z €0 T 18 00E¥698 0r6. V6. BIquNjoD/eIUOUISA
0 620 170 € €0 T T6 0099906 08¢8 8¢8 elquinjop/yigT
0 20 ST0 € €0 T 8'9 05687289 0€29 €29 elguinjod/yi9
0 69°0 r4] Z €0 T (4 0G/966€ 059¢ S9€ 1S8M/Y19
0 6€°0 000 € 00 0 9'¢ 00SET9E 00€€ 0€e 1S8/\W/puejs| J1aad
0 220 000 € 00 0 0'se 000996%¢2 00822 08z¢'c PIelIN/OE SN
I oo 190 T €9 6T 0TE 0SZEVOTE 05€82 Ge8Z  |aI19eD/0E SN
0 220 0] € 0T € [&44 0095¢t2e 081702 870'C BIUOWIBA/OE SN
0 10 ST0 T €T 14 €/lC 00559¢/¢2 00672 06¥'C elquinjod/0g SN
0 20 €10 T 0T € 9'€C 052/.65€C 0SGT¢C SST'C SUsIaH 1S/0€ SN
0 20 220 € €T 14 08T 058066.T 0E¥9T £79'T yaAM/0g SN
0 S0 900 € €0 T 6'ST 0095S8ST 087¥T 8hY'T Bingspid/oE SN
0 10 170 T L0 4 S'8T 00%72258T 02697 269'T puejs| fead/0g SN
[eond 18AQ | a1ey [eonud | eey ysesd [dAL uonosesiel] tesp/yserd | [elol yseld | ASIN JBSA-E | AJL JesA-€ ‘oA Alted INOH Yead LINI

HOLVINDTVI SALVH HSVHO NOILO3SHILNI




Appendix H
Crash Data
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MEMORANDUM

Date: January 25, 2011 Project #: 10639
To: Jacob Graichen, City of St. Helens

Seth Brumley, ODOT
From: Chris Brehmer, P.E. and Matt Bell

Project:  St. Helens Transportation System Plan Update
Subject: Final TSP Chapter 4: Future Needs Analysis

INTRODUCTION

This chapter presents the year 2031 forecast transportation conditions for the St. Helens Area.
Included in this chapter is a summary of the future “no-build” traffic conditions analysis
conducted for St. Helens to identify transportation system deficiencies that may exist by the year
2031 if no additional improvements to the system are made in the next 20 years. This analysis was
used to inform the identification and evaluation of transportation system options as identified in
the following chapter.

The future no-build traffic conditions analysis includes an evaluation of how the 15 study
intersections will operate in the year 2031 assuming growth and development occurs without any
improvements made to the transportation system. The remainder of this chapter includes a
description of the methodology used to develop forecast traffic volumes at the study intersections
and presents the results of the future no-build traffic conditions analysis.

BACKGROUND

The information provided in the following documents was used to develop the future no-build
traffic conditions identified in this report:

e Chapter 3 identified the existing physical, geometrical, and operational conditions of the
study area roadways and intersections. The information provided in Chapter 3 was used
as basis to compare future traffic conditions.

e The August 6, 2010 Land Use Inventory memorandum provided the basis for identifying
how potential changes in housing and jobs over the next twenty years may change the
traffic volumes and patterns within the city.

2031 TRAFFIC VOLUME FORECAST

Oregon’s Transportation Planning Rule (TPR) requires communities to develop a 20-year plan to
support the transportation system needs. St. Helens anticipates completing and adopting the TSP
update in 2011, thus the year 2031 is an appropriate forecast horizon year.

FILENAME: H:\PROJFILE\10639 - ST HELENS TSP UPDATE\REPORT\TSP CHAPTER
4\FINAL_TO_TSP\10639CHPT4_FINAL.DOC
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The year 2031 traffic volumes were developed according to the Cumulative Analysis
methodology described in the ODOT Analysis Procedures Manual (APM — Reference 1). This type
of analysis combines growth in regional traffic volumes along US 30 with growth in local traffic
volumes associated with the projected development of available land within the city!. A summary
of the traffic volume projection process is presented below.

CUMULATIVE ANALYSIS

The cumulative analysis process accounts for the following four categories of vehicle trips.

e Through trips: vehicles that travel through St. Helens on US 30 but do stop in the city or
leave the highway. An example of a through trip is someone traveling from Scappoose to
Astoria along US 30.

e Inbound trips: vehicles that come from outside of St. Helens to a destination within the
city limits. An example of an inbound trip is someone who works in Portland but returns
home to St. Helens during the weekday p.m. peak hour.

e Outbound trips: vehicles that start in St. Helens and travel to a destination outside the city
limits. An example of an outbound trip is someone who works in St. Helens but returns
home to Rainier during the p.m. peak hour.

e Local trips: vehicles that travel from one point in St. Helens to another without leaving the
city limits. An example of a local trip is someone who travels from their home to the
grocery store without leaving the city.

Appendix “A” illustrates the distribution of the trips at the study intersections.
There are several steps required to prepare a cumulative analysis, including:

¢ Developing a growth rate projection for highway traffic volumes;
¢ Identifying where household and employment growth is likely to occur in the community;

e Developing estimates of the number of vehicle trips associated with household and
employment growth, and;

e Allocating those trips across the city to various growth areas.

An overview of each of these steps is presented below.

Regional Traffic Growth

An increase of 41 percent in through traffic was projected along US 30 over the 20-year planning
period based on information provided in ODOT’s Future Volume Tables. This growth rate was
applied to existing traffic volumes along US 30 to represent growth in regional traffic.

1 A detailed technical explanation of this methodology and additional information on the forecasts are
contained the methodology memorandum included in Appendix “A”.

City of St. Helens Chapter 4
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Household and Employment Growth

Anticipated household and employment growth in the St. Helens area also contributes to future
growth in traffic volumes. Growth estimates were developed based on the coordinated
population projection from Columbia County as well as a review of existing land use, zoning, and
allowable density as documented in the August 6, 2010 Land Use Inventory memorandum. The
August 6, 2010 Land Use Inventory memorandum is included in Appendix “B”.

Traffic Analysis Zones

Projected employment and housing growth was allocated to different areas of the city aggregated
into Traffic Analysis Zones (TAZs) established for the project. The TAZ boundaries aggregate
areas that have common access to major transportation facilities and similar land uses. Figure 4-1
illustrates the TAZs established for the TSP Update. The Employment and Household Growth
forecasts for each TAZ are summarized in Table 1.

Table 1 2031 Population and Employment Growth by TAZ
TAZ
1 | 2 | s | a s | & | 7 | s | o
West of US 30 East of US 30
© c - —
S g 3 ok S 5 23 | 83 3
Ts g £ £
Growth Sector © Total
Housing Units

Single Family 720 160 130 0 420 90 0 0 20 1,540
Multifamily 0 140 0 0 0 100 0 0 0 240
Total 720 300 130 [0} 420 190 (0} (0] 20 1,780

Percent Increase 52% 46% 60%0 0% 105% 9% 0% 0% 27% 34%

Employment Buildings (1,000 Square Feet)

Commercial 27 9 3 6 3 17 199 107 0 371
Industrial 0 0 0 0 8 2 474 211 0 695
Institutional 160 190 37 0 124 33 8 4 20 576
Retail 140 49 19 32 0 24 0 28 0 292
Total 327 248 59 38 135 76 681 350 20 1,934

Percent Increase 71% 47% 80% 11% 126% 8% 100% 48% 94% 50%

Source: August 6, 2010 Task 2.4 Land Use Inventory memorandum

City of St. Helens Chapter 4
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Reviewing Table 1, several trends reflecting zoning and vacant lands are apparent:

e Anticipated housing growth tends to be focused in the north and central portions of the
City both to the east and west of US 30. Modest housing growth is also anticipated in the
downtown area.

e Commercial (office) development is expected in nearly all areas but will be largely focused
east of US 30 and south of the downtown core.

e As would be expected, industrial growth is concentrated east of US 30, primarily in the
areas south of downtown.

e Institutional uses (churches, schools, government offices, parks, etc.) are spread
throughout the City and are particularly focused in the north and central areas on both
sides of US 30. In total, 695,000 square feet of new institutional uses could be developed in
the city during the next twenty years.

e Retail growth is largely anticipated to follow the residential growth areas, with the
majority of the growth west of US 30. The amount of new retail building space within the
core retail area along the west side of US 30 and in the downtown area is smaller than that
anticipated in the northwestern portion of the City.

Trip Generation

The increases in household and employment can be equated to increases in traffic volumes by
calculating the “trip generation” of the future uses. Trip generation estimates were prepared that
reflect the projected growth shown in Table 1 based on data published in the standard reference
manual, Trip Generation, 8" Edition, published by the Institute of Transportation Engineers (ITE -
Reference 2). Table C-1 in Appendix “C” summarizes the total trips by TAZ rounded to the
nearest 5. The values shown in the table represent the number of vehicle trips generated by
various land uses and do not account for integration among the land uses (for example, trips from
employment to housing) and so must be further adjusted. As shown, the total number of net new
trips is 4,055 City wide.

2031 Forecast Traffic Volumes

The 2031 forecast traffic volumes were developed by adding the through, inbound, outbound,
and local trips derived by the cumulative analysis process to the seasonally adjusted existing
traffic volumes (shown in Figure 3-12 of the existing conditions analysis). The 2031 forecast traffic
volumes are shown in Figure 4-2. Figure 4-2 also shows the results of an operations analysis
performed at each of the study intersections. Additional information related to the operations
analysis is provided below.

2031 Forecast Operations Analysis

Table 2 summarizes the operational information provided in Figure 4-2 and compares the results
to the individual performance standard for ODOT and City intersections. Appendix “D” contains
the year 2031 forecast traffic operations worksheets used in the analysis.

City of St. Helens Chapter 4
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Table 2
Intersection Operations Analysis, 2031 No Build, Weekday PM Peak Hour

Existing Traffic Performance Forecast Intersection Meets
Intersection Control* Standard Operations Standard?

ODOT Intersections

US 30/Dear Island

Road Signal V/C < 0.70 0.88 No
gift:t%rg Road TWSC V/C =< 0.85 >1.00 No
\LIJVSYe3t?1/Street Twsc V/C < 0.85 >1.00 No
gtSHBeoléns Road Signal V/C = 0.80 0.75 Yes
ggljr?w/bia Boulevard Signal V/C = 0.80 0.80 Yes
US 30/Vernonia Road TWSC V/C < 0.90 0.51 Yes
ggb?g/Road Signal V/C < 0.80 1.35 No
ﬁ,ﬁlggf Road TWSC V/C < 0.80 >1.00 No

City Intersections

Dear Island Road/

West Street TWSC LOS “E LOos “C Yes
West Street/ W Y

6" Street AWSC LOS "D LOS “B Yes
Columbia Boulevard/ wpen W

61 Street TWSC LOS “E LOS “C Yes
Columbia Boulevard/ werr wpr

19% Street TWSC LOS “E LOS “F No
Columbia Boulevard/ AWSC LOS “D” LOS “D” Yes
Vernonia Road

Columbia Boulevard/ TWSC LOS “E” LOS “C” Yes
Sykes Road

Columbia Boulevard/ TWSC LOS “E” LOS “E” Yes

Gable Road

ITWSC: Two-way stop-controlled (unsignalized); AWSC: All-way stop-controlled

As shown in Table 2, six of the study intersections are projected to not meet ODOT or City
performance standards under 2031 no-build traffic conditions. This is primarily due to growth in
local and regional traffic volumes, but also reflects a general lack of connectivity within the city
and a heavy reliance on US 30 for making local trips.

The following Chapter, Transportation Alternatives Analysis must consider the
relationship/interaction between the study intersections and explore opportunities to provide
greater connectivity through alternative routes to each of the areas served by these intersections.

City of St. Helens Chapter 4
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Additional issues identified through the future conditions analysis include:

e Limited connectivity between major roadways along US 30;

e Limited connectivity between areas east and west of US 30 and the Portland & Western
Rail Line. As a result each of the major intersections along US 30, such as Deer Island,
Gable and Millard Road are overloaded under future conditions (as indicated above);

e A lack of north-south collector or arterial level routes on city streets parallel to US 30. As a
result, local circulation (internal trips) tends to rely on US 30. For example, to get from the
area east of US 30 and north of downtown (TAZ 5) to any area west of US 30, motorists
must use US 30 or travel a significant distance out of the way on local streets;

e A lack of spacing between US 30 and parallel roads that do exist east of US 30. For
example, the distance between US 30 and Oregon Street along Deer Island Road and
between US 30 and Milton Way along Columbia Boulevard can make use of the parallel
facility difficult.

Appendix “E” provides the 2030 no-build traffic conditions operational analysis worksheets for each study
intersection.

CONCLUSIONS

The results of the future “no-build” traffic conditions analysis indicate that without significant
improvements to the transportation system, many of the ODOT controlled intersections along US
30 will fail to meet minimum performance standards by 2031.

It is unlikely the city and ODOT would allow development to occur without incremental
improvements. Readers should understand the results shown in Figure 4-2 are an illustration of
what would happen if growth occurred without corresponding improvements. This analysis
offers insights as to probable “hot spots” where planning now can help avoid future congestion
and capacity failures.

NEXT STEPS

The Transportation Alternatives Analysis presented in the following chapter will develop and
evaluate multi-modal options to address the capacity needs identified in this chapter as well as
the existing deficiencies identified previously. The Transportation Alternatives Analysis will also
consider the feasibility of proposed transportation projects and provide recommendations for
improvement projects and strategies to address the needs. A menu of different improvements
options developed for the TSP update will be presented and intersection capacity improvements
and non-vehicular options will be explored to develop a “toolbox” of options.

REFERENCES

1. Oregon Department of Transportation, Analysis Procedures Manual. 2006

2. Institute of Transportation Engineers, Trip Generation Manual. 2009
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APPENDIX

A. Trip Distribution Figures

B. Methodology Memorandum

C. Trip Generation Table

D. Year 2031 Forecast Traffic Conditions Worksheets
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KITTELSON & ASSOCIATES, INC.

TRANSPORTATION ENGINEERING /PLANNING
610 SW Alder Street, Suite 700, Portland, OR 97205 503.228.5230 503.273.8169

MEMORANDUM

Date: August 31, 2010 Project #: 10639
To: Doug Baumgartner, ODOT Region 1

Cc: Jacob Graichen, City of St. Helens

Seth Brumley, ODOT Region 1

From: Chris Brehmer, P.E. and Matthew Bell, Kittelson & Associates, Inc.
Project: City of St. Helens Transportation System Plan Update
Subject: Technical Memorandum #2: Future Forecasting

This memorandum provides an overview of the trip forecasting methodology proposed for use in
developing year 2031 traffic volume projections for the Transportation System Plan (TSP) update.
Pending ODOT and City review comments, the growth projections identified herein will be used
to prepare an analysis of the study intersection operations under future 2031 conditions.

Forecasting Traffic Volumes

Various methods of estimating future traffic growth have been developed for planning purposes.
The Cumulative Analysis method was selected to estimate future traffic volumes in St. Helens.
The ODOT Analysis Procedures Manual (APM — Reference 1) identifies the Cumulative Analysis
method as appropriate for “small urban areas that are growing at a fairly uniform rate or for
areas where only minor changes are expected to take place.” Two distinct components comprise
the cumulative method:

e Background growth reflecting anticipated increases in through traffic

e Household and employment growth within the city that results in new land development

The derivation of trips associated with each of these components is described below.

BACKGROUND GROWTH RATE

As outlined in the APM, a background growth rate was developed for the St. Helens Urban
Growth Boundary based on ODOT’s Future Volume Tables. Six data points were identified along
US 30 between Millard Road and Deer Island Road. The 20-year growth factor for each data point
is listed in Table 1, along with the existing (2006) and forecast (2026) Average Annual Daily
Traffic (AADT). A correlation coefficient (R? Value) is also provided that indicates how well the
historical traffic volume corresponds with the year. The APM states that R? values over 0.75 are
preferred.

FILENAME: H:\projfile\10639 - St Helens TSP Update\report\TM2-Future Forecasting\10639_Methodology_3.doc
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Table 1
Background Growth Rate Calculations in St. Helens
Highway Mile AADT 20-Year
Point Location 2006 2026 R2 Value Growth Factor
US 30 — 26.96 | 0.01 mile north of Millard Road 24,100 33,600 0.92 1.39
US 30 — 27.59 | South City Limits of St. Helens 24,300 38,000 0.92 1.56
US 30 — 27.68 | 0.01 mile south of Gable Road 23,500 32,900 0.92 1.40
US 30 — 27.70 0.01 mile north of Gable Road 24,900 31,700 0.84 1.27
US 30 — 28.57 0.01 mile north of Columbia Boulevard 21,000 25,200 0.75 1.20
US 30 — 29.42 0.01 mile north of Deer Island Road 15,300 22,800 0.90 1.49
20-Year Average Growth Factor 1.39

Based on the information provided in Table 1, the 20-year growth factor for the St. Helens area is
1.39 and the average annual growth factor is two percent!. Year 2031 volumes on US 30 will be
derived by increasing the year 2010 traffic volumes by 41 percent to represent 21 years of regional
growth?.

HOUSEHOLD AND EMPLOYMENT GROWTH

The 2031 traffic volume forecast also needs to reflect anticipated employment and household
growth in St. Helens. Growth estimates were developed based on the coordinated population
projection from Columbia County as well as a review of existing land use, zoning, and allowable
density documented in the August 5, 2010 Task 2.4 Land Use Inventory memorandum (see
Attachment “A”). The August 5 memorandum includes a forecast for household and
employment growth for the 2031 plan year.

Traffic Analysis Zones

Projected employment and housing growth will be assigned to the traffic network according to
Traffic Analysis Zones (TAZs) established for the project to evaluate the anticipated growth in the
City. The TAZ boundaries aggregate areas that have common access to major transportation
facilities and similar land use patterns. Figure 1 illustrates the TAZs established for the TSP
update. The Employment and Household Growth forecasts for each TAZ are summarized in
Table 2.

! Annual growth factor = 20-year growth factor divided by 20 years = (1.39-1.0)/20 = 0.02

221-years of growth is equivalent to a factor of 1.39 + 0.02

Kittelson & Associates, Inc. Portland, Oregon
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City of St. Helens Transportation System Plan Update

Project #: 10639

August 31, 2010 Page 4
Table 2
2031 Population and Employment Growth by TAZ
TAZ
1 2 3 5 6 7 8 9
West of US 30 East of US 30
o} — —
_ £ S 3 3
< © c = c e £ 'c £ 'C c
= — = 0 = o = - = =
1 - =} — (. [ )] S50 3
o 8 e) 3 o g 03 o3 °
Growth z O o ) z &) z -8 n -8 o
Sector x al - -
Housing (Units)
Single Family 722 163 131 1 424 90 (0] 0] 17
Multifamily 4 143 0 0 0 95 0 0 0
Total 726 306 131 1 424 185 0 0 17
Employment (Square Feet)
Commercial 27,173 8,626 3,277 5,636 3,346 17,480 198,671 106,731 0
Industrial 381 0 0 0 7,988 1,555 474,306 210,782 (]
Institutional 160,392 190,384 36,809 182 124,459 32,846 8,389 3,916 19,607
Retail 140,063 48,885 18,572 31,940 0 23,845 o] 28,139 o]
Total 328,009 247,895 56,658 37,758 135,793 75,726 681,366 349,568 19,607

Source: August 5, 2010 Task 2.4 Land Use Inventory memorandum

Reviewing Table 2, several trends reflecting zoning and vacant lands are apparent:

e Anticipated housing growth tends to be focused in the north and central portions of the

City west of US 30. A large amount of residential growth is anticipated in the northern
area of the City east of US 30 along with some additional growth in the greater downtown
area.

Commercial (office) development is expected in nearly all areas but will be largely focused
east of US 30 and south of the downtown core.

As would be expected, industrial growth is concentrated east of US 30, primarily in the
areas south of downtown.

Institutional uses (churches, schools, government offices, parks, etc.) are spread
throughout the City and are particularly focused in the north and central areas on both
sides of US 30.

Retail growth is largely anticipated to follow the residential growth areas, with the
majority of the growth west of US 30. The amount of new retail building space within the
core retail area along the west side of US 30 and in the downtown area is smaller than that
anticipated in the northwestern portion of the City.

Kittelson & Associates, Inc.

Portland, Oregon
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Trip Generation

Trip generation estimates reflecting the anticipated growth shown in Table 2 were prepared
based on data published in the standard reference manual, Trip Generation, 8 Edition, published
by the Institute of Transportation Engineers (ITE) and are shown in Table 3. The values shown in
Table 3 were rounded to the nearest 5.

2031 Growth Trip Generatio;lrellzbsl'griate, Weekday PM Peak Hour
Housing Employment Total
TAZ
In Out Total In Out Total In Out Total
1 460 270 730 210 275 485 675 550 1,225
2 160 90 250 110 160 270 270 250 520
3 80 50 130 30 75 105 115 120 235
4 0] (0] 0 40 45 85 40 50 90
5 270 160 430 30 60 90 300 220 520
6 95 55 150 40 95 135 140 145 285
7 0] (0] 0 140 580 720 140 580 720
8 0 ¢} 6] 100 315 415 100 315 415
9 10 5 15 5 25 30 15 30 45
Area-wide 1,075 630 1,705 705 1,630 2,335 1,795 2,260 4,055

CUMULATIVE ANALYSIS

The cumulative method combines historical growth trends with information about existing and
planned land uses to predict total future traffic volumes. Similar to a travel demand model, the
cumulative process accounts for four categories of trips.

e Through trips (External-External): those vehicles that travel through St. Helens on US 30
but don’t leave the highway

e Inbound trips (External-Internal): vehicles that come from outside of St. Helens to a
destination within the city

e Outbound trips (Internal-External): vehicles that leave St. Helens and travel to a
destination outside the city

e Local trips (Internal-Internal): vehicles that travel from one point in St. Helens to another
without leaving the city

Through Trips

Ideally, through trips would be measured by completing a survey of users on US 30. This type of
data collection can be a time and resource intensive endeavor. A more simple method of

Kittelson & Associates, Inc. Portland, Oregon
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approximating through traffic can be applied through evaluation of existing turning movements
on US 30.

The APM method of assessing through trips assumes that all turning movement volumes off the
highway originate outside of the city limits. When applied to St. Helens, this method results in
unreasonable results (i.e., 10 percent through trips in the northbound direction and a negative
value in the southbound direction along US 30) and doesn’t account for the use of the highway
for local travel. Based on the existing highway network operations and observed traffic patterns,
through movements are expected to represent a more significant portion of highway trips within
St. Helens that is not reflected in the outcome when the APM method is applied directly.

A modified version of the APM method was developed to estimate the through trips assuming a
portion of the turning movement volumes at each study intersection will originate within the city
limits. Rather than subtracting the entire turning movement volume from the highway volume, a
portion of the turning movement volume that accounts for trips that enter and exit the highway
within the city limits was used. An illustration of the through trip calculation is provided in
Attachment “B”.

The existing through trip calculations were used to develop both future 2031 through trips and
future 2031 inbound and outbound trips in the St. Helens area. Exhibit 1 illustrates the through
trip patterns in each direction at the US 30/Millard Road and US 30/Deer Island Road
intersections. The derivation of Exhibit 1 is shown in Attachment B.

174 —=
1295

550
= 527

7
|
|
|
|

J

Local Access &
Circulation

Inbound, Outbound Trips

In addition to through trips, it is necessary to understand the pattern of trips with one trip-end
inside St. Helens and one trip-end outside St. Helens. After removing the through trips, the
housing and employment trips identified in Table 4 were allocated to inbound and outbound
trips for each TAZ. The trips were assigned to the TAZs based on the relative density of future
trip making among TAZs.

For example, the northern area west of US 30 represented by TAZ 1 has a large number of the
total housing and employment trips (1,225 of the 4,055 total area-wide trips). As a result, TAZ 1
would be expected to be the destination for a comparatively higher percentage of the inbound
and outbound trips.

Kittelson & Associates, Inc. Portland, Oregon
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Exhibit 2 below illustrates the distribution of inbound trips among the TAZs. The spreadsheets
shown in Attachment C include detailed documentation of the inbound and outbound trip
derivation consistent with the APM procedures.

TAZ #4 TAZ #3 TAZ #2 TAZ #1
2% 6% 15% 37%

! ) ) ) )
100% 3 3 ) ) )

TAZ #9 TAZ #8 TAZ #7 TAZ #6 TAZ #5
1% 6% 8% 8% 17%

Local Trips

After accounting for through, inbound and outbound trips, the remaining trips are assumed to
occur between locations within the City. These localized trips occur between uses such as housing
and retail, housing and employment, and other uses within the City.

The spreadsheets shown in Attachment C documentation the assignment of local trips between
TAZs consistent with the APM procedures.

Next Steps

Please review the methodology and analysis described in this memorandum and advise us of any
questions, concerns, or suggestions. Once the methodology and projections are confirmed, the net
new through, inbound, outbound, and local trips will be assigned to the study intersections.
Future 2031 traffic operations will then be analyzed at the study intersections.

If you have any questions as you review this material, please call us at (503) 228-5230.

ATTACHMENTS

A. Land Use Inventory — August 2010
B. External-External Trip Calculation

C. Trip Calculations

Kittelson & Associates, Inc. Portland, Oregon
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Memorandum

Date: August 6, 2010 (Revised)

To: Technical Advisory Committee and Citizens Advisory Committee
CcC: Chris Brehmer, Kittelson & Associates

From: Matt Hastie, Angelo Planning Group (APG)

Shayna Rehberg, APG
Becky Dann, APG

Re: City of St. Helens Transportation System Plan Update - Task 2.4
Land Use Inventory

Introduction

A land use inventory of the City of St. Helens is needed to help assess current and future
transportation conditions. Specifically, the existing and future projected number of housing units®,
floor area of employment, and general location of housing units and employment have been
estimated in order to model traffic volumes and movements. This data has been aggregated by
Transportation Analysis Zones (TAZs) developed by Kittelson & Associates and City staff in
consultation with the Oregon Department of Transportation. The TAZs divide land within the City’s
Urban Growth Boundary (UGB) into nine distinct zones as shown in Appendix A. This memorandum
summarizes the distribution of existing and future housing units and employment floor area by TAZ.
Additional information on the assumptions relied on for this analysis is included in Appendices B, C,
and D.

Housing Units

Existing Housing Units

The number and type of housing units in St. Helens in 2009 (“existing” units) was estimated by:
Distributing population by TAZ

Calculating average household size for each TAZ

Dividing population by household size to estimate households by TAZ

Estimating the number of single-family and multi-family units in each TAZ based on property
tax codes and average densities

In order to arrive at the 2009 total population for the UGB, the 2009 certified population estimate for
the City of St. Helens was added to an estimate of the unincorporated population within the UGB.
The Population Forecasts for Columbia County Oregon, its Cities & Unincorporated Area: 2010 to
2030 prepared by the Portland State University (PSU) Population Research Center (PRC) estimated
an average annual growth rate of 0.5% between 2000 and 2010 for the unincorporated portion of

! Housing units, for these purposes, are assumed to include only occupied housing units. As a result,
housing units and households are used interchangeably throughout this memo.



Columbia County. This growth rate was applied to the year 2000 unincorporated population within
the UGB (based on Census data) to estimate the 2009 unincorporated UGB population.

This 2009 total population was then allocated to TAZs based on their share of the total UGB
population in 2000, which was determined by summing 2000 population by Census Block to the TAZ
level." 2009 population by TAZ was then converted to households using average household size
estimates by TAZ for 2009.

Table 1. 2009 Population & Households Allocation by TAZ

TAZ 1 2 3 4 5 6 7 8 9 | Total
Allocation of 3636 | 1,887 | 516 | 484 | 1232 | 5831 | 499 | 72 | 146 | 14303
Population

Allocation of 1384 | 662 | 217 | 206 | 402 | 2150 | 184 | 30 | 64 | 5299
Households

Sources: 2000 Census, PSU PRC

The number of households needs to be divided into single-family and multi-family housing for
modeling purposes. The existing distribution of developed single-family and multi-family housing was
determined primarily by property coding in Columbia County taxlot data files. County data is coded
for single-family and multi-family development or “improvements”, and the corresponding number of
units registered in the taxlot data was used to estimate the distribution of housing types by TAZ.
Assumptions about which property codes represent single- and multi-family development are shown
in Appendix B. Where the number of units was not available in taxlot data, single-family developed
properties were assumed to have one unit, and the number of multi-family units on each lot was
estimated using estimated average multi-family densities for the city. Table 2 shows the estimated
distribution of single and multi-family units.

Table 2. Distribution of Existing Housing Units by Housing Type and TAZ

TAZ 1 2 3 4 5 6 7 8 9 Overall

Single-family 90% 91% | 100% | 77% | 100% | 89% | 100% | 100% | 100% 91%

Multi-family 10% 9% 0% 23% 0% 11% 0% 0% 0% 9%

Sources: Columbia County taxlot data, City of St. Helens Zoning, Columbia County Zoning

The results of applying average household size by TAZ and the distribution of single-family and multi-
family residential housing types is shown in Table 3.

! Census Block geography does not exactly coincide with TAZ boundaries, but the closest approximation
was made for the purposes of estimating population and the number of households.




Table 3. Number of Households by Housing Type and by TAZ (2009)

TAZ 1 2 3 4 5 6 7 8 9 Total
Single-family 1,251 604 217 160 402 | 1,921 184 30 64 | 4,833
Multi-family 132 58 0 47 0 229 0 0 0 466
Total 1,384 662 217 206 402 | 2,150 184 30 64 | 5,299

Sources: Columbia County taxlot data, City of St. Helens Zoning, Columbia County Zoning

Future Housing Units

The total 2031 population was estimated based on the 2030 population forecast for St. Helens from
the Population Forecasts for Columbia County Oregon, its Cities & Unincorporated Area: 2010 to
2030, increased one additional year at the growth rate projected for 2020 to 2030. This population
estimate was converted into households by applying the forecasted citywide average household size
of 2.55 persons per household from the same document.  This represents a decrease relative to the
household size estimated for St. Helens in 2010 in the document (2.7 persons per household). This
shift reflects a long term trend influenced by an aging population, a declining share of married-couple
households, and lower fertility rates.

The capacity for future residential development was used to estimate the distribution of new
households to each TAZ. Residential development capacity was estimated based on current zoning
on land coded as vacant in the County Tax Assessor data. The density assumptions used are
described further in Appendix C. The share of future residential development capacity by TAZ is
shown in Table 4a, and the distribution of potential future units between single-family and multi-family
units in each TAZ is shown in Table 4b. The allocation among housing types (single-family vs. multi-
family) reflects the type and density of housing allowed per zone. (See Appendix C for assumptions
about housing types per zone.)

Table 4a. Residential Development Capacity by TAZ

TAZ 1 2 3 4 5 6 7 8 9 Total

% of total

potential units 41% | 17% | 7% 0% 24% | 10% | 0% 0% 1% 100%

Sources: Columbia County taxlot data, City of St. Helens Zoning, Columbia County Zoning

Table 4b. Single-family vs. Multi-family Residential Development Capacity by TAZ

TAZ 1 2 3 4 5 6 7 8 9
Single-family 99% 53% | 100% | 100% | 100% | 49% N/A N/A | 100%
Multi-family 1% 47% 0% 0% 0% 51% N/A N/A 0%

Sources: Columbia County taxlot data, City of St. Helens Zoning, Columbia County Zoning

! Portland State University Population Research Center, Population Forecasts for Columbia County
Oregon, its Cities & Unincorporated Area: 2010 to 2030, February 2008.




Estimated future new single-family and multi-family households by TAZ are shown in Table 5.

Table 5. Future Households (2031) by Housing Type and TAZ

TAZ 1 2 3 4 5 6 7 8 9 Total
Single-family 1,973 767 348 161 826 | 2,011 184 30 81 6,381
Multi-family 136 201 0 47 0 324 0 0 0 708
Total 2,109 968 348 208 826 | 2,335 184 30 81 7,089

Sources: Columbia County taxlot data, City of St. Helens Zoning, Columbia County Zoning, PSU PRC

Employment Floor Area

Gross floor area of employment uses (in square feet) will be used as a traffic modeling input as well.
The categories of employment are retail (RET), commercial (COM), institutional (INS), and industrial
(IND). Estimated employment area is based on City building footprint data, the County’s taxlot data
layer for uses and gross lot area, jobs data from the City of St. Helens Economic Opportunities
Analysis (EOA) (November 2008), and City and County zoning.*

Existing Employment Floor Area

Existing gross area of employment was estimated primarily based on City building footprint data,
property coding in the County taxlot data file, and a windshield survey of the City's commercial areas
conducted on June 22, 2010.> Property codes indicating improved commercial, industrial (including
port land), or institutional (school, church, fraternal association, city, or county) property were
included. A table showing how each of the property class codes was categorized is included in
Appendix B.

Field observations of employment uses were also used to refine categorization of individual
properties as commercial (COM), retail (RET), industrial (IND), or institutional (INS). Where field
observations were made, the use observed was assumed to be correct if there was a conflict with the
taxlot data. Field observations and property code data were combined and linked with City building
footprint data in order to calculate an approximate amount of existing floor area in the city by
employment type.® Estimates of existing employment floor area by type for each TAZ are presented
in Table 6.

! The City provided business license data but that data was not in a form that could be readily geocoded
and, thus, was not used in preparing these estimates.

2 The commercial areas that were surveyed included Old Towne St. Helens, the Houlton Business
District, and areas along US 30.

% per the City’s Planner, the building footprint data is not very complete for development on the west side
of St. Helens. However, because this development has been mostly residential, it is considered not to
significantly affect estimates being made for employment land.




Table 6. Existing Employment Floor Area (Square Feet) by Use Type and by TAZ

TAZ 1 2 3 4 5 6 7 8 9 Total

COM | 119,993 | 78,790 | 73,425 | 166,149 0| 268,275 | 18,191 13,713 8,111 | 746,647
IND 53,998 0 0 4971 6,355 | 142,989 | 575,642 | 615,001 0| 1,398,956
INS | 260,843 | 408,513 0 8,270 | 101,185 | 278,913 | 90,815 170 | 12,678 | 1,161,387
RET 29,007 | 38,492 0| 169,273 0 | 244,646 0| 105,218 0| 586,636
Total | 463,841 | 525,795 | 73,425 | 348,663 | 107,540 | 934,823 | 684,648 | 734,102 | 20,789 | 3,893,626

Sources: Columbia County taxlot data

Future Employment Floor Area

The 2008 Economic Opportunities Analysis (EOA) prepared for the City of St. Helens forecasts future
jobs using a jobs per capita ratio. The current jobs per capita ratio for each employment category
can be calculated based on the number of jobs reported in the EOA in 2008 and the 2008 population
estimate from PSU PRC. (The categorization of jobs into the 4 employment categories is shown in
Appendix D.) The projected number of jobs in 2031 in each employment category is estimated by
multiplying the existing jobs per capita ratio for that category by the forecasted 2031 population, as
shown in Table 7.

To translate projected jobs into projected employment floor area, the forecast jobs were multiplied by
the existing ratio of jobs to developed employment floor area by employment category (existing
developed square feet by category is shown in Table 6). The projected 2031 employment floor area
is estimated by dividing the number of projected jobs in each category by the jobs per 1,000 square
feet ratio for that category. These results are shown in Table 7.

Table 7. Existing and Future Jobs and Floor Area by Use Type

Assigned : 2031 2031
Employment To(t;(l)(\)]i%bs Jobs(gg(;é:)apna Jiggoz?r Projected Projected
Use Type Jobs Floor Area
COM 742 0.061 0.994 1,111 1,117,587
IND 1,040 0.086 0.743 1,557 2,093,968
INS 1,217 0.101 1.048 1,822 1,738,371
RET 563 0.047 0.960 843 878,080
Total 3,562 5,332 5,828,005

Sources: City of St. Helens Economic Opportunities Analysis (2008), PSU PRC, Columbia County
taxlot data, City of St. Helens Zoning, Columbia County Zoning

The projected floor area was then allocated to each TAZ by use type based on the percentage of

development capacity by TAZ and use type.

Estimates of future development capacity for

employment uses were based on existing vacant land identified in the County’s taxlot data and
Land with property codes indicating that the land is vacant were considered

existing zoning.



developable for future commercial, retail, institutional or industrial employment uses. A table showing
how each of the property class codes was categorized is included in Appendix B.

For each zone, a mix of potential uses (each of the 4 employment types and residential) was
assumed based on the uses allowed in the zone. Assumptions include some level of employment
development in residential and public land zones for institutional uses (e.g. schools, churches, public
agency offices). In commercial zones where residential uses are permitted (GC, HBD, MC, MU,
OTSH), not all land was assumed to develop with employment uses, and zones intended for more
mixed use (HBD, OTSH, MU) have lower levels of assumed employment development than other
commercial zones. The full table of assumptions for each zone is provided in Appendix D.

Once future developed uses were assigned, the amount of floor area per employment use category
was estimated using the following typical assumptions for lot coverage by use type:

e Commercial, retail, and institutional — 30%
e Industrial — 25%

These percentages take into account land on a lot needed for development requirements such as
parking, open space or landscaping, and public facility dedications or easements.

The share of potential future additional employment capacity by TAZ for each category of
employment uses is presented in Table 8.

Table 8. Share of Employment Development Capacity by Use Type and TAZ

TAZ 1 2 3 4 5 6 7 8 9 Total
COM 48% 17% 6% 11% 0% 8% 0% 10% 0% 100%
IND 7% 2% 1% 2% 1% 5% 54% 29% 0% 100%
INS 0% 0% 0% 0% 1% 0% 68% 30% 0% 100%
RET 28% 33% 6% 0% 22% 6% 1% 1% 3% 100%

Note: Percentages may not add up to 100% due to rounding.
Sources: Columbia County taxlot data, City of St. Helens Zoning, Columbia County Zoning

These percentages were applied to the total projected employment area for 2031 shown in
Table 7 to allocate employment area by category to the TAZs. The future employment area
allocations are shown in Table 9.




Table 9. Future Employment Area Square Feet) by Use Type and TAZ *

TAZ 1 2 3 4 5 6 7 8 Total

COM | 147,166 | 87,416 | 76,702 | 171,785 3,346 285,755 216,862 120,444 | 8,111 | 1,117,587
IND 54,379 0 0 4971 | 14,343 144,544 | 1,049,948 825,783 0 | 2,093,968
INS | 421,235 | 598,897 | 36,809 8,452 | 225,644 | 311,759 99,204 4,086 | 32,285 | 1,738,371
RET | 169,070 | 87,377 | 18,572 | 201,213 0 268,491 0 133,357 0| 878,080
Z—Sc;;al 791,850 | 773,690 | 132,083 | 386,421 | 243,333 | 1,010,549 | 1,366,014 | 1,083,670 | 40,396 | 5,828,006

Sources: City of St. Helens Economic Opportunities Analysis (2008), Columbia County taxlot data,

City of St. Helens Zoning, Columbia County Zoning

Summary of Results/Conclusion

The following tables summarize current and future households and employment floor area by TAZ.
These results are also shown graphically on the maps that follow.

Number of Households by Housing Type and by TAZ (2009)

TAZ 1 2 3 4 5 6 7 8 9 Total
Single-family 1,251 604 217 160 402 | 1,921 184 30 64 4,833
Multi-family 132 58 0 iy 0 229 0 0 0 466
Total 1,384 662 217 206 402 | 2,150 184 30 64 5,299
Sources: Columbia County taxlot data, City of St. Helens Zoning, Columbia County Zoning
Future Households (2031) by Housing Type and TAZ

TAZ 1 2 3 4 5 6 7 8 9 Total
Single-family 1,973 767 348 161 826 | 2,011 184 30 81 | 6,381
Multi-family 136 201 0 47 0 324 0 0 0 708
Total 2,109 968 348 208 826 | 2,335 184 30 81 | 7,089

Sources: Columbia County taxlot data, City of St. Helens Zoning, Columbia County Zoning, PSU PRC

! Note: The future projections indicate a change the ratio of jobs (or employment area) to housing. This is related to
a combination of assumptions about changing household size and the ratio of jobs to population.




Existing Employment Floor Area (Square Feet) by Use Type and by TAZ

TAZ 1 2 3 4 5 6 7 8 9 Total

COM | 119,993 | 78,790 | 73,425 | 166,149 0| 268,275 | 18,191 13,713 8,111 746,647

IND 53,998 0 0 4,971 6,355 | 142,989 | 575,642 | 615,001 0| 1,398,956

INS | 260,843 | 408,513 0 8,270 | 101,185 | 278,913 | 90,815 170 | 12,678 | 1,161,387

RET | 29,007 | 38,492 0 | 169,273 0 | 244,646 0 | 105,218 0| 586,636
Total | 463,841 | 525,795 | 73,425 | 348,663 | 107,540 | 934,823 | 684,648 | 734,102 | 20,789 | 3,893,626
Sources: Columbia County taxlot data

Future Employment Area (Square Feet) by Use Type and TAZ

TAZ 1 2 3 4 5 6 7 8 9 Total
COM | 147,166 | 87,416 | 76,702 | 171,785 3,346 285,755 216,862 120,444 | 8,111 | 1,117,587
IND 54,379 0 0 4971 | 14,343 | 144,544 | 1,049,948 | 825,783 0 | 2,093,968
INS | 421,235 | 598,897 | 36,809 8,452 | 225,644 | 311,759 99,204 4,086 | 32,285 | 1,738,371
RET | 169,070 | 87,377 | 18,572 | 201,213 0| 268,491 0| 133,357 0| 878,080
;I'S(;;al 791,850 | 773,690 | 132,083 | 386,421 | 243,333 | 1,010,549 | 1,366,014 | 1,083,670 | 40,396 | 5,828,006

Sources: City of St. Helens Economic Opportunities Analysis (2008), Columbia County taxlot data,
City of St. Helens Zoning, Columbia County Zoning
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2031 Households by TAZ
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2009 Employment Area by TAZ
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Appendix A: Transportation Analysis Zones (TAZs), City of St. Helens
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Appendix B: Columbia County Property Codes and Assigned Uses

Assigned
Class Class Description Use
Category
003 MISCELLANEOUS, CENTRALLY ASSESSED INS
010 UNBUILDABLE(SIZE,DEQ DENIAL, ETC) ZONED RESIDENTIAL NA
014 UNK
020 UNBUILDABLE(SIZE, DEQ DENIAL,ETC) ZONED COMMERCIAL NA
024 IMPROVED COMMERCIAL, HISTORIC ZONED COMMERCIAL COM
030 UNK
038 ENTERPRISE ZONE, IMPROVED STATE IPR PROCESSED COM
040 UNBUILDABLE(SIZE, DEQ DENIAL,ETC) ZONING NOT SIGNIFICANT NA
100 VACANT LAND, ZONED RESIDENTIAL RES VAC
101 RESIDENTIAL IMPROVED, ZONED RESIDENTIAL RES SF
102 CONDOMINIUM RES MF
109 M S IMPROVED, ZONED RESIDENTIAL RES SF
200 VACANT LAND ZONED COMMERCIAL COM VAC
201 COMMERCIAL IMPROVED, ZONED COMMERCIAL COM
206 COMMERCIAL, MARINA/MOORAGE COM
207 ALL M S PARKS, REGARDLESS OF ZONE NA
208 COMMERCIAL, RETIRE/CARE FACILITY INS
300 VACANT LAND, ZONED INDUSTRIAL IND VAC
301 INDUSTRIAL IMPROVED, ZONED INDUSTRIAL IND
303 INDUSTRIAL, STATE RESPONSIBLE IPR PROCESSED IND
308 INDUSTRIAL, COUNTY RESPONSIBLE IPR PROCESSED IND
330 UNK
331 INDUSTRIAL, AGGREGATE MINE WITH IMPROVMENTS IND
338 INDUSTRIAL, AGGREGATE MINE COUNTY RESPONSIBLE IPR PROCESSED IND
400 VACANT H&B USE TRACT LAND, ZONING NOT SIGNIFICANT VAC
401 IMPROVED H&B USE TRACT, ZONING NOT SIGNIFICANT RES SF
409 M S H&B USE TRACT, ZONING NOT SIGNIFICANT RES SF
540 VACANT H&B USE FARM, RECEIVING FARM DEF, ZONED NON-EFU VAC
541 IMPROVED H&B USE FARM, RCVG FARM DEF, ZONED NON-EFU RES SF
640 VACANT H&B USE TRACT FOREST/WLO, DESIGNATED, ZONING NOT VAC
SIGNIFICANT
641 IMPRVD H&B USE TRACT FOREST/WLO, DESIGNATED, ZONING NOT RES SF
SIGNIFICANT
649 M S H&B USE TRACT FOREST/WLO,DESIGNATED, ZONING NOT RES SF
SIGNIFICANT
701 IMPROVED 5 OR MORE UNITS, ZONED MULTI-FAMILY AND MS PARK RES MF
IMPROVED
781 MULTIPLE HOUSING, LOW INCOME SPECIAL ASMT RES MF
910 CHURCH - VACANT INS VAC
911 CHURCH - IMPROVED INS
920 SCHOOL - VACANT INS VAC
921 SCHOOL - IMPROVED INS
930 UNK
940 CITY - VACANT INS VAC
941 CITY - IMPROVED INS
950 COUNTY - VACANT INS VAC
951 COUNTY - IMPROVED INS
960 STATE OWNED - VACANT INS VAC
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Assigned

Class Class Description Use
Category
961 STATE OWNED - IMPROVED INS
980 UNK
981 BENEVOLENT, FRATERNAL OWNERSHIP - IMPROVED INS
990 PORT PROPERTIES OR OTHER MUNICIPAL PROPERTIES - VACANT IND VAC
991 PORT PROPERTIES OR OTHER MUNICIPAL PROPERTIES - IMPROVED IND
995 EXEMPT, GOVERMENT HOUSING AUTHORITIES RES MF

COM — commercial
IND — industrial
INS — institutional
RES — residential
SF — single-family
MF — multi-family
UNK — unknown
VAC - vacant
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Appendix C: Assumptions for Residential Development Capacity

Assumptions about the percentage of available land that could be developed for residential uses and the
density and type of projected housing are summarized in Table C-1. They are based on uses and densities
allowed by existing City and County zoning.

The percentage of land in a zone that may potentially be developed for residential uses depends on whether
residential uses are allowed in that zone and on policy direction provided in the City’'s zoning code and
Comprehensive Plan. The percentage assumptions shown in Table C-1 are consistent with those made for
estimating employment area, also presented in this report.

Assumptions about the number of units per acre are derived from minimum lot size requirements specified in
the City’s zoning code as well as input from City staff. The same assumptions were applied to corresponding
County comprehensive plan designations outside the City limits but inside the City’s UGB, assuming that over
the next 20 years, land will be annexed to meet growth demands and urban zoning will be applied consistent
with the existing comprehensive plan designations. Converting minimum lot size requirements to units per acre
is straightforward for low- and medium-density residential development. For high-density residential
development, lot size requirements allow for an average density of 20 units per acre and higher, depending on
lot size. Instead of assuming maximum densities, an efficiency factor of 80% was applied, resulting in an
average density of approximately 16 units per acre. In the two downtown mixed use districts where high density
is allowed only above commercial uses, a slightly lower density was assumed based on input from City staff,
resulting in a density of roughly 12 units per acre.

Last, the zones were designated as supporting primarily single-family or multi-family development based on the
primary types of housing allowed in each zone.

Table C-1: Residential Development Capacity Assumptions by Zone

Zone Eigggﬁ?;l Units per acre SF/MF

City

Apartment Residential AR 0.95 16 MF
General Commercial GC 0.1 16 MF
Houlton Business District HBD 0.2 12 MF
Highway Commercial HC 0

Heavy Industrial HI 0

Light Industrial LI 0

Marine Commercial MC 0.2 8 SF
Manufactured Home Residential MHR 0.95 8.71 SF
Mixed Use MU 04 8.71 SF
Olde Towne St. Helens OTSH 0.2 12 MF
Public Land PL 0

Suburban Residential R10 0.8 4.36 SF
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Percentage

Zone Residential Units per acre SFIMF
General Residential R5 0.8 8.71 SF
Moderate Residential R7 0.8 6.22 SF
County
Rurgl Supurban Unincorporated RSUR 08 1 SE
Residential
Unlncorpo_rated General UGC 01 16 ME
Commercial
Unmcorp_orated General UGR 08 871 SE
Residential
Unlncorpo_rated Highway UHC 0
Commercial
Unincorporated Heavy Industrial UHI 0
Unincorporated Light Industrial ULl 0
Unmcorpprated Multifamily UMER 095 792 ME
Residential
Unlncorpor_ated.Manufactured UMHR 095 871 SE
Home Residential
Unincorporated Public Land UPL 0
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Appendix D: Assumptions for Employment Development Potential

Table D-1: Projected Percentages of Land for Employment and Residential Uses by Zone

Zones RET COM INS IND RES
City

Apartment Residential AR 0.05 0.95
General Commercial GC 0.35 0.35 0.1 0.1 0.1

Houlton Business District HBD 0.3 0.3 0.2 0.2

Highway Commercial HC 0.8 0.2

Heavy Industrial HI 0.2 0.8

Light Industrial LI 0.2 0.8

Marine Commercial MC 0.6 0.2 0.2

Manufactured Home Residential MHR 0.05 0.95
Mixed Use MU 0.25 0.25 0.1 0.4

Olde Towne St. Helens OTSH 0.3 0.3 0.2 0.2

Public Land PL 0.3

Suburban Residential R10 0.2 0.8

General Residential R5 0.2 0.8

Moderate Residential R7 0.2 0.8

County

Sg;?(lj;l:[%frban Unincorporated RSUR 0.2 08

gg;’l‘;?g’g;?ted General UGC | 035 0.35 0.1 0.1 0.1

Unincorporated General Residential UGR 0.2 0.8

COM — commercial
RET — retail

IND — industrial
INS — institutional
RES - residential
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Table D-2: Lot Coverage Percentages of Land for Employment Uses

RET COM INS IND

Lot Coverage/Floor Area Ratio 0.3 0.3 0.3 0.25

Table D-3: Existing Employment by Industry and Assigned Category

Employment Sector Average Annual Assigned
Employment (2008) category

Construction 101 IND
Manufacturing 928 IND
Wholesale Trade /
Transportation/Utilities 11 IND
Retail Trade 563 RET
Information 7 COM
Financial Activities 142 COM
Profe_ssmnaI/Busmess 63 COM
Services
Private
Education/Health 412 INS
Services
Leisure/Hospitality 424 COM
Other Services 106 COM
Government 805 INS

Source: City of St. Helens Economic Opportunities Analysis (2008)
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City of St. Helens Transportation System Plan Update Project #: 10639
August 31, 2010 Page 10

EXTERNAL-EXTERNAL TIPS CALCULATION

The northbound through volumes at
the US 30/Millard Road intersection
and southbound through volumes at
the US 30/Deer Island Road -

gavee
intersection were used as a basis to ol
develop the E-E volumes in the 2 :
northbound and southbound - 5 il ?
directions, respectively. ) -
In the northbound direction, the ) :
1,295 volumes entering the US s 7 :
30/Millard Road intersection were _ S e
first reduced by 85 northbound lefts . : :
and 7 northbound rights. The : a:: m- e
remaining 1,203 northbound I—— ool < .
through volumes were then reduced w0 0
by 85 northbound lefts and 125 B N
northbound rights at the Gable Road - —
intersection as opposed to 88 e o o
northbound  lefts and 128 = i '
northbound rights. The lower o mwm
reduction represents a portion of the . - s o e g o
15 eastbound lefts and 18 = oI - -
westbound rights from the US I
30/Millard Road intersection that s
were distributed at the US 30/Gable :: ; ; o o
Road intersection. The same 15 - o ;m“% : .
eastbound lefts and 18 westbound i . = ;;T -
rights were further distributed at the @ e _ ' A4
remaining study intersections to the ’;:;: s ‘ H
north in proportion to the turning - - = o -
volumes at each intersection. Of the e Pl _— —
15 lefts and 18 rights, 22 were s w " > I J
distributed within the City limits E, E , '
and 11 were assumed to continue EE; _ ‘E

north on US 30. The same process
was repeated at each intersection for
each of the entering volumes in both
the north and  southbound
directions.

Kittelson & Associates, Inc. Portland, Oregon
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City of St. Helens Transportation System Plan Update Project #: 10639
August 27, 2010 Page 12

TRIP CALCULATIONS

The existing External-External trip calculations were used to develop both future 2031 External-
External trips and future 2031 External-Internal and Internal-External trips in the St. Helens area.
Table 4 summarizes the estimated growth in External-External, External-Internal, and Internal-
External trips that enter and exit the St. Helens area at the US 30/Millard Road and US 30/Deer
Island Road intersections.

Table 4
External/External Trip Calculations
External 2031 E-E | 2031 E-I
Trip 2010 Growth 2010 E-E 2031 E-E Trip Trip 1-E Trip
Station Direction DHV Factor* Trips? DHV?3 Probability* Growth® Growth®
US 30/ Enter 1,295 1.41 527 1,826 0.41 216 315
Millard Exit 860 1.41 174 1,212 0.20 71 281
US 30/ Enter 550 1.41 174 775 0.32 71 154
Deer Island | g 018 1.41 527 1,294 0.57 216 160

1 — Background growth rate

2 — Total traffic volume carried through to an external gate

3 — 2031 DHV = (2010 DHV)*(Growth Factor=1.41)

4 — E-E Trip Probability = (2010 E-E Trips)/(2010 DHV)

5 — 2031 E-E Trip Growth = (E-E Trip Probability)*((2031 DHV)-(2010 DHV))

6 — 2031 E-I, I-E Trip Growth = (2031 DHV) — (2010 DHV) — (2031 E-E Trip Growth)

External-Internal, Internal-External Trips

The External-Internal and Internal-External trips identified in Table 4 were further distributed by
first calculating the production and attraction probabilities for each TAZ (i.e. TAZ 1 attractions
divided by total trip attractions). Table 5 contains the trip attractions and productions.

Table 5
External Trip Attractions and Production Probabilities

TAZ 1 2 3 4 5 6 7 8 9 Total
Total New Trips® 1,221 521 238 88 520 285 716 415 46 4,050
Trip Attractions® 673 272 116 41 300 137 138 100 16 1,793

Attraction Probability? 0.37 0.15 0.06 0.02 0.17 0.08 0.08 0.06 0.01 1.00

Trip Productions® 548 250 122 48 220 147 578 315 31 2,259

Production Probability® 0.24 0.11 0.05 0.02 0.10 0.07 0.26 0.14 0.01 1.00

1 — TAZ new trip volumes calculated in Table 3.
2 — Attraction Probability = (TAZ Trip Attractions) / (Total Trip Attractions)
3 — Production Probability = (TAZ Trip Productions) / (Total Trip Productions)

The trips were then distributed to each external station by multiplying these trips by each zone’s
attraction probability. Tables 6 and 7 summarize the External-Internal and Internal-External trip
distributions.

Kittelson & Associates, Inc. Portland, Oregon




City of St. Helens Transportation System Plan Update Project #: 10639

August 31, 2010 Page 13
Table 6
External-Internal Trip Distribution

New

E-1 TAZ
External Station Trips* 12 TAZ2 | TAZ3 | TAZ4 | TAZ5 | TAZ6 | TAZ7 | TAZ8 | TAZ9
US 30/Millard 315 118 48 20 7 53 24 24 18 3
US 30/Deer island 154 58 23 10 3 26 12 12 9 1

1 — New External-Internal Trips recorded from “Enter” row of Table 4
2 — TAZ External-Internal Trips = (New E-I Trips) * (TAZ Attraction Probability)

Table 7
Internal-External Trip Distribution
New
E-1 TAZ
External Station Trips® 12 TAZ2 | TAZ3 | TAZ4 | TAZ5 | TAZ6 | TAZ7 | TAZ8 | TAZ9
uUs 30/Millard 281 68 31 15 6 28 18 72 39 4
US30/Deer island 160 39 18 9 3 16 10 41 22 2

1 — New Internal-External Trips recorded from “Exit” row of Table 4
2 — TAZ Internal-External Trips = (New I-E Trips) * (TAZ Attraction Probability)

Internal-Internal Trips

The remaining new trips were then distributed among the zones within St. Helens. Table 8
identifies the internal trip attraction and production probabilities.

Table 8Internal Trip Attraction and Production Probabilities

TAZ 1 2 3 4 5 6 7 8 9 Total
Total Internal-Internal® 938 402 184 68 399 220 567 328 36 3,142
Internal Attractions? 497 201 86 30 222 101 102 74 12 1,325
Attraction Probability® 0.37 0.15 0.06 0.02 0.17 0.08 0.08 0.06 0.01 1.00
Internal Productions® 441 201 98 38 177 119 465 254 25 1,818
Production Probability® 0.24 0.11 0.05 0.02 0.10 0.07 0.26 0.14 0.01 1.00

1 — Total Internal-Internal = (Total New Trips) — (Sum of External-Internal Trips + Sum of Internal-External Trips)
2 — Internal Attractions = (TAZ Trip Attractions) — (Sum of External-Internal Trips)

3 — Attraction Probability = (TAZ Internal Attractions) / (Total Internal Attractions)

4 — Internal Productions = (TAZ Trip Productions) — (Sum of Internal-External Trips)

5 — Production Probability = (TAZ Internal Productions) / (Total Internal Productions)

The matrix in Table 9 illustrates the distribution of internal trip attractions between and among
the zones, and Table 10 illustrates the distribution for trip productions.

Kittelson & Associates, Inc. Portland, Oregon




City of St. Helens Transportation System Plan Update

Project #: 10639

August 31, 2010 Page 14
Table 9
Internal Trip Attraction Distribution
1-1
Zone Attraction TAZ 1 TAZ 2 TAZ 3 TAZ 4 TAZ 5 TAZ 6 TAZ 7 TAZ 8 TAZ 9
1 497 187 75 32 11 83 38 38 28 4
2 201 75 30 13 5 34 15 15 11 2
3 86 32 13 6 2 14 7 7 5 1
4 30 11 5 2 1 5 2 2 2 0
5 222 83 34 14 5 37 17 17 12 2
6 101 38 15 7 2 17 8 8 6 1
7 102 38 15 7 2 17 8 8 6 1
8 74 28 11 5 2 12 6 6 4 1
9 12 4 2 1 0 2 1 1 1 0
Table 10
Internal Trip Production Distribution
1-1
Zone Production TAZ 1 TAZ 2 TAZ 3 TAZ 4 TAZ 5 TAZ 6 TAZ 7 TAZ 8 TAZ 9
1 441 107 49 24 9 43 29 113 62 6
2 201 49 22 11 4 20 13 51 28 3
3 98 24 11 5 2 10 6 25 14 1
4 38 9 4 2 1 4 3 10 5 1
5 177 43 20 10 4 17 12 45 25 2
6 119 29 13 6 3 12 8 30 17 2
7 465 113 51 25 10 45 30 119 65 6
8 254 62 28 14 5 25 17 65 35 3
9 25 6 3 1 1 2 2 6 3 0

Kittelson & Associates, Inc.

Portland, Oregon
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St. Helens Transportation System Plan Update

Project #: 10639

September 29, 2010 Page C-1
Table C-1
2031 Growth Trip Generation Estimate, Weekday PM Peak Hour
Housing Employment Total
TAZ
In Out Total In Out Total In Out Total
1 460 270 730 210 275 485 675 550 1,225
2 160 90 250 110 160 270 270 250 520
3 80 50 130 30 75 105 115 120 235
4 0 0 0 40 45 85 40 50 90
5 270 160 430 30 60 90 300 220 520
6 95 55 150 40 95 135 140 145 285
7 0 0 0 140 580 720 140 580 720
8 0 0 0 100 315 415 100 315 415
9 10 5 15 5 25 30 15 30 45
Area-wide 1,075 630 1,705 705 1,630 2,335 1,795 2,260 4,055
City of St. Helens Chapter 4
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

1: Deer Island Rd & US 30 1/24/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 5 1 7 298 2 109 5 1185 321 85 687 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 0 0 0 0 110 300 110 110
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Frt 0.927 0.964 0.850 0.850
Flt Protected 0.981 0.965 0.950 0.950
Satd. Flow (prot) 0 1215 0 0 1628 0 1710 3353 1473 1662 3288 916
FIt Permitted 0.894 0.777 0.950 0.950
Satd. Flow (perm) 0 1107 0 0 1311 0 1710 3353 1473 1662 3288 916
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 22 338 6
Link Speed (mph) 30 30 50 50
Link Distance (ft) 225 179 1625 999
Travel Time (s) 5.1 4.1 22.2 13.6
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095
Heavy Vehicles (%) 20% 100%  29% 0% 0% 0% 0% 2% 1% 0% 4%  67%
Adj. Flow (vph) 5 1 7 314 2 115 5 1247 338 89 723 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 13 0 0 431 0 5 1247 338 89 723 6
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 40 100 100 40 100 100
Minimum Split (s) 340 340 340 340 85 305 305 95 325 325
Total Split (s) 350 350 00 350 350 0.0 85 450 450 100 465 465
Total Split (%) 389% 389% 0.0% 389% 389% 00% 94% 500% 500% 11.1% 51.7% 51.7%
Maximum Green (s) 310 310 310 310 40 395 395 6.0 410 410
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
All-Red Time (s) 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.0 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 45 55 55 4.0 55 55
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 5.1 5.1 2.5 5.1 5.1
Minimum Gap (s) 2.0 2.0 2.0 2.0 1.0 31 3.1 1.0 3.1 31
Time Before Reduce () 5.0 5.0 5.0 5.0 80 100 100 80 100 100
Time To Reduce (s) 5.0 5.0 5.0 5.0 30 200 200 30 200 200
Recall Mode None  None None  None None Max Max  None Max Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 250 250 250 250 200 200 220 220
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
v/c Ratio 0.03 0.95 006 083 040 079 041 001
Control Delay 14.6 60.7 432 283 34 89 138 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

1: Deer Island Rd & US 30 1/24/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 14.6 60.7 432 283 34 8.9 138 75
Queue Length 50th (ft) 2 223 3 323 0 51 116 0
Queue Length 95th (ft) 15 #411 14 417 47  #135 195 7
Internal Link Dist (ft) 145 99 1545 919
Turn Bay Length (ft) 110 300 110 110
Base Capacity (vph) 392 473 77 1494 843 113 1773 497
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.91 006 083 040 079 041 001
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 88.8
Natural Cycle: 90
Control Type: Semi Act-Uncoord
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  1: Deer Island Rd & US 30
\.' al T a2 —* 54
10s | 455 | [
i S
‘\ @b ok of
BEs] 4655 | I
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

1: Deer Island Rd & US 30 1/24/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 5 1 7 298 2 109 5 1185 321 85 687 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 45 55 55 4.0 55 55
Lane Util. Factor 1.00 1.00 100 095 100 100 095 100
Frt 0.93 0.96 100 100 08 100 100 085
Flt Protected 0.98 0.96 095 100 100 09 100 100
Satd. Flow (prot) 1215 1628 1710 3353 1473 1662 3288 916
FIt Permitted 0.89 0.78 095 100 100 09 100 100
Satd. Flow (perm) 1108 1310 1710 3353 1473 1662 3288 916
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 5 1 7 314 2 115 5 1247 338 89 723 6
RTOR Reduction (vph) 0 5 0 0 15 0 0 0 180 0 0 3
Lane Group Flow (vph) 0 8 0 0 416 0 5 1247 158 89 723 3
Heavy Vehicles (%) 20% 100%  29% 0% 0% 0% 0% 2% 1% 0% 4%  67%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 29.7 29.7 08 432 432 60 479 479
Effective Green, g (s) 29.7 29.7 08 432 432 6.0 479 479
Actuated g/C Ratio 0.32 0.32 001 047 047 006 052 052
Clearance Time (S) 4.0 4.0 45 55 55 4.0 55 55
Vehicle Extension (s) 2.5 2.5 2.5 5.1 5.1 2.5 5.1 5.1
Lane Grp Cap (vph) 356 421 15 1568 689 108 1704 475
v/s Ratio Prot 0.00 ¢0.37 c0.05 0.22
v/s Ratio Perm 0.01 c0.32 0.11 0.00
v/c Ratio 0.02 0.99 033 080 023 08 042 001
Uniform Delay, d1 214 31.2 455 209 147 427 137 108
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 40.3 9.3 4.3 08 370 0.8 0.0
Delay (s) 215 715 548 251 154 797 145 108
Level of Service © E D © B E B B
Approach Delay (s) 215 715 23.2 21.6
Approach LOS © E © ©
Intersection Summary
HCM Average Control Delay 30.0 HCM Level of Service ©
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 924 Sum of lost time (S) 135
Intersection Capacity Utilization 82.9% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

2: Pittsburg Rd & US 30 1/24/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (vph) 167 172 270 1258 785 179

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 25 100 50

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 095 095 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1599 1377 1629 3320 3257 1443

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1599 1377 1629 3320 3257 1443

Link Speed (mph) 35 40 40

Link Distance (ft) 567 871 1625

Travel Time () 11.0 148  271.7

Confl. Peds. (#/hr) 1

Peak Hour Factor 096 09 09 096 096 0.96

Heavy Vehicles (%) 4% 8% 5% 3% 5% 6%

Adj. Flow (vph) 174 179 281 1310 818 186

Shared Lane Traffic (%)

Lane Group Flow (vph) 174 179 281 1310 818 186

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

2: Pittsburg Rd & US 30 1/24/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (veh/h) 167 172 270 1258 785 179

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 096 096 09 096 096 0.96

Hourly flow rate (vph) 174 179 281 1310 818 186

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh) 1

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2036 409 818

vCl, stage 1 conf vol 818

vC2, stage 2 conf vol 1219

vCu, unblocked vol 2036 409 818

tC, single (s) 6.9 7.1 4.2

tC, 2 stage (S) 5.9

tF (s) 33 34 2.2

p0 queue free % 0 69 64

cM capacity (veh/h) 140 575 787

Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 353 281 655 655 409 409 186

Volume Left 174 281 0 0 0 0 0

Volume Right 179 0 0 0 0 0 186

cSH 232 787 1700 1700 1700 1700 1700

Volume to Capacity 152 036 039 039 024 024 011

Queue Length 95th (ft) 533 41 0 0 0 0 0

Control Delay (s) 2933 121 0.0 0.0 0.0 0.0 0.0

Lane LOS F B

Approach Delay (s) 293.3 2.1 0.0

Approach LOS F

Intersection Summary

Average Delay 36.3

Intersection Capacity Utilization 58.7% ICU Level of Service B

Analysis Period (min) 15
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

3: Wyeth St & US 30 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s LI ul LI ul

Volume (vph) 13 6 80 146 2 34 40 1482 202 40 907 11

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800

Storage Length (ft) 0 0 0 0 85 250 85 25

Storage Lanes 0 0 0 0 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 100 1.00 095 1.00

Ped Bike Factor

Frt 0.891 0.975 0.850 0.850

Flt Protected 0.993 0.961 0.950 0.950

Satd. Flow (prot) 0 1451 0 0 1614 0 1710 3226 1488 1662 3196 1530

Flt Permitted 0.993 0.961 0.950 0.950

Satd. Flow (perm) 0 1451 0 0 1614 0 1710 3226 1488 1662 3196 1530

Link Speed (mph) 25 25 40 40

Link Distance (ft) 275 614 1403 871

Travel Time () 7.5 16.7 23.9 14.8

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 095 095 09 09 09 09 09 095 095 09 09 095

Heavy Vehicles (%) 8% 0% 7% 2% 0% 0% 0% 6% 0% 0% 7% 0%

Adj. Flow (vph) 14 6 84 154 2 36 42 1560 213 42 955 12

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 104 0 0 192 0 42 1560 213 42 955 12

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

3: Wyeth St & US 30 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s LI ul LI ul

Volume (veh/h) 13 6 80 146 2 34 40 1482 202 40 907 11

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095

Hourly flow rate (vph) 14 6 84 154 2 36 42 1560 213 42 955 12

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1940 2896 480 2296 2695 780 966 1773

vCl, stage 1 conf vol 1039 1039 1644 1644

vC2, stage 2 conf vol 901 1857 652 1051

vCu, unblocked vol 1940 2896 480 2296 2695 780 966 1773

tC, single (s) 7.7 6.5 7.0 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S) 6.7 55 6.5 55

tF (s) 3.6 4.0 34 35 4.0 3.3 2.2 2.2

p0 queue free % 90 91 84 0 98 90 94 88

cM capacity (veh/h) 141 71 517 89 121 342 721 356

Direction, Lane # EB1 WB1 NB1 NB2 NB3 NB4 SB1 SB2 SB3 SB4

Volume Total 104 192 42 780 780 213 42 477 477 12

Volume Left 14 154 42 0 0 0 42 0 0 0

Volume Right 84 36 0 0 0 213 0 0 0 12

cSH 298 104 721 1700 1700 1700 356 1700 1700 1700

Volume to Capacity 03 18 006 046 046 013 012 028 028 0.01

Queue Length 95th (ft) 38 390 5 0 0 0 10 0 0 0

Control Delay (s) 234 4866 103 0.0 0.0 00 165 0.0 0.0 0.0

Lane LOS C F B C

Approach Delay (s) 234 486.6 0.2 0.7

Approach LOS C F

Intersection Summary

Average Delay 31.0

Intersection Capacity Utilization 67.7% ICU Level of Service ©

Analysis Period (min) 15
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2031 Future No-Build Traffic Conditions Weekday PM Peak Hour

4: St Helens St & US 30 1/24/2011
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 514 265 1506 0 0 1132
Ideal Flow (vphpl) 1750 1750 1800 1750 1750 1800
Lane Util. Factor 097 100 09 100 100 09
Ped Bike Factor 0.98
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3193 1458 3226 0 0 3420
FIt Permitted 0.950
Satd. Flow (perm) 3193 1436 3226 0 0 3420
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 40
Link Speed (mph) 25 35 35
Link Distance (ft) 349 598 1403
Travel Time (s) 9.5 11.6 27.3
Confl. Bikes (#/hr) 4
Peak Hour Factor 095 095 09 09 09 09
Heavy Vehicles (%) 1% 2% 6% 0% 5% 0%
Adj. Flow (vph) 541 279 1585 0 0 1192
Shared Lane Traffic (%)
Lane Group Flow (vph) 541 279 1585 0 0 1192
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Detector Phase 8 8 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 200 200 200 20.0
Total Split (s) 280 280 620 0.0 00 620
Total Split (%) 311% 311% 689% 0.0% 0.0% 68.9%
Maximum Green (s) 240 240 580 58.0
Yellow Time (s) 35 35 35 35
All-Red Time (s) 05 05 05 05
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None  None Max Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0
v/c Ratio 074 077 073 0.52
Control Delay 371 414 120 8.4
Queue Delay 0.0 0.0 0.5 0.0
Total Delay 371 414 126 8.4
Queue Length 50th (ft) 139 122 257 151
Queue Length 95th (ft) 194 212 386 224
Internal Link Dist (ft) 269 518 1323
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2031 Future No-Build Traffic Conditions Weekday PM Peak Hour
4: St Helens St & US 30 1/24/2011

2R BV
loeGow __ weL WeR Wer NeR ss ser 0000000000000

Turn Bay Length (ft)

Base Capacity (vph) 894 431 2183 2314

Starvation Cap Reductn 0 0 234 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 061 065 081 0.52

Intersection Swowi@2ry 0000000000000
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 85.9
Natural Cycle: 60

Control Type: Semi Act-Uncoord

Splits and Phases:  4: St Helens St & US 30
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2031 Future No-Build Traffic Conditions

4: St Helens St & US 30

Weekday PM Peak Hour

1/24/2011

v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 514 265 1506 0 0 1132
Ideal Flow (vphpl) 1750 1750 1800 1750 1750 1800
Total Lost time (S) 4.0 4.0 4.0 4.0
Lane Util. Factor 097 100 095 0.95
Frpb, ped/bikes 100 098 1.00 1.00
Flpb, ped/bikes 100 100 1.00 1.00
Frt 100 085 1.00 1.00
Flt Protected 095 100 1.00 1.00
Satd. Flow (prot) 3193 1435 3226 3420
FIt Permitted 095 100 1.00 1.00
Satd. Flow (perm) 3193 1435 3226 3420
Peak-hour factor, PHF 095 095 09 09 09 09
Adj. Flow (vph) 541 279 1585 0 0 1192
RTOR Reduction (vph) 0 31 0 0 0 0
Lane Group Flow (vph) 541 248 1585 0 0 1192
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 1% 2% 6% 0% 5% 0%
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 198 198 58.1 58.1
Effective Green, g (s) 198 198 58.1 58.1
Actuated g/C Ratio 023 023 068 0.68
Clearance Time () 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 736 331 2182 2313
v/s Ratio Prot 0.17 c0.49 0.35
v/s Ratio Perm c0.17
vlc Ratio 074 075 073 0.52
Uniform Delay, d1 306 307 8.8 6.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 9.0 2.2 0.8
Delay (s) 344 397 110 7.7
Level of Service C D B A
Approach Delay (s) 36.2 11.0 7.7
Approach LOS D B A
Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 85.9 Sum of lost time (S) 8.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future No-Build Traffic Conditions Weekday PM Peak Hour

5: Columbia Blvd & US 30 1/24/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 152 261 72 0 0 0 45 1352 271 152 1192 301
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 80 80 0 0 120 430 120 155
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 095 09 100 100 100 100 100 095 100 100 095 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.982 0.950 0.950
Satd. Flow (prot) 0 3245 1488 0 0 0 1660 3226 1444 1614 3257 1530
FIt Permitted 0.982 0.950 0.950
Satd. Flow (perm) 0 3245 1488 0 0 0 1660 3226 1444 1614 3257 1530
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 68 227 317
Link Speed (mph) 25 25 35 35
Link Distance (ft) 1699 1325 1662 598
Travel Time (s) 46.3 36.1 324 11.6
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 3% 6% 3% 3% 5% 0%
Adj. Flow (vph) 160 275 76 0 0 0 47 1423 285 160 1255 317
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 435 76 0 0 0 47 1423 285 160 1255 317
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 200 200 200 80 200 200 200 200 200
Total Split (s) 200 200 200 0.0 0.0 00 110 5.0 5.0 200 59.0 59.0
Total Split (%) 222% 222% 222% 00% 00% 00% 122% 55.6% 55.6% 222% 65.6% 65.6%
Maximum Green (s) 160 160 16.0 70 460 460 160 550 550
Yellow Time (s) 35 35 35 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max Max None None None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 110 11.0 110 110 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
v/c Ratio 078 024 037 082 032 066 058 028
Control Delay 449 123 476 226 41 481 106 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Total Delay 449 123 476 226 41 481 107 1.6
Queue Length 50th (ft) 121 4 25 334 15 84 216 0
Queue Length 95th (ft) #182 41 61 460 57 148 281 30
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

5: Columbia Blvd & US 30 1/24/2011
-—
A -y ¥ R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 1619 1245 1582 518
Turn Bay Length (ft) 80 120 430 120 155
Base Capacity (vph) 606 333 135 1731 880 301 2164 1123
Starvation Cap Reductn 0 0 0 0 0 0 200 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 072 0.23 03 082 032 053 064 0.28
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 86
Natural Cycle: 80
Control Type: Semi Act-Uncoord
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  5: Columbia Blvd & US 30
\.' al T o2 - 54
20 [ Al g [ Nlz0s
‘\ @b ¢ ok
s | J59s [ 1
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2031 Future No-Build Traffic Conditions
5: Columbia Blvd & US 30

Weekday PM Peak Hour

1/24/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 152 261 72 0 0 0 45 1352 271 152 1192 301
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 1.00 100 095 100 100 095 100
Frt 100 085 100 100 08 100 100 085
Flt Protected 098 1.00 095 100 100 09 100 100
Satd. Flow (prot) 3244 1488 1660 3226 1444 1614 3257 1530
FIt Permitted 098 1.00 095 100 100 09 100 100
Satd. Flow (perm) 3244 1488 1660 3226 1444 1614 3257 1530
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 160 275 76 0 0 0 47 1423 285 160 1255 317
RTOR Reduction (vph) 0 0 56 0 0 0 0 0 103 0 0 112
Lane Group Flow (vph) 0 435 20 0 0 0 47 1423 182 160 1255 205
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 3% 6% 3% 3% 5% 0%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 149 149 40 477 477 130 567  56.7
Effective Green, g (s) 149 149 40 477 477 130 567  56.7
Actuated g/C Ratio 017 017 005 054 054 015 065 065
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 552 253 76 1757 786 240 2108 990
v/s Ratio Prot 0.03 044 c0.10  0.39
v/s Ratio Perm 013 001 0.13 0.13
v/c Ratio 079 0.08 062 081 023 067 060 021
Uniform Delay, d1 348 306 411 163 104 353 8.9 6.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.3 0.1 14.1 4.2 0.7 6.8 0.5 0.1
Delay (s) 422 307 551 204 111 421 9.3 6.4
Level of Service D © E © B D A A
Approach Delay (s) 40.5 0.0 19.8 11.8
Approach LOS D A B B
Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 87.6 Sum of lost time (S) 12.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

6: Vernonia Rd & US 30 1/24/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (vph) 25 202 257 1750 1197 44

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 50 85 25

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 095 095 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1662 1444 1693 3353 3257 1485

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1662 1444 1693 3353 3257 1485

Link Speed (mph) 25 35 35

Link Distance (ft) 1136 1937 1662

Travel Time () 31.0 37.7 324

Confl. Peds. (#/hr) 1 6 6

Peak Hour Factor 095 095 09 09 095 095

Heavy Vehicles (%) 0% 3% 1% 2% 5% 3%

Adj. Flow (vph) 26 213 271 1842 1260 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 26 213 271 1842 1260 46

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

6: Vernonia Rd & US 30 1/24/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (veh/h) 25 202 257 1750 1197 44

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 09 095 095

Hourly flow rate (vph) 26 213 271 1842 1260 46

Pedestrians 6 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 0

Right turn flare (veh) 2

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2729 636 1312

vCl, stage 1 conf vol 1266

vC2, stage 2 conf vol 1463

vCu, unblocked vol 2729 636 1312

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (S) 5.8

tF (s) 33 33 2.2

p0 queue free % 67 49 49

cM capacity (veh/h) 80 416 526

Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 239 271 921 921 630 630 46

Volume Left 26 271 0 0 0 0 0

Volume Right 213 0 0 0 0 0 46

cSH 468 526 1700 1700 1700 1700 1700

Volume to Capacity 051 051 054 054 037 037 003

Queue Length 95th (ft) 71 73 0 0 0 0 0

Control Delay (s) 277 189 0.0 0.0 0.0 0.0 0.0

Lane LOS D C

Approach Delay (s) 21.7 2.4 0.0

Approach LOS D

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

7. Gable Rd & US30 1/24/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 219 359 107 279 329 358 151 1539 173 255 948 178
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 130 0 215 0 130 310 130 140
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Ped Bike Factor 1.00 0.98
Frt 0.966 0.922 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1646 1686 0 1614 1565 0 1710 3320 1365 1525 3320 1530
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1646 1686 0 1614 1565 0 1710 3320 1365 1525 3320 1498
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 38 109 91
Link Speed (mph) 30 30 35 35
Link Distance (ft) 1390 1323 3867 969
Travel Time () 31.6 30.1 75.3 18.9
Confl. Bikes (#/hr) 1 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 1% 0% 0% 3% 1% 5% 0% 3% 9% 9% 3% 0%
Adj. Flow (vph) 223 366 109 285 336 365 154 1570 177 260 967 182
Shared Lane Traffic (%)
Lane Group Flow (vph) 223 475 0 285 701 0 154 1570 177 260 967 182
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 7 3 8 5 2 1 6
Permitted Phases 4 2 6
Detector Phase 7 4 3 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 40 100 100 40 100 100
Minimum Split (s) 85 350 85 340 85 245 245 85 245 245
Total Split (s) 180  46.0 00 230 510 00 194 600 600 210 616 616
Total Split (%) 12.0% 30.7% 0.0% 153% 340% 0.0% 129% 40.0% 40.0% 140% 411% 41.1%
Maximum Green (s) 140 420 190 47.0 154 555 555 170 571 571
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 45 45 4.0 45 45
All-Red Time (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 45 4.5 4.0 4.5 4.5
Lead/Lag Lead Lag Lead Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 2.3 2.3 2.3 2.3 2.3 4.1 4.1 2.3 4.1 4.1
Minimum Gap (s) 0.5 1.0 0.5 1.0 0.5 2.1 2.1 0.5 2.1 2.1
Time Before Reduce () 8.0 8.0 8.0 8.0 80 100 100 80 100 100
Time To Reduce (s) 3.0 3.0 3.0 3.0 30 200 200 30 200 200
Recall Mode None  None None  None None Max Max None None None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 26.0 25.0 150 15.0 13.0 130
Pedestrian Calls (#/hr) 1 1 1 1 1 1
v/c Ratio 145 099 140 136 090 128 031 150 076 0.29
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

7. Gable Rd & US30 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 279.2 912 251.2 2111 1124 170.8 145 2967 451 170
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 279.2 912 251.2 2111 1124 170.8 145 2967 451 170
Queue Length 50th (ft) ~297 458 ~371 ~876 151 ~1020 44 ~352 433 59
Queue Length 95th (ft) #471  #698 #561 #1127 #286 #1159 106  #537 520 120
Internal Link Dist (ft) 1310 1243 3787 889
Turn Bay Length (ft) 130 215 130 310 130 140
Base Capacity (vph) 154 479 204 516 176 1228 574 173 1273 631
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 145  0.99 140 136 088 128 031 150 076 0.29
Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 150
Natural Cycle: 150
Control Type: Semi Act-Uncoord
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Splits and Phases:  7: Gable Rd & US30

T a2 \.' @l ( @3 ad
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

7. Gable Rd & US30 1/24/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 219 359 107 279 329 358 151 1539 173 255 948 178
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 45 4.5 4.0 4.5 4.5
Lane Util. Factor 100 1.00 100 1.00 100 095 100 100 095 100
Frpb, ped/bikes 100 1.00 100 1.00 100 100 100 100 100 0098
Flpb, ped/bikes 100 1.00 100 1.00 100 100 100 100 100 1.00
Frt 1.00 097 100 0.92 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 1646 1685 1614 1565 1710 3320 1365 1525 3320 1498
FIt Permitted 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (perm) 1646 1685 1614 1565 1710 3320 1365 1525 3320 1498
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 223 366 109 285 336 365 154 1570 177 260 967 182
RTOR Reduction (vph) 0 7 0 0 26 0 0 0 69 0 0 56
Lane Group Flow (vph) 223 468 0 285 675 0 154 1570 108 260 967 126
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 1% 0% 0% 3% 1% 5% 0% 3% 9% 9% 3% 0%
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 7 3 8 5 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 140 420 190 47.0 150 555 555 17.0 575 575
Effective Green, g (s) 140 420 190 470 150 555 555 170 575 575
Actuated g/C Ratio 009 028 013 031 010 037 037 011 038 038
Clearance Time () 4.0 4.0 4.0 4.0 4.0 45 45 4.0 45 45
Vehicle Extension (s) 2.3 2.3 2.3 2.3 2.3 4.1 4.1 2.3 4.1 4.1
Lane Grp Cap (vph) 154 472 204 490 171 1228 505 173 1273 574
v/s Ratio Prot 0.14 c0.18 ¢c0.43 0.09 c047 c0.17  0.29
v/s Ratio Perm 0.28 0.08 0.08
vlc Ratio 145 099 140 138 090 128 021 150 076 0.22
Uniform Delay, d1 68.0 538 655 515 66.8 472 323 665 402 311
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2342 389 2057 1823 413 1317 10 2540 2.9 0.3
Delay (s) 3022 928 2712 2338 108.0 179.0 333 3205 431 314
Level of Service F F F F F F C F D C
Approach Delay (s) 159.7 244.6 159.7 92.8
Approach LOS F F F F
Intersection Summary
HCM Average Control Delay 157.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 150.0 Sum of lost time (S) 12.5
Intersection Capacity Utilization 129.8% ICU Level of Service H

Analysis Period (min) 15
¢ Critical Lane Group
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

8: Milliard Rd & US 30 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul iy ul LI ul LI ul

Volume (vph) 119 71 70 67 70 49 119 1694 45 88 1091 153

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800

Storage Length (ft) 0 250 0 110 110 150 150 200

Storage Lanes 0 1 0 1 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 100 1.00 095 1.00

Ped Bike Factor

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.970 0.976 0.950 0.950

Satd. Flow (prot) 0 1698 1488 0 1708 1488 1693 3288 1153 1662 3288 1530

Flt Permitted 0.970 0.976 0.950 0.950

Satd. Flow (perm) 0 1698 1488 0 1708 1488 1693 3288 1153 1662 3288 1530

Link Speed (mph) 40 40 45 45

Link Distance (ft) 737 300 1086 3867

Travel Time () 12.6 5.1 16.5 58.6

Confl. Peds. (#/hr) 3 3 1 1 3 1 1 3

Peak Hour Factor 096 09 09 096 09 09 096 096 096 096 096 0.96

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 4%  29% 0% 4% 0%

Adj. Flow (vph) 124 74 73 70 73 51 124 1765 47 92 1136 159

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 198 73 0 143 51 124 1765 47 92 1136 159

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

8: Milliard Rd & US 30 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul iy ul LI ul LI ul

Volume (veh/h) 119 71 70 67 70 49 119 1694 45 88 1091 153

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96

Hourly flow rate (vph) 124 74 73 70 73 51 124 1765 47 92 1136 159

Pedestrians 3 1 3 3

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh) 10 4

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2492 3383 574 2842 3336 886 1139 1812

vCl, stage 1 conf vol 1323 1323 2014 2014

vC2, stage 2 conf vol 1170 2060 828 1323

vCu, unblocked vol 2492 3383 574 2842 3336 886 1139 1812

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S) 6.5 55 6.5 55

tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 0 0 84 0 0 82 80 73

cM capacity (veh/h) 0 4 464 0 36 290 613 343

Direction, Lane # EB1 WB1 NB1 NB2 NB3 NB4 SB1 SB2 SB3 SB4

Volume Total 271 194 124 882 882 47 92 568 568 159

Volume Left 124 70 124 0 0 0 92 0 0 0

Volume Right 73 51 0 0 0 47 0 0 0 159

cSH 0 1 613 1700 1700 1700 343 1700 1700 1700

Volume to Capacity 6500.18 260.22 020 052 052 003 027 033 033 0.9

Queue Length 95th (ft) Err Err 19 0 0 0 26 0 0 0

Control Delay (s) Err Er 124 0.0 0.0 0.0 193 0.0 0.0 0.0

Lane LOS F F B C

Approach Delay (s) Err Err 0.8 1.3

Approach LOS F F

Intersection Summary

Average Delay 1227.4

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

9: West St & Deer Island Rd 1/24/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL  SBR

Lane Configurations iy 4 ul L

Volume (vph) 5 174 160 217 219 5

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.997

Flt Protected 0.998 0.953

Satd. Flow (prot) 0 1746 1716 1488 1647 0

FIt Permitted 0.998 0.953

Satd. Flow (perm) 0 1746 1716 1488 1647 0

Link Speed (mph) 25 25 25

Link Distance (ft) 2305 403 1964

Travel Time () 629 110 53.6

Confl. Peds. (#/hr) 5 5 3 4

Peak Hour Factor 090 090 090 09 090 0.0

Heavy Vehicles (%) 0% 0% 2% 0% 1% 0%

Adj. Flow (vph) 6 193 178 241 243 6

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 178 241 249 0

Sign Control Stop  Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

9: West St & Deer Island Rd 1/24/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy 4 ul L

Volume (veh/h) 5 174 160 217 219 5

Sign Control Stop  Stop Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 6 193 178 241 243 6

Pedestrians 4 3 5

Lane Width (ft) 120 120 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh) 4

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 587 496 499 8 3

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 587 496 499 8 3

tC, single (s) 7.1 6.5 6.5 6.2 4.1

tC, 2 stage (S)

tF (s) 33 4.0 4.0 33 2.2

p0 queue free % 97 52 56 78 85

cM capacity (veh/h) 189 404 400 1073 1622

Direction, Lane # EB1 WB1 SB1

Volume Total 199 419 249

Volume Left 6 0 243

Volume Right 0 241 6

cSH 391 942 1622

Volume to Capacity 051 044 015

Queue Length 95th (ft) 69 58 13

Control Delay (s) 233 143 7.5

Lane LOS C B A

Approach Delay (s) 233 143 7.5

Approach LOS C B

Intersection Summary

Average Delay 14.4

Intersection Capacity Utilization 34.5% ICU Level of Service

Analysis Period (min)

15
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

10: West St & 6th St 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Volume (vph) 128 145 83 9 153 3 107 38 28 2 24 114

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.998 0.978 0.890

Flt Protected 0.977 0.997 0.970 0.999

Satd. Flow (prot) 0 1710 1488 0 1741 0 0 1660 0 0 1556 0

Flt Permitted 0.977 0.997 0.970 0.999

Satd. Flow (perm) 0 1710 1488 0 1741 0 0 1660 0 0 1556 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 403 853 1453 709

Travel Time () 11.0 233 39.6 19.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 090 090 09 09 09 09 09 090 090 090 09 0.90

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 142 161 92 10 170 3 119 42 31 2 27 127

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 303 92 0 183 0 0 192 0 0 156 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm.syn

MJB

Synchro 7 - Report

Page 23



2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

10: West St & 6th St 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Sign Control Stop Stop Stop Stop

Volume (vph) 128 145 83 9 153 3 107 38 28 2 24 114

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 09 0.90

Hourly flow rate (vph) 142 161 92 10 170 3 119 42 31 2 27 127

Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total (vph) 303 92 183 192 156

Volume Left (vph) 142 0 10 119 2

Volume Right (vph) 0 92 3 31 127

Hadj (s) 023 -070 000 003 -0.49

Departure Headway (s) 6.0 5.1 5.6 5.7 5.3

Degree Utilization, x 051 013 029 031 0.23

Capacity (veh/h) 573 677 591 567 601

Control Delay (s) 13.8 76 109 113 9.9

Approach Delay (s) 12.3 109 113 9.9

Approach LOS B B B A

Intersection Summary

Delay 11.4

HCM Level of Service B

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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2031 Future No-Build Traffic Conditions Weekday PM Peak Hour

11: Columbia Blvd & 6th St 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts s s s

Volume (vph) 113 273 8 2 246 82 0 2 1 47 4 57

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% -1% 1%

Storage Length (ft) 65 0 0 0 0 0 0 0

Storage Lanes 1 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.996 0.966 0.955 0.929

Flt Protected 0.950 0.979

Satd. Flow (prot) 1646 1726 0 0 1678 0 0 1260 0 0 1534 0

FIt Permitted 0.950 0.979

Satd. Flow (perm) 1646 1726 0 0 1678 0 0 1260 0 0 1534 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 559 839 582 1453

Travel Time (s) 15.2 229 15.9 39.6

Confl. Peds. (#/hr) 7 7 7 7

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Heavy Vehicles (%) 1% 1% 0% 0% 1% 0% 0% 0% 100% 3%  25% 2%

Adj. Flow (vph) 126 303 9 2 273 91 0 2 1 52 4 63

Shared Lane Traffic (%)

Lane Group Flow (vph) 126 312 0 0 366 0 0 3 0 0 119 0

Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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2031 Future No-Build Traffic Conditions Weekday PM Peak Hour

11: Columbia Blvd & 6th St 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts s s s

Volume (veh/h) 113 273 8 2 246 82 0 2 1 47 4 57

Sign Control Free Free Stop Stop

Grade 0% 0% -1% 1%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 126 303 9 2 273 91 0 2 1 52 4 63

Pedestrians 7 7

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 364 319 955 935 322 887 894 319
vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 364 319 955 935 322 887 894 319
tC, single (s) 4.1 4.1 7.1 6.5 7.2 7.1 6.8 6.2
tC, 2 stage (S)

tF (s) 2.2 2.2 33 4.0 4.2 35 4.2 33
p0 queue free % 90 100 100 99 100 78 98 91
cM capacity (veh/h) 1200 1245 196 238 534 237 229 722
Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total 126 312 367 3 120

Volume Left 126 0 2 0 52

Volume Right 0 9 91 1 63

cSH 1200 1700 1245 292 367

Volume to Capacity 010 018 000 001 033

Queue Length 95th (ft) 9 0 0 1 35

Control Delay (s) 8.4 0.0 01 175 195

Lane LOS A A C C

Approach Delay (s) 2.4 01 175 195

Approach LOS C C

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 62 366 132 30 298 11 72 87 23 3 80 41

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 0% 2%

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.968 0.996 0.983 0.955

Flt Protected 0.994 0.996 0.981 0.999

Satd. Flow (prot) 0 1667 0 0 1694 0 0 1664 0 0 1653 0

Flt Permitted 0.994 0.996 0.981 0.999

Satd. Flow (perm) 0 1667 0 0 1694 0 0 1664 0 0 1653 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 643 960 563 720

Travel Time (s) 17.5 26.2 15.4 19.6

Confl. Peds. (#/hr) 3 14 14 3 6 3 3 6

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 09 0.90

Heavy Vehicles (%) 3% 1% 0% 8% 2% 0% 0% 3% 0% 0% 0% 0%

Adj. Flow (vph) 69 407 147 33 331 12 80 97 26 3 89 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 623 0 0 376 0 0 203 0 0 138 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 62 366 132 30 298 11 72 87 23 3 80 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 2%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 69 407 147 33 331 12 80 97 26 3 89 46

Pedestrians 6 3 14 3

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 346 567 1132 1045 497 1102 1112 346

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 346 567 1132 1045 497 1102 1112 346

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.3 33 4.0 33 35 4.0 33

p0 queue free % 94 97 18 53 96 97 53 93

cM capacity (veh/h) 1204 964 98 204 569 106 189 696

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 622 377 202 138

Volume Left 69 33 80 3

Volume Right 147 12 26 46

cSH 1204 964 151 243

Volume to Capacity 0.06 003 133 057

Queue Length 95th (ft) 5 3 311 79

Control Delay (s) 15 11 2454  37.7

Lane LOS A A F E

Approach Delay (s) 15 11 2454  37.7

Approach LOS F E

Intersection Summary

Average Delay 42.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min)

15
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 33 213 67 22 213 107 87 201 57 105 146 13

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.971 0.958 0.978 0.993

Flt Protected 0.995 0.997 0.988 0.980

Satd. Flow (prot) 0 1667 0 0 1661 0 0 1653 0 0 1684 0

Flt Permitted 0.995 0.997 0.988 0.980

Satd. Flow (perm) 0 1667 0 0 1661 0 0 1653 0 0 1684 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 3269 1699 1136 924

Travel Time (s) 89.2 46.3 31.0 25.2

Confl. Peds. (#/hr) 1 15 15 1 9 3 3 9

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 7% 1% 0% 0% 1% 0% 0% 4% 0% 0% 2% 0%

Adj. Flow (vph) 36 234 74 24 234 118 96 221 63 115 160 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 344 0 0 376 0 0 380 0 0 289 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Volume (vph) 33 213 67 22 213 107 87 201 57 105 146 13

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Hourly flow rate (vph) 36 234 74 24 234 118 96 221 63 115 160 14

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 344 376 379 290

Volume Left (vph) 36 24 96 115

Volume Right (vph) 74 118 63 14

Hadj (s) 008 -016 -0.01 007

Departure Headway (s) 8.0 7.8 8.0 8.4

Degree Utilization, x 077 082 084 0.68

Capacity (veh/h) 422 438 434 385

Control Delay (s) 327 373 403 271

Approach Delay (s) 327 3713 403 271

Approach LOS D E E D

Intersection Summary

Delay 34.9

HCM Level of Service D

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 1/24/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul s s

Volume (vph) 36 229 52 24 228 98 48 199 27 89 119 26

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 25 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Frt 0.978 0.850 0.987 0.985

Flt Protected 0.994 0.995 0.991 0.981

Satd. Flow (prot) 0 1677 0 0 1741 1473 0 1712 0 0 1674 0

Flt Permitted 0.994 0.995 0.991 0.981

Satd. Flow (perm) 0 1677 0 0 1741 1473 0 1712 0 0 1674 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 679 2026 1723 3269

Travel Time (s) 18.5 55.3 47.0 89.2

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094

Heavy Vehicles (%) 0% 2% 0% 0% 0% 1% 0% 0% 0% 0% 2% 0%

Adj. Flow (vph) 38 244 55 26 243 104 51 212 29 95 127 28

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 337 0 0 269 104 0 292 0 0 250 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 1/24/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul s s

Sign Control Stop Stop Stop Stop

Volume (vph) 36 229 52 24 228 98 48 199 27 89 119 26

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094

Hourly flow rate (vph) 38 244 55 26 243 104 51 212 29 95 127 28

Direction, Lane # EB1 WB1 WB2 NB1 SB1

Volume Total (vph) 337 268 104 291 249

Volume Left (vph) 38 26 0 51 95

Volume Right (vph) 55 0 104 29 28

Hadj (s) 005 005 -068 -002 0.3

Departure Headway (s) 6.7 7.2 6.5 6.8 7.0

Degree Utilization, x 063 054 019 055 048

Capacity (veh/h) 492 458 512 479 457

Control Delay (s) 205 171 97 179 164

Approach Delay (s) 205 150 179 164

Approach LOS © © © ©

Intersection Summary

Delay 17.4

HCM Level of Service C

Intersection Capacity Utilization 69.9% ICU Level of Service ©

Analysis Period (min) 15
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 1/24/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (vph) 122 343 472 97 78 99

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 2%

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.977 0.925

Flt Protected 0.987 0.978

Satd. Flow (prot) 0 1693 1704 0 1567 0

FIt Permitted 0.987 0.978

Satd. Flow (perm) 0 1693 1704 0 1567 0

Link Speed (mph) 30 30 35

Link Distance (ft) 819 1665 1723

Travel Time (s) 186 378 33.6

Peak Hour Factor 090 090 090 09 090 0.0

Heavy Vehicles (%) 5% 1% 0% 2% 0% 0%

Adj. Flow (vph) 136 381 524 108 87 110

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 517 632 0 197 0

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2031 Future No-Build Traffic Conditions

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 1/24/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (veh/h) 122 343 472 97 78 99

Sign Control Free  Free Stop

Grade 0% 0% 2%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 136 381 524 108 87 110

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 632 1231 578

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 632 1231 578

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 33 33

p0 queue free % 86 49 79

cM capacity (veh/h) 936 169 519

Direction, Lane # EB1 WB1 SB1

Volume Total 517 632 197

Volume Left 136 0 87

Volume Right 0 108 110

cSH 936 1700 271

Volume to Capacity 014 037 072

Queue Length 95th (ft) 13 0 128

Control Delay (s) 3.8 0.0 46.7

Lane LOS A E

Approach Delay (s) 3.8 0.0 46.7

Approach LOS E

Intersection Summary

Average Delay 8.3

Intersection Capacity Utilization 81.6% ICU Level of Service

Analysis Period (min) 15
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Appendix 2D Technical Memorandum #4:
Transportation Solutions



TECHNICAL MEMORANDUM

City of St. Helens Transportation System Plan Update

Date: February 25, 2011 Project #: 10639
To: Jacob Graichen, City of St. Helens
Seth Brumley, ODOT

From: Chris Brehmer, P.E. and Matt Bell

Project: St. Helens TSP Update

Subject: Final Transportation System Solutions Report

Cc: Technical Advisory Committee and Citizens Advisory Committee

This memorandum presents multimodal improvement options available to the city of St. Helens
to address existing and future transportation system deficiencies. The options presented in this
memorandum include strategies to improve system operations, manage travel demand, and to
provide multimodal facilities to improve capacity and connectivity.

The options are grouped into three packages. The first package is limited to connectivity and
street improvements that do not require major capital investments. The second package includes
a majority of the recommendations from the 1997 Transportation System Plan (TSP). The third
package includes elements identified in the 2009 Lower Columbia River Rail Corridor Plan. Each
package lists a number of transportation options as proposed improvement projects that are in
turn evaluated based on the criteria described below. The packages are also evaluated based on
how well they address system deficiencies relative to mobility standards.

As you review this material, it is important to recognize that none of the three individual option
packages fully addresses the community’s long-term transportation system needs. As such, it is
expected that the final transportation system plan will likely be developed as a combination of
elements of the three packages evaluated in this memorandum. The final preferred alternative
will be developed based on community feedback and guidance received on the options analysis.

SUMMARY OF NEEDS AND DEFICIENCIES

The existing conditions assessment identified several deficiencies in the pedestrian and bicycle
systems, many of which are further exacerbated by truck traffic, railroad, and other motorized
vehicle operations. Few study intersection capacity deficiencies were identified under existing
conditions.

The forecast year 2031 traffic conditions identified several deficiencies at the study intersections
along US 30 and Columbia Boulevard. While these deficiencies do not represent the full extent of
the transportation deficiencies identified in St. Helens, they are good indicators of larger system
issues, such as:

e Limited connectivity between areas east and west of US 30 and the Portland & Western
Railroad (PNWR).

FILENAME: H:\PROJFILE\10639 - ST HELENS TSP UPDATE\REPORT\TM5\FINAL\ST HELENS OPTIONS.DOC



St. Helens TSP Update Project #: 10639
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e A lack of north-south collector or arterial level routes on city streets parallel to US 30.
¢ Local road intersections in close proximity to the highway.

Based on ODOT mobility standards and City level-of-service standards, key study intersection
failures in 2031 include:

e Millard Road/US 30

e Gable Road/US 30

e Wyeth Road/US 30

e Pittsburgh Road/US 30

e Deer Island Road/US 30

e 12% Street/Columbia Boulevard

In addition to the intersections above, the Columbia Boulevard/US 30, Columbia
Boulevard/Sykes Road, and Columbia Boulevard/Gable Road intersections were noted to be
operating close to their respective operating standards.

Figure 1 illustrates the intersection deficiencies identified in the year 2031 no-build traffic
conditions analysis, which represent the anticipated 2031 traffic conditions in St. Helens
assuming growth in housing and employment occurs without any improvements the
transportation system.

Figures 2 and 3 illustrate the pedestrian and bicycle facility deficiencies identified along arterial
and collector roadways within the City of St. Helens.

EVALUATION CRITERIA

The project goals and policies outlined in Section 2 of the TSP update were used to develop a set
of evaluation criteria to guide the project screening and prioritization process. The policies,
ratings, and descriptions of the rating methods are shown in Table 1.

As shown in Table 1, there are ten policy considerations included in the evaluation criteria that
represent the six policies identified in Section 2. Three of the policies were separated into two
categories in order to identify projects that meet one aspect of a policy, but not the other. In
addition, while each policy identified in Section 2 included some provisions for rail operations,
the Rail Corridor Enhancements criteria was created separately to better evaluate how each
project impacts rail corridor operations and safety.

The evaluation criteria are used to assess the overall quality of individual projects and how well
the projects meet the goals and policies of the City.

Kittelson & Associates, Inc. Portland, Oregon
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Table 1

Proposed Qualitative Rating System

Policy
Consideration

Rating

Considerations

L] Significantly improves safety for one or more travel modes
Safety Provides some safety improvement for one or more travel modes
©) Does not improve or degrades safety for one or more travel modes
L] Significantly improves capacity of transportation network
Capacity Provides some improvement to capacity of transportation network
(@) Does not improve or degrades capacity of transportation network
Significantly improves transportation options, or connectivity within a mode
Multimodal Provides some improvement to transportation options, or connectivity within a mode
O Does not change transportation options or connectivity
L Significantly improves economic viability of community
Economic . . B .
Development Provides some improvement to economic viability of community
(@) Does not improve or degrades economic viability of community
Enhances parks, wetlands, or other environmentally sensitive areas
Natural Resources . . .
- Does not impact parks, wetlands, or any environmentally sensitive areas
and Recreations
O Negatively impacts parks, wetlands, or any environmentally sensitive areas
Significantly improves access with the community
Connectivity Provides some improvement to access within the community
O Does not improve or degrades access within community
Improvement contributes to the historic character of the area
Historlcal Improvement does not degrade the historic character of the area
Character
O Improvement degrades the historical character of area
Included as part of other local jurisdiction, regional, and/or state plans
Consistency with
other jurisdiction Not included as part of other local jurisdiction, regional, and/or state plans
plans and policies
O Inconsistent with local, regional, and/or state plans
Provides significant improvement to transportation system compared to costs
Construction/
Maintenance Provides reasonable improvement to transportation system compared to costs
Costs
O Provides little or no improvement to transportation system compared to costs
Significantly improves operations at rail crossing
Rail Corridor . . . . .
Provides some improvements to operations at rail crossing
Enhancements
O Does not change or degrades conditions at rail crossing

Kittelson & Associates, Inc.

Portland, Oregon
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Complete Streets Option

The Complete Streets Option seeks to improve the future transportation system through
completion of existing facilities. No new intersection capacity-driven improvements are included
with this option. The Complete Streets option is organized as follows:

e Pedestrian System Improvements

¢ Bicycle System Improvements

e Multi-use Path System Improvements

e Transit System Improvements

e Potential Roadway Functional Classification Plan Revisions
e Potential Roadway Cross Section Standard Revisions

The Complete Streets Option includes many of the Transportation Demand Management (TDM)
strategies recommended in the 1997 TSP, including many of the recommended pedestrian and
bicycle facility improvements. Many new pedestrian and bicycle projects identified throughout
the current TSP update process are included as well.

PEDESTRIAN SYSTEM IMPROVEMENTS

The pedestrian system within St. Helens includes sidewalks, multi-use paths, and trails as well as
marked and unmarked, signalized and unsignalized pedestrian crossings. Multi-use path
improvements are discussed in a subsequent section because of their utility for both pedestrians
and bicyclists.

Types of Pedestrian Improvements

The potential pedestrian improvement projects identified for St. Helens have been separated into
two categories: sidewalks and pedestrian crossings. The sidewalk improvement projects include
installing sidewalks on one or both sides of an existing roadway (to improve connections
between residential areas and schools, transit stops, or employment areas as well as to fill in gaps
in the pedestrian system). Some sidewalk projects require additional right-of-way acquisition
and thus additional cost.

The pedestrian crossing improvement projects include a variety of potential treatments that
could be implemented at key intersections and along corridors in St. Helens. A summary of these
treatments, including advantages, challenges, and location considerations are presented below.

Kittelson & Associates, Inc. Portland, Oregon
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Leading Pedestrian Interval

Leading Pedestrian Intervals allow pedestrians to begin crossing at the crosswalk before
conflicting vehicles start moving. For example, left or right-turning vehicles may have a red light
for five to seven seconds while pedestrians and through vehicles are allowed to begin moving
through the intersection.

& Miniral gtaff ime for  Redpos gprear i fod L] l,n-’_:"r'r:h_l;lj inTErEReTions
signial re-tirming canficting vehicles with heauy turning

® Reduces vehicla/ ®  Rightturnsoned iz often volumes
pedestrian conflicts prehibited

o |mproves dirdsr yielding

Pedestrian Countdown Signals

Pedestrian Countdown Signals inform pedestrians of the time remaining to cross the street with
a countdown on the signal head. The countdown should include enough time for the pedestrian
to cross the full length of the street, or in rare cases, reach a refuge island. The 2009 Manual on
Uniform Traffic Control Devices (MUTCD) requires all new pedestrian signals, and any retrofitted
signals to include pedestrian countdown signals.

L] crmphiag with S0 B MNons L] l,n-’_:"i-:h_l;lj nTerseeTions
MUTCD without countdawn heads
®  Fawsr pedstrian:
croaning the sireet late in

D rtdawr
| ® Fewesr pedestrian left in
crosswalk duning steady

dant walkh phase

Curb Extensions

Curb extensions create additional space for pedestrians and allow pedestrians and vehicles to
better see each other at crosswalks. Curb extensions are typically installed at intersections along
roadways with on-street parking and help reduce crossing distances and the amount of exposure
pedestrians have to vehicle traffic. Curb extension also narrow the vehicle path, slow down
traffic, and prohibit fast turns.

Kittelson & Associates, Inc. Portland, Oregon
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& Shorter crosseng distances
for pedestrians

5 Reduces motorist turming
speed:

B Increased visibifity
Between metorists and
pedestrianz

®  Enables parmanemt
parking

® Enables trom and
andscape planting, and
water runaff reatment

Can only be used on
streats with unresincted
on-atreat parking
Physical berrser can be
euposed to trafhic
Graater coot and time to
inztall than high wisibility
crasswalks

May require changes to
toadway dramage =ystemn
in retroht applicatians

& Streets with on-strest
nari.lrig

Raised Median Islands

Raised median islands provide a protected area in the middle of a crosswalk for pedestrians to
stop while crossing the street. The raised median island allows pedestrians to complete a two-
stage crossing if needed. The ODOT Traffic Manual states that for state highways a raised median,
in combination with a marked crosswalk is desired when average daily traffic (ADT) volumes
are greater than 10,000 such as on US 30.

& Reduces the number of
crashes at marked and
armarked crogswalks

Bbust have st lsast & feet

aof space to accommodate
wheslchars, not all streets

& Arsas with high volume
1-|:|‘: .'.'|l'.|l.lr_| .'_'-‘ngll
pedeitrian crash locations

n  Praferrad on multi-lans will have sdequate space
stresis o Physscal o in the
8 REegquires shorter gaps in Nreed

traffic to cross the strest
= Uped to creste entry

poirt inds area of hegh

pedestrian sctivily

Raised Crosswalk

A raised crosswalk is raised higher that the surface of the street to give motorists and pedestrians

a better view of the crossing area. A raised crosswalk is similar to a speed table marked and
signed for pedestrian crossing.

Frawvides better veew for & Can be difficuli 1a " Areakwith hn:_||' =2 g ]
pedediriprs and molorisk aavigete andler ditfeulty craasing
Slewes v toriats esvin| for large trucks, buses, etreat

S and vaow plows
Broad appbcation on koth
arimtial & collecior sireets

Rectangular Rapid Flashing Beacon

Rectangular Rapid Flashing Beacons, or RRFBs, are user-actuated amber lights that have an
irregular flash pattern similar to emergency flashers on police vehicles. These supplemental

Kittelson & Associates, Inc. Portland, Oregon
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warning lights are used at unsignalized intersections or mid-block crosswalks to improve safety

for pedestrians using a crosswalk.

5 Typecally incresses ®  Matormis may not B Armat with high mid-block

undeistand lashing lighs Ergadings

& Pedesirians may mol

nng informatan 1o I--r--_:l:u-l-r
drivers at eye leval

® May be used at
srmiggral ized inTeraec o
and mid-Block erossings

® My ba ingtallad or

toen-lane ar mulie-laps

ro s dvways

& Low-cost alternative 1o
traffic signals and hybrid
sacyrials

Pedestrian Hybrid Signal

The pedestrian hybrid signal is a pedestrian-actuated hybrid signal that stops traffic on the
mainline to provide a protected crossing for pedestrians at an unsignalized location. Warrants
for the installation of pedestrian-actuated hybrid signal are based on the number of pedestrian
crossings per hour (PPH), vehicles per hour on the roadway, and the length of the crosswalk.
Thresholds are available for two types of roadways: locations where prevailing speeds are above
35 mph and locations where prevailing speeds are below 35 mph.

& A very high rate of # Expesnspve compared to & Larger roadways whars
maotoriats ylelding te ather croasing trestments mid-block crossing ia
pedantrians » Reauires pedestrian dthcult or :-.|-d.f|.

" Dhivers expenence lese BCTivEion oppartunities are limited
delay st hybrid signals (ag. Columbia Bhd )

compared to other
signalized intersection:

Proposed Pedestrian System Improvements

Figure 4 illustrates the location of the pedestrian improvement projects proposed as part of the
Complete Streets Option. The roadway segments shown as solid lines involve the addition of a
sidewalk to one side of the street (completing the pedestrian facilities as a sidewalk is already
present on the other side of the road), while the roadway segments shown as dashed lines
involve the addition of sidewalks on both sides of the street. The segments shown in red have
been identified as priorities by City Staff and by the general public through an on-line interactive
map. Appendix “A” contains the sidewalk and pedestrian crossing improvement projects in tabulated
form.

Kittelson & Associates, Inc. Portland, Oregon
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Many of the proposed sidewalk improvement projects identified in Figure 4 require widening
the roadway and potentially additional right-of-way to accommodate the new facilities.
Additional right-of-way requirements were not evaluated as part of the options analysis and are
not reflected in the cost estimates for each project.

BICYCLE SYSTEM IMPROVEMENTS

The bicycle system within St. Helens includes bicycle lanes, shared roadways, and multi-use
paths. Multi-use path improvements are discussed in a subsequent section because of their utility
for both pedestrians and bicyclists.

Types of Bicycle Improvements

The bicycle improvement projects identified for St. Helens have been separated into three
categories: bicycle lanes, bicycle crossings, and off-road facilities.

Shared Roadways

Any roadway without a dedicated bicycle facility is generally considered a shared roadway.
Where traffic volumes are low, shared roadways are generally safe and comfortable facilities for
cyclists. However, the ODOT Bicycle and Pedestrian Plan (Reference 1) does not recommend
shared roadways where automobile volumes or vehicle speeds are high. Thresholds for where
shared-lanes are appropriate are based on several factors, including land-use and grade.
Generally, bike lanes are preferred on most roadways with greater than 3,000 average daily trips
or with a speed limit greater than 25 miles per hour. For these roadways, dedicated bicycle
facilities, typically bicycle lanes, are recommended.

Shared-lane Pavement Marking

Shared-lane pavement markings (often called “sharrows”) are a tool designed to help
accommodate bicyclists on roadways where bicycle lanes are desirable but infeasible to
construct. The sharrow marking indicates a shared roadway space, and are typically centered
approximately four feet from the edge of the travelway to encourage cyclists to ride further away
from parked and parking cars and/or the curb. Typically, sharrows are suitable on roadways
with fewer than 3,000 average daily trips. For reference, Millard Road carries this level of traffic
today.

Kittelson & Associates, Inc. Portland, Oregon
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Bicycle lanes

Bicycle lanes are striped lanes on the roadway dedicated for the exclusive use of bicycles.
Typically, bicycle lanes are placed at the outer edge of pavement (but to the inside of right-turn
lanes and/or on-street parking). Bicycle lanes improve bicycle safety, improve cyclist security,
and (if comprehensive) can provide direct connection between origins and destinations.
However, inexperienced cyclists often feel uncomfortable riding on busy streets, even when they
include bicycle lanes. City of St. Helens street standards currently include bicycle lanes on all

arterial and collector streets.

B mphowes sifety and 5 Way shill have conflicts &8 PMon-locel strests with
comfort by incressing the wiith miotorists {e.q, sdequate space o
vagibility and swareness of dioning scommadation
eyclists & Motorists may il legelly

®  Prowdes faciities for park m bike lana

bicyclsts

Bicycle Detection

Many traffic signals in St. Helens are actuated, meaning that green indications are only given to a
movement when the signal detects the presence of a vehicle. However, actuating a signal as a
cyclist is difficult if there is no information about the location of detection equipment. Pavement
markings should be used, including actuated left-turn lanes, to show cyclists where to stand to
actuate a signal. Additionally, the sensitivity of all loop detectors should be set to allow for
bicycle activation.

Off-street Facilities

Bicycle Parking

Bicyclists also benefit from several other types of bicycle support facilities, such as secure bicycle
parking, either open or covered U-shaped racks, and storage lockers for clothing and gear. Areas
that typically provide secured bicycle parking are often located at areas of high bicycle and

Kittelson & Associates, Inc. Portland, Oregon
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pedestrian traffic such as transit stations, shopping centers, schools, and multi-use trails. The
City currently requires bicycle parking included in new development as a condition of approval.
Columbia County Rider buses are outfitted with bicycle racks that allow cyclists to bring their
bikes with them on transit. Allowing bicycles on transit vehicles increases the range of trips
possible by both transit and bicycling, and reduces cyclists” fears of being stranded in the event
of a mechanical or physical breakdown.

5 Provdes & secure location | ®  Regquires space i & Bicyele parking cauld
ta-stiore and lock becycles potentially busy srea ba aither mplemented
roas of
| ® Locations are genarally " May removs an on-gtrest of expanded at arsas o
very close to.and vimble parking spdce high Bicycle ndernhip and
from the pomt of mismes) pagestrian rafhic (2.9
| busy bus stope, shopgin
8 Ralatvaly inexpensve and LI / F pRing
sl entere, libranes, schools
A5y e LAl &1s0AH
I #le
| ¥ Encéurades comimunity

bicycle uge

Wayfinding Signs

Wayfinding signs direct pedestrians and bicyclists towards destinations in the area. They
typically include distances and average walk/cycle times.

® Easen navigaton for ® Mammtenance and ® Argas schacent to bicycle
rasidents and visitors by vandelam and pedaestrian facilities
bicyele

& Provedas guidance te
dgstinations from sbieats
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Proposed Bicycle System Improvements

Figure 5 illustrates the location of the bicycle improvement projects proposed as part of the
Complete Streets Option. The roadway segments shown as thick red and blue lines involve the
installation of bicycle lanes, while the roadway segments shown as thick green lines involve the
installation of sharrows along the roadway. The roadway segments shown in red were identified
as priorities by City staff, the St. Helens Pedestrian and Bicycle Committee, and by the general
public through an interactive Safe Routes to School map. The blue dots shown on the map
represent areas where bicycle parking is recommended based on recommendations in the 1997
TSP as well as the location of Columbia County Rider park and ride and transit facilities.
Appendix “A” contains the bicycle and off-street facility improvement projects in tabulated form.

Many of the proposed bicycle improvement projects identified in Figure 5 require widening the
roadway and potentially additional right-of-way to accommodate the new facilities. Additional

Kittelson & Associates, Inc. Portland, Oregon
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right-of-way requirements were not evaluated as part of the options analysis and are not
reflected in the cost estimates for each project.

MULTI-USE PATHS AND TRAILS

There are several multi-use paths and trails in St. Helens dedicated to pedestrians and bicyclists.
These paths and trails have an integral role in recreation, commuting, and accessibility for
residents. Rutherford Parkway is among the many paths and trails located within the City. It
offers a paved, multi-use path extending north from Oregon Street to Columbia City. Rutherford
Parkway also connects into the Dalton Lake Recreational Area, which includes a system of trails
around Dalton Lake.

There are several other multi-use paths and trails throughout the city as well as new trail
systems in various stages of planning and construction that can and will help provide short, local
connections. Multi-use paths and trails can provide numerous benefits including:

e providing children and seniors with a safe, off-street alternatives to substandard
roadways with no bike lanes, shoulders, or sidewalks;

e providing a safe, traffic-free path for walkers, joggers, cyclists, and others to exercise and
enjoy the outdoors;

e supporting downtown economic development by providing an off-street transportation
route to downtown businesses; and,

e providing direct, non-motorized access to bus stops.

8 Saparates b yE ligta from 8 Mesds sdequate space to |0 Ciaste naw hnks to and
wahicle traffic sccommodate buffer from expansion of Rutharford
® Combination of strest and width to sliow Farcway
pedestraars and beyclats the passng of bicycliste
requires lets space than snd padestrians

separate facilities lor each | ®  Bucycle and pedestrian
conflets

8 Ungafe in '||:|"|'|r WrEan
arnas or along rosds with

e i an
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Figure 6 illustrates the connectivity sought through a variety of potential trail improvement
projects suggested as part of the Complete Streets Option. The trail improvement projects
involve the installation of trails that connect the Dalton Lake trail system to the local street
system and the downtown waterfront area per recommendations in the Conceptual Draft Dalton
Lake Recreational Plan and the City’s Waterfront Development Plan. Both plans include
provisions for pedestrian access to waterfront areas through the development of a continuous
trails system. The alignment of, and right-of-way required for, such trails would need to be
further refined and may incorporate use of existing sidewalks as well as integration with
roadway and intersection improvements.

In addition to enhancing trails, the City continues to explore potential future river access to Sand
Island. The possibility of some form of boat shuttle service has been considered, but no plans for
implementation are currently underway.

TRANSIT SYSTEM IMPROVEMENTS

Columbia County completed a Transit Access Plan in 2009 that included the identification of
specific transit improvements within the city of St. Helens. The transit system improvements
include the location and design of future transit stops and an evaluation of existing and future
conditions at each stop. The recommendations were previously vetted through a community
outreach process and are adopted by the County. As such, the City of St. Helens agreed to
formally incorporate the recommendations into the TSP update.

Figure 7 illustrates park and ride lots and a proposed transit center location within St. Helens.
Appendix “A” contains additional information related to the bus stops and transit center from the Transit
Access Plan.

POTENTIAL FUNCTIONAL CLASSIFICATION PLAN REVISIONS

The City of St. Helens classifies roadways as major arterials, minor arterials, collectors, or local
streets. Most of the City’s functional classification designations are maintained as part of this
update. However, it was observed that some streets designated as minor arterials have a
considerable number of residential properties fronting the street where high traffic speeds and
volumes may be undesirable and arterial access spacing standards are inappropriate. While these
roadways should maintain an ability to distribute traffic between major arterials, collectors, and
local streets, a lower functional classification may be more appropriate based on existing
conditions. Other roadways may have too low of a designation based on the form and function of
the roadway. Table 2 summarizes proposed functional classification revisions and Figure 8
illustrates the proposed Functional Classification Plan.

The proposed roadway changes are consistent with Columbia County’s roadway network plans
as presented in the Columbia County Transportation System Plan. For example, Columbia
County currently classifies Bachelor Flat Road as a Minor Collector roadway.

Kittelson & Associates, Inc. Portland, Oregon
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Table 2 Proposed Changes in Functional Classifications for Minor Arterial Roadways
Roadway 1997 TSP Proposed Change
Columbia Blvd. (West of US 30) Minor Arterial Collector
Vernonia Road (South of Columbia Blvd.) Minor Arterial Collector
Gable Road (West of US 30) Minor Arterial Collector
Bachelor Flat Road (Saulser to Columbia Blvd.) Minor Arterial Collector
Summit View Drive (north of Bachelor Flat Road) Minor Arterial Collector
Ross Road (Millard to Bachelor Flat Road) Minor Arterial Collector
Achilles Road (Morse Road to US 30) Minor Arterial Collector
S 1%t Street (Columbia Blvd. to St. Helens Street Minor Arterial Collector
Saulser Road (Bachelor Flat to Sykes Road) Local Street Collector
N 6% Street (North of West Street) Local Street Collector
S 4™ Street (south of St. Helens Street) Local Street Collector
S 15 Street (South of St. Helens Street) Local Street Collector

In considering potential functional classification plan changes, it should be noted that Federal
funding of roadway improvement projects through grants and other funding packages is
generally targeted to roadways that have an arterial or higher classification. While collector
facilities are less likely to receive external federal funding for improvements, there are state
grants available for collector street improvements.

POTENTIAL ROADWAY CROSS SECTION STANDARD REVISIONS

As indicated in the existing conditions analysis, the roadway cross sections shown in the 1997
TSP are inconsistent with the street cross section information included in the City’s Community
Development Code. Therefore, new cross sections were developed for each of the functional
classifications with assistance from City staff. Figures 9 and 10 illustrate the proposed street cross
sections included in the Complete Streets Options.

As shown in Figures 9 and 10, standard cross sections are provided for US 30 as well as St.
Helens Street and Columbia Boulevard. Landscape strips and streets trees were incorporated
into the standard cross sections based on community feedback and direction provided by the
City. The addition of street trees was approved and adopted by the City on December 1+, 2010.
Incorporating street trees and landscaping offers benefits including reduced travel speeds, an
enhanced pedestrian experience, and beautification of the roadway.

Because the new improvements in the Complete Streets package do not include new capacity at
intersections, the study intersections in failure under unmitigated 2031 traffic conditions are
expected to continue to fail as shown in Figure 1.

Kittelson & Associates, Inc. Portland, Oregon
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1997 TSP Option

The 1997 TSP Option fully implements the capacity improvements recommended in the
currently adopted TSP unless otherwise noted. The option incorporates the Transportation
System Management (TSM) strategies identified in the 1997 TSP, including the addition of
several new roadway facilities and the installation of several new traffic signals at key study
intersections.

STREET SYSTEM IMPROVEMENTS

Several of the new roadway facilities recommended in the 1997 TSP have been completed or are
in various stages of completion, while others are no longer deemed viable. This option includes
applicable facilities from the 1997 TSP as well as new facilities identified throughout the TSP
update process. Figure 11 illustrates the location of the new roadway facilities and the potential
alignment of two future facilities included in the 1997 TSP Option. All of the roadway projects
shown in Figure 11 include the addition of sidewalks, bicycle lanes, travel lanes, and on-street
parking based on the functional classification of the individual roadway. Appendix “B”
summarizes the new roadway improvement projects in tabular form.

Improvement Projects Proposed for Removal from 1997 TSP

Based a review of existing development patterns and feedback from city staff, the following
roadway projects recommended in the 1997 TSP now appear impractical:

e St. Helens Street Extension (US 30 to Columbia Boulevard): this project no longer
appears viable given its significant impact on existing developments west of US 30, the
challenges associated with connecting St. Helens Street and Columbia Boulevard at a new
intersection west of US 30, and the minimal operational improvement gained.

e Milton Way Extension (Port Avenue to Gable Road): this project requires a new at-grade
rail crossing that is not considered feasible in the foreseeable future.

e US 30 Frontage Roads: a system of frontage roads west of, and parallel to, US 30 was
identified in the 1997 TSP but has proven nearly impossible to implement since the TSP
was adopted. The project is now considered infeasible given significant impacts on
existing developments west of US 30 and the amount of right-of-way required for each
segment of new roadway.

Kittelson & Associates, Inc. Portland, Oregon
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Intersection Improvements

Capacity improvement projects identified in the 1997 TSP are included in the 1997 TSP Option
along with a several new improvement projects identified throughout the TSP update process,
including:

¢ the additional of a second westbound left-turn lane at US 30/Gable Road intersection,

e the reconstruction of the Old Portland Road/Gable Road intersection to emphasize
through movements on Old Portland Road,

e the reconstruction of the Columbia Boulevard/Sykes Road intersection to provide left-
turn lanes on Columbia Boulevard,

¢ the reconstruction of the Ross Road/Bachelor Flat Road intersection to provide left-turn
lanes, and,

¢ the provision of traffic signals at four locations, including;:
o US30/Millard Road
o US30/Vernonia Road
o US 30/Pittsburg Road
o Columbia Boulevard/12% Street

The TSP further identified the need to coordinate the new traffic signals along US 30 with the
existing traffic signals and to retime and optimize the entire signal system. Figure 11 illustrates
the location and type of intersection improvement projects included in the 1997 TSP Option.

In addition to the capacity improvements identified above, regrading of the southwest corner of
the US 30/Millard Road intersection is recommended to provide clear sight distance for
eastbound drivers looking in the southern direction. Further, available sight lines for eastbound
drivers facing south at the intersection can be enhanced by removing temporary and permanent
signs located on the intersection corner that limit drivers view.

Appendix “B” summarizes the intersection improvement projects in tabular form.

Intersection Improvements Proposed for Removal from TSP

The 1997 TSP recommended the installation of traffic signals at two additional intersections
when warranted. However, based on the 2031 traffic volume projections, signalization of these
intersections is not anticipated to be warranted within the 20-year planning horizon and the
intersections are forecast to continue to operate acceptably from a capacity perspective. The two
locations are:

e Columbia Boulevard/Vernonia Road

e Columbia Boulevard/6t Street

Kittelson & Associates, Inc. Portland, Oregon
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Other types of traffic control, such as all-way stop control, could be considered at the Columbia
Boulevard/6t Street intersection for safety or capacity reasons as traffic volumes increase.
Roundabouts could also be considered at several locations throughout the city as a way of
mitigating safety concerns at unsignalized intersections or operational issues at intersections that
do not meet mobility standards, but do not meet signal warrants. The following intersections
have been identified as potential roundabout locations:

¢ Columbia Boulevard/12t Street: Although the 1997 TSP recommended a traffic signal at
this location, a traffic signal is not expected to be warranted based on evaluation of
preliminary signal warrants. A roundabout in this location, however, could improve
traffic operations and serve as a gateway treatment into the commercial areas along
Columbia Boulevard and St. Helens Street as well as into the downtown. In addition to
serving a traffic control function, roundabouts present opportunities to create community
focal points, landscaping, and other gateway features within an intersection form that is
safe and efficient.

¢ Columbia Boulevard/Sykes Road: Both this intersection and the Columbia Boulevard/12"
Street intersection are near schools. A primary benefit of a roundabout is enhanced safety
and the reduction of vehicle speeds in and around the roundabout. Roundabouts improve
pedestrian crossing opportunities, providing mid-block refuge and the ability for
pedestrians to focus on one traffic stream at a time while crossing with or without
crossing guards.

e 1% Street/Cowlitz Street: A roundabout at this intersection, or perhaps further to the
south, could serve as another gateway treatment into the downtown area when the
Plymouth street extension is complete. A roundabout could also enhance the U-turn
movement that has occurred at this location for some time.

STUDY INTERSECTION OPERATIONS IMPACT

Figure 12 summarizes those intersections that operate acceptably, unacceptably, and near
capacity assuming the improvements identified in the 1997 TSP Option. As shown in the figure,
the Millard Road/US 30, Gable Road/US 30, and Deer Island Road/US 30 intersections continue to
operate in failure under the TSP-mitigated 2031 traffic conditions. Also shown in the figure,
operations at the Bachelor Flat/Gable Road intersection improve as east-westbound vehicles re-
route toward the south with the provision of a traffic signal at the US 30/Millard Road
intersection. Potential additional mitigation measures are described below. Appendix “B” contains
the year 2031 traffic conditions worksheets used in the analysis.

Kittelson & Associates, Inc. Portland, Oregon
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Rail Corridor Option

The primary focus of the Rail Corridor Option is the development of an ultimate highway/rail
grade crossing plan along the Portland and Western Railroad (PNWR)/US 30 corridor. This
option includes improvements to key study intersections/rail crossings as identified in the Lower
Columbia River Rail Corridor Plan (LCRRC — Reference 2). This option also includes site specific
improvements identified in the study to improve safety near rail crossings and along US 30.

RAIL CORRIDOR IMPROVEMENTS

Grade Crossings

Grade crossings are classified by the type of protection provided and are considered either active
or passive. Active crossing systems generally have an electronic train detection system with
flashing lights that warn the motorist when a train is approaching or at the crossing. Although an
active crossing system is relatively expensive to install and maintain, it provides a safer grade
crossing as compared to a passive system. A passive system simply denotes the location of the
crossing (typically through signing or pavement markings) and depends on the motorist to
detect and yield the right-of-way to the train. Depending on the available sight distance and train
speeds, passive crossings require a comparatively high level of awareness on the part of the
motorist. All of the PNWR railroad crossings adjacent to US 30 in St. Helens have active crossing
systems.

Pre-emption and Interconnect Requirements

For safety reasons, traffic signals on US 30 in St. Helens adjacent to the PNWR grade crossings
are able to communicate with each other using “interconnect” between the traffic signal
equipment and the railroad equipment. The interconnect link allows the railroad equipment to
communicate the approach and presence of a train to the traffic signal equipment.

Interconnect is currently provided at the grade crossings of Gable Road, Columbia Boulevard, St.
Helens Road, and Deer Island Road. When a train approaches each of these crossings, the
adjacent traffic signal’s normal operations are pre-empted and the traffic signal shifts focus to
moving vehicles off of the roadway approach with the grade crossing. Signs are also illuminated
on the highway to prevent highway traffic from turning onto the grade crossing.

Potential Railroad Grade Crossing Closures

Within St. Helens, the LCRRC study recommends studying the potential closure of the Wyeth
Street railroad grade crossing, which would require westbound vehicles currently using the
intersection to reroute either toward the south via St. Helens Street or toward the north via Deer
Island Road. Pedestrians and bicyclists would also have to reroute and access US 30 from either

Kittelson & Associates, Inc. Portland, Oregon
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the grade crossing at Deer Island Road or St. Helens Street. The LCRRC study provides context
for closing grade crossings as follows:

Eliminating redundant or unnecessary roadway/railroad at-grade crossings is an
important part of improving safety of rail corridors. Yet, closing a road is a serious, and
possibly contentious, undertaking. Property owners must be provided access to the
transportation network, and even with alternative access, there is often resistance to
changing long-standing travel patterns. Thus, the goals of safety, public necessity,
convenience, economics and the right to access property along a railroad alignment must
be balanced, when considering closing roads.

The ODOT (Rail Division) has the authority, within Oregon, to eliminate highway/rail
at grade crossings (ORS Section 824.206 (1998)). Closure requests can be initiated by
ODOT, the railroad or the local jurisdiction. In an effort to make closures more
attractive to local communities, ODOT Rail offers assistance in improving intersections
at locations near those which can be closed. Because at-grade crossing safety upgrades
are expensive ODOT Rail’s approach to closures enables more frequently used crossings
to receive the needed safety upgrades.

Roadway-Focused Solutions

US 30 Turn Lane Capacity Near Railroad Crossings

Traffic, especially during the evening peak period, can begin to queue to make right turns onto
streets with at-grade highway/rail crossings along US 30. Without adequate storage, these
queues can block through traffic on US 30, and create the potential for rear-end collisions or
other crashes. The LCRRC study recommends extending the right-turn lane storage at the US
30/Columbia Boulevard intersection by 65-feet.

Similarly, southbound motorists wishing to make left hand turns onto cross streets with
highway/rail grade crossings can be blocked by trains. Queues at signalized US 30 intersections
can back up significantly during peak periods (notably morning peaks). This situation adds to
congestion, and poses a safety concern as motorists encounter a long queue and/or try to go
around it. Additional storage and/or signalization is recommended at several locations on the
corridor as part of the Rail Corridor Option.

Figure 13 illustrates the changes to affected study intersection lane configurations and traffic
control devices under the Rail Corridor Option as per the LCRRC Plan. Other non-intersection
improvements are summarized below.

Relocate St. Helens Switching Operations

St. Helens Yard is a rail yard that supports local rail-served customers. It also creates a mobility

Kittelson & Associates, Inc. Portland, Oregon
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barrier within the community for motor vehicle and pedestrian traffic. As indicated in the
existing conditions analysis, both the community and the railroad are concerned about
trespassing, as it represents a potential safety risk and liability issue. The LCRRC Plan noted the
potential option of relocating the rail yard outside City limits. The Plan further notes that PNWR
will continue to serve customers in the St. Helens area and that it may be impossible for the
railroad to completely vacate the yard. With an estimated $3.67 million relocation cost (without
land acquisition costs) and no currently identified suitable replacement site, the timeline for any
potential relocation is unknown.

Fencing or Landscape Barriers

The LCRRC Plan recommended installation of fencing along St. Helens yard as a partial solution
to trespassers. The plan estimated an order-of-magnitude chain-link fencing cost of $84,000 not
including maintenance and further noted that more visually appropriate fencing solutions (such
as incorporating sight-obscuring slats or landscape elements) would involve additional costs.

STUDY INTERSECTION OPERATIONS IMPACT

Figure 14 summarizes those intersections that operate acceptably, unacceptably, and near
capacity assuming the improvements identified in the Rail Corridor Option. As shown in the
figure, a majority of the intersections continue to operate in failure under the Rail Corridor-
mitigated 2031 traffic conditions. As in the previous package, operations at the Bachelor
Flat/Gable Road intersection improve as east-westbound vehicles re-route toward the south with
the provision of a traffic signal at the US 30/Millard Road intersection. Potential additional
mitigation measures are described below. Appendix “C” contains the year 2031 traffic conditions
worksheets under the Rail Corridor Option.

Kittelson & Associates, Inc. Portland, Oregon
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POTENTIAL ADDITIONAL MITIGATION MEASURES

None of the three options packages fully mitigated all of the study intersections. Potential
additional mitigation measures were reviewed at the still-failing study intersections as
summarized below.

US 30/Deer Island

The US 30/Deer Island Road intersection is forecast to operate above capacity under the 1997 TSP
option and the Rail Corridor option. In addition, queuing at the US 30/Deer Island Road
intersection is shown to exceed 550-feet in the westbound direction and would block access
to/from Oregon Street and the site of the future St. Helens Transit Center.

Installation of a separate westbound left-turn lane would improve the intersection operations to
a v/c ratio of 0.75 and would reduce westbound queuing. The addition of the left-turn lane
would require widening and reconstruction of the adjacent PNWR grade crossing as well as part
of the traffic signal and may involve right-of-way acquisition. The cost associated with this
mitigation would be substantial yet queuing at the intersection will likely continue to extend past
Oregon Street, effectively rendering Oregon Street to a right-in/right-out only. As such,
additional outlets for the north and southbound thru-left turn movements or a re-alignment of
Oregon Street further east should be considered.

US 30/Pittsburg Road-West Street Overpass

The LCRRC study highlighted the potential need for an overpass in St. Helens near the US
30/Pittsburg Road intersection, although the project was not included in the final study
recommendations. Based on the study, the future overpass would extend over both US 30 and
the railroad and cost between $5.6 and $9 million dollars and would likely have to be funded as a
State Transportation Improvement Program (STIP) project.

Figure 15 illustrates the results of an operations analysis at the study intersections with the
overpass assumed to be in place and the Wyeth Street access to US 30 assumed to be closed. As
shown in Figure 15, operations at the US 30/Deer Island intersection improve with the overpass
assuming a majority of the westbound left-turn movements would reroute toward the overpass.
Constructed in isolation without other US 30 intersection improvements, a northern overpass
would not mitigate the US 30/Gable Road and US 30/Millard Road intersection.

The grade separation project would improve emergency services dispatch options during the
passage of trains through the City and/or in the event that a train blocked crossings for an
extended period due to a derailment. School buses crossing US 30 and the railroad tracks could
also be directed to the new overpass to reduce their delay in crossing the PNWR rail line.

Kittelson & Associates, Inc. Portland, Oregon
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US 30/Gable Road

The US 30/Gable Road intersection also operates above capacity under the 1997 TSP Option and
the Rail Corridor Option. The following additional improvements could be considered to
mitigate the intersection:

e Install dual left-turn lanes and separate right turn lanes at each approach to the
intersection. This mitigation would require widening the Gable Road approaches to seven
lanes (for example, on the south approach there would be two southbound through lanes,
two northbound left-turn lanes, two northbound through lanes, and one northbound
right-turn lane). Widening to accommodate the additional lanes will increase pedestrian
exposure, increase the rail crossing width (likely requiring median channelization for a
center railroad crossing gate), and necessitate significant right-of-way acquisition.
Further, the US 30/Gable Road intersection will likely become the most heavily traveled
intersection on the corridor, complicating the ability to implement coordinated signal
timing along the highway corridor through St. Helens. Even with these improvements,
unless additional left turns can be diverted to other intersections such as Millard and
Bennett Road to the south, the resulting v/c ratio (0.87) still does not meet the applicable
mobility standard.

e Work with ODOT to allow a higher mobility standard at the intersection (v/c=0.85). This
may be achieved through the establishment of a Special Transportation Area (STA) as
described below.

US 30/Millard Road

The signalized US 30/Millard Road intersection operates with a v/c ratio of 0.94 under the 1997
TSP Option and the Rail Corridor Option. The following additional improvements could be
considered to mitigate the intersection:

e  Work with ODOT to allow a higher mobility standard at the intersection (v/c=.85).

e Install separate right turn lanes on the east and westbound approaches to the intersection.
Note the additional right turn lane at the westbound approach would require widening
and reconstruction of the adjacent PNWR grade crossing. The cost associated with this
mitigation would be substantial yet, similar to Gable Road, the resulting v/c ratio (0.87)
still does not meet the applicable mobility standard.

e Install dual left-turn lanes, a separate through lane, and a separate right turn lane on the
east-west intersection approaches. Widening to accommodate the additional lanes will
increase the rail crossing width (likely requiring median channelization for a center
railroad crossing gate), and necessitate right-of-way acquisition.

Southern Overpass

The consideration of an overpass at the southern end of the City would enhance operations at the
US 30/Millard Road intersection and the US 30/Gable Road intersection by 1) shifting westbound
left-turns (trips headed south out of St. Helens) and truck traffic further south, 2) creating
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alternative east-west connectivity across US 30 and the railroad tracks, and 3) providing a
higher-capacity intersection treatment at US 30/Millard Road. Ideally, the overpass would be
situated to create a loop connection linking Old Portland Road on the east side of the City with
Millard Road and the future north-south collector network on the west side of the City.
Compared to an overpass at Deer Island Road, this improvement would likely have a more
dramatic impact on operations all along US 30, including;:

e Improved vehicular access and circulation to the residential areas east and west of US 30.

e Improved truck circulation to the industrial area east of US 30 assuming trucks would
access US 30 at the overpass (reducing the potential for rail/truck interaction).

e Improved access and circulation for emergency response vehicles to areas both east and
west of US 30.

In addition, as a majority of the traffic in St. Helens occurs near the southern end of the city, a
southern overpass would improve operations through the City on the US 30 corridor (including
the US 30/Gable Road intersection) by shifting a greater portion of local traffic circulation from
US 30 onto the City roadway network before it reaches the more congested areas in the city.

ODQOT’s preliminary engineering team developed a concept for the US 30/Millard Road
intersection that includes provision of an overpass that spans both the highway and the rail line,
but continues to rely on the existing intersection for right-in/right-out turning movements. Based
on information provided by ODOT, complete intersection grade separation is not practical at this
location given the close proximity of the rail line to the highway and the need to get vehicles,
including large trucks, up and an over the rail line. Figure 16 illustrates the overpass concept and
shows the turning movements required to make left-turns at the intersection.

Figure 17 summarizes the results of intersection operations analysis with the overpass concept in
place. As shown in Figure 17, operations at the US 30/Millard Road intersection improve with the
overpass because all of the left-turn movements are converted to right turn movements and all of
the east-west through movements are completed on the overpass. Also shown in Figure 17,
operations at the US 30/Gable Road intersection improve. The improvement at Gable Road
reflects trips shifting to the higher-capacity overpass as well as the provision of a westbound
right-turn lane. Similar assumptions were made all along the US 30 corridor as a majority of the
previously forecast northbound left-turn movements, including those at US 30/Pittsburg Road,
were assumed to occur at the overpass. This redistribution of trips is predicated on the
assumption that the adjacent roadway network is improved prior to, or along with the
development of the overpass. The reduction in the northbound left-turns does not fully mitigate
all of the capacity needs along US 30. As with the northern overpass option, some of the
remaining unsignalized study intersections on US 30 would continue to fail.

A southern overpass was also considered further to the south near Achilles Road. However, the
PNWR rail corridor elevation is above the highway elevation south of Millard Road. As a result
of the elevation difference and the rail line’s proximity to US 30, ODOT’s preliminary
engineering team indicated that building a structure over both US 30 and the PNWR line would
be difficult and potentially cost prohibitive.
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US 30/Bennett Road Signal

Signalizing the US 30/Bennett Road intersection could significantly improve operations at the US
30/Millard Road and US 30/Gable Road intersections by diverting a large number of vehicles
(particularly northbound right and westbound left-turns) off of US 30 at the new signal. This
route offers vehicles (and particularly trucks) traveling south of St. Helens a relatively straight
path to US 30 that would avoid impacting the US 30/Millard Road and US 30/Gable Road
intersections. Both Gable Road and Millard Road are expected to carry substantial east-west
through traffic in the future as they link employment areas on the east side of US 30 with the
residential areas on the west as well as the commercial area along Gable Road. Given the
potential for relatively heavy eastbound through movements at Gable Road and Millard Road,
shifting the truck traffic and a substantial number of westbound left-turns south to Bennett Road
would benefit US 30 by minimizing conflicting east-west turn movement demand (and green
time) at Gable Road and Millard Road.

ODOQT traffic and preliminary engineering staff have expressed concern about signalizing the US
30/Bennett Road intersection, citing safety concerns involving the relatively rural and high speed
nature of US 30 at the intersection, the potential to increase rear-end crashes, the current low
Bennett Road traffic volumes and a general desire to avoid rural traffic signals.

Gable/Sykes Road Couplet

The conversion of Gable Road to a one-way westbound roadway between US 30 and Columbia
Boulevard and Sykes Road to a one-way eastbound roadway between Columbia Boulevard and
US 30 was considered as a potential solution to address the capacity needs identified at the US
30/Gable Road intersection. A preliminary review of the existing roadway network suggests that
a one-way couplet system would severely limit access to the residential and commercial
properties adjacent to Gable Road as well the St. Helens High School. This is primarily due to the
lack of north/south roadways between Gable and Sykes Road between Columbia Boulevard and
St. Helens Street. Based on these observations it was determined that a one-way couplet system
at this location is not feasible at this time.

OPTIONS EVALUATION

The evaluation criteria identified at the beginning of this memo were qualitatively applied to the
three options packages to assess how well the packages meet the goals and policies of the City.
This preliminary assessment is summarized in Table 3 below. A more detailed and meaningful
assessment of individual projects will be prepared during future phases of the TSP preparation
as the Preferred Improvement Alternative is developed.
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Table 3

Preliminary Options Evaluation

Evaluation Criteria

Complete Streets Option

1997 TSP Option

Rail Corridor Option

Provides improved

Safety Provides separation of Provides some safety - -
pedestrians and bicyclists improvements along US 30 ?aec?l?tﬁgslaant ar::i? (?rlgzgilre\ s
from motorists and at city intersections 9
on US 30
O °
Capacity No capacity related Improves capacity of .
improvements are included | several US 30 and city bn;pgg\?ﬁieizgsggzsc’f some
in this option intersections
°
Multimodal Provides improvements for | Provides improvements for | Provides improvements for

pedestrians and bicyclists

motorists, pedestrians and
bicyclists

motorists, pedestrians and
bicyclists

Economic Development

Creates pedestrian and
bicycle friendly commercial
areas and downtown

Improves access and
circulation in commercial
and employment areas for
motorists

Improves rail corridor
operations and some
vehicular circulation

Natural Resources and
Recreations

To be determined on a
project-by-project basis

To be determined on a
project-by-project basis

To be determined on a
project-by-project basis

Connectivity

Provides sidewalks and
bike lanes along major
pedestrian and bicycle
routes

Provides new roadway
connections east and west
of US 30

Provides improved
pedestrian access across
us 30.

Historical Character

To be determined on a
project-by-project basis

To be determined on a
project-by-project basis

To be determined on a
project-by-project basis

Consistency with other
jurisdiction plans and
policies

Projects are consistent
with the Oregon Highway
Plan and the adopted 1997
TSP

Projects are consistent
with the adopted 1997 TSP

Projects are consistent
with the Lower Columbia
River Rail Corridor Study

Construction/
Maintenance Costs

To be determined on a
project-by-project basis

To be determined on a
project-by-project basis

To be determined on a
project-by-project basis

Rail Corridor
Enhancements

O

Provides no improvements
to rail crossings

Provides some
improvements at or near
rail crossings

Provides some
improvements at or near
rail crossings

Legend: ® Significantly improves

O Does not improve or degrades
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SIDEWALK IMPROVEMENT PROJECTS

Table A-1 summarizes sidewalk improvement projects included in the Complete Streets Option.
The improvement projects shown in gray have been identified as priorities by City Staff and by
the general public through the interactive Safe Routes to School map. The estimated project costs
reflect the total planning level costs associated with the installation of sidewalks and/or curbs on
one or two sides of a given roadway in accordance with the proposed street cross sectional
guidelines. The costs also include estimates for mobilization, landscaping, traffic control,
architectural/ engineering, and construction management. The costs do not include the purchase
of additional right-of-way or widening the road (road widening is accounted for in the bicycle
improvement projects).

Table A-1 Pedestrian Improvement Projects

Order-of-
Project Magnitude
No. Project Roadway From/To Description Project Cost
P01 Pittsburg Road City Limits to Barr Road Add 6 ft sidewalk and curb $503,000
P02 Pittsburg Road Barr Road to Vernonia Road Add 6 ft sidewalk and curb $553,000
P03 Pittsburg Road Vernonia Road to US 30 Add 6 ft sidewalk and curb $1,047,000
P04 Sykes Road Saulser Road to Summit View Drive Add 6 ft sidewalk and curb $1,125,000
P05 Sykes Road Summit View Drive to Columbia Blvd. Add 6 ft sidewalk and curb $654,000
P06 Sykes Road Columbia Blvd. to US 30 Add 6 ft sidewalk and curb $155,000
P07 Bachelor Flat Road Saulser Road to Ross Road Add 6 ft sidewalk and curb $1,009,000
P08 Bachelor Flat Road Ross Road to Columbia Blvd. Add 6 ft sidewalk and curb $605,000
P09 Columbia Blvd. Gable Road to Sykes Road Add 6 ft sidewalk and curb $325,000
P10 Columbia Blvd. Sykes Road to US 30 Add 6 ft sidewalk and curb $1,100,000
P11 Gable Road. Columbia Blvd. to US 30 Add 6 ft sidewalk and curb $570,000
P12 Firlock Blvd. Gable Road to US 30 Add 6 ft sidewalk and curb $897,000
P13 Millard Road Ross Road to US 30 Add 6 ft sidewalk and curb $1,122,000
P14 Achilles Road N Morse Road to US 30 Add 6 ft sidewalk and curb $430,000
P15 Vernonia Road Pittsburg Road to US 30 Add 6 ft sidewalk and curb $826,000
P16 Sunset Blvd. Pittsburg Road to Columbia Blvd. Add 6 ft sidewalk and curb $543,000
P17 Matzen Street Columbia Blvd. to Sykes Road Add 6 ft sidewalk and curb $344,000
P18 Ross Road Millard Road to Bachelor Flat Road Add 6 ft sidewalk and curb $583,000
P19 Morse County Road Achilles Road to Millar Road Add 6 ft sidewalk and curb $599,000
P20 Millard Road US 30 Old Portland Road Add 6 ft sidewalk and curb $388,000
P21 McNulty Way Gable Road to Millard Road Add 6 ft sidewalk and curb $625,000
P22 Old Portland Road Gable to Millard Road Add 6 ft sidewalk and curb $1,249,000
P23 Gable Road US 30 to Old Portland Road Add 6 ft sidewalk and curb $524,000
P24 Port Avenue Milton Way to Old Portland Road Add 6 ft sidewalk and curb $368,000
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P25 Milton Way Columbia Blvd. to Port Avenue Add 6 ft sidewalk and curb $615,000
P26 18th Street Columbia Blvd. to Old Portland Road Add 6 ft sidewalk and curb $518,000
P27 15th Street Columbia Blvd. to Old Portland Road Add 6 ft sidewalk and curb $506,000
P28 12t Street Columbia Blvd. to Old Portland Road Add 6 ft sidewalk and curb $472,000
P29 Old Portland Road Gable Road to St. Helens Street Add 6 ft sidewalk and curb $1,787,000
P30 Oregon Street West Street to Rutherford Parkway Add 6 ft sidewalk and curb $683,000
P31 West Street Oregon Street to Deer Island Road Add 6 ft sidewalk and curb $296,000
P32 West Street Deer Island Road to 1% Street Add 6 ft sidewalk and curb $431,000
P33 16th Street West Street to Jr. High School Dwy Add 6 ft sidewalk and curb $216,000
P34 16™ Street Jr. High School Dwy to St. Helens Street | Add 6 ft sidewalk and curb $298,000
P35 Deer Island Road US 30 to West Street Add 6 ft sidewalk and curb $480,000
P36 11%/12" Street Deer Island Road to Columbia Blvd. Add 6 ft sidewalk and curb $475,000
P37 us 30 Gable Road to Columbia Blvd. Add 8 ft sidewalk $466,000

Note: The north side of Columbia Boulevard between 7th and 9th Streets cannot accommodate a sidewalk due to an

existing rock wall.

INTERSECTION IMPROVEMENT PROJECTS

Table A-2 summarizes the proposed pedestrian improvement projects included in the Complete

Streets Option.
Table A-2 Intersection Improvement Projects
Order-of-
Project Magnitude
No. Intersections Description Project Cost
P38 Columbia Blvd./Sykes Road Install 2 striped crosswalks and 6 new ADA ramps $19,000
P39 18t Street/Old Portland Road Install 2 striped crosswalks and new 6 ADA ramps $19,000
P40 Columbia Blvd./St. Helens Couplet | Install curb extensions (4 locations) $106,000
P41 Columbia Blvd. Couplet to 2™ St. Install curb extensions and island refuges (8 locations) $200,000
P42 Columbia Blvd./1% Street Install 1 striped crosswalk and 3 new ADA ramps $10,000
P43 St Helens Street Install curb extensions (4 locations) $106,000
P43 US 30/Gable Road Install Pedestrian Countdown Heads $3,000

BICYCLE IMPROVEMENT PROJECTS

Table A-3 summarizes the proposed bicycle improvement projects included in the Complete
Streets Option. The bicycle projects shown in gray have been tentatively identified as priorities
by City Staff, the St. Helens Pedestrian/Bicycle Committee, and the general public through the
interactive Safe Routes to School map. The estimated project costs reflect the total planning level
costs associated with widening on one or two sides of a given roadway to accommodate bicycle
lanes if needed and installing bicycle pavement markings. The costs also include estimates for
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relocating storm drains, signing and striping, mobilization, traffic control, architectural/
engineering, and construction management. The costs do not include the purchase of additional

right-of-way.

Table A-3 Bicycle Lane Improvement projects

Order-of-
Project Project Magnitude
No. Roadway From/To Description Project Cost
BO1 Pittsburg Road City Limits to Barr Road Widening/Bike Lanes/Markings $909,000
B02 Pittsburg Road Barr Road to Vernonia Road Widening/Bike Lanes/Markings $1,002,000
B0O3 Pittsburg Road Vernonia Road to US 30 Widening/Bike Lanes/Markings $1,877,000
B04 Sykes Road Saulser Road to Summit View Drive Widening/Bike Lanes/Markings $2,028,000
B0O5 Sykes Road Summit View Drive to Columbia Blvd. Widening/Bike Lanes/Markings $1,177,000
B06 Sykes Road Columbia Blvd. to US 30 Widening/Bike Lanes/Markings $55,000
B0O7 Bachelor Flat Road | Saulser Road to Ross Road Widening/Bike Lanes/Markings $1,975,000
B0O8 Bachelor Flat Road Ross Road to Columbia Blvd. Widening/Bike Lanes/Markings $819,000
B09 Columbia Blvd. Gable Road to Sykes Road Widening/Bike Lanes/Markings $525,000
B10 Columbia Blvd. Sykes Road to US 30 Widening/Bike Lanes/Markings $420,000
Bi1 Gable Road Columbia Blvd. to US 30 Widening/Bike Lanes/Markings $809,000
B12 Firlock Blvd. Gable Road to US 30 Widening/Bike Lanes/Markings $1,454,000
B13 Millard Road Ross Road to US 30 Widening/Bike Lanes/Markings $2,045,000
B14 Achilles Road N Morse Road to US 30 Widening/Bike Lanes/Markings $876,000
B15 Vernonia Road Pittsburg Road to US 30 Widening/Bike Lanes/Markings $918,000
B16 Sunset Blvd. Pittsburg Road to Columbia Blvd. Widening/Bike Lanes/Markings $128,000
B17 Matzen Street Columbia Blvd. to Sykes Road Widening/Bike Lanes/Markings $419,000
B18 Ross Road Millard Road to Bachelor Flat Road Widening/Bike Lanes/Markings $1,186,000
B19 Morse County Road | Achilles Road to Millar Road Widening/Bike Lanes/Markings $1,220,000
B20 Millard Road US 30 Old Portland Road Widening/Bike Lanes/Markings $576,000
B21 McNulty Way Gable Road to Millard Road Widening/Bike Lanes/Markings $458,000
B22 Old Portland Road Gable to Millard Road Widening/Bike Lanes/Markings $2,256,000
B23 Gable Road US 30 to Old Portland Road Widening/Bike Lanes/Markings $265,000
B24 Port Avenue Milton Way to Old Portland Road Widening/Bike Lanes/Markings $644,000
B25 Milton Way Columbia Blvd. to Port Avenue Widening/Bike Lanes/Markings $1,133,000
B26 18th Street Columbia Blvd. to Old Portland Road Widening/Bike Lanes/Markings $566,000
B27 15th Street Columbia Blvd. to Old Portland Road Widening/Bike Lanes/Markings $517,000
B28 12th Street Columbia Blvd. to Old Portland Road Widening/Bike Lanes/Markings $500,000
B29 Old Portland Road Gable Road to St. Helens Street Widening/Bike Lanes/Markings $2,356,000
B30 Oregon Street West Street to Rutherford Parkway Widening/Bike Lanes/Markings $555,000
B31 West Street Oregon Street to Deer Island Road Widening/Bike Lanes/Markings $257,000
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B32 West Street Deer Island Road to 1st Street Widening/Bike Lanes/Markings $383,000
B33 16th Street West Street to Jr. High School Widening/Bike Lanes/Markings $143,000
B34 16th Street Jr. High School to St. Helens Street Widening/Bike Lanes/Markings $403,000
B35 Deer Island Road US 30 to West Street Widening/Bike Lanes/Markings $390,000
B36 11th/12th Street Deer Island Road to Columbia Blvd. Widening/Bike Lanes/Markings $1,073,000
B37 Cherrywood Drive Vernonia Road to Columbia Blvd. Add Sharrow Markings $4,500
B38 Barr Avenue Pittsburg Road to Sykes Road Add Sharrow Markings $5,500

BICYCLE CROSSING IMPROVEMENT PROJECTS

Table A-4 summarizes the proposed bicycle crossing improvement projects included in the
Complete Streets Options.

Table A-4 Bicycle Crossing Improvement Projects

Order-of-
Project Magnitude
No. Intersections Description Project Cost
B43 US 30/St. Helens Street Reconfigure bike lane striping across right turn lane $5,000
B44 US 30/Gable Road Reconfigure bike lane striping across right turn lane $5,000

OFF STREET IMPROVEMENTS

Table A-5 summarizes the proposed off-street bicycle facility improvement projects included in
the Complete Streets Options.

Table A-5 Off-Street Bicycle Facility Improvement Projects

Order-of-
Project Magnitude
No. Location Description Project Cost
B45 Columbia Country Rider Park and Ride (3 locations) Add bicycle parking $1,500
B46 Columbia County Rider Transit Center Add bicycle parking $500
B47 Commercial Area Along US 30 Add bicycle parking $500
B48 Commercial Area Along Columbia Blvd. Add bicycle parking $500
B49 Commercial Area Along St. Helens Street Add bicycle parking $500
B50 Old Town Area Add bicycle parking $500
B51 Riverfront Area Add bicycle parking $500
B52 Columbia County Fairgrounds Add bicycle parking $500

TRANSIT IMPROVEMENT PROJECTS

The transit improvements projects listed below reflect the recommendations from the recent
Columbia County Transit Access Plan and include the location and design of future transit stops
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and an evaluation of existing and future conditions at each stop. Table A-5 summarizes the park-
and-ride locations in St. Helens and the recommended improvements by location.

There are two types of transit facilities identified for St. Helens:

Park-and-ride lots provide all-day parking for bus passengers. The majority of the stop’s
passengers will arrive by automobile, although a few may walk or bike to the stop, depending on
the adjacent land uses. The lot sizes evaluated range from 10-75 spaces. Lots can be located on
property owned by the County, or can be located on private property, where the landowners
have given permission. All park-and-ride lots should have bus stop signage, wayfinding signage
from the highway to the parking lot, posted bus information, and (at lots on private property)
signing and/or paint markings indicating which spaces are designated for park-and-ride use.
Whenever possible, an accessible bus shelter should be provided (this may not be possible on
private property). Lighting should be available at the site.

Transit centers provide opportunities for passengers to transfer between bus routes. Many
passengers will arrive and depart by bus. All of the sites evaluated as potential transit enters also
have room for park-and-ride lots, so some passengers will also arrive by automobile. Depending
on the adjacent land uses, some passengers may also arrive on foot or by bicycle. Transit centers
provide multiple bus stops, to facilitate timed transfers between bus routes. They should also
have wayfinding signage from the highway to the park-and-ride lot, posted bus information, and
covered waiting areas (e.g., an accessible bus shelter or, at the former gas station sites, an
accessible waiting room). Lighting should be available at the site.
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Table A-5 Summary of Recommended Transit Improvements by Bus Stop Location

Recommended Stop Location on US 30
Improvement
Safeway/RiteAid at Gable Road Ace Hardware at Columbia Columbia Commons at Pittsburg Stimson Site at Deer Island Road
Boulevard Road
Provide bus service information Provide bus stop sign Bus service information Bus stop signs (3—one for each
Provide bus service information Because the bus shelter is located bus bay)
flush with the parking lot (i.e., not | Accessible shelters and benches
behind a curb), bollards are (3—one for each bus bay)
Bus Stop recommended at the exposed .
corners of the shelter to protect it | Off-street bus bays (3) with
from errant vehicles. concrete pads
Bus service information
On-site lighting
Work with the property owner to If a transit center is constructed Construct a 65-space park-and-
construct an accessible sidewalk at the Stimson site, parking ride lot.
along the driveway from US 30 to demand at this location will likely
the bus stop; the sidewalk would decrease in the short term. In the
also provide a pedestrian route, longer term, work with the
currently lacking, from US 30 to property owners to retain some
the shopping center’s two main park-and-ride spaces to serve
stores. It is recommended that a residents of St. Helens living on
formal agreement to use the site the west side of US 30.
as a park-and-ride be developed
Parking prior to investing in further on-site
improvements.
Work with the property owner to
construct a shelter and landing
pad to serve northbound riders
(for example, in the landscaping
strip between the driveway and
the parking spaces to the north),
so passengers do not have to walk
into the parking lot driveway
when boarding a northbound bus.
Provide park-and-ride signage New or reconstructed curb ramps Provide park-and-ride signage Based on correspondence from
from US 30 (2 signs, one each are required at the US from US 30 (2 signs, one for each | ODOT Rail, the spur track leading
direction) at the parking lot 30/Columbia Boulevard direction, located at the Columbia into the site would need to be
entrance. intersection. Some curb ramps are | Commons driveway entrance). removed and its associated
missing (e.g., northwest corner); Provide one sign for eastbound railroad crossing equipment at
others do not line up with the Pittsburg Road. Deer Island Road relocated to
crosswalk (e.g., southwest align with the mainline crossing.
corner). A sidewalk connection )
and accessible pedestrian route Frontage improvements (street
across the railroad tracks is widening, sidewalks) on Deer
needed on the south side of Island Road and Oregon Street to
Columbia Boulevard between US meet City and County standards.
30 and Milton Way. Provide park-and-ride signage
from US 30 (4 signs, one for each
Street direction on US 30 prior to Deer
Island Road, one on Deer Island
Road eastbound at Oregon Street,
and one on Oregon Street at the
parking lot entrance).
Transit signal priority provision for
the US 30/Deer Island Road traffic
signal to facilitate the movement
of buses leaving the transit
center.
Lengthen the southbound left turn
lane from US 30 to Deer Island
Road by restriping a portion of the
center two-way left-turn lane.
Information display case for the Bus stop sign and information: Information panel for bus shelter: | On-site transit center
existing shelter: $500 $600 $500 improvements, including buildings
. . and park-and-ride: $2,344,800
New accessible shelter, bus stop Sidewalk and 12 3 bollards: $2,400
sign, and information display: new/reconstructed curb ramps: . . Frontage improvements on Deer
$8,000 $67,000 3 park-and-ride signs: $750 Island Road and Oregon Street:
Order-of- $162,000
Magnitude Sidewalk into site, with 5 curb
Cost Estimate | ramps: $36,000 4 park-and-ride signs: $1,000
2 park-and-ride signs: $500 Restripe southbound left-turn lane
on US 30: $10,400
Transit signal priority installation:
$42,000
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Additional St. Helens Transit Center Stimson Site Background Information

The Stimson site is being developed as a future transit, maintenance facility, and transit
administration building. A brief summary of the project is provided below for context.

View looking east

US 30/Deer Island Road

Site Description

This site is located at the former Stimson lumber yard east of Oregon Street and south of Deer
Island Road. The site is proposed to be redeveloped with the following uses: bus transfer center,
park-and-ride, bus maintenance and storage facility, and transit administration building. A site
has also been reserved for a potential future building in the southwest corner of the site adjacent
to Oregon Street. The site would be the primary transfer point for Columbia County bus routes.
The current site concept is shown below. Access to the site from US 30 is via the signalized
intersection at Deer Island Road and turn lanes are available for the bus movements (northbound
right turn and southbound left turn). Land uses immediately adjacent to US 30 and Oregon Street
are primarily industrial, but residential neighborhoods are located to the south and east. The
posted speed on US 30 at Deer Island Road is 45 mph, increasing to 55 mph to the north.

Kittelson & Associates, Inc. Portland, Oregon
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St. Helens TSP Update
February 7, 2011

Project #: 10639

Appendix B-1

STREET IMPROVEMENT PROJECTS

Table B-1 summarizes the new street improvement projects included in the 1997 TSP Option.

Table B-1 Street Improvement Projects (New Roadways)
Order-of-
Project Magnitude
No. Project Roadway From/To Project Cost
S01 10™ or 11t Street Extension | Deer Island to Oregon Street $928,000
S02 Lemont Street Extension Deer Island to 6™ Street $804,000
S03 Summit View Extension Sykes Road to Pittsburg Road $1,679,000
S04 Achilles Road Extension N Morse Road to Ross Road $2,994,000
S05 Industrial Way Extension To Old Portland Road $1,014,000
S06 Plymouth Street Extension Plymouth Street to 1%t Street $1,526,000
S07 Firlock Park Street Extension | Firlock Park Boulevard to Millard Road $2,158,000

INTERSECTION IMPROVEMENT PROJECTS

Table B-3 summarizes the intersection improvement projects included in the 1997 TSP Option.

Table B-3 Intersection Improvement Projects
Order-of-
Project Magnitude
No. Project Roadway Project Description Project Cost
S08 Install traffic signal, re-stripe intersection to
US 30/Millard Road include separate east/westbound lefts and east- $400,000
westbound through-right turn-lanes
S09 US 30/Vernonia Road Install Traffic Signal $250,000
S10 US 30/Pittsburg Road Install Traffic Signal $250,000
Si1 Columbia Blvd./12t™ Street Install Traffic Signal $250,000
S12 US 30/Gable Road Install a second westbound left-turn lane $485,000
Realign intersection to allow through movements
S13 Old Portland Road/Gable Road on Old Portland Road $2,785,000
S14 Columbia Blvd./Sykes Road Install left-turn lanes on Columbia Blvd. $370,000
S15 Ross Road/Bachelor Flat Road | Reconfigure intersection and install left-turn lanes $770,000




Layout Tab: B-1

Feb 23, 2011 - 11:49am - mbell

H:\projfile\ 10639 - St Helens TSP Update\dwgs\figs\chapter5\10639fig03.dwg

7

St. Helens Transportation System Plan Update February 2011
N\
US 30/ uUs 30/ 6TH ST/ )
@ DEER ISLAND RD @ VERNONIA RD @ COLUMBIA BLVD
J « | (NO SCALE)
1 8
~
5 1t
US 30/ uUs 30/ 12TH ST/
@ PITTSBURG RD @ GABLE RD @ COLUMBIA BLVD
4 N
18 < § >
\E! : ~N
0 S 5
X
& COLUMBIA &P @ Nt ¥
US 30/ uUs 30/ VERNONIA RD/
WYETH ST MILLARD RD COLUMBIA BLVD

—FH |

MILLARD RD

LEGEND

=> - NEW TRAVEL LANE

.@

UsS 30/ DEER ISLAND RD/ COLUMBIA BLVD/
@ ST HELENS ST @ WEST ST e SYKES RD
4
@ L
“
tt
Us 30/ 6TH ST/ COLUMBIA BLVD/

COLUMBIA BLVD

WEST ST GABLE RD

®

()

@ - NEW TRAFFIC SIGNAL

o

PROPOSED LANE CONFIGURATIONS AND TRAFFIC CONTROL DEVICES - 1997 TSP OPTION [Sitess
ST. HELENS, OREGON H=3%]




Layout Tab: B-2

Feb 25, 2011 - 11:30am - mbell

H:\projfile\10639 - St Helens TSP Update\dwgs|\figs\chapter5\10639fig03.dwg

St. Helens Transportation System Plan Update

February 2011

| MILLARD RD

STD = MOBILITY STANDARD
CM = CRITICAL MOVEMENT (UNSIGNALIZED)
LOS = INTERSECTION LEVEL OF SERVICE
(SIGNALIZED)/CRITICAL MOVEMENT LEVEL
OF SERVICE (UNSIGNALIZED)
Del = INTERSECTION AVERAGE CONTROL DELAY

LOS=B

Del=16.6 R-290
=16. 615

viC=0.73 ¥~

STD
VIC < 0.80

1455 —»

usS 30/
COLUMBIA BLVD

260—> Del=17.9
70~ V/C=0.73

STD
Jawnmi V/C <080
“88

\\ Us 30/ Us 30/ 6TH ST/ J
DEER ISLAND RD @ VERNONIA RD @ COLUMBIA BLVD
(1) (NO SCALE)
115" TeSB X_gp
) B—> Del=292 +—<5 2 75— (050 <215
5~ VIC=085 y~300 N vic-062 0~ Viewoas ¥
JEHO\« s%ww.s s%ww.mo o
G RD
rse® UsS 30/ 12TH ST/
PITTSBURG RD COLUMBIA BLVD
Nmo\ LOS=F /M@O mo\ LOS=B (AO
@ 1z 270 —> Del=>80 <+—240 365—> Del=14.8 <— 300
@ = "X v/0=059 105~ v/o=>10 y~210 180~ vic=068 30
A
= wilors NSk
CNr SEd
Us 30/ VERNONIA RD/
MILLARD RD @ COLUMBIA BLVD
\1\4
> AR
] CM=WB )N s
Sy, 57 (oo - 120" LOS=C X_gg Los=D ¢
A&s 5—p [O5T <5 160 —> Del=30.1 <— 160 # Deaas
Rp 8O vicooee ¥ ® 70~y VIC=0.92 =135 o VIC=087
A # [/ s sTD @/Mm\)_r A//,bmw, o8
e AO.,MM VIC <0.75 VIC < 0.80 Qrw,QQ
o 3
@\00 UsS 30/ DEER ISLAND RD/ COLUMBIA BLVD/
ST HELENS ST SYKES RD

WEST ST
©) @

253,

g )}
CM=EB owv/ ﬁ»\\ﬁ%
= LOS=C
5 [0s=C 215 Delot74
175 =—> Del=23.3 <+—160 oo

V/C=0.69

V/C=0.51

STD
LOS=E

6TH ST/ COLUMBIA BLVD/
WEST ST @ GABLE RD

-
Jeo— cu=s8 {
55~ LOS=D X
Del=284 _ g5
V/C=0.57 ¥~38p
STD
LOS=E

145—> Del=11.4 <—155
85~ V/C=053 ¢~ 10

(SIGNALIZED)/CRITICAL MOVEMENT CONTROL
DELAY (UNSIGNALIZED)
V/C = CRITICAL VOLUME-TO-CAPACITY RATIO

o

TOTAL TRAFFIC CONDITIONS - 1997 TSP OPTION
WEEKDAY PM PEAK HOUR
ST. HELENS, OREGON

FIGURE

B-2 >




2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

1: Deer Island Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 5 1 7 298 2 134 5 1160 321 85 687 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 0 0 0 0 110 300 110 110
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Frt 0.927 0.958 0.850 0.850
Flt Protected 0.981 0.967 0.950 0.950
Satd. Flow (prot) 0 1215 0 0 1621 0 1710 3353 1473 1662 3288 916
FIt Permitted 0.894 0.787 0.950 0.950
Satd. Flow (perm) 0 1107 0 0 1319 0 1710 3353 1473 1662 3288 916
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 22 338 4
Link Speed (mph) 30 30 50 50
Link Distance (ft) 225 179 1625 999
Travel Time (s) 5.1 4.1 22.2 13.6
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095
Heavy Vehicles (%) 20% 100%  29% 0% 0% 0% 0% 2% 1% 0% 4%  67%
Adj. Flow (vph) 5 1 7 314 2 141 5 1221 338 89 723 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 13 0 0 457 0 5 1221 338 89 723 6
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 40 100 100 40 100 100
Minimum Split (s) 340 340 340 340 85 305 305 95 325 325
Total Split (s) 50.0 50.0 00 500 500 00 130 570 570 130 570 570
Total Split (%) 41.7% 417% 0.0% 41.7% 417% 0.0% 108% 475% 475% 108% 475% 47.5%
Maximum Green (s) 46.0 46.0 46.0 46.0 85 515 515 90 515 515
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
All-Red Time (s) 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.0 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 45 55 55 4.0 55 55
Lead/Lag lag Lead Lead lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 5.1 5.1 2.5 5.1 5.1
Minimum Gap (s) 2.0 2.0 2.0 2.0 1.0 31 3.1 1.0 3.1 31
Time Before Reduce () 5.0 5.0 5.0 5.0 80 100 100 80 100 100
Time To Reduce (s) 5.0 5.0 5.0 5.0 30 200 200 30 200 200
Recall Mode None  None None  None None C-Max C-Max None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 210 210 210 210 11.0 110 11.0 11.0
Pedestrian Calls (#/hr) 1 1 1 1 1 1 1 1
v/c Ratio 0.03 0.94 006 080 039 074 041 001
Control Delay 16.2 63.9 416 235 20 889 185 125
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

1: Deer Island Rd & US 30 2/23/2011
- ¢ NNt A

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 16.2 63.9 416 235 20 889 185 125
Queue Length 50th (ft) 3 313 4 396 1 69 167 1
Queue Length 95th (ft) 17 #515 m8 362 24 #153 270 9
Internal Link Dist (ft) 145 99 1545 919

Turn Bay Length (ft) 110 300 110 110
Base Capacity (vph) 429 519 121 1534 857 125 1779 497
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.88 004 080 039 071 041 001

Intersection Summary

Area Type:
Cycle Length: 120

Actuated Cycle Length: 120

Offset: 81 (68%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:

1: Deer Island Rd & US 30

T as IL\."El'l —* 54
B7 s [ 13z [ |50s |
Fra—
¢ ul s ‘\\ a5 ald
BF s | 13= | A0 = |
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2031 Future Traffic Conditions - 1997 TSP Option
1: Deer Island Rd & US 30

Weekday PM Peak Hour

2/23/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 5 1 7 298 2 134 5 1160 321 85 687 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 45 55 55 4.0 55 55
Lane Util. Factor 1.00 1.00 100 095 100 100 095 100
Frt 0.93 0.96 100 100 08 100 100 085
Flt Protected 0.98 0.97 095 100 100 09 100 100
Satd. Flow (prot) 1215 1621 1710 3353 1473 1662 3288 916
FIt Permitted 0.89 0.79 095 100 100 09 100 100
Satd. Flow (perm) 1107 1320 1710 3353 1473 1662 3288 916
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 5 1 7 314 2 141 5 1221 338 89 723 6
RTOR Reduction (vph) 0 4 0 0 14 0 0 0 194 0 0 2
Lane Group Flow (vph) 0 9 0 0 443 0 5 1221 144 89 723 4
Heavy Vehicles (%) 20% 100%  29% 0% 0% 0% 0% 2% 1% 0% 4%  67%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 43.0 43.0 17 513 513 122 613 613
Effective Green, g (s) 43.0 43.0 17 513 513 122 613 613
Actuated g/C Ratio 0.36 0.36 001 043 043 010 051 051
Clearance Time (S) 4.0 4.0 45 55 55 4.0 55 55
Vehicle Extension (s) 2.5 2.5 2.5 5.1 5.1 2.5 5.1 5.1
Lane Grp Cap (vph) 397 473 24 1433 630 169 1680 468
v/s Ratio Prot 0.00 ¢0.36 c0.05 0.22
v/s Ratio Perm 0.01 c0.34 0.10 0.00
v/c Ratio 0.02 0.94 021 085 023 053 043 001
Uniform Delay, d1 24.9 37.2 585 309 218 512 184 144
Progression Factor 1.00 1.00 0.76 0.67 0.33 1.00 1.00 1.00
Incremental Delay, d2 0.0 26.0 2.8 6.0 0.8 2.3 0.8 0.0
Delay (s) 24.9 63.2 471 266 79 534 192 145
Level of Service © E D © A D B B
Approach Delay (s) 24.9 63.2 22.6 22.9
Approach LOS © E © ©
Intersection Summary
HCM Average Control Delay 29.2 HCM Level of Service ©
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 135
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

2: Pittsburg Rd & US 30 2/23/2011
2 T I
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 177 172 270 1233 785 179
Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800
Storage Length (ft) 0 25 100 50
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 095 095 100
Ped Bike Factor 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1599 1377 1629 3320 3257 1443
FIt Permitted 0.950 0.286
Satd. Flow (perm) 1596 1377 490 3320 3257 1443
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 78 137
Link Speed (mph) 35 40 40
Link Distance (ft) 567 871 1625
Travel Time () 11.0 148  271.7
Confl. Peds. (#/hr) 1
Peak Hour Factor 09 09 09 09 09 096
Heavy Vehicles (%) 4% 8% 5% 3% 5% 6%
Adj. Flow (vph) 184 179 281 1284 818 186
Shared Lane Traffic (%)
Lane Group Flow (vph) 184 179 281 1284 818 186
Turn Type Perm  pm+pt pm+ov
Protected Phases 4 5 2 6 4
Permitted Phases 4 2 6
Detector Phase 4 4 5 2 6 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 80 200 200 300
Total Split (s) 340 340 300 8.0 560 340
Total Split (%) 283% 283% 25.0% 71.7% 46.7% 28.3%
Maximum Green (S) 300 300 260 820 520 300
Yellow Time (s) 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 210 210 11.0 110 210
Pedestrian Calls (#/hr) 1 1 1 1 1
v/c Ratio 072 063 057 050 039 015
Control Delay 628 351 6.7 4.4 6.4 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 628 351 6.7 4.4 6.4 0.6
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2031 Future Traffic Conditions - 1997 TSP Option Weekday PM Peak Hour

2: Pittsburg Rd & US 30 2/23/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR
Queue Length 50th (ft) 137 73 27 67 93 2
Queue Length 95th (ft) 201 141 62 218 mll5 mlo
Internal Link Dist (ft) 487 791 1545

Turn Bay Length (ft) 25 100 50
Base Capacity (vph) 400 403 626 2567 2084 1338
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 046 044 045 050 039 014

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 106 (88%), Referenced to phase 2:NBTL and 6:SBT, Start of Yellow
Natural Cycle: 65

Control Type: Actuated-Coordinated

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Pittsburg Rd & US 30

T as # nd
Bk = I EEE
‘\ @b ¢ ok
A0 = | BE 2 |
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2031 Future Traffic Conditions - 1997 TSP Option Weekday PM Peak Hour

2: Pittsburg Rd & US 30 2/23/2011
2 T N I
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 177 172 270 1233 785 179
Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 100 100 095 095 100
Frpb, ped/bikes 100 100 100 100 100 1.00
Flpb, ped/bikes 100 100 100 100 100 1.00
Frt 100 08 100 100 100 085
Flt Protected 095 100 09 100 100 100
Satd. Flow (prot) 1599 1377 1629 3320 3257 1443
FIt Permitted 095 100 029 100 100 100
Satd. Flow (perm) 1599 1377 489 3320 3257 1443
Peak-hour factor, PHF 09 09 09 09 09 096
Adj. Flow (vph) 184 179 281 1284 818 186
RTOR Reduction (vph) 0 66 0 0 0 27
Lane Group Flow (vph) 184 113 281 1284 818 159
Confl. Peds. (#/hr) 1
Heavy Vehicles (%) 4% 8% 5% 3% 5% 6%
Turn Type Perm  pm+pt pm+ov
Protected Phases 4 5 2 6 4
Permitted Phases 4 2 6
Actuated Green, G (s) 192 192 928 928 768  96.0
Effective Green, g (s) 192 192 928 928 768  96.0
Actuated g/C Ratio 016 016 077 077 064 0.0
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 256 220 492 2567 2084 1203
v/s Ratio Prot c0.12 c0.06 039 025 0.02
v/s Ratio Perm 0.08 ¢0.38 0.09
vlc Ratio 072 052 057 050 039 013
Uniform Delay, d1 478 461 5.2 50 104 2.7
Progression Factor 1.00 1.00 0.72 0.68 0.50 0.51
Incremental Delay, d2 9.3 2.0 1.2 0.5 0.5 0.0
Delay (s) 571 482 4.9 39 5.6 1.4
Level of Service E D A A A A
Approach Delay (s) 52.7 4.1 4.9
Approach LOS D A A
Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 8.0
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

3: Wyeth St & US 30 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s LI ul LI ul

Volume (vph) 3 6 80 46 2 34 40 1457 202 40 907 11

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800

Storage Length (ft) 0 0 0 0 85 250 85 25

Storage Lanes 0 0 0 0 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 100 1.00 095 1.00

Ped Bike Factor

Frt 0.878 0.943 0.850 0.850

Flt Protected 0.998 0.973 0.950 0.950

Satd. Flow (prot) 0 1439 0 0 1588 0 1710 3226 1488 1662 3196 1530

Flt Permitted 0.998 0.973 0.950 0.950

Satd. Flow (perm) 0 1439 0 0 1588 0 1710 3226 1488 1662 3196 1530

Link Speed (mph) 25 25 40 40

Link Distance (ft) 275 614 1403 871

Travel Time () 7.5 16.7 23.9 14.8

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 095 095 09 09 09 09 09 095 095 09 09 095

Heavy Vehicles (%) 8% 0% 7% 2% 0% 0% 0% 6% 0% 0% 7% 0%

Adj. Flow (vph) 3 6 84 48 2 36 42 1534 213 42 955 12

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 93 0 0 86 0 42 1534 213 42 955 12

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

3: Wyeth St & US 30 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s LI ul LI ul

Volume (veh/h) 3 6 80 46 2 34 40 1457 202 40 907 11

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095

Hourly flow rate (vph) 3 6 84 48 2 36 42 1534 213 42 955 12

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 871

pX, platoon unblocked 090 090 09 09 0.0 0.90

vC, conflicting volume 1927 2869 480 2270 2668 767 966 1746

vCl, stage 1 conf vol 1039 1039 1618 1618

vC2, stage 2 conf vol 888 1831 652 1051

vCu, unblocked vol 1802 2854 187 2185 2630 767 730 1746

tC, single (s) 7.7 6.5 7.0 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S) 6.7 55 6.5 55

tF (s) 3.6 4.0 34 33 4.0 33 2.2 2.2

p0 queue free % 98 92 88 50 98 90 95 88

cM capacity (veh/h) 158 75 721 96 130 349 791 364

Direction, Lane # EB1 WB1 NB1 NB2 NB3 NB4 SB1 SB2 SB3 SB4

Volume Total 94 86 42 767 767 213 42 477 477 12

Volume Left 3 48 42 0 0 0 42 0 0 0

Volume Right 84 36 0 0 0 213 0 0 0 12

cSH 424 139 791 1700 1700 1700 364 1700 1700 1700

Volume to Capacity 022 062 005 045 045 013 012 028 028 0.01

Queue Length 95th (ft) 21 82 4 0 0 0 10 0 0 0

Control Delay (s) 159 665 9.8 0.0 0.0 00 162 0.0 0.0 0.0

Lane LOS C F A C

Approach Delay (s) 159  66.5 0.2 0.7

Approach LOS C F

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 61.0% ICU Level of Service B

Analysis Period (min) 15

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_97TSP-Option.syn

MJB

Synchro 7 - Report

Page 8



2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

4: St Helens St & US 30 2/23/2011
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 614 290 1456 0 0 1032
Ideal Flow (vphpl) 1750 1750 1800 1750 1750 1800
Lane Util. Factor 097 1.00 095 100 100 0.95
Ped Bike Factor 0.99
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3193 1458 3226 0 0 3420
FIt Permitted 0.950
Satd. Flow (perm) 3193 1437 3226 0 0 3420
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 38
Link Speed (mph) 25 35 35
Link Distance (ft) 349 598 1403
Travel Time (s) 9.5 11.6 27.3
Confl. Bikes (#/hr) 4
Peak Hour Factor 095 095 09 095 095 095
Heavy Vehicles (%) 1% 2% 6% 0% 5% 0%
Adj. Flow (vph) 646 305 1533 0 0 1086
Shared Lane Traffic (%)
Lane Group Flow (vph) 646 305 1533 0 0 1086
Turn Type custom
Protected Phases 2 6
Permitted Phases 8 8
Detector Phase 8 8 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 200 20.0
Total Split (s) 420 420 780 0.0 00 780
Total Split (%) 35.0% 35.0% 65.0% 0.0% 0.0% 650%
Maximum Green (s) 380 380 740 74.0
Yellow Time (s) 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 21,0 210 110 11.0
Pedestrian Calls (#/hr) 1 1 1 1
v/c Ratio 079 077 070 0.47
Control Delay 49.0 492 5.4 6.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 490 492 5.4 6.0
Queue Length 50th (ft) 242 195 89 163
Queue Length 95th (ft) 284 279 96 75
Internal Link Dist (ft) 269 518 1323
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2031 Future Traffic Conditions - 1997 TSP Option Weekday PM Peak Hour
4: St Helens St & US 30 2/23/2011

2R BV
loeGow __ weL WeR Wer NeR ss ser 000000000000

Turn Bay Length (ft)

Base Capacity (vph) 1011 481 2187 2319

Starvation Cap Reductn 0 0 2 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 064 063 0.70 0.47

Intersection Swowi@2ry 0000000000000
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 40 (33%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 70

Control Type: Actuated-Coordinated

Splits and Phases:  4: St Helens St & US 30
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2031 Future Traffic Conditions - 1997 TSP Option Weekday PM Peak Hour

4: St Helens St & US 30 2/23/2011
v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 614 290 1456 0 0 1032
Ideal Flow (vphpl) 1750 1750 1800 1750 1750 1800
Total Lost time (S) 4.0 4.0 4.0 4.0
Lane Util. Factor 097 100 095 0.95
Frpb, ped/bikes 100 098 1.00 1.00
Flpb, ped/bikes 100 100 1.00 1.00
Frt 100 085 1.00 1.00
Flt Protected 095 100 1.00 1.00
Satd. Flow (prot) 3193 1436 3226 3420
FIt Permitted 095 100 1.00 1.00
Satd. Flow (perm) 3193 1436 3226 3420
Peak-hour factor, PHF 095 095 09 09 09 09
Adj. Flow (vph) 646 305 1533 0 0 1086
RTOR Reduction (vph) 0 28 0 0 0 0
Lane Group Flow (vph) 646 277 1533 0 0 1086
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 1% 2% 6% 0% 5% 0%
Turn Type custom
Protected Phases 2 6
Permitted Phases 8 8
Actuated Green, G (s) 306 306 814 814
Effective Green, g (s) 306 306 814 814
Actuated g/C Ratio 026 026 068 0.68
Clearance Time () 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 814 366 2188 2320
v/s Ratio Prot c0.48 0.32
v/s Ratio Perm c0.20 0.19
vlc Ratio 079 076 0.70 0.47
Uniform Delay, d1 418 413 118 9.1
Progression Factor 1.00 1.00 0.31 0.54
Incremental Delay, d2 5.4 8.6 1.3 0.6
Delay (s) 471 499 5.0 5.6
Level of Service D D A A
Approach Delay (s) 48.0 5.0 5.6
Approach LOS D A A
Intersection Summary
HCM Average Control Delay 16.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 8.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_97TSP-Option.syn Synchro 7 - Report
MJB Page 11



2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

5: Columbia Blvd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 152 261 72 0 0 0 45 1302 271 152 1192 301
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 80 80 0 0 120 430 120 155
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 095 09 100 100 100 100 100 095 100 100 095 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.982 0.950 0.950
Satd. Flow (prot) 0 3245 1488 0 0 0 1660 3226 1444 1614 3257 1530
FIt Permitted 0.982 0.950 0.950
Satd. Flow (perm) 0 3245 1488 0 0 0 1660 3226 1444 1614 3257 1530
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 53 244 264
Link Speed (mph) 25 25 35 35
Link Distance (ft) 1699 1325 1662 598
Travel Time (s) 46.3 36.1 324 11.6
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 3% 6% 3% 3% 5% 0%
Adj. Flow (vph) 160 275 76 0 0 0 47 1371 285 160 1255 317
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 435 76 0 0 0 47 1371 285 160 1255 317
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 300 80 200 200 200 200 200
Total Split (s) 300 300 300 0.0 0.0 00 130 670 670 230 770 770
Total Split (%) 25.0% 25.0% 25.0% 0.0% 00% 00% 108% 55.8% 55.8% 19.2% 642% 64.2%
Maximum Green (s) 260 260 260 90 630 630 190 730 730
Yellow Time (s) 35 35 35 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 210 210 210 110 110 110 110 110
Pedestrian Calls (#/hr) 1 1 1 1 1 1 1 1
v/c Ratio 0.74 024 041 073 030 073 058 029
Control Delay 544 179 542 174 25 659 7.2 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Total Delay 544 179 542 174 25 659 7.3 0.8
Queue Length 50th (ft) 168 15 33 304 17 105 252 0
Queue Length 95th (ft) 218 57 m55 325 26 185 268 11
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

5. Columbia Blvd & US 30 2/23/2011
-—
A -y ¥ R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 1619 1245 1582 518
Turn Bay Length (ft) 80 120 430 120 155
Base Capacity (vph) 703 364 125 1887 946 258 2170 1108
Starvation Cap Reductn 0 0 0 0 0 0 236 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 062 021 038 073 030 062 065 0.29
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 18 (15%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  5: Columbia Blvd & US 30
\.' al T a2 —* 54
s | 7= | [z0=
¢ ok ‘\\ (o]
775 [ M2s ]
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

5: Columbia Blvd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 152 261 72 0 0 0 45 1302 271 152 1192 301
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 1.00 100 095 100 100 095 100
Frt 100 085 100 100 08 100 100 085
Flt Protected 098 1.00 095 100 100 09 100 100
Satd. Flow (prot) 3244 1488 1660 3226 1444 1614 3257 1530
FIt Permitted 098 1.00 095 100 100 09 100 100
Satd. Flow (perm) 3244 1488 1660 3226 1444 1614 3257 1530
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 160 275 76 0 0 0 47 1371 285 160 1255 317
RTOR Reduction (vph) 0 0 43 0 0 0 0 0 101 0 0 90
Lane Group Flow (vph) 0 435 33 0 0 0 47 1371 184 160 1255 227
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 3% 6% 3% 3% 5% 0%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 216 216 72 702 702 162 792 792
Effective Green, g (s) 216 216 72 702 702 162 792 792
Actuated g/C Ratio 018 018 006 059 059 013 066 0.66
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 584 268 100 1887 845 218 2150 1010
v/s Ratio Prot 0.03 c042 c0.10  0.39
v/s Ratio Perm 013 0.2 0.13 0.15
v/c Ratio 074 012 047 073 022 073 058 022
Uniform Delay, d1 466 412 546 180 118 498 113 8.1
Progression Factor 1.00 1.00 0.86 0.78 0.63 0.98 0.50 0.12
Incremental Delay, d2 5.1 0.2 2.7 1.9 05 104 1.0 0.4
Delay (s) 517 414 496 16.0 79 594 6.7 14
Level of Service D D D B A E A A
Approach Delay (s) 50.2 0.0 15.6 10.6
Approach LOS D A B B
Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 12.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

6: Vernonia Rd & US 30 2/23/2011
2 T I
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 25 202 257 1700 1197 44
Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800
Storage Length (ft) 0 50 85 25
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 095 095 100
Ped Bike Factor 1.00 1.00 0.97
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1662 1444 1693 3353 3257 1485
FIt Permitted 0.950 0.950
Satd. Flow (perm) 1660 1444 1686 3353 3257 1436
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 213 13
Link Speed (mph) 25 35 35
Link Distance (ft) 1136 1937 1662
Travel Time () 31.0 37.7 324
Confl. Peds. (#/hr) 1 6 6
Peak Hour Factor 095 09 09 09 09 09
Heavy Vehicles (%) 0% 3% 1% 2% 5% 3%
Adj. Flow (vph) 26 213 271 1789 1260 46
Shared Lane Traffic (%)
Lane Group Flow (vph) 26 213 271 1789 1260 46
Turn Type Perm Prot pm+ov
Protected Phases 4 5 2 6 4
Permitted Phases 4 6
Detector Phase 4 4 5 2 6 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 200 200 200 300
Total Split (s) 300 300 300 9.0 600 300
Total Split (%) 25.0% 25.0% 25.0% 75.0% 50.0% 25.0%
Maximum Green (S) 260 260 260 86.0 560 26.0
Yellow Time (s) 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 210 210 11.0 110 210
Pedestrian Calls (#/hr) 1 1 1 1 1
v/c Ratio 017 066 083 063 063 005
Control Delay 489 158 605 30 133 11
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 489 158 605 30 133 11
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2031 Future Traffic Conditions - 1997 TSP Option

6: Vernonia Rd & US 30

Weekday PM Peak Hour

2/23/2011

2 T N I

Lane Group EBL EBR NBL NBT SBT SBR
Queue Length 50th (ft) 20 0 194 69 144 2
Queue Length 95th (ft) 41 64 m255 351 506 m0
Internal Link Dist (ft) 1056 1857 1582

Turn Bay Length (ft) 50 85 25
Base Capacity (vph) 360 480 372 2825 2004 1208
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 007 044 073 063 063 004

Intersection Summary

Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120

Offset: 23 (19%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 90
Control Type: Actuated-Coordinated

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  6: Vernonia Rd & US 30

T as # ad
0 = 0=
‘\ a5 ¢ ul s
s | lle0s
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

6: Vernonia Rd & US 30 2/23/2011
2 T N I
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 25 202 257 1700 1197 44
Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 100 100 095 095 100
Frpb, ped/bikes 100 100 100 100 100 0.97
Flpb, ped/bikes 100 100 100 100 100 1.00
Frt 100 08 100 100 100 085
Flt Protected 095 100 09 100 100 100
Satd. Flow (prot) 1662 1444 1693 3353 3257 1442
FIt Permitted 095 100 09 100 100 100
Satd. Flow (perm) 1662 1444 1693 3353 3257 1442
Peak-hour factor, PHF 095 095 09 09 09 09
Adj. Flow (vph) 26 213 271 1789 1260 46
RTOR Reduction (vph) 0 194 0 0 0 4
Lane Group Flow (vph) 26 19 271 1789 1260 42
Confl. Peds. (#/hr) 1 6 6
Heavy Vehicles (%) 0% 3% 1% 2% 5% 3%
Turn Type Perm Prot pm+ov
Protected Phases 4 5 2 6 4
Permitted Phases 4 6
Actuated Green, G (s) 109 109 233 1011 738 847
Effective Green, g (s) 109 109 233 1011 738 847
Actuated g/C Ratio 009 009 019 084 061 071
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 131 329 2825 2003 1066
v/s Ratio Prot c0.02 c0.16 ¢053 039 0.00
v/s Ratio Perm 0.01 0.03
vlc Ratio 017 015 082 063 063 004
Uniform Delay, d1 504 503 464 32 145 53
Progression Factor 1.00 1.00 1.02 0.51 0.71 0.26
Incremental Delay, d2 0.5 0.5 9.6 0.7 1.3 0.0
Delay (s) 509 508 571 23 116 1.4
Level of Service D D E A B A
Approach Delay (s) 50.8 95 112
Approach LOS D A B
Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 8.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts N Ts LI ul LI ul
Volume (vph) 219 269 107 209 239 278 151 1569 133 205 998 178
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 130 0 215 0 130 310 130 140
Storage Lanes 1 0 2 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 097 100 100 100 095 100 100 095 100
Ped Bike Factor 1.00 0.98
Frt 0.957 0.919 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1646 1669 0 3131 1559 0 1710 3320 1365 1525 3320 1530
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1646 1669 0 3131 1559 0 1710 3320 1365 1525 3320 1498
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 49 132 128
Link Speed (mph) 30 30 35 35
Link Distance (ft) 1390 1323 3867 969
Travel Time () 31.6 30.1 75.3 18.9
Confl. Bikes (#/hr) 1 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 1% 0% 0% 3% 1% 5% 0% 3% 9% 9% 3% 0%
Adj. Flow (vph) 223 274 109 213 244 284 154 1601 136 209 1018 182
Shared Lane Traffic (%)
Lane Group Flow (vph) 223 383 0 213 528 0 154 1601 136 209 1018 182
Turn Type Prot Prot Prot pm+ov Prot pm+ov
Protected Phases 7 3 8 5 2 3 1 6 7
Permitted Phases 4 2 6
Detector Phase 7 4 3 8 5 2 3 1 6 7
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 40 100 4.0 40 100 4.0
Minimum Split (s) 85 390 85 390 85 245 85 85 245 8.5
Total Split (s) 16.0  39.0 00 160 390 00 160 490 160 160 490 16.0
Total Split (%) 133% 325% 0.0% 133% 325% 0.0% 133% 408% 133% 133% 408% 13.3%
Maximum Green (s) 120  35.0 120  35.0 120 445 120 120 445 120
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 45 4.0 4.0 45 4.0
All-Red Time (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 45 4.0 4.0 4.5 4.0
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 2.3 2.3 2.3 2.3 2.3 4.1 2.3 2.3 4.1 2.3
Minimum Gap (s) 0.5 1.0 0.5 1.0 0.5 2.1 0.5 0.5 2.1 0.5
Time Before Reduce (s) 8.0 8.0 8.0 8.0 8.0 100 8.0 8.0 100 8.0
Time To Reduce (s) 3.0 3.0 3.0 3.0 30 200 3.0 30 200 3.0
Recall Mode None  None None  None None C-Max None None C-Max None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 21.0 21.0 11.0 14.0
Pedestrian Calls (#/hr) 1 1 1 1
v/c Ratio 135 088 049 1.08 09 130 017 137 083 023
H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_97TSP-Option.syn Synchro 7 - Report

MJB

Page 18



2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 2338 633 534 101.0 78.0 160.7 03 2277 257 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2338 633 534 101.0 78.0 160.7 03 2277 257 4.1
Queue Length 50th (ft) ~227 271 80 ~429 128  ~843 0 -~218 192 12
Queue Length 95th (ft) #386  #386 125  #648 m#146 m#964 ml  #373 291 28
Internal Link Dist (ft) 1310 1243 3787 889
Turn Bay Length (ft) 130 215 130 310 130 140
Base Capacity (vph) 165 499 439 489 171 1231 808 153 1231 782
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 135  0.77 049 108 090 130 017 137 083 023
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 71 (59%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 135
Control Type: Actuated-Coordinated
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  7: Gable Rd & US30

T as \.' al ad fF [ue]
49 g | 1B = [ EER | [if= |
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts N Ts LI ul LI ul
Volume (vph) 219 269 107 209 239 278 151 1569 133 205 998 178
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 45 4.0 4.0 4.5 4.0
Lane Util. Factor 100 1.00 097 1.00 100 095 100 100 095 100
Frpb, ped/bikes 100 1.00 100 1.00 100 100 100 100 100 0098
Flpb, ped/bikes 100 1.00 100 1.00 100 100 100 100 100 1.00
Frt 100 096 100 0.92 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 1646 1669 3131 1560 1710 3320 1365 1525 3320 1505
FIt Permitted 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (perm) 1646 1669 3131 1560 1710 3320 1365 1525 3320 1505
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 223 274 109 213 244 284 154 1601 136 209 1018 182
RTOR Reduction (vph) 0 13 0 0 35 0 0 0 65 0 0 68
Lane Group Flow (vph) 223 370 0 213 493 0 154 1601 71 209 1018 114
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 1% 0% 0% 3% 1% 5% 0% 3% 9% 9% 3% 0%
Turn Type Prot Prot Prot pm+ov Prot pm+ov
Protected Phases 7 3 8 5 2 3 1 6 7
Permitted Phases 4 2 6
Actuated Green, G (s) 120 302 16.8  35.0 120 445 613 120 445 56.5
Effective Green, g (s) 120 302 16.8  35.0 120 445 613 120 445 565
Actuated g/C Ratio 010 025 014 029 010 037 051 010 037 047
Clearance Time () 4.0 4.0 4.0 4.0 4.0 45 4.0 4.0 45 4.0
Vehicle Extension (s) 2.3 2.3 2.3 2.3 2.3 4.1 2.3 2.3 4.1 2.3
Lane Grp Cap (vph) 165 420 438 455 171 1231 743 153 1231 759
v/s Ratio Prot c0.14 0.07 ¢c0.32 009 c048 001 c014 031 0.02
v/s Ratio Perm 0.22 0.04 0.06
vlc Ratio 135 088 049 1.08 090 130 010 137 083 015
Uniform Delay, d1 540 432 476 425 534 378 151 540 343 181
Progression Factor 1.00 1.00 1.00 1.00 0.96 0.55 0.05 0.64 0.58 0.65
Incremental Delay, d2 1926 188 05 668 225 1379 0.0 196.7 5.7 0.0
Delay (s) 246.6  62.0 481 109.3 739 1585 0.7 2312 254 117
Level of Service F E D F E F A F C B
Approach Delay (s) 129.9 91.7 140.3 54.2
Approach LOS F F F D
Intersection Summary
HCM Average Control Delay 105.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 16.5
Intersection Capacity Utilization 117.2% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

8: Milliard Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 119 161 70 137 160 79 119 1654 85 138 1021 153
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 0 250 0 110 110 150 150 200
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Ped Bike Factor 100 1.00 100 1.00 1.00 098 1.00 0.97
Frt 0.955 0.951 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1662 1663 0 1662 1657 0 1693 3288 1153 1662 3288 1530
FIt Permitted 0.357 0.372 0.950 0.950
Satd. Flow (perm) 623 1663 0 650 1657 0 1689 3288 1126 1662 3288 1483
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 19 48 159
Link Speed (mph) 40 40 45 45
Link Distance (ft) 737 300 1086 3867
Travel Time () 12.6 5.1 16.5 58.6
Confl. Peds. (#/hr) 3 3 1 1 3 1 1 3
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 4%  29% 0% 4% 0%
Adj. Flow (vph) 124 168 73 143 167 82 124 1723 89 144 1064 159
Shared Lane Traffic (%)
Lane Group Flow (vph) 124 241 0 143 249 0 124 1723 89 144 1064 159
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 300 300 80 200 200 80 200 200
Total Split (s) 320 320 00 320 320 00 200 720 720 160 680 68.0
Total Split (%) 26.7% 26.7% 0.0% 26.7% 26.7% 0.0% 16.7% 60.0% 60.0% 13.3% 56.7% 56.7%
Maximum Green (s) 280 280 280 280 160 680 680 120 640 64.0
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 210 210 210 210 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 1 1 1 1 1 1 1 1
v/c Ratio 089 0.63 098 0.65 066 091 013 087 057 018
Control Delay 980  46.6 1171 473 67.7 316 6.7 641 3.2 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 980  46.6 1171 473 67.7 316 6.7 641 3.2 0.3
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

8: Milliard Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 92 156 110 161 93 608 14 115 40 1
Queue Length 95th (ft) #208 245 #242 252 156  #767 39 m#164 46 m0
Internal Link Dist (ft) 657 220 1006 3787
Turn Bay Length (ft) 110 150 150 200
Base Capacity (vph) 145 401 152 401 226 1895 669 166 1860 908
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.60 094 0.62 055 091 013 087 057 018
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 116 (97%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  8: Milliard Rd & US 30
T a2 \.' @l —* 54
72z | E= I |
Jv -—
‘\ @b ok fuls]
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

8: Milliard Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 119 161 70 137 160 79 119 1654 85 138 1021 153
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 095 100 100 095 100
Frpb, ped/bikes 100 1.00 100 1.00 100 100 098 100 100 0.97
Flpb, ped/bikes 100 1.00 100 1.00 100 100 100 100 100 1.00
Frt 100 095 100 095 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 1659 1662 1661 1656 1693 3288 1126 1662 3288 1483
FIt Permitted 036 1.00 037 1.00 095 100 100 09 100 100
Satd. Flow (perm) 624 1662 651 1656 1693 3288 1126 1662 3288 1483
Peak-hour factor, PHF 09 09 09 09 09 09 09 09 09 09 096 0.96
Adj. Flow (vph) 124 168 73 143 167 82 124 1723 89 144 1064 159
RTOR Reduction (vph) 0 13 0 0 15 0 0 0 20 0 0 69
Lane Group Flow (vph) 124 228 0 143 234 0 124 1723 69 144 1064 90
Confl. Peds. (#/hr) 3 3 1 1 3 1 1 3
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 4%  29% 0% 4% 0%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 268  26.8 268  26.8 133 692 692 120 679 679
Effective Green, g (s) 268 268 268 268 133 692 692 120 679 679
Actuated g/C Ratio 022 022 022 022 011 058 058 010 057 057
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 139 371 145 370 188 1896 649 166 1860 839
v/s Ratio Prot 0.14 0.14 0.07 c0.52 c0.09 0.32
v/s Ratio Perm 0.20 c0.22 0.06 0.06
vlc Ratio 089 061 099 0.63 066 091 011 087 057 011
Uniform Delay, d1 452 419 464 422 512 226 115 532 167 120
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.58 0.13 0.00
Incremental Delay, d2 455 3.0 70.0 35 8.1 7.9 03 248 0.8 0.2
Delay (s) 90.7 449 116.4 457 593 305 118 558 3.0 0.2
Level of Service F D F D E C B E A A
Approach Delay (s) 60.5 715 315 8.3
Approach LOS E E C A
Intersection Summary
HCM Average Control Delay 30.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 12.0
Intersection Capacity Utilization 92.8% ICU Level of Service F

Analysis Period (min) 15
¢ Critical Lane Group
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

9: West St & Deer Island Rd 2/23/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL  SBR

Lane Configurations iy 4 ul L

Volume (vph) 5 174 160 217 219 5

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.997

Flt Protected 0.998 0.953

Satd. Flow (prot) 0 1746 1716 1488 1647 0

FIt Permitted 0.998 0.953

Satd. Flow (perm) 0 1746 1716 1488 1647 0

Link Speed (mph) 25 25 25

Link Distance (ft) 2305 403 1964

Travel Time () 629 110 53.6

Confl. Peds. (#/hr) 5 5 3 4

Peak Hour Factor 090 090 090 09 090 0.0

Heavy Vehicles (%) 0% 0% 2% 0% 1% 0%

Adj. Flow (vph) 6 193 178 241 243 6

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 178 241 249 0

Sign Control Stop  Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

9: West St & Deer Island Rd 2/23/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy 4 ul L

Volume (veh/h) 5 174 160 217 219 5

Sign Control Stop  Stop Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 6 193 178 241 243 6

Pedestrians 4 3 5

Lane Width (ft) 120 120 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh) 4

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 587 496 499 8 3

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 587 496 499 8 3

tC, single (s) 7.1 6.5 6.5 6.2 4.1

tC, 2 stage (S)

tF (s) 33 4.0 4.0 33 2.2

p0 queue free % 97 52 56 78 85

cM capacity (veh/h) 189 404 400 1073 1622

Direction, Lane # EB1 WB1 SB1

Volume Total 199 419 249

Volume Left 6 0 243

Volume Right 0 241 6

cSH 391 942 1622

Volume to Capacity 051 044 015

Queue Length 95th (ft) 69 58 13

Control Delay (s) 233 143 7.5

Lane LOS C B A

Approach Delay (s) 233 143 7.5

Approach LOS C B

Intersection Summary

Average Delay 14.4

Intersection Capacity Utilization 34.5% ICU Level of Service

Analysis Period (min)

15
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

10: West St & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Volume (vph) 128 145 83 9 153 3 107 38 28 2 24 114

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.998 0.978 0.890

Flt Protected 0.977 0.997 0.970 0.999

Satd. Flow (prot) 0 1710 1488 0 1741 0 0 1660 0 0 1556 0

Flt Permitted 0.977 0.997 0.970 0.999

Satd. Flow (perm) 0 1710 1488 0 1741 0 0 1660 0 0 1556 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 403 853 1453 709

Travel Time () 11.0 233 39.6 19.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 090 090 09 09 09 09 09 090 090 090 09 0.90

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 142 161 92 10 170 3 119 42 31 2 27 127

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 303 92 0 183 0 0 192 0 0 156 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

10: West St & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Sign Control Stop Stop Stop Stop

Volume (vph) 128 145 83 9 153 3 107 38 28 2 24 114

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 09 0.90

Hourly flow rate (vph) 142 161 92 10 170 3 119 42 31 2 27 127

Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total (vph) 303 92 183 192 156

Volume Left (vph) 142 0 10 119 2

Volume Right (vph) 0 92 3 31 127

Hadj (s) 023 -070 000 003 -0.49

Departure Headway (s) 6.0 5.1 5.6 5.7 5.3

Degree Utilization, x 051 013 029 031 0.23

Capacity (veh/h) 573 677 591 567 601

Control Delay (s) 13.8 76 109 113 9.9

Approach Delay (s) 12.3 109 113 9.9

Approach LOS B B B A

Intersection Summary

Delay 11.4

HCM Level of Service B

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - 1997 TSP Option
11: Columbia Blvd & 6th St

Weekday PM Peak Hour
2/23/2011

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts s s s
Volume (vph) 113 273 8 2 246 82 0 2 1 47 4 57
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) 0% 0% -1% 1%
Storage Length (ft) 65 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Ped Bike Factor
Frt 0.996 0.966 0.955 0.929
Flt Protected 0.950 0.979
Satd. Flow (prot) 1646 1726 0 0 1678 0 0 1260 0 0 1534 0
FIt Permitted 0.950 0.979
Satd. Flow (perm) 1646 1726 0 0 1678 0 0 1260 0 0 1534 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 559 839 582 1453
Travel Time (s) 15.2 229 15.9 39.6
Confl. Peds. (#/hr) 7 7 7 7
Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90
Heavy Vehicles (%) 1% 1% 0% 0% 1% 0% 0% 0% 100% 3%  25% 2%
Adj. Flow (vph) 126 303 9 2 273 91 0 2 1 52 4 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 126 312 0 0 366 0 0 3 0 0 119 0
Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

11: Columbia Blvd & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts s s s

Volume (veh/h) 113 273 8 2 246 82 0 2 1 47 4 57

Sign Control Free Free Stop Stop

Grade 0% 0% -1% 1%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 126 303 9 2 273 91 0 2 1 52 4 63

Pedestrians 7 7

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 364 319 955 935 322 887 894 319

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 364 319 955 935 322 887 894 319

tC, single (s) 4.1 4.1 7.1 6.5 7.2 7.1 6.8 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 33 4.0 4.2 35 4.2 33

p0 queue free % 90 100 100 99 100 78 98 91

cM capacity (veh/h) 1200 1245 196 238 534 237 229 722

Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total 126 312 367 3 120

Volume Left 126 0 2 0 52

Volume Right 0 9 91 1 63

cSH 1200 1700 1245 292 367

Volume to Capacity 010 018 000 001 033

Queue Length 95th (ft) 9 0 0 1 35

Control Delay (s) 8.4 0.0 01 175 195

Lane LOS A A C C

Approach Delay (s) 2.4 01 175 195

Approach LOS C C

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 62 366 132 30 298 11 97 112 23 3 80 41

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 0% 2%

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor 0.99 1.00 0.99 0.99

Frt 0.968 0.996 0.986 0.955

Flt Protected 0.994 0.996 0.979 0.999

Satd. Flow (prot) 0 1649 0 0 1693 0 0 1661 0 0 1636 0

Flt Permitted 0.925 0.929 0.823 0.994

Satd. Flow (perm) 0 1534 0 0 1578 0 0 1391 0 0 1627 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 43 5 10 43

Link Speed (mph) 25 25 25 25

Link Distance (ft) 643 960 563 720

Travel Time () 17.5 26.2 15.4 19.6

Confl. Peds. (#/hr) 3 14 14 3 6 3 3 6

Peak Hour Factor 090 090 09 09 09 09 09 090 090 090 09 0.90

Heavy Vehicles (%) 3% 1% 0% 8% 2% 0% 0% 3% 0% 0% 0% 0%

Adj. Flow (vph) 69 407 147 33 331 12 108 124 26 3 89 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 623 0 0 376 0 0 258 0 0 138 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 200 200 200 200 200 200 200 200

Total Split (s) 380 380 00 380 380 00 220 220 00 220 220 0.0

Total Split (%) 63.3% 633% 0.0% 633% 633% 00% 36.7% 36.7% 0.0% 36.7% 36.7% 0.0%

Maximum Green (s) 340 340 340 340 180 180 18.0 180

Yellow Time (s) 35 35 35 35 35 35 35 35

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None  None Max Max Max Max

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 110 11.0 110 11.0 110 11.0 110

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

vic Ratio 0.82 0.50 0.51 0.22

Control Delay 20.3 10.8 19.2 11.8

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 20.3 10.8 19.2 11.8

Queue Length 50th (ft) 133 67 58 19

Queue Length 95th (ft) 246 120 145 62
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2031 Future Traffic Conditions - 1997 TSP Option Weekday PM Peak Hour
12: Columbia Blvd & 12th St 2/23/2011

A ey ¢ ANt 2 M4
LneGoup ___ EBL EBT EBR WAL WBT WBR NBL NBT NBR SBL SBT SR

Internal Link Dist (ft) 563 880 483 640

Turn Bay Length (ft)

Base Capacity (vph) 1059 1076 508 614
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.59 0.35 0.51 0.22
Intersection Swowi@2ry 0000000000000
Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 51.1
Natural Cycle: 60

Control Type: Semi Act-Uncoord

Splits and Phases:  12: Columbia Blvd & 12th St
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2031 Future Traffic Conditions - 1997 TSP Option Weekday PM Peak Hour

12: Columbia Blvd & 12th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 62 366 132 30 298 11 97 112 23 3 80 41

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 0% 2%

Total Lost time (S) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 0.99 0.95

Flt Protected 0.99 1.00 0.98 1.00

Satd. Flow (prot) 1652 1691 1657 1636

FIt Permitted 0.92 0.93 0.82 0.99

Satd. Flow (perm) 1536 1578 1392 1629

Peak-hour factor, PHF 090 09 09 09 09 09 09 09 090 090 090 0.0

Adj. Flow (vph) 69 407 147 33 331 12 108 124 26 3 89 46

RTOR Reduction (vph) 0 22 0 0 3 0 0 6 0 0 27 0

Lane Group Flow (vph) 0 601 0 0 373 0 0 252 0 0 111 0

Confl. Peds. (#/hr) 3 14 14 3 6 3 3 6

Heavy Vehicles (%) 3% 1% 0% 8% 2% 0% 0% 3% 0% 0% 0% 0%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 245 245 18.4 18.4

Effective Green, g (s) 24.5 24.5 18.4 18.4

Actuated g/C Ratio 0.48 0.48 0.36 0.36

Clearance Time (S) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 739 760 503 589

v/s Ratio Prot

v/s Ratio Perm c0.39 0.24 c0.18 0.07

v/c Ratio 0.81 0.49 0.50 0.19

Uniform Delay, d1 11.2 9.0 12.7 11.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.8 0.5 35 0.7

Delay (s) 18.1 9.5 16.2 11.8

Level of Service B A B B

Approach Delay (s) 18.1 95 16.2 11.8

Approach LOS B A B B

Intersection Summary

HCM Average Control Delay 14.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 50.9 Sum of lost time (S) 8.0

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 33 213 67 22 213 107 87 201 57 105 146 13

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.971 0.958 0.978 0.993

Flt Protected 0.995 0.997 0.988 0.980

Satd. Flow (prot) 0 1667 0 0 1661 0 0 1653 0 0 1684 0

Flt Permitted 0.995 0.997 0.988 0.980

Satd. Flow (perm) 0 1667 0 0 1661 0 0 1653 0 0 1684 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 3269 1699 1136 924

Travel Time (s) 89.2 46.3 31.0 25.2

Confl. Peds. (#/hr) 1 15 15 1 9 3 3 9

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 7% 1% 0% 0% 1% 0% 0% 4% 0% 0% 2% 0%

Adj. Flow (vph) 36 234 74 24 234 118 96 221 63 115 160 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 344 0 0 376 0 0 380 0 0 289 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Volume (vph) 33 213 67 22 213 107 87 201 57 105 146 13

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Hourly flow rate (vph) 36 234 74 24 234 118 96 221 63 115 160 14

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 344 376 379 290

Volume Left (vph) 36 24 96 115

Volume Right (vph) 74 118 63 14

Hadj (s) 008 -016 -0.01 007

Departure Headway (s) 8.0 7.8 8.0 8.4

Degree Utilization, x 077 082 084 0.68

Capacity (veh/h) 422 438 434 385

Control Delay (s) 327 373 403 271

Approach Delay (s) 327 3713 403 271

Approach LOS D E E D

Intersection Summary

Delay 34.9

HCM Level of Service D

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - 1997 TSP Option
14: Sykes Rd & Columbia Blvd

Weekday PM Peak Hour
2/23/2011

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s iy ul s s
Volume (vph) 36 229 52 24 228 98 48 199 27 89 119 26
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Storage Length (ft) 0 0 0 25 0 0 0 0
Storage Lanes 0 0 0 1 0 0 0 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frt 0.978 0.850 0.987 0.985
Flt Protected 0.994 0.995 0.991 0.981
Satd. Flow (prot) 0 1677 0 0 1741 1473 0 1712 0 0 1674 0
Flt Permitted 0.994 0.995 0.991 0.981
Satd. Flow (perm) 0 1677 0 0 1741 1473 0 1712 0 0 1674 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 679 2026 1723 3269
Travel Time (s) 18.5 55.3 47.0 89.2
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094
Heavy Vehicles (%) 0% 2% 0% 0% 0% 1% 0% 0% 0% 0% 2% 0%
Adj. Flow (vph) 38 244 55 26 243 104 51 212 29 95 127 28
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 337 0 0 269 104 0 292 0 0 250 0
Sign Control Stop Stop Stop Stop
Intersection Summary
Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul s s

Sign Control Stop Stop Stop Stop

Volume (vph) 36 229 52 24 228 98 48 199 27 89 119 26

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094

Hourly flow rate (vph) 38 244 55 26 243 104 51 212 29 95 127 28

Direction, Lane # EB1 WB1 WB2 NB1 SB1

Volume Total (vph) 337 268 104 291 249

Volume Left (vph) 38 26 0 51 95

Volume Right (vph) 55 0 104 29 28

Hadj (s) 005 005 -068 -002 0.3

Departure Headway (s) 6.7 7.2 6.5 6.8 7.0

Degree Utilization, x 063 054 019 055 048

Capacity (veh/h) 492 458 512 479 457

Control Delay (s) 205 171 97 179 164

Approach Delay (s) 205 150 179 164

Approach LOS © © © ©

Intersection Summary

Delay 17.4

HCM Level of Service C

Intersection Capacity Utilization 69.9% ICU Level of Service ©

Analysis Period (min) 15
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 2/23/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (vph) 122 253 382 97 78 99

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 2%

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.973 0.925

Flt Protected 0.984 0.978

Satd. Flow (prot) 0 1683 1696 0 1567 0

FIt Permitted 0.984 0.978

Satd. Flow (perm) 0 1683 1696 0 1567 0

Link Speed (mph) 30 30 35

Link Distance (ft) 819 1665 1723

Travel Time (s) 186 378 33.6

Peak Hour Factor 090 090 090 09 090 0.0

Heavy Vehicles (%) 5% 1% 0% 2% 0% 0%

Adj. Flow (vph) 136 281 424 108 87 110

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 417 532 0 197 0

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2031 Future Traffic Conditions - 1997 TSP Option

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 2/23/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (veh/h) 122 253 382 97 78 99

Sign Control Free  Free Stop

Grade 0% 0% 2%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 136 281 424 108 87 110

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 532 1031 478

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 532 1031 478

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 33 33

p0 queue free % 87 62 81

cM capacity (veh/h) 1020 226 501

Direction, Lane # EB1 WB1 SB1

Volume Total 417 532 197

Volume Left 136 0 87

Volume Right 0 108 110

cSH 1020 1700 345

Volume to Capacity 013 031 057

Queue Length 95th (ft) 11 0 84

Control Delay (s) 3.9 0.0 284

Lane LOS A D

Approach Delay (s) 3.9 0.0 284

Approach LOS D

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 71.3% ICU Level of Service

Analysis Period (min)

15
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Appendix C:
Rail Corridor Option Projects
and Analysis Results



St. Helens TSP Update
February 7, 2011

Project #: 10639

Appendix C-1

RAIL CORRIDOR IMPROVEMENT PROJECTS

Table C-1 summarizes the intersection and roadway improvement projects included in the Rail
Corridor Option as described in LCRRC. The order-of-magnitude costs were obtained from the

LCRRC report.
Table C-1 Intersection Improvement Projects
Order-of-
Project Magnitude Project

No. Intersection Project Description Cost
RO1 US 30/Wyeth Road Study potential closure TBD

1 . Close pedestrian access or adjust signal timing to
R02 US 30/Columbia Blvd. provide sufficient crossing time for pedestrians $0
RO3 US 30/Columbia Blvd. Add 215 feet southbound left turn queue storage $56,800
RO4 US 30/Columbia Blvd. Add 65 feet to existing northbound right turn $17,200

storage

1 . Install traffic signal inter-tied with existing railroad
RO5 US 30/Millard Road crossing protection (8 phase signal) $250,000
RO5 US 30/Millard Road Add pedestrian grade crossing $45,000

Remove abandoned rail line and restripe the

R0O6 US 30 Deer Island Road intersection of Deer Island Road/Oregon Road $25,000
RO7 US 30 Deer Island Road Relocate gate, design for future transit center $25,000
RO8 US 30 Deer Island Road Install pedestrian Grade Crossing $45,000
R10 US 30 Deer Island Road Add 150 feet southbound left turn queue storage $62,265
R11 US 30/St. Helens Street Install pedestrian grade crossing $45,000
R12 US 30/St. Helens Street Replace obsolete gate $90,000
R13 US 30/Gable Road Add 210 southbound left-turn queue storage $55,400
R14 US 30/Gable Road Install ADA compliant pedestrian/bicycle overpass $6,100,000

over railroad and US 30

'Project require approval by State Traffic Engineer

Kittelson & Associates, Inc.

Portland, Oregon
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

1: Deer Island Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 5 7 7 298 2 168 5 1126 321 125 687 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 0 0 0 0 110 300 150 110
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Frt 0.950 0.952 0.850 0.850
Flt Protected 0.987 0.969 0.950 0.950
Satd. Flow (prot) 0 1074 0 0 1614 0 1710 3353 1473 1662 3288 916
FIt Permitted 0.916 0.796 0.950 0.950
Satd. Flow (perm) 0 997 0 0 1326 0 1710 3353 1473 1662 3288 916
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 27 338 4
Link Speed (mph) 30 30 50 50
Link Distance (ft) 225 179 1625 999
Travel Time (s) 5.1 4.1 22.2 13.6
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095
Heavy Vehicles (%) 20% 100%  29% 0% 0% 0% 0% 2% 1% 0% 4%  67%
Adj. Flow (vph) 5 7 7 314 2 177 5 1185 338 132 723 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 19 0 0 493 0 5 1185 338 132 723 6
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 40 100 100 40 100 100
Minimum Split (s) 340 340 340 340 85 305 305 95 325 325
Total Split (s) 50.0 50.0 00 500 500 00 130 540 540 160 570 570
Total Split (%) 41.7% 417% 0.0% 41.7% 417% 0.0% 10.8% 450% 450% 13.3% 475% 47.5%
Maximum Green (s) 46.0 46.0 46.0 46.0 85 485 485 120 515 515
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
All-Red Time (s) 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.0 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 45 55 55 4.0 55 55
Lead/Lag lag Lead Lead lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 5.1 5.1 2.5 5.1 5.1
Minimum Gap (s) 2.0 2.0 2.0 2.0 1.0 31 3.1 1.0 3.1 31
Time Before Reduce () 5.0 5.0 5.0 5.0 80 100 100 80 100 100
Time To Reduce (s) 5.0 5.0 5.0 5.0 30 200 200 30 200 200
Recall Mode None  None None  None None C-Max C-Max None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 210 210 210 210 11.0 110 11.0 11.0
Pedestrian Calls (#/hr) 1 1 1 1 1 1 1 1
v/c Ratio 0.05 0.96 006 084 042 082 042 001
Control Delay 17.9 67.4 432 330 25 903 192 125
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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2031 Future Traffic Conditions - Rail Corridor Option Weekday PM Peak Hour

1: Deer Island Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 17.9 67.4 432 330 25 903 192 125
Queue Length 50th (ft) 6 349 4 426 3 102 167 1
Queue Length 95th (ft) 22 #572 m7 492 31 #208 270 9
Internal Link Dist (ft) 145 99 1545 919

Turn Bay Length (ft) 110 300 150 110
Base Capacity (vph) 387 525 121 1405 814 166 1732 484
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.94 004 084 042 080 042 001

Intersection Summary

Area Type:
Cycle Length: 120

Actuated Cycle Length: 120

Offset: 67 (56%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:

1: Deer Island Rd & US 30

T as IL\.'nzl'l —* 54
Fd s [ 16 s Bz |
Fra—
¢ ul s ‘\\ a5 ald
BF s | 13= | A0 = |
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2031 Future Traffic Conditions - Rail Corridor Option
1: Deer Island Rd & US 30

Weekday PM Peak Hour

2/23/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 5 7 7 298 2 168 5 1126 321 125 687 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 45 55 55 4.0 55 55
Lane Util. Factor 1.00 1.00 100 095 100 100 095 100
Frt 0.95 0.95 100 100 08 100 100 085
Flt Protected 0.99 0.97 095 100 100 09 100 100
Satd. Flow (prot) 1074 1614 1710 3353 1473 1662 3288 916
FIt Permitted 0.92 0.80 095 100 100 09 100 100
Satd. Flow (perm) 997 1325 1710 3353 1473 1662 3288 916
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 5 7 7 314 2 177 5 1185 338 132 723 6
RTOR Reduction (vph) 0 4 0 0 17 0 0 0 206 0 0 2
Lane Group Flow (vph) 0 15 0 0 476 0 5 1185 132 132 723 4
Heavy Vehicles (%) 20% 100%  29% 0% 0% 0% 0% 2% 1% 0% 4%  67%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 44.7 44.7 17 467 467 151 596  59.6
Effective Green, g (s) 44.7 44.7 17 467 467 151 596  59.6
Actuated g/C Ratio 0.37 0.37 001 039 039 013 050 050
Clearance Time (S) 4.0 4.0 45 55 55 4.0 55 55
Vehicle Extension (s) 2.5 2.5 2.5 5.1 5.1 2.5 5.1 5.1
Lane Grp Cap (vph) 371 494 24 1305 573 209 1633 455
v/s Ratio Prot 0.00 ¢0.35 c0.08 0.22
v/s Ratio Perm 0.01 c0.36 0.09 0.00
v/c Ratio 0.04 0.96 021 091 023 063 044 001
Uniform Delay, d1 24.0 36.9 585 346 246 498 195 153
Progression Factor 1.00 1.00 0.79 0.84 0.46 1.00 1.00 1.00
Incremental Delay, d2 0.0 311 2.7 9.5 0.8 5.3 0.9 0.0
Delay (s) 24.0 68.0 487 388 121 552 204 153
Level of Service © E D D B E © B
Approach Delay (s) 24.0 68.0 329 25.7
Approach LOS © E © ©
Intersection Summary
HCM Average Control Delay 36.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 135
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

2: Pittsburg Rd & US 30 2/23/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (vph) 167 172 270 1199 745 179

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 25 100 50

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 095 095 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1599 1377 1629 3320 3257 1443

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1599 1377 1629 3320 3257 1443

Link Speed (mph) 35 40 40

Link Distance (ft) 567 871 1625

Travel Time () 11.0 148  271.7

Confl. Peds. (#/hr) 1

Peak Hour Factor 096 09 09 096 096 0.96

Heavy Vehicles (%) 4% 8% 5% 3% 5% 6%

Adj. Flow (vph) 174 179 281 1249 776 186

Shared Lane Traffic (%)

Lane Group Flow (vph) 174 179 281 1249 776 186

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_Rail-Option.syn

MJB

Synchro 7 - Report
Page 4



2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

2: Pittsburg Rd & US 30 2/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (veh/h) 167 172 270 1199 745 179

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 096 096 09 096 096 0.96

Hourly flow rate (vph) 174 179 281 1249 776 186

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh) 1

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1964 388 776

vCl, stage 1 conf vol 776

vC2, stage 2 conf vol 1188

vCu, unblocked vol 1964 388 776

tC, single (s) 6.9 7.1 4.2

tC, 2 stage (S) 5.9

tF (s) 33 34 2.2

p0 queue free % 0 70 66

cM capacity (veh/h) 149 594 817

Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 353 281 624 624 388 388 186

Volume Left 174 281 0 0 0 0 0

Volume Right 179 0 0 0 0 0 186

cSH 246 817 1700 1700 1700 1700 1700

Volume to Capacity 144 034 037 037 023 023 011

Queue Length 95th (ft) 500 39 0 0 0 0 0

Control Delay (s) 255.8 117 0.0 0.0 0.0 0.0 0.0

Lane LOS F B

Approach Delay (s) 255.8 2.2 0.0

Approach LOS F

Intersection Summary

Average Delay 329

Intersection Capacity Utilization 57.6% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

3: Wyeth St & US 30 2/23/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations LI © S ul

Volume (vph) 13 80 40 1532 907 11

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 0 85 25

Storage Lanes 0 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 095 095 100

Ped Bike Factor

Frt 0.871 0.850

Flt Protected 0.993 0.950

Satd. Flow (prot) 0 0 1710 3226 3196 1530

FIt Permitted 0.993 0.950

Satd. Flow (perm) 0 0 1710 3226 3196 1530

Link Speed (mph) 25 40 40

Link Distance (ft) 275 1403 871

Travel Time () 7.5 239 148

Confl. Peds. (#/hr) 3

Peak Hour Factor 095 09 09 09 09 09

Heavy Vehicles (%) 8% % 0% 6% % 0%

Adj. Flow (vph) 14 84 42 1613 955 12

Shared Lane Traffic (%)

Lane Group Flow (vph) 98 0 42 1613 955 12

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

3: Wyeth St & US 30 2/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations LI © S ul

Volume (veh/h) 13 80 40 1532 907 11

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 09 095 095

Hourly flow rate (vph) 14 84 42 1613 955 12

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1845 480 966

vCl, stage 1 conf vol 955

vC2, stage 2 conf vol 891

vCu, unblocked vol 1845 480 966

tC, single (s) 7.0 7.0 4.1

tC, 2 stage (S) 6.0

tF (s) 3.6 34 2.2

p0 queue free % 94 84 94

cM capacity (veh/h) 230 517 721

Direction, Lane # NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 42 806 806 477 477 12

Volume Left 42 0 0 0 0 0

Volume Right 0 0 0 0 0 12

cSH 721 1700 1700 1700 1700 1700

Volume to Capacity 0.06 047 047 028 028 0.1

Queue Length 95th (ft) 5 0 0 0 0 0

Control Delay (s) 10.3 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 0.3 0.0

Approach LOS

Intersection Summary

Average Delay Err

Intersection Capacity Utilization Err% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

4: St Helens St & US 30 2/23/2011
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 662 290 1329 0 0 948
Ideal Flow (vphpl) 1750 1750 1800 1750 1750 1800
Lane Util. Factor 097 1.00 095 100 100 0.95
Ped Bike Factor 0.99
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3193 1458 3226 0 0 3420
FIt Permitted 0.950
Satd. Flow (perm) 3193 1437 3226 0 0 3420
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 50
Link Speed (mph) 25 35 35
Link Distance (ft) 349 598 1403
Travel Time (s) 9.5 11.6 27.3
Confl. Bikes (#/hr) 4
Peak Hour Factor 095 095 09 095 095 095
Heavy Vehicles (%) 1% 2% 6% 0% 5% 0%
Adj. Flow (vph) 697 305 1399 0 0 998
Shared Lane Traffic (%)
Lane Group Flow (vph) 697 305 1399 0 0 998
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Detector Phase 8 8 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 200 20.0
Total Split (s) 430 430 770 0.0 00 770
Total Split (%) 35.8% 35.8% 64.2% 0.0% 0.0% 64.2%
Maximum Green (s) 390 390 730 73.0
Yellow Time (s) 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 21,0 210 110 11.0
Pedestrian Calls (#/hr) 1 1 1 1
v/c Ratio 081 072 065 0.44
Control Delay 484 423 4.7 7.8
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 484 423 5.0 7.8
Queue Length 50th (ft) 258 179 58 132
Queue Length 95th (ft) 307 266 66 m167
Internal Link Dist (ft) 269 518 1323

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_Rail-Option.syn

MJB

Synchro 7 - Report
Page 8



2031 Future Traffic Conditions - Rail Corridor Option Weekday PM Peak Hour
4: St Helens St & US 30 2/23/2011

2R BV
loeGow __ weL WeR Wer NeR ss ser 0000000000000

Turn Bay Length (ft)

Base Capacity (vph) 1038 501 2139 2268

Starvation Cap Reductn 0 0 195 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced vic Ratio 0.67 0.61 0.72 0.44

Intersection Swowi@2ry 0000000000000
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 32 (27%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 60

Control Type: Actuated-Coordinated

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  4: St Helens St & US 30
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2031 Future Traffic Conditions - Rail Corridor Option

4: St Helens St & US 30

Weekday PM Peak Hour

2/23/2011

v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 662 290 1329 0 0 948
Ideal Flow (vphpl) 1750 1750 1800 1750 1750 1800
Total Lost time (S) 4.0 4.0 4.0 4.0
Lane Util. Factor 097 100 095 0.95
Frpb, ped/bikes 100 098 1.00 1.00
Flpb, ped/bikes 100 100 1.00 1.00
Frt 100 085 1.00 1.00
Flt Protected 095 100 1.00 1.00
Satd. Flow (prot) 3193 1436 3226 3420
FIt Permitted 095 100 1.00 1.00
Satd. Flow (perm) 3193 1436 3226 3420
Peak-hour factor, PHF 095 095 09 09 09 09
Adj. Flow (vph) 697 305 1399 0 0 998
RTOR Reduction (vph) 0 37 0 0 0 0
Lane Group Flow (vph) 697 269 1399 0 0 998
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 1% 2% 6% 0% 5% 0%
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 324 324 796 79.6
Effective Green, g (s) 324 324 796 79.6
Actuated g/C Ratio 027 027 0.66 0.66
Clearance Time () 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 862 388 2140 2269
v/s Ratio Prot c0.22 c0.43 0.29
v/s Ratio Perm 0.19
vlc Ratio 081 069 0.65 0.44
Uniform Delay, d1 409 393 120 9.6
Progression Factor 1.00 1.00 0.28 0.70
Incremental Delay, d2 5.6 5.3 1.1 0.6
Delay (s) 465 446 4.4 7.3
Level of Service D D A A
Approach Delay (s) 45.9 4.4 7.3
Approach LOS D A A
Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 8.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option Weekday PM Peak Hour

5: Columbia Blvd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 152 261 72 0 0 0 45 1302 398 152 1192 301
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 80 80 0 0 120 430 215 155
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 095 09 100 100 100 100 100 095 100 100 095 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.982 0.950 0.950
Satd. Flow (prot) 0 3245 1488 0 0 0 1660 3226 1444 1614 3257 1530
FIt Permitted 0.982 0.950 0.950
Satd. Flow (perm) 0 3245 1488 0 0 0 1660 3226 1444 1614 3257 1530
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 53 244 264
Link Speed (mph) 25 25 35 35
Link Distance (ft) 1699 1325 1662 598
Travel Time (s) 46.3 36.1 324 11.6
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 3% 6% 3% 3% 5% 0%
Adj. Flow (vph) 160 275 76 0 0 0 47 1371 419 160 1255 317
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 435 76 0 0 0 47 1371 419 160 1255 317
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 300 80 200 200 200 200 200
Total Split (s) 300 300 300 0.0 0.0 00 130 670 670 230 770 770
Total Split (%) 25.0% 25.0% 25.0% 0.0% 00% 00% 108% 55.8% 55.8% 19.2% 642% 64.2%
Maximum Green (s) 260 260 260 90 630 630 190 730 730
Yellow Time (s) 35 35 35 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 210 210 210 110 110 110 110 110
Pedestrian Calls (#/hr) 1 1 1 1 1 1 1 1
v/c Ratio 0.74 024 041 073 044 073 058 029
Control Delay 544 179 529 164 50 720 6.3 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Total Delay 544 179 529 164 50 720 6.5 0.6
Queue Length 50th (ft) 168 15 33 257 28 104 91 0
Queue Length 95th (ft) 218 57 m45 453  m62 ml80 184 0
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2031 Future Traffic Conditions - Rail Corridor Option

5: Columbia Blvd & US 30

Weekday PM Peak Hour

2/23/2011

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 1619 1245 1582 518
Turn Bay Length (ft) 80 120 430 215 155
Base Capacity (vph) 703 364 125 1887 946 258 2170 1108
Starvation Cap Reductn 0 0 0 0 0 0 259 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 062 021 038 073 044 062 066 0.29
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 2 (2%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  5: Columbia Blvd & US 30

\.' al T a2 —* 54
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

5: Columbia Blvd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 152 261 72 0 0 0 45 1302 398 152 1192 301
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 1.00 100 095 100 100 095 100
Frt 100 085 100 100 08 100 100 085
Flt Protected 098 1.00 095 100 100 09 100 100
Satd. Flow (prot) 3244 1488 1660 3226 1444 1614 3257 1530
FIt Permitted 098 1.00 095 100 100 09 100 100
Satd. Flow (perm) 3244 1488 1660 3226 1444 1614 3257 1530
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 160 275 76 0 0 0 47 1371 419 160 1255 317
RTOR Reduction (vph) 0 0 43 0 0 0 0 0 101 0 0 90
Lane Group Flow (vph) 0 435 33 0 0 0 47 1371 318 160 1255 227
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 3% 6% 3% 3% 5% 0%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 216 216 72 702 702 162 792 792
Effective Green, g (s) 216 216 72 702 702 162 792 792
Actuated g/C Ratio 018 018 006 059 059 013 066 0.66
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 584 268 100 1887 845 218 2150 1010
v/s Ratio Prot 0.03 c042 c0.10  0.39
v/s Ratio Perm 013 0.2 0.22 0.15
v/c Ratio 074 012 047 073 038 073 058 022
Uniform Delay, d1 466 412 546 180 132 498 113 8.1
Progression Factor 1.00 1.00 0.87 0.75 0.64 1.10 0.43 0.04
Incremental Delay, d2 5.1 0.2 2.2 1.6 08 105 1.0 0.4
Delay (s) 517 414 494 151 93 655 5.8 0.8
Level of Service D D D B A E A A
Approach Delay (s) 50.2 0.0 14.6 10.4
Approach LOS D A B B
Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 12.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

6: Vernonia Rd & US 30 2/23/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (vph) 25 202 257 1700 1197 44

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 50 85 25

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 095 095 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1662 1444 1693 3353 3257 1485

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1662 1444 1693 3353 3257 1485

Link Speed (mph) 25 35 35

Link Distance (ft) 1136 1937 1662

Travel Time () 31.0 37.7 324

Confl. Peds. (#/hr) 1 6 6

Peak Hour Factor 095 095 09 09 095 095

Heavy Vehicles (%) 0% 3% 1% 2% 5% 3%

Adj. Flow (vph) 26 213 271 1789 1260 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 26 213 271 1789 1260 46

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

6: Vernonia Rd & US 30 2/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (veh/h) 25 202 257 1700 1197 44

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 09 095 095

Hourly flow rate (vph) 26 213 271 1789 1260 46

Pedestrians 6 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 0

Right turn flare (veh) 2

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2703 636 1312

vCl, stage 1 conf vol 1266

vC2, stage 2 conf vol 1437

vCu, unblocked vol 2703 636 1312

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (S) 5.8

tF (s) 33 33 2.2

p0 queue free % 68 49 49

cM capacity (veh/h) 82 416 526

Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 239 271 895 895 630 630 46

Volume Left 26 271 0 0 0 0 0

Volume Right 213 0 0 0 0 0 46

cSH 468 526 1700 1700 1700 1700 1700

Volume to Capacity 051 051 053 053 037 037 003

Queue Length 95th (ft) 71 73 0 0 0 0 0

Control Delay (s) 274 189 0.0 0.0 0.0 0.0 0.0

Lane LOS D C

Approach Delay (s) 274 2.5 0.0

Approach LOS D

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 63.3% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 219 269 107 209 239 278 151 1569 133 205 998 178
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 130 0 215 0 130 310 210 140
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Ped Bike Factor 1.00 0.98
Frt 0.957 0.919 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1646 1669 0 1614 1559 0 1710 3320 1365 1525 3320 1530
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1646 1669 0 1614 1559 0 1710 3320 1365 1525 3320 1498
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 47 136 132
Link Speed (mph) 30 30 35 35
Link Distance (ft) 1390 1323 3867 969
Travel Time () 31.6 30.1 75.3 18.9
Confl. Bikes (#/hr) 1 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 1% 0% 0% 3% 1% 5% 0% 3% 9% 9% 3% 0%
Adj. Flow (vph) 223 274 109 213 244 284 154 1601 136 209 1018 182
Shared Lane Traffic (%)
Lane Group Flow (vph) 223 383 0 213 528 0 154 1601 136 209 1018 182
Turn Type Prot Prot Prot pm+ov Prot pm+ov
Protected Phases 7 3 8 5 2 3 1 6 7
Permitted Phases 4 2 6
Detector Phase 7 4 3 8 5 2 3 1 6 7
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 300 80 300 80 200 8.0 80 230 8.0
Total Split (s) 16.0 320 00 190 350 00 180 530 190 160 510 16.0
Total Split (%) 133% 26.7% 0.0% 158% 29.2% 0.0% 150% 442% 158% 133% 425% 13.3%
Maximum Green (s) 120 280 150  31.0 140 490 150 120 470 120
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None C-Max None None C-Max None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 21.0 21.0 11.0 14.0
Pedestrian Calls (#/hr) 1 1 1 1
v/c Ratio 135 096 104 121 077 118 016 137 078 023
Control Delay 2338  80.6 1240 148.2 612 1058 02 2347 319 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2338  80.6 1240 148.2 612 1058 02 2347 319 6.6
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2031 Future Traffic Conditions - Rail Corridor Option Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) ~227 284 ~181  ~472 128  ~788 0 -~211 240 18
Queue Length 95th (ft) #386  #480 #337  #691 ml44 m#910 m0  #377 327 66
Internal Link Dist (ft) 1310 1243 3787 889
Turn Bay Length (ft) 130 215 130 310 210 140
Base Capacity (vph) 165 402 205 438 200 1356 835 153 1300 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 135 095 104 121 077 118 016 137 078 023
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 49 (41%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 120
Control Type: Actuated-Coordinated
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  7: Gable Rd & US30

T a2 \.' al ad fF ]
53z 1E = 32z 192 |
¢ ok ‘\\ o) Ml af # o7
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 219 269 107 209 239 278 151 1569 133 205 998 178
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 095 100 100 095 100
Frpb, ped/bikes 100 1.00 100 1.00 100 100 100 100 100 0098
Flpb, ped/bikes 100 1.00 100 1.00 100 100 100 100 100 1.00
Frt 100 096 100 0.92 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 1646 1669 1614 1560 1710 3320 1365 1525 3320 1505
FIt Permitted 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (perm) 1646 1669 1614 1560 1710 3320 1365 1525 3320 1505
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 223 274 109 213 244 284 154 1601 136 209 1018 182
RTOR Reduction (vph) 0 12 0 0 35 0 0 0 63 0 0 67
Lane Group Flow (vph) 223 371 0 213 493 0 154 1601 73 209 1018 115
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 1% 0% 0% 3% 1% 5% 0% 3% 9% 9% 3% 0%
Turn Type Prot Prot Prot pm+ov Prot pm+ov
Protected Phases 7 3 8 5 2 3 1 6 7
Permitted Phases 4 2 6
Actuated Green, G (s) 120  27.7 153  31.0 140 490 643 120 470 59.0
Effective Green, g (s) 120 277 153 310 140 490 643 120 470 59.0
Actuated g/C Ratio 010 023 013 0.26 012 041 054 010 039 049
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 165 385 206 403 200 1356 777 153 1300 790
v/s Ratio Prot c0.14 c0.13 ¢c0.32 009 c048 001 014 031 001
v/s Ratio Perm 0.22 0.04 0.06
vlc Ratio 135 096 103 122 077 118 009 137 078 015
Uniform Delay, d1 540 456 524 445 514 35 136 540 320 167
Progression Factor 1.00 1.00 1.00 1.00 0.95 0.51 0.00 0.90 0.86 1.27
Incremental Delay, d2 1926  36.0 719 1210 76 8438 0.0 196.7 4.2 0.1
Delay (s) 246.6  81.6 1242  165.5 56.4 103.1 00 2451 316 213
Level of Service F F F F E F A F C C
Approach Delay (s) 142.3 153.6 91.9 61.9
Approach LOS F F F E
Intersection Summary
HCM Average Control Delay 99.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.27
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 116.8% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

8: Milliard Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 119 161 70 137 160 79 119 1654 85 138 1021 153
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 0 250 0 110 110 150 150 200
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Ped Bike Factor 100 1.00 100 1.00 1.00 098 1.00 0.97
Frt 0.955 0.951 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1662 1663 0 1662 1656 0 1693 3288 1153 1662 3288 1530
FIt Permitted 0.357 0.372 0.950 0.950
Satd. Flow (perm) 623 1663 0 650 1656 0 1689 3288 1126 1662 3288 1483
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 19 48 159
Link Speed (mph) 40 40 45 45
Link Distance (ft) 737 300 1086 3867
Travel Time () 12.6 5.1 16.5 58.6
Confl. Peds. (#/hr) 3 3 1 1 3 1 1 3
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 4%  29% 0% 4% 0%
Adj. Flow (vph) 124 168 73 143 167 82 124 1723 89 144 1064 159
Shared Lane Traffic (%)
Lane Group Flow (vph) 124 241 0 143 249 0 124 1723 89 144 1064 159
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 200 200 80 200 200 80 200 200
Total Split (s) 320 320 00 320 320 00 200 720 720 160 680 68.0
Total Split (%) 26.7% 26.7% 0.0% 26.7% 26.7% 0.0% 16.7% 60.0% 60.0% 13.3% 56.7% 56.7%
Maximum Green (s) 280 280 280 280 160 680 680 120 640 64.0
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 210 210 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 1 1 1 1 1 1 1 1
v/c Ratio 089 0.63 098 0.65 066 091 013 087 057 018
Control Delay 980  46.6 1171 473 67.7 316 6.7 635 35 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 980  46.6 1171 473 67.7 316 6.7 635 35 0.3
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2031 Future Traffic Conditions - Rail Corridor Option Weekday PM Peak Hour

8: Milliard Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 92 156 110 161 93 608 14 116 55 0
Queue Length 95th (ft) #208 245 #242 252 156  #767 39 m#lb3  m85 m0
Internal Link Dist (ft) 657 220 1006 3787
Turn Bay Length (ft) 110 150 150 200
Base Capacity (vph) 145 401 152 401 226 1895 669 166 1860 908
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86  0.60 094 0.62 055 091 013 087 057 018
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 96 (80%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  8: Milliard Rd & US 30
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

8: Milliard Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 119 161 70 137 160 79 119 1654 85 138 1021 153
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 095 100 100 095 100
Frpb, ped/bikes 100 1.00 100 1.00 100 100 098 100 100 0.97
Flpb, ped/bikes 100 1.00 100 1.00 100 100 100 100 100 1.00
Frt 100 095 100 095 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 1657 1662 1661 1656 1693 3288 1126 1662 3288 1483
FIt Permitted 036 1.00 037 1.00 095 100 100 09 100 100
Satd. Flow (perm) 623 1662 651 1656 1693 3288 1126 1662 3288 1483
Peak-hour factor, PHF 09 09 09 09 09 09 09 09 09 09 096 0.96
Adj. Flow (vph) 124 168 73 143 167 82 124 1723 89 144 1064 159
RTOR Reduction (vph) 0 13 0 0 15 0 0 0 20 0 0 69
Lane Group Flow (vph) 124 228 0 143 234 0 124 1723 69 144 1064 90
Confl. Peds. (#/hr) 3 3 1 1 3 1 1 3
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 4%  29% 0% 4% 0%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 268  26.8 268  26.8 133 692 692 120 679 679
Effective Green, g (s) 268 268 268 268 133 692 692 120 679 679
Actuated g/C Ratio 022 022 022 022 011 058 058 010 057 057
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 139 371 145 370 188 1896 649 166 1860 839
v/s Ratio Prot 0.14 0.14 0.07 c0.52 c0.09 0.32
v/s Ratio Perm 0.20 c0.22 0.06 0.06
vlc Ratio 089 061 099 0.63 066 091 011 087 057 011
Uniform Delay, d1 452 419 464 422 512 226 115 532 167 120
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.64 0.16 0.03
Incremental Delay, d2 455 3.0 70.0 35 8.1 7.9 03 219 0.7 0.1
Delay (s) 90.7 449 116.4 457 593 305 118  56.0 33 0.5
Level of Service F D F D E C B E A A
Approach Delay (s) 60.5 715 315 8.5
Approach LOS E E C A
Intersection Summary
HCM Average Control Delay 30.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 12.0
Intersection Capacity Utilization 92.8% ICU Level of Service F

Analysis Period (min) 15
¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

9: West St & Deer Island Rd 2/23/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL  SBR

Lane Configurations iy 4 ul L

Volume (vph) 5 174 160 217 219 5

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.997

Flt Protected 0.998 0.953

Satd. Flow (prot) 0 1746 1716 1488 1647 0

FIt Permitted 0.998 0.953

Satd. Flow (perm) 0 1746 1716 1488 1647 0

Link Speed (mph) 25 25 25

Link Distance (ft) 2305 403 1964

Travel Time () 629 110 53.6

Confl. Peds. (#/hr) 5 5 3 4

Peak Hour Factor 090 090 090 09 090 0.0

Heavy Vehicles (%) 0% 0% 2% 0% 1% 0%

Adj. Flow (vph) 6 193 178 241 243 6

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 178 241 249 0

Sign Control Stop  Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_Rail-Option.syn

MJB

Synchro 7 - Report
Page 22



2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

9: West St & Deer Island Rd 2/23/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy 4 ul L

Volume (veh/h) 5 174 160 217 219 5

Sign Control Stop  Stop Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 6 193 178 241 243 6

Pedestrians 4 3 5

Lane Width (ft) 120 120 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh) 4

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 587 496 499 8 3

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 587 496 499 8 3

tC, single (s) 7.1 6.5 6.5 6.2 4.1

tC, 2 stage (S)

tF (s) 33 4.0 4.0 33 2.2

p0 queue free % 97 52 56 78 85

cM capacity (veh/h) 189 404 400 1073 1622

Direction, Lane # EB1 WB1 SB1

Volume Total 199 419 249

Volume Left 6 0 243

Volume Right 0 241 6

cSH 391 942 1622

Volume to Capacity 051 044 015

Queue Length 95th (ft) 69 58 13

Control Delay (s) 233 143 7.5

Lane LOS C B A

Approach Delay (s) 233 143 7.5

Approach LOS C B

Intersection Summary

Average Delay 14.4

Intersection Capacity Utilization 34.5% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

10: West St & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Volume (vph) 128 145 83 9 153 3 107 38 28 2 24 114

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.998 0.978 0.890

Flt Protected 0.977 0.997 0.970 0.999

Satd. Flow (prot) 0 1710 1488 0 1741 0 0 1660 0 0 1556 0

Flt Permitted 0.977 0.997 0.970 0.999

Satd. Flow (perm) 0 1710 1488 0 1741 0 0 1660 0 0 1556 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 403 853 1453 709

Travel Time () 11.0 233 39.6 19.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 090 090 09 09 09 09 09 090 090 090 09 0.90

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 142 161 92 10 170 3 119 42 31 2 27 127

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 303 92 0 183 0 0 192 0 0 156 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

10: West St & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Sign Control Stop Stop Stop Stop

Volume (vph) 128 145 83 9 153 3 107 38 28 2 24 114

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 09 0.90

Hourly flow rate (vph) 142 161 92 10 170 3 119 42 31 2 27 127

Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total (vph) 303 92 183 192 156

Volume Left (vph) 142 0 10 119 2

Volume Right (vph) 0 92 3 31 127

Hadj (s) 023 -070 000 003 -0.49

Departure Headway (s) 6.0 5.1 5.6 5.7 5.3

Degree Utilization, x 051 013 029 031 0.23

Capacity (veh/h) 573 677 591 567 601

Control Delay (s) 13.8 76 109 113 9.9

Approach Delay (s) 12.3 109 113 9.9

Approach LOS B B B A

Intersection Summary

Delay 11.4

HCM Level of Service B

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option Weekday PM Peak Hour

11: Columbia Blvd & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts s s s

Volume (vph) 138 273 8 2 246 82 0 2 1 47 4 57

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% -1% 1%

Storage Length (ft) 65 0 0 0 0 0 0 0

Storage Lanes 1 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.996 0.966 0.955 0.929

Flt Protected 0.950 0.979

Satd. Flow (prot) 1646 1726 0 0 1678 0 0 1260 0 0 1534 0

FIt Permitted 0.950 0.979

Satd. Flow (perm) 1646 1726 0 0 1678 0 0 1260 0 0 1534 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 559 839 582 1453

Travel Time (s) 15.2 229 15.9 39.6

Confl. Peds. (#/hr) 7 7 7 7

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Heavy Vehicles (%) 1% 1% 0% 0% 1% 0% 0% 0% 100% 3%  25% 2%

Adj. Flow (vph) 153 303 9 2 273 91 0 2 1 52 4 63

Shared Lane Traffic (%)

Lane Group Flow (vph) 153 312 0 0 366 0 0 3 0 0 119 0

Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

11: Columbia Blvd & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts s s s

Volume (veh/h) 138 273 8 2 246 82 0 2 1 47 4 57

Sign Control Free Free Stop Stop

Grade 0% 0% -1% 1%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 153 303 9 2 273 91 0 2 1 52 4 63

Pedestrians 7 7

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 364 319 1010 990 322 943 949 319

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 364 319 1010 990 322 943 949 319

tC, single (s) 4.1 4.1 7.1 6.5 7.2 7.1 6.8 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 33 4.0 4.2 35 4.2 33

p0 queue free % 87 100 100 99 100 76 98 91

cM capacity (veh/h) 1200 1245 176 215 534 213 206 722

Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total 153 312 367 3 120

Volume Left 153 0 2 0 52

Volume Right 0 9 91 1 63

cSH 1200 1700 1245 268 339

Volume to Capacity 013 018 000 001 035

Queue Length 95th (ft) 11 0 0 1 39

Control Delay (s) 8.4 0.0 01 186 213

Lane LOS A A C C

Approach Delay (s) 2.8 01 186 213

Approach LOS C C

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 112 391 132 30 298 11 97 112 23 3 80 41

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 0% 2%

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.972 0.996 0.986 0.955

Flt Protected 0.991 0.996 0.979 0.999

Satd. Flow (prot) 0 1667 0 0 1694 0 0 1665 0 0 1653 0

Flt Permitted 0.991 0.996 0.979 0.999

Satd. Flow (perm) 0 1667 0 0 1694 0 0 1665 0 0 1653 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 643 960 563 720

Travel Time (s) 17.5 26.2 15.4 19.6

Confl. Peds. (#/hr) 3 14 14 3 6 3 3 6

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 09 0.90

Heavy Vehicles (%) 3% 1% 0% 8% 2% 0% 0% 3% 0% 0% 0% 0%

Adj. Flow (vph) 124 434 147 33 331 12 108 124 26 3 89 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 705 0 0 376 0 0 258 0 0 138 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 112 391 132 30 298 11 97 112 23 3 80 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 2%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 124 434 147 33 331 12 108 124 26 3 89 46

Pedestrians 6 3 14 3

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 346 595 1271 1184 525 1254 1251 346

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 346 595 1271 1184 525 1254 1251 346

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.3 33 4.0 33 35 4.0 33

p0 queue free % 90 96 0 23 95 93 40 93

cM capacity (veh/h) 1204 941 63 161 549 47 148 696

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 706 377 258 138

Volume Left 124 33 108 3

Volume Right 147 12 26 46

cSH 1204 941 102 187

Volume to Capacity 010 004 253 0.74

Queue Length 95th (ft) 9 3 589 119

Control Delay (s) 2.5 12 7816 645

Lane LOS A A F F

Approach Delay (s) 2.5 12 7816 645

Approach LOS F F

Intersection Summary

Average Delay 143.9

Intersection Capacity Utilization 93.5% ICU Level of Service F

Analysis Period (min)

15
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 33 213 67 22 213 107 87 201 57 105 146 13

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.971 0.958 0.978 0.993

Flt Protected 0.995 0.997 0.988 0.980

Satd. Flow (prot) 0 1667 0 0 1661 0 0 1653 0 0 1684 0

Flt Permitted 0.995 0.997 0.988 0.980

Satd. Flow (perm) 0 1667 0 0 1661 0 0 1653 0 0 1684 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 3269 1699 1136 924

Travel Time (s) 89.2 46.3 31.0 25.2

Confl. Peds. (#/hr) 1 15 15 1 9 3 3 9

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 7% 1% 0% 0% 1% 0% 0% 4% 0% 0% 2% 0%

Adj. Flow (vph) 36 234 74 24 234 118 96 221 63 115 160 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 344 0 0 376 0 0 380 0 0 289 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Volume (vph) 33 213 67 22 213 107 87 201 57 105 146 13

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Hourly flow rate (vph) 36 234 74 24 234 118 96 221 63 115 160 14

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 344 376 379 290

Volume Left (vph) 36 24 96 115

Volume Right (vph) 74 118 63 14

Hadj (s) 008 -016 -0.01 007

Departure Headway (s) 8.0 7.8 8.0 8.4

Degree Utilization, x 077 082 084 0.68

Capacity (veh/h) 422 438 434 385

Control Delay (s) 327 373 403 271

Approach Delay (s) 327 3713 403 271

Approach LOS D E E D

Intersection Summary

Delay 34.9

HCM Level of Service D

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul s s

Volume (vph) 36 229 52 24 228 98 48 199 27 89 119 26

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 25 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Frt 0.978 0.850 0.987 0.985

Flt Protected 0.994 0.995 0.991 0.981

Satd. Flow (prot) 0 1677 0 0 1741 1473 0 1712 0 0 1674 0

Flt Permitted 0.994 0.995 0.991 0.981

Satd. Flow (perm) 0 1677 0 0 1741 1473 0 1712 0 0 1674 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 679 2026 1723 3269

Travel Time (s) 18.5 55.3 47.0 89.2

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094

Heavy Vehicles (%) 0% 2% 0% 0% 0% 1% 0% 0% 0% 0% 2% 0%

Adj. Flow (vph) 38 244 55 26 243 104 51 212 29 95 127 28

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 337 0 0 269 104 0 292 0 0 250 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul s s

Sign Control Stop Stop Stop Stop

Volume (vph) 36 229 52 24 228 98 48 199 27 89 119 26

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094

Hourly flow rate (vph) 38 244 55 26 243 104 51 212 29 95 127 28

Direction, Lane # EB1 WB1 WB2 NB1 SB1

Volume Total (vph) 337 268 104 291 249

Volume Left (vph) 38 26 0 51 95

Volume Right (vph) 55 0 104 29 28

Hadj (s) 005 005 -068 -002 0.3

Departure Headway (s) 6.7 7.2 6.5 6.8 7.0

Degree Utilization, x 063 054 019 055 048

Capacity (veh/h) 492 458 512 479 457

Control Delay (s) 205 171 97 179 164

Approach Delay (s) 205 150 179 164

Approach LOS © © © ©

Intersection Summary

Delay 17.4

HCM Level of Service C

Intersection Capacity Utilization 69.9% ICU Level of Service ©

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 2/23/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (vph) 122 253 382 97 78 99

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 2%

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.973 0.925

Flt Protected 0.984 0.978

Satd. Flow (prot) 0 1683 1696 0 1567 0

FIt Permitted 0.984 0.978

Satd. Flow (perm) 0 1683 1696 0 1567 0

Link Speed (mph) 30 30 35

Link Distance (ft) 819 1665 1723

Travel Time (s) 186 378 33.6

Peak Hour Factor 090 090 090 09 090 0.0

Heavy Vehicles (%) 5% 1% 0% 2% 0% 0%

Adj. Flow (vph) 136 281 424 108 87 110

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 417 532 0 197 0

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 2/23/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (veh/h) 122 253 382 97 78 99

Sign Control Free  Free Stop

Grade 0% 0% 2%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 136 281 424 108 87 110

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 532 1031 478

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 532 1031 478

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 33 33

p0 queue free % 87 62 81

cM capacity (veh/h) 1020 226 501

Direction, Lane # EB1 WB1 SB1

Volume Total 417 532 197

Volume Left 136 0 87

Volume Right 0 108 110

cSH 1020 1700 345

Volume to Capacity 013 031 057

Queue Length 95th (ft) 11 0 84

Control Delay (s) 3.9 0.0 284

Lane LOS A D

Approach Delay (s) 3.9 0.0 284

Approach LOS D

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 71.3% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

1: Deer Island Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 5 1 7 148 2 84 5 1210 321 85 687 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 0 0 0 0 110 300 110 110
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Frt 0.927 0.952 0.850 0.850
Flt Protected 0.981 0.969 0.950 0.950
Satd. Flow (prot) 0 1215 0 0 1614 0 1710 3353 1473 1662 3288 916
FIt Permitted 0.917 0.800 0.950 0.950
Satd. Flow (perm) 0 1136 0 0 1333 0 1710 3353 1473 1662 3288 916
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 23 338 6
Link Speed (mph) 30 30 50 50
Link Distance (ft) 225 179 1625 999
Travel Time (s) 5.1 4.1 22.2 13.6
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095
Heavy Vehicles (%) 20% 100%  29% 0% 0% 0% 0% 2% 1% 0% 4%  67%
Adj. Flow (vph) 5 1 7 156 2 88 5 1274 338 89 723 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 13 0 0 246 0 5 1274 338 89 723 6
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 40 100 100 40 100 100
Minimum Split (s) 340 340 340 340 85 305 305 95 325 325
Total Split (s) 370 370 00 370 370 00 130 656 656 174 700 70.0
Total Split (%) 30.8% 30.8% 0.0% 30.8% 30.8% 0.0% 108% 54.7% 547% 145% 58.3% 58.3%
Maximum Green (s) 330 330 330 330 85 601 601 134 645 645
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
All-Red Time (s) 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.0 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 45 55 55 4.0 55 55
Lead/Lag lag Lead Lead lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 5.1 5.1 2.5 5.1 5.1
Minimum Gap (s) 2.0 2.0 2.0 2.0 1.0 31 3.1 1.0 3.1 31
Time Before Reduce () 5.0 5.0 5.0 5.0 80 100 100 80 100 100
Time To Reduce (s) 5.0 5.0 5.0 5.0 30 200 200 30 200 200
Recall Mode None  None None  None None C-Max C-Max None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 210 210 210 210 11.0 110 11.0 11.0
Pedestrian Calls (#/hr) 1 1 1 1 1 1 1 1
v/c Ratio 0.05 0.84 006 064 033 060 032 001
Control Delay 23.6 64.3 506 137 10 684 9.3 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

1: Deer Island Rd & US 30 2/23/2011
- ¢ NNt A
Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 23.6 64.3 506 137 10 684 9.3 6.3
Queue Length 50th (ft) 4 167 4 215 0 67 97 0
Queue Length 95th (ft) 20 246 m8 366 3 121 213 7
Internal Link Dist (ft) 145 99 1545 919
Turn Bay Length (ft) 110 300 110 110
Base Capacity (vph) 317 383 121 1982 1009 186 2277 636
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.64 004 064 033 048 032 001
Intersection Summary
Area Type:
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 14 (12%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  1: Deer Island Rd & US 30
T a2 \.' al —* 54
ER.E = | 174 = | e |
¢ ok ‘\ @b ¥ of
70z 13z | Tz |
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

1: Deer Island Rd & US 30

Weekday PM Peak Hour

2/23/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 5 1 7 148 2 84 5 1210 321 85 687 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 45 55 55 4.0 55 55
Lane Util. Factor 1.00 1.00 100 095 100 100 095 100
Frt 0.93 0.95 100 100 08 100 100 085
Flt Protected 0.98 0.97 095 100 100 09 100 100
Satd. Flow (prot) 1215 1614 1710 3353 1473 1662 3288 916
FIt Permitted 0.92 0.80 095 100 100 09 100 100
Satd. Flow (perm) 1136 1332 1710 3353 1473 1662 3288 916
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 5 1 7 156 2 88 5 1274 338 89 723 6
RTOR Reduction (vph) 0 6 0 0 18 0 0 0 148 0 0 2
Lane Group Flow (vph) 0 7 0 0 228 0 5 1274 190 89 723 4
Heavy Vehicles (%) 20% 100%  29% 0% 0% 0% 0% 2% 1% 0% 4%  67%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 24.8 24.8 17 673 673 144 795 795
Effective Green, g (s) 24.8 24.8 17 673 673 144 795 795
Actuated g/C Ratio 0.21 0.21 001 056 056 012 066 0.66
Clearance Time (S) 4.0 4.0 45 55 55 4.0 55 55
Vehicle Extension (s) 2.5 2.5 2.5 5.1 5.1 2.5 5.1 5.1
Lane Grp Cap (vph) 235 275 24 1880 826 199 2178 607
v/s Ratio Prot 0.00 ¢0.38 c0.05 0.22
v/s Ratio Perm 0.01 c0.17 0.13 0.00
v/c Ratio 0.03 0.83 021 068 023 045 033 001
Uniform Delay, d1 38.0 45.6 585 187 133 491 8.8 6.9
Progression Factor 1.00 1.00 0.93 0.68 0.11 1.00 1.00 1.00
Incremental Delay, d2 0.0 17.8 2.7 1.7 0.6 1.2 0.4 0.0
Delay (s) 38.1 63.4 56.8 144 20 503 9.2 6.9
Level of Service D E E B A D A A
Approach Delay (s) 38.1 634 119 13.6
Approach LOS D E B B
Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 135
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

2: Pittsburg Rd & US 30 2/23/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (vph) 0 0 0 1220 785 0

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 25 100 50

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 095 095 1.00

Ped Bike Factor

Frt

Flt Protected

Satd. Flow (prot) 1683 1620 1714 3320 3257 1698

FIt Permitted

Satd. Flow (perm) 1683 1620 1714 3320 3257 1698

Link Speed (mph) 35 40 40

Link Distance (ft) 567 871 1625

Travel Time () 11.0 148  271.7

Confl. Peds. (#/hr) 1

Peak Hour Factor 096 09 09 096 096 0.96

Heavy Vehicles (%) 4% 8% 5% 3% 5% 6%

Adj. Flow (vph) 0 0 0 1271 818 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 12711 818 0

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

2: Pittsburg Rd & US 30 2/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (veh/h) 0 0 0 1220 785 0

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 096 096 09 096 096 0.96

Hourly flow rate (vph) 0 0 0 12711 818 0

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh) 1

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1454 409 818

vCl, stage 1 conf vol 818

vC2, stage 2 conf vol 636

vCu, unblocked vol 1454 409 818

tC, single (s) 6.9 7.1 4.2

tC, 2 stage (S) 5.9

tF (s) 33 34 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 317 575 787

Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 0 0 635 635 409 409 0

Volume Left 0 0 0 0 0 0 0

Volume Right 0 0 0 0 0 0 0

cSH 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 000 000 037 037 024 024 000

Queue Length 95th (ft) 0 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 38.9% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

3: Wyeth St & US 30 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s +4 LI ul

Volume (vph) 0 0 0 0 0 0 0 1699 0 0 907 0

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800

Storage Length (ft) 0 0 0 0 85 250 85 25

Storage Lanes 0 0 0 0 0 0 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 100 1.00 095 1.00

Ped Bike Factor

Frt

Flt Protected

Satd. Flow (prot) 0 1750 0 0 1750 0 0 3226 0 1750 3196 1800

FIt Permitted

Satd. Flow (perm) 0 1750 0 0 1750 0 0 3226 0 1750 3196 1800

Link Speed (mph) 25 25 40 40

Link Distance (ft) 275 614 1403 871

Travel Time () 7.5 16.7 23.9 14.8

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 095 095 09 09 09 09 09 095 095 09 09 095

Heavy Vehicles (%) 8% 0% 7% 2% 0% 0% 0% 6% 0% 0% 7% 0%

Adj. Flow (vph) 0 0 0 0 0 0 0 1788 0 0 955 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 0 0 0 0 1788 0 0 955 0

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass
3: Wyeth St & US 30

Weekday PM Peak Hour

2/23/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s +4 LI ul
Volume (veh/h) 0 0 0 0 0 0 0 1699 0 0 907 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095
Hourly flow rate (vph) 0 0 0 0 0 0 0 1788 0 0 955 0
Pedestrians 3
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1849 2743 480 2269 2743 894 955 1788
vCl, stage 1 conf vol 955 955 1788 1788
vC2, stage 2 conf vol 894 1788 480 955
vCu, unblocked vol 1849 2743 480 2269 2743 894 955 1788
tC, single (s) 7.7 6.5 7.0 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (S) 6.7 55 6.5 55
tF (s) 3.6 4.0 34 33 4.0 33 2.2 2.2
p0 queue free % 100 100 100 100 100 100 100 100
cM capacity (veh/h) 195 122 517 81 122 288 728 351
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2 SB3 SB4
Volume Total 0 0 894 894 0 477 477 0
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 0 0
cSH 1700 1700 1700 1700 1700 1700 1700 1700
Volume to Capacity 000 000 053 053 000 028 028 0.0
Queue Length 95th (ft) 0 0 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A A
Approach Delay (s) 0.0 0.0 0.0 0.0
Approach LOS A A
Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour

4: St Helens St & US 30 2/23/2011
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 514 290 1456 0 0 1132
Ideal Flow (vphpl) 1750 1750 1800 1750 1750 1800
Lane Util. Factor 097 1.00 095 100 100 0.95
Ped Bike Factor 0.99
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3193 1458 3226 0 0 3420
FIt Permitted 0.950
Satd. Flow (perm) 3193 1437 3226 0 0 3420
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 38
Link Speed (mph) 25 35 35
Link Distance (ft) 349 598 1403
Travel Time (s) 9.5 11.6 27.3
Confl. Bikes (#/hr) 4
Peak Hour Factor 095 095 09 095 095 095
Heavy Vehicles (%) 1% 2% 6% 0% 5% 0%
Adj. Flow (vph) 541 305 1533 0 0 1192
Shared Lane Traffic (%)
Lane Group Flow (vph) 541 305 1533 0 0 1192
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Detector Phase 8 8 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 200 20.0
Total Split (s) 420 420 780 0.0 00 780
Total Split (%) 35.0% 35.0% 65.0% 0.0% 0.0% 650%
Maximum Green (s) 380 380 740 74.0
Yellow Time (s) 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 21,0 210 110 11.0
Pedestrian Calls (#/hr) 1 1 1 1
v/c Ratio 070 0.81  0.69 0.50
Control Delay 46.0 538 4.8 7.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 460 538 4.8 7.2
Queue Length 50th (ft) 197 198 82 164
Queue Length 95th (ft) 233 279 89 167
Internal Link Dist (ft) 269 518 1323
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour
4: St Helens St & US 30 2/23/2011

2R BV
loeGow __ weL WeR Wer NeR ss ser 0000000000000

Turn Bay Length (ft)

Base Capacity (vph) 1011 481 2232 2367

Starvation Cap Reductn 0 0 2 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 054 063 0.69 0.50

Intersection Swowi@2ry 0000000000000
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 80 (67%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 70

Control Type: Actuated-Coordinated

Splits and Phases:  4: St Helens St & US 30
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

4: St Helens St & US 30

Weekday PM Peak Hour

2/23/2011

v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 514 290 1456 0 0 1132
Ideal Flow (vphpl) 1750 1750 1800 1750 1750 1800
Total Lost time (S) 4.0 4.0 4.0 4.0
Lane Util. Factor 097 100 095 0.95
Frpb, ped/bikes 100 098 1.00 1.00
Flpb, ped/bikes 100 100 1.00 1.00
Frt 100 085 1.00 1.00
Flt Protected 095 100 1.00 1.00
Satd. Flow (prot) 3193 1435 3226 3420
FIt Permitted 095 100 1.00 1.00
Satd. Flow (perm) 3193 1435 3226 3420
Peak-hour factor, PHF 095 095 09 09 09 09
Adj. Flow (vph) 541 305 1533 0 0 1192
RTOR Reduction (vph) 0 29 0 0 0 0
Lane Group Flow (vph) 541 276 1533 0 0 1192
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 1% 2% 6% 0% 5% 0%
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 290 290 830 83.0
Effective Green, g (s) 290 290 830 83.0
Actuated g/C Ratio 024 024 069 0.69
Clearance Time () 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 772 347 2231 2366
v/s Ratio Prot 0.17 c0.48 0.35
v/s Ratio Perm c0.19
vlc Ratio 070 080 0.69 0.50
Uniform Delay, d1 415 427 109 8.8
Progression Factor 1.00 1.00 0.29 0.66
Incremental Delay, d2 29 119 1.2 0.8
Delay (s) 444 546 4.3 6.5
Level of Service D D A A
Approach Delay (s) 48.1 4.3 6.5
Approach LOS D A A
Intersection Summary
HCM Average Control Delay 15.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 8.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour

5: Columbia Blvd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 152 261 72 0 0 0 45 1302 271 152 1192 301
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 80 80 0 0 120 430 120 155
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 095 09 100 100 100 100 100 095 100 100 095 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.982 0.950 0.950
Satd. Flow (prot) 0 3245 1488 0 0 0 1660 3226 1444 1614 3257 1530
FIt Permitted 0.982 0.950 0.950
Satd. Flow (perm) 0 3245 1488 0 0 0 1660 3226 1444 1614 3257 1530
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 53 244 264
Link Speed (mph) 25 25 35 35
Link Distance (ft) 1699 1325 1662 598
Travel Time (s) 46.3 36.1 324 11.6
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 3% 6% 3% 3% 5% 0%
Adj. Flow (vph) 160 275 76 0 0 0 47 1371 285 160 1255 317
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 435 76 0 0 0 47 1371 285 160 1255 317
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 300 80 200 200 200 200 200
Total Split (s) 300 300 300 0.0 0.0 00 130 670 670 230 770 770
Total Split (%) 25.0% 25.0% 25.0% 0.0% 00% 00% 108% 55.8% 55.8% 19.2% 642% 64.2%
Maximum Green (s) 260 260 260 90 630 630 190 730 730
Yellow Time (s) 35 35 35 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 210 210 210 110 110 110 110 110
Pedestrian Calls (#/hr) 1 1 1 1 1 1 1 1
v/c Ratio 0.74 024 041 073 030 073 058 029
Control Delay 544 179 602 234 59 672 8.7 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Total Delay 544 179 602 234 59 672 8.9 0.8
Queue Length 50th (ft) 168 15 34 376 37 112 256 0
Queue Length 95th (ft) 218 57 ma4 507  m47 196 284 8
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

5: Columbia Blvd & US 30

Weekday PM Peak Hour

2/23/2011

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 1619 1245 1582 518
Turn Bay Length (ft) 80 120 430 120 155
Base Capacity (vph) 703 364 125 1887 946 258 2170 1108
Starvation Cap Reductn 0 0 0 0 0 0 205 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 062 021 038 073 030 062 064 029
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 57 (48%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  5: Columbia Blvd & US 30

\.' al T a2 —* 54
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

5: Columbia Blvd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 152 261 72 0 0 0 45 1302 271 152 1192 301
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 1.00 100 095 100 100 095 100
Frt 100 085 100 100 08 100 100 085
Flt Protected 098 1.00 095 100 100 09 100 100
Satd. Flow (prot) 3244 1488 1660 3226 1444 1614 3257 1530
FIt Permitted 098 1.00 095 100 100 09 100 100
Satd. Flow (perm) 3244 1488 1660 3226 1444 1614 3257 1530
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 160 275 76 0 0 0 47 1371 285 160 1255 317
RTOR Reduction (vph) 0 0 43 0 0 0 0 0 101 0 0 90
Lane Group Flow (vph) 0 435 33 0 0 0 47 1371 184 160 1255 227
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 3% 6% 3% 3% 5% 0%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 216 216 72 702 702 162 792 792
Effective Green, g (s) 216 216 72 702 702 162 792 792
Actuated g/C Ratio 018 018 006 059 059 013 066 0.66
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 584 268 100 1887 845 218 2150 1010
v/s Ratio Prot 0.03 c042 c0.10  0.39
v/s Ratio Perm 013 0.2 0.13 0.15
v/c Ratio 074 012 047 073 022 073 058 022
Uniform Delay, d1 466 412 546 180 118 498 113 8.1
Progression Factor 1.00 1.00 1.01 111 1.80 1.00 0.63 0.10
Incremental Delay, d2 5.1 0.2 2.1 15 04 106 1.0 0.4
Delay (s) 517 414 570 214 217 607 8.1 12
Level of Service D D E © © E A A
Approach Delay (s) 50.2 0.0 224 11.7
Approach LOS D A © B
Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service ©
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 12.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

6: Vernonia Rd & US 30 2/23/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (vph) 25 202 257 1700 1197 44

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 50 85 25

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 095 095 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1662 1444 1693 3353 3257 1485

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1662 1444 1693 3353 3257 1485

Link Speed (mph) 25 35 35

Link Distance (ft) 1136 1937 1662

Travel Time () 31.0 37.7 324

Confl. Peds. (#/hr) 1 6 6

Peak Hour Factor 095 095 09 09 095 095

Heavy Vehicles (%) 0% 3% 1% 2% 5% 3%

Adj. Flow (vph) 26 213 271 1789 1260 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 26 213 271 1789 1260 46

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

6: Vernonia Rd & US 30 2/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (veh/h) 25 202 257 1700 1197 44

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 09 095 095

Hourly flow rate (vph) 26 213 271 1789 1260 46

Pedestrians 6 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 0

Right turn flare (veh) 2

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2703 636 1312

vCl, stage 1 conf vol 1266

vC2, stage 2 conf vol 1437

vCu, unblocked vol 2703 636 1312

tC, single (s) 6.8 7.0 4.1

tC, 2 stage (S) 5.8

tF (s) 33 33 2.2

p0 queue free % 68 49 49

cM capacity (veh/h) 82 416 526

Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 239 271 895 895 630 630 46

Volume Left 26 271 0 0 0 0 0

Volume Right 213 0 0 0 0 0 46

cSH 468 526 1700 1700 1700 1700 1700

Volume to Capacity 051 051 053 053 037 037 003

Queue Length 95th (ft) 71 73 0 0 0 0 0

Control Delay (s) 274 189 0.0 0.0 0.0 0.0 0.0

Lane LOS D C

Approach Delay (s) 274 2.5 0.0

Approach LOS D

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 63.3% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 219 269 107 209 239 278 151 1569 133 205 998 178
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 130 0 215 0 130 310 130 140
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Ped Bike Factor 1.00 0.98
Frt 0.957 0.919 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1646 1669 0 1614 1559 0 1710 3320 1365 1525 3320 1530
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1646 1669 0 1614 1559 0 1710 3320 1365 1525 3320 1498
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 47 136 132
Link Speed (mph) 30 30 35 35
Link Distance (ft) 1390 1323 3867 969
Travel Time () 31.6 30.1 75.3 18.9
Confl. Bikes (#/hr) 1 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 1% 0% 0% 3% 1% 5% 0% 3% 9% 9% 3% 0%
Adj. Flow (vph) 223 274 109 213 244 284 154 1601 136 209 1018 182
Shared Lane Traffic (%)
Lane Group Flow (vph) 223 383 0 213 528 0 154 1601 136 209 1018 182
Turn Type Prot Prot Prot pm+ov Prot pm+ov
Protected Phases 7 3 8 5 2 3 1 6 7
Permitted Phases 4 2 6
Detector Phase 7 4 3 8 5 2 3 1 6 7
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 300 80 300 80 200 8.0 80 230 8.0
Total Split (s) 16.0 320 00 190 350 00 180 530 190 160 510 16.0
Total Split (%) 133% 26.7% 0.0% 158% 29.2% 0.0% 150% 442% 158% 133% 425% 13.3%
Maximum Green (s) 120 280 150  31.0 140 490 150 120 470 120
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None C-Max None None C-Max None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 21.0 21.0 11.0 14.0
Pedestrian Calls (#/hr) 1 1 1 1
v/c Ratio 135 096 104 121 077 118 016 137 078 023
Control Delay 2338  80.6 1240 148.2 457 978 00 2307 248 45
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2338  80.6 1240 148.2 457 978 00 2307 248 45
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) ~227 284 ~181  ~472 128  ~766 0 ~217 141 2
Queue Length 95th (ft) #386  #480 #337  #691 ml124 m#701 m0  #370 291 43
Internal Link Dist (ft) 1310 1243 3787 889
Turn Bay Length (ft) 130 215 130 310 130 140
Base Capacity (vph) 165 402 205 438 200 1356 835 153 1300 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 135 095 104 121 077 118 016 137 078 023
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 3 (3%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 120
Control Type: Actuated-Coordinated
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  7: Gable Rd & US30

T a2 \.' al ad fF ]
53z 1E = 32z 192 |
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % Ts LI ul LI ul
Volume (vph) 219 269 107 209 239 278 151 1569 133 205 998 178
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 095 100 100 095 100
Frpb, ped/bikes 100 1.00 100 1.00 100 100 100 100 100 0098
Flpb, ped/bikes 100 1.00 100 1.00 100 100 100 100 100 1.00
Frt 100 096 100 0.92 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (prot) 1646 1669 1614 1560 1710 3320 1365 1525 3320 1505
FIt Permitted 095 1.00 095 1.00 095 100 100 09 100 100
Satd. Flow (perm) 1646 1669 1614 1560 1710 3320 1365 1525 3320 1505
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 223 274 109 213 244 284 154 1601 136 209 1018 182
RTOR Reduction (vph) 0 12 0 0 35 0 0 0 63 0 0 67
Lane Group Flow (vph) 223 371 0 213 493 0 154 1601 73 209 1018 115
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 1% 0% 0% 3% 1% 5% 0% 3% 9% 9% 3% 0%
Turn Type Prot Prot Prot pm+ov Prot pm+ov
Protected Phases 7 3 8 5 2 3 1 6 7
Permitted Phases 4 2 6
Actuated Green, G (s) 120  27.7 153  31.0 140 490 643 120 470 59.0
Effective Green, g (s) 120 277 153 310 140 490 643 120 470 59.0
Actuated g/C Ratio 010 023 013 0.26 012 041 054 010 039 049
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 165 385 206 403 200 1356 777 153 1300 790
v/s Ratio Prot c0.14 c0.13 ¢c0.32 009 c048 001 014 031 001
v/s Ratio Perm 0.22 0.04 0.06
vlc Ratio 135 096 103 122 077 118 009 137 078 015
Uniform Delay, d1 540 456 524 445 514 35 136 540 320 167
Progression Factor 1.00 1.00 1.00 1.00 0.81 0.31 0.00 0.75 0.64 0.81
Incremental Delay, d2 1926  36.0 719 1210 17 821 0.0 196.7 4.2 0.1
Delay (s) 246.6  81.6 1242  165.5 435 929 00 2372 245 137
Level of Service F F F F D F A F C B
Approach Delay (s) 142.3 153.6 82.2 54.7
Approach LOS F F F D
Intersection Summary
HCM Average Control Delay 93.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.27
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 116.8% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour

8: Milliard Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 119 161 70 137 160 79 119 1654 85 138 1021 153
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 0 250 0 110 110 150 150 200
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Ped Bike Factor 100 098 1.00 099 0.98 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.979 0.977 0.950 0.950
Satd. Flow (prot) 0 1713 1488 0 1710 1488 1693 3288 1153 1662 3288 1530
FIt Permitted 0.517 0.510 0.120 0.080
Satd. Flow (perm) 0 904 1464 0 892 1466 214 3288 1126 140 3288 1483
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 73 64 41 148
Link Speed (mph) 40 40 45 45
Link Distance (ft) 737 300 1086 3867
Travel Time () 12.6 5.1 16.5 58.6
Confl. Peds. (#/hr) 3 3 1 1 3 1 1 3
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 4%  29% 0% 4% 0%
Adj. Flow (vph) 124 168 73 143 167 82 124 1723 89 144 1064 159
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 292 73 0 310 82 124 1723 89 144 1064 159
Turn Type Perm Perm  Perm Perm  pm+pt Perm  pm+pt Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 300 300 300 200 200 200 80 200 200 80 200 200
Total Split (s) 440 440 440 440 440 440 140 630 630 130 620 620
Total Split (%) 36.7% 36.7% 36.7% 36.7% 36.7% 36.7% 11.7% 525% 525% 10.8% 51.7% 51.7%
Maximum Green (s) 400 400 400 400 400 400 100 59.0 59.0 90 580 580
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 2100 210 210 110 110 110 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 1 1 1 1 1 1 1 1 1 1
v/c Ratio 097 014 104 015 057 107 016 079 066 020
Control Delay 85.3 7.0 1039 104 272 726 103 402 53 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.3 7.0 1039 104 272 726 103 402 53 05
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour

8: Milliard Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 222 0 ~260 9 51  ~775 19 62 96 1
Queue Length 95th (ft) #404 33 #441 46 88  #915 50 m89 mll6 m3
Internal Link Dist (ft) 657 220 1006 3787

Turn Bay Length (ft) 250 110 110 150 150 200
Base Capacity (vph) 301 537 297 531 228 1617 574 183 1610 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 097 014 104 015 054 107 016 079 066 020

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 50 (42%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow

Natural Cycle: 100

Control Type: Actuated-Coordinated

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  8: Milliard Rd & US 30
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Edz I EE | [24= |
v i
‘\ @b fus af
145 [ l62s [ 24+ I
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

8: Milliard Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 119 161 70 137 160 79 119 1654 85 138 1021 153
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 100 100 095 100 100 095 100
Frpb, ped/bikes 100 0098 100 099 100 100 098 100 100 0.97
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 1.00
Frt 100 085 100 08 100 100 08 100 100 085
Flt Protected 098 1.00 098 100 09 100 100 095 100 1.00
Satd. Flow (prot) 1712 1464 1710 1466 1693 3288 1126 1662 3288 1483
FIt Permitted 052 1.00 051 100 012 100 100 008 100 1.00
Satd. Flow (perm) 904 1464 892 1466 213 3288 1126 141 3288 1483
Peak-hour factor, PHF 09 09 09 09 09 09 09 09 09 09 096 0.96
Adj. Flow (vph) 124 168 73 143 167 82 124 1723 89 144 1064 159
RTOR Reduction (vph) 0 0 49 0 0 43 0 0 21 0 0 75
Lane Group Flow (vph) 0 292 24 0 310 39 124 1723 68 144 1064 84
Confl. Peds. (#/hr) 3 3 1 1 3 1 1 3
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 4%  29% 0% 4% 0%
Turn Type Perm Perm  Perm Perm  pm+pt Perm  pm+pt Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 400  40.0 400 400 590 590 590 588 588 588
Effective Green, g (s) 400 400 400 400 590 590 590 588 588 588
Actuated g/C Ratio 033 033 033 033 049 049 049 049 049 049
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 301 488 297 489 218 1617 554 183 1611 727
v/s Ratio Prot 0.04 c0.52 0.06 ¢c0.32
v/s Ratio Perm 032 002 c0.35 003 024 006 033 0.06
vlc Ratio 097 0.05 104 008 057 107 012 079 066 0.1
Uniform Delay, d1 394 271 400 274 210 305 165 506 231 165
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.49 0.17 0.05
Incremental Delay, d2 43.6 0.0 64.1 0.1 34 422 05 115 12 0.2
Delay (s) 830 27.2 1041 275 244 727 170 36.2 5.2 11
Level of Service F C F C C E B D A A
Approach Delay (s) 71.8 88.1 67.0 8.0
Approach LOS E F E A
Intersection Summary
HCM Average Control Delay 49.6 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 8.0
Intersection Capacity Utilization 104.1% ICU Level of Service G

Analysis Period (min) 15
¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

9: West St & Deer Island Rd 2/23/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL  SBR

Lane Configurations iy 4 ul L

Volume (vph) 5 174 310 67 219 5

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.997

Flt Protected 0.998 0.953

Satd. Flow (prot) 0 1746 1716 1488 1647 0

FIt Permitted 0.998 0.953

Satd. Flow (perm) 0 1746 1716 1488 1647 0

Link Speed (mph) 25 25 25

Link Distance (ft) 2305 403 1964

Travel Time () 629 110 53.6

Confl. Peds. (#/hr) 5 5 3 4

Peak Hour Factor 090 090 090 09 090 0.0

Heavy Vehicles (%) 0% 0% 2% 0% 1% 0%

Adj. Flow (vph) 6 193 344 74 243 6

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 344 74 249 0

Sign Control Stop  Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

9: West St & Deer Island Rd 2/23/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy 4 ul L

Volume (veh/h) 5 174 310 67 219 5

Sign Control Stop  Stop Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 6 193 344 74 243 6

Pedestrians 4 3 5

Lane Width (ft) 120 120 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh) 4

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 671 496 499 8 3

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 671 496 499 8 3

tC, single (s) 7.1 6.5 6.5 6.2 4.1

tC, 2 stage (S)

tF (s) 33 4.0 4.0 33 2.2

p0 queue free % 93 52 14 93 85

cM capacity (veh/h) 84 404 400 1073 1622

Direction, Lane # EB1 WB1 SB1

Volume Total 199 419 249

Volume Left 6 0 243

Volume Right 0 74 6

cSH 365 474 1622

Volume to Capacity 055 0.88 0.5

Queue Length 95th (ft) 78 239 13

Control Delay (s) 26.1 472 7.5

Lane LOS D E A

Approach Delay (s) 26.1 472 7.5

Approach LOS D E

Intersection Summary

Average Delay 31.0

Intersection Capacity Utilization 37.9% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

10: West St & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Volume (vph) 128 145 83 9 153 3 107 38 28 2 24 114

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.998 0.978 0.890

Flt Protected 0.977 0.997 0.970 0.999

Satd. Flow (prot) 0 1710 1488 0 1741 0 0 1660 0 0 1556 0

Flt Permitted 0.977 0.997 0.970 0.999

Satd. Flow (perm) 0 1710 1488 0 1741 0 0 1660 0 0 1556 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 403 853 1453 709

Travel Time () 11.0 233 39.6 19.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 090 090 09 09 09 09 09 090 090 090 09 0.90

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 142 161 92 10 170 3 119 42 31 2 27 127

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 303 92 0 183 0 0 192 0 0 156 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

10: West St & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Sign Control Stop Stop Stop Stop

Volume (vph) 128 145 83 9 153 3 107 38 28 2 24 114

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 09 0.90

Hourly flow rate (vph) 142 161 92 10 170 3 119 42 31 2 27 127

Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total (vph) 303 92 183 192 156

Volume Left (vph) 142 0 10 119 2

Volume Right (vph) 0 92 3 31 127

Hadj (s) 023 -070 000 003 -0.49

Departure Headway (s) 6.0 5.1 5.6 5.7 5.3

Degree Utilization, x 051 013 029 031 0.23

Capacity (veh/h) 573 677 591 567 601

Control Delay (s) 13.8 76 109 113 9.9

Approach Delay (s) 12.3 109 113 9.9

Approach LOS B B B A

Intersection Summary

Delay 11.4

HCM Level of Service B

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour

11: Columbia Blvd & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts s s s

Volume (vph) 113 273 8 2 246 82 0 2 1 47 4 57

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% -1% 1%

Storage Length (ft) 65 0 0 0 0 0 0 0

Storage Lanes 1 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.996 0.966 0.955 0.929

Flt Protected 0.950 0.979

Satd. Flow (prot) 1646 1726 0 0 1678 0 0 1260 0 0 1534 0

FIt Permitted 0.950 0.979

Satd. Flow (perm) 1646 1726 0 0 1678 0 0 1260 0 0 1534 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 559 839 582 1453

Travel Time (s) 15.2 229 15.9 39.6

Confl. Peds. (#/hr) 7 7 7 7

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Heavy Vehicles (%) 1% 1% 0% 0% 1% 0% 0% 0% 100% 3%  25% 2%

Adj. Flow (vph) 126 303 9 2 273 91 0 2 1 52 4 63

Shared Lane Traffic (%)

Lane Group Flow (vph) 126 312 0 0 366 0 0 3 0 0 119 0

Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_Rail-Option-Ovp.syn Synchro 7 - Report
MJB Page 26



2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour

11: Columbia Blvd & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts s s s

Volume (veh/h) 113 273 8 2 246 82 0 2 1 47 4 57

Sign Control Free Free Stop Stop

Grade 0% 0% -1% 1%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 126 303 9 2 273 91 0 2 1 52 4 63

Pedestrians 7 7

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 364 319 955 935 322 887 894 319
vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 364 319 955 935 322 887 894 319
tC, single (s) 4.1 4.1 7.1 6.5 7.2 7.1 6.8 6.2
tC, 2 stage (S)

tF (s) 2.2 2.2 33 4.0 4.2 35 4.2 33
p0 queue free % 90 100 100 99 100 78 98 91
cM capacity (veh/h) 1200 1245 196 238 534 237 229 722
Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total 126 312 367 3 120

Volume Left 126 0 2 0 52

Volume Right 0 9 91 1 63

cSH 1200 1700 1245 292 367

Volume to Capacity 010 018 000 001 033

Queue Length 95th (ft) 9 0 0 1 35

Control Delay (s) 8.4 0.0 01 175 195

Lane LOS A A C C

Approach Delay (s) 2.4 01 175 195

Approach LOS C C

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 62 366 132 30 298 11 97 112 23 3 80 41

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 0% 2%

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.968 0.996 0.986 0.955

Flt Protected 0.994 0.996 0.979 0.999

Satd. Flow (prot) 0 1667 0 0 1694 0 0 1665 0 0 1653 0

Flt Permitted 0.994 0.996 0.979 0.999

Satd. Flow (perm) 0 1667 0 0 1694 0 0 1665 0 0 1653 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 643 960 563 720

Travel Time (s) 17.5 26.2 15.4 19.6

Confl. Peds. (#/hr) 3 14 14 3 6 3 3 6

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 09 0.90

Heavy Vehicles (%) 3% 1% 0% 8% 2% 0% 0% 3% 0% 0% 0% 0%

Adj. Flow (vph) 69 407 147 33 331 12 108 124 26 3 89 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 623 0 0 376 0 0 258 0 0 138 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 62 366 132 30 298 11 97 112 23 3 80 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 2%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 69 407 147 33 331 12 108 124 26 3 89 46

Pedestrians 6 3 14 3

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 346 567 1132 1045 497 1115 1112 346

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 346 567 1132 1045 497 1115 1112 346

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.3 33 4.0 33 35 4.0 33

p0 queue free % 94 97 0 39 96 96 53 93

cM capacity (veh/h) 1204 964 98 204 569 85 189 696

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 622 377 258 138

Volume Left 69 33 108 3

Volume Right 147 12 26 46

cSH 1204 964 147 239

Volume to Capacity 0.06 003 175 0.58

Queue Length 95th (ft) 5 3 474 81

Control Delay (s) 15 11 4187 387

Lane LOS A A F E

Approach Delay (s) 15 11 4187 387

Approach LOS F E

Intersection Summary

Average Delay 82.2

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min)

15
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 33 213 67 22 213 107 87 201 57 105 146 13

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.971 0.958 0.978 0.993

Flt Protected 0.995 0.997 0.988 0.980

Satd. Flow (prot) 0 1667 0 0 1661 0 0 1653 0 0 1684 0

Flt Permitted 0.995 0.997 0.988 0.980

Satd. Flow (perm) 0 1667 0 0 1661 0 0 1653 0 0 1684 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 3269 1699 1136 924

Travel Time (s) 89.2 46.3 31.0 25.2

Confl. Peds. (#/hr) 1 15 15 1 9 3 3 9

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 7% 1% 0% 0% 1% 0% 0% 4% 0% 0% 2% 0%

Adj. Flow (vph) 36 234 74 24 234 118 96 221 63 115 160 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 344 0 0 376 0 0 380 0 0 289 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Volume (vph) 33 213 67 22 213 107 87 201 57 105 146 13

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Hourly flow rate (vph) 36 234 74 24 234 118 96 221 63 115 160 14

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 344 376 379 290

Volume Left (vph) 36 24 96 115

Volume Right (vph) 74 118 63 14

Hadj (s) 008 -016 -0.01 007

Departure Headway (s) 8.0 7.8 8.0 8.4

Degree Utilization, x 077 082 084 0.68

Capacity (veh/h) 422 438 434 385

Control Delay (s) 327 373 403 271

Approach Delay (s) 327 3713 403 271

Approach LOS D E E D

Intersection Summary

Delay 34.9

HCM Level of Service D

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_Rail-Option-Ovp.syn Synchro 7 - Report

MJB

Page 31



2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul s s

Volume (vph) 36 229 52 24 228 98 48 199 27 89 119 26

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 25 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Frt 0.978 0.850 0.987 0.985

Flt Protected 0.994 0.995 0.991 0.981

Satd. Flow (prot) 0 1677 0 0 1741 1473 0 1712 0 0 1674 0

Flt Permitted 0.994 0.995 0.991 0.981

Satd. Flow (perm) 0 1677 0 0 1741 1473 0 1712 0 0 1674 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 679 2026 1723 3269

Travel Time (s) 18.5 55.3 47.0 89.2

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094

Heavy Vehicles (%) 0% 2% 0% 0% 0% 1% 0% 0% 0% 0% 2% 0%

Adj. Flow (vph) 38 244 55 26 243 104 51 212 29 95 127 28

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 337 0 0 269 104 0 292 0 0 250 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul s s

Sign Control Stop Stop Stop Stop

Volume (vph) 36 229 52 24 228 98 48 199 27 89 119 26

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094

Hourly flow rate (vph) 38 244 55 26 243 104 51 212 29 95 127 28

Direction, Lane # EB1 WB1 WB2 NB1 SB1

Volume Total (vph) 337 268 104 291 249

Volume Left (vph) 38 26 0 51 95

Volume Right (vph) 55 0 104 29 28

Hadj (s) 005 005 -068 -002 0.3

Departure Headway (s) 6.7 7.2 6.5 6.8 7.0

Degree Utilization, x 063 054 019 055 048

Capacity (veh/h) 492 458 512 479 457

Control Delay (s) 205 171 97 179 164

Approach Delay (s) 205 150 179 164

Approach LOS © © © ©

Intersection Summary

Delay 17.4

HCM Level of Service C

Intersection Capacity Utilization 69.9% ICU Level of Service ©

Analysis Period (min) 15

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_Rail-Option-Ovp.syn Synchro 7 - Report

MJB

Page 33



2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 2/23/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (vph) 122 253 382 97 78 99

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 2%

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.973 0.925

Flt Protected 0.984 0.978

Satd. Flow (prot) 0 1683 1696 0 1567 0

FIt Permitted 0.984 0.978

Satd. Flow (perm) 0 1683 1696 0 1567 0

Link Speed (mph) 30 30 35

Link Distance (ft) 819 1665 1723

Travel Time (s) 186 378 33.6

Peak Hour Factor 090 090 090 09 090 0.0

Heavy Vehicles (%) 5% 1% 0% 2% 0% 0%

Adj. Flow (vph) 136 281 424 108 87 110

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 417 532 0 197 0

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 2/23/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (veh/h) 122 253 382 97 78 99

Sign Control Free  Free Stop

Grade 0% 0% 2%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 136 281 424 108 87 110

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 532 1031 478

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 532 1031 478

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 33 33

p0 queue free % 87 62 81

cM capacity (veh/h) 1020 226 501

Direction, Lane # EB1 WB1 SB1

Volume Total 417 532 197

Volume Left 136 0 87

Volume Right 0 108 110

cSH 1020 1700 345

Volume to Capacity 013 031 057

Queue Length 95th (ft) 11 0 84

Control Delay (s) 3.9 0.0 284

Lane LOS A D

Approach Delay (s) 3.9 0.0 284

Approach LOS D

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 71.3% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

16: Int 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy % ul
Volume (vph) 0 186 252 296 312 0 0 0 0 40 0 190
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Frt 0.922 0.850
Flt Protected 0.976 0.950
Satd. Flow (prot) 0 1582 0 0 1675 0 0 0 0 1630 0 1458
FIt Permitted 0.606 0.950
Satd. Flow (perm) 0 1582 0 0 1040 0 0 0 0 1630 0 1458
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 203 200
Link Speed (mph) 30 30 30 30
Link Distance (ft) 248 489 335 338
Travel Time (s) 5.6 11.1 7.6 7.7
Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095
Adj. Flow (vph) 0 196 265 312 328 0 0 0 0 42 0 200
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 461 0 0 640 0 0 0 0 42 0 200
Turn Type Perm custom custom
Protected Phases 4 8
Permitted Phases 8 6 6
Detector Phase 4 8 8 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 200 200 20.0 20.0
Total Split (s) 0.0 40.0 00 40.0 400 0.0 0.0 0.0 00 200 00 20.0
Total Split (%) 0.0% 66.7% 0.0% 66.7% 66.7% 0.0% 00% 00% 0.0% 333% 00% 33.3%
Maximum Green (S) 36.0 36.0 36.0 16.0 16.0
Yellow Time (s) 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None  None Min Min
Walk Time (s) 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 110 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
vic Ratio 0.39 0.88 0.18 0.53
Control Delay 3.0 24.8 20.9 9.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.0 24.8 20.9 9.3
Queue Length 50th (ft) 19 101 11 0
Queue Length 95th (ft) 62 #385 33 44
Internal Link Dist (ft) 168 409 255 258
Turn Bay Length (ft)
Base Capacity (vph) 1170 729 508 592
Starvation Cap Reductn 0 0 0 0
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass
16: Int

Weekday PM Peak Hour

2/23/2011

Ay AN

[ B 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.39 0.88 0.08 0.34

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 51.4

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  16: Int

—* 54

40 =

ul s ald

20= | ET
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

16: Int 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy % ul
Volume (vph) 0 186 252 296 312 0 0 0 0 40 0 190
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (S) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.92 1.00 1.00 0.85
Flt Protected 1.00 0.98 0.95 1.00
Satd. Flow (prot) 1583 1675 1630 1458
FIt Permitted 1.00 0.61 0.95 1.00
Satd. Flow (perm) 1583 1040 1630 1458
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 0 196 265 312 328 0 0 0 0 42 0 200
RTOR Reduction (vph) 0 61 0 0 0 0 0 0 0 0 0 171
Lane Group Flow (vph) 0 400 0 0 640 0 0 0 0 42 0 29
Turn Type Perm custom custom
Protected Phases 4 8
Permitted Phases 8 6 6
Actuated Green, G (s) 36.1 36.1 7.4 7.4
Effective Green, g (s) 36.1 36.1 7.4 7.4
Actuated g/C Ratio 0.70 0.70 0.14 0.14
Clearance Time () 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1110 729 234 209
v/s Ratio Prot 0.25
v/s Ratio Perm c0.62 c0.03 0.02
vlc Ratio 0.36 0.88 0.18 0.14
Uniform Delay, d1 31 6.0 19.4 19.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 11.6 0.4 0.3
Delay (s) 3.3 17.6 19.8 19.6
Level of Service A B B B
Approach Delay (s) 3.3 17.6 0.0 19.6
Approach LOS A B A B
Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 515 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

17: Int 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy Ts % ul

Volume (vph) 180 46 0 0 298 84 310 0 202 0 0 0

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Frt 0.970 0.850

Flt Protected 0.962 0.950

Satd. Flow (prot) 0 1650 0 0 1664 0 1630 0 1458 0 0 0

FIt Permitted 0.489 0.950

Satd. Flow (perm) 0 839 0 0 1664 0 1630 0 1458 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 34 213

Link Speed (mph) 30 30 30 30

Link Distance (ft) 489 371 364 347

Travel Time (s) 11.1 8.4 8.3 7.9

Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095

Adj. Flow (vph) 189 48 0 0 314 88 326 0 213 0 0 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 237 0 0 402 0 326 0 213 0 0 0

Turn Type Perm custom custom

Protected Phases 4 8

Permitted Phases 4 2 2

Detector Phase 4 4 8 2 2

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 200 200 20.0 20.0 20.0

Total Split (s) 340 340 0.0 00 340 00 26.0 00 26.0 0.0 0.0 0.0

Total Split (%) 56.7% 56.7% 0.0% 0.0% 56.7% 0.0% 43.3% 00% 433% 00% 0.0% 0.0%

Maximum Green (S) 300 300 30.0 22.0 22.0

Yellow Time (s) 35 35 35 35 35

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0

Recall Mode None  None None Min Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 110 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

vic Ratio 0.66 0.55 0.58 0.33

Control Delay 19.7 11.1 16.7 4.0

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 19.7 11.1 16.7 4.0

Queue Length 50th (ft) 34 48 50 0

Queue Length 95th (ft) 122 142 161 36

Internal Link Dist (ft) 409 291 284 267

Turn Bay Length (ft)

Base Capacity (vph) 667 1331 1025 996

Starvation Cap Reductn 0 0 0 0
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass Weekday PM Peak Hour

17: Int 2/23/2011
A ey ¢ ANt 2 M4

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.36 0.30 0.32 0.21

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 39

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Splits and Phases:  17: Int

a2 —* 54
—
of
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2031 Future Traffic Conditions - Rail Corridor Option - Overpass

Weekday PM Peak Hour

17: Int 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy Ts % ul

Volume (vph) 180 46 0 0 298 84 310 0 202 0 0 0

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (S) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.85

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1650 1665 1630 1458

FIt Permitted 0.49 1.00 0.95 1.00

Satd. Flow (perm) 839 1665 1630 1458

Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095

Adj. Flow (vph) 189 48 0 0 314 88 326 0 213 0 0 0

RTOR Reduction (vph) 0 0 0 0 19 0 0 0 138 0 0 0

Lane Group Flow (vph) 0 237 0 0 383 0 326 0 75 0 0 0

Turn Type Perm custom custom

Protected Phases 4 8

Permitted Phases 4 2 2

Actuated Green, G (s) 16.6 16.6 135 13.5

Effective Green, g (s) 16.6 16.6 135 135

Actuated g/C Ratio 0.44 0.44 0.35 0.35

Clearance Time () 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 366 725 578 517

v/s Ratio Prot 0.23

v/s Ratio Perm c0.28 c0.20 0.05

vlc Ratio 0.65 0.53 0.56 0.15

Uniform Delay, d1 8.5 7.9 9.9 8.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.7 1.3 0.1

Delay (s) 12.4 8.6 11.2 8.5

Level of Service B A B A

Approach Delay (s) 12.4 8.6 10.1 0.0

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 38.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

1: Deer Island Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 5 1 7 298 2 109 5 1185 321 85 687 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 0 0 0 0 110 300 110 110
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Frt 0.927 0.964 0.850 0.850
Flt Protected 0.981 0.965 0.950 0.950
Satd. Flow (prot) 0 1215 0 0 1628 0 1710 3353 1473 1662 3288 916
FIt Permitted 0.895 0.777 0.950 0.950
Satd. Flow (perm) 0 1108 0 0 1311 0 1710 3353 1473 1662 3288 916
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 17 338 5
Link Speed (mph) 30 30 50 50
Link Distance (ft) 225 179 1625 999
Travel Time (s) 5.1 4.1 22.2 13.6
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095
Heavy Vehicles (%) 20% 100%  29% 0% 0% 0% 0% 2% 1% 0% 4%  67%
Adj. Flow (vph) 5 1 7 314 2 115 5 1247 338 89 723 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 13 0 0 431 0 5 1247 338 89 723 6
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 40 100 100 40 100 100
Minimum Split (s) 340 340 340 340 85 305 305 95 325 325
Total Split (s) 480  48.0 00 480 480 0.0 85 580 580 140 635 635
Total Split (%) 40.0% 40.0% 0.0% 40.0% 40.0% 0.0% 7.1% 483% 483% 11.7% 52.9% 52.9%
Maximum Green (s) 440 440 440 440 40 525 525 100 580 58.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
All-Red Time (s) 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.0 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 45 55 55 4.0 55 55
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 2.5 2.5 2.5 2.5 2.5 5.1 5.1 2.5 5.1 5.1
Minimum Gap (s) 2.0 2.0 2.0 2.0 1.0 31 3.1 1.0 3.1 31
Time Before Reduce () 5.0 5.0 5.0 5.0 80 100 100 80 100 100
Time To Reduce (s) 5.0 5.0 5.0 5.0 30 200 200 30 200 200
Recall Mode None  None None  None None Max Max  None Max Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 250 250 250 250 200 200 220 220
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
v/c Ratio 0.03 0.94 008 081 039 067 039 001
Control Delay 17.3 64.4 592 330 36 772 162 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

1: Deer Island Rd & US 30 2/23/2011
- ¢ NNt A
Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 17.3 64.4 59.2 330 36 772 162 9.7
Queue Length 50th (ft) 3 299 4 446 0 68 161 0
Queue Length 95th (ft) 17 #493 18 546 54  #141 242 8
Internal Link Dist (ft) 145 99 1545 919
Turn Bay Length (ft) 110 300 110 110
Base Capacity (vph) 431 515 60 1541 860 146 1841 515
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.84 008 081 039 061 039 001
Intersection Summary
Area Type:
Cycle Length: 120
Actuated Cycle Length: 114.8
Natural Cycle: 90
Control Type: Semi Act-Uncoord
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  1: Deer Island Rd & US 30
\.' al T o2 —* 54
14 3 R 48 = |
Jv -~
‘\ ah ok of
86F J635s 48 s I
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

1: Deer Island Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s LI ul LI ul
Volume (vph) 5 1 7 298 2 109 5 1185 321 85 687 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 45 55 55 4.0 55 55
Lane Util. Factor 1.00 1.00 100 095 100 100 095 100
Frt 0.93 0.96 100 100 08 100 100 085
Flt Protected 0.98 0.96 095 100 100 09 100 100
Satd. Flow (prot) 1215 1628 1710 3353 1473 1662 3288 916
FIt Permitted 0.89 0.78 095 100 100 09 100 100
Satd. Flow (perm) 1109 1310 1710 3353 1473 1662 3288 916
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 5 1 7 314 2 115 5 1247 338 89 723 6
RTOR Reduction (vph) 0 5 0 0 11 0 0 0 177 0 0 2
Lane Group Flow (vph) 0 8 0 0 420 0 5 1247 161 89 723 4
Heavy Vehicles (%) 20% 100%  29% 0% 0% 0% 0% 2% 1% 0% 4%  67%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 39.3 39.3 08 565 565 91 643 643
Effective Green, g (s) 39.3 39.3 08 565 565 91 643 643
Actuated g/C Ratio 0.33 0.33 001 048 048 008 054 054
Clearance Time (S) 4.0 4.0 45 55 55 4.0 55 55
Vehicle Extension (s) 2.5 2.5 2.5 5.1 5.1 2.5 5.1 5.1
Lane Grp Cap (vph) 368 435 12 1600 703 128 1786 497
v/s Ratio Prot 0.00 ¢0.37 c0.05 0.22
v/s Ratio Perm 0.01 c0.32 0.11 0.00
v/c Ratio 0.02 0.96 042 078 023 070 040 001
Uniform Delay, d1 26.6 38.9 586 258 182 533 158 124
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 33.8 16.1 3.8 08 140 0.7 0.0
Delay (s) 26.6 72.7 747 296 189 673 165 124
Level of Service © E E © B E B B
Approach Delay (s) 26.6 72.7 275 22.0
Approach LOS © E © ©
Intersection Summary
HCM Average Control Delay 32.7 HCM Level of Service ©
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 118.4 Sum of lost time (S) 135
Intersection Capacity Utilization 82.9% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

2: Pittsburg Rd & US 30 2/23/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (vph) 167 172 150 1258 785 179

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 25 100 50

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 095 095 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1599 1377 1629 3320 3257 1443

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1599 1377 1629 3320 3257 1443

Link Speed (mph) 35 40 40

Link Distance (ft) 567 871 1625

Travel Time () 11.0 148  271.7

Confl. Peds. (#/hr) 1

Peak Hour Factor 096 09 09 096 096 0.96

Heavy Vehicles (%) 4% 8% 5% 3% 5% 6%

Adj. Flow (vph) 174 179 156 1310 818 186

Shared Lane Traffic (%)

Lane Group Flow (vph) 174 179 156 1310 818 186

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Southern Overpass Option
2: Pittsburg Rd & US 30

Weekday PM Peak Hour

2/23/2011

2 T N I
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (veh/h) 167 172 150 1258 785 179
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 096 096 09 096 096 0.96
Hourly flow rate (vph) 174 179 156 1310 818 186
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh) 1
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1786 409 818
vCl, stage 1 conf vol 818
vC2, stage 2 conf vol 969
vCu, unblocked vol 1786 409 818
tC, single (s) 6.9 7.1 4.2
tC, 2 stage (S) 5.9
tF (s) 33 34 2.2
p0 queue free % 20 69 80
cM capacity (veh/h) 216 575 787
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 353 156 655 655 409 409 186
Volume Left 174 156 0 0 0 0 0
Volume Right 179 0 0 0 0 0 186
cSH 347 787 1700 1700 1700 1700 1700
Volume to Capacity 102 020 039 039 024 024 011
Queue Length 95th (ft) 297 18 0 0 0 0 0
Control Delay (s) 883 107 0.0 0.0 0.0 0.0 0.0
Lane LOS F B
Approach Delay (s) 88.3 11 0.0
Approach LOS F
Intersection Summary
Average Delay 11.6
Intersection Capacity Utilization 53.4% ICU Level of Service
Analysis Period (min) 15
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

3: Wyeth St & US 30 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s LI ul LI ul

Volume (vph) 13 6 80 146 2 34 40 1362 202 40 907 11

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800

Storage Length (ft) 0 0 0 0 85 250 85 25

Storage Lanes 0 0 0 0 1 1 1 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 100 1.00 095 1.00

Ped Bike Factor

Frt 0.891 0.975 0.850 0.850

Flt Protected 0.993 0.961 0.950 0.950

Satd. Flow (prot) 0 1451 0 0 1614 0 1710 3226 1488 1662 3196 1530

Flt Permitted 0.993 0.961 0.950 0.950

Satd. Flow (perm) 0 1451 0 0 1614 0 1710 3226 1488 1662 3196 1530

Link Speed (mph) 25 25 40 40

Link Distance (ft) 275 614 1403 871

Travel Time () 7.5 16.7 23.9 14.8

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 095 095 09 09 09 09 09 095 095 09 09 095

Heavy Vehicles (%) 8% 0% 7% 2% 0% 0% 0% 6% 0% 0% 7% 0%

Adj. Flow (vph) 14 6 84 154 2 36 42 1434 213 42 955 12

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 104 0 0 192 0 42 1434 213 42 955 12

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

3: Wyeth St & US 30 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s s LI ul LI ul

Volume (veh/h) 13 6 80 146 2 34 40 1362 202 40 907 11

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095

Hourly flow rate (vph) 14 6 84 154 2 36 42 1434 213 42 955 12

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1877 2769 480 2170 2568 717 966 1646

vCl, stage 1 conf vol 1039 1039 1518 1518

vC2, stage 2 conf vol 838 1731 652 1051

vCu, unblocked vol 1877 2769 480 2170 2568 717 966 1646

tC, single (s) 7.7 6.5 7.0 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (S) 6.7 55 6.5 55

tF (s) 3.6 4.0 34 35 4.0 3.3 2.2 2.2

p0 queue free % 91 93 84 0 98 90 94 89

cM capacity (veh/h) 151 87 517 105 135 377 721 398

Direction, Lane # EB1 WB1 NB1 NB2 NB3 NB4 SB1 SB2 SB3 SB4

Volume Total 104 192 42 717 717 213 42 477 477 12

Volume Left 14 154 42 0 0 0 42 0 0 0

Volume Right 84 36 0 0 0 213 0 0 0 12

cSH 320 121 721 1700 1700 1700 398 1700 1700 1700

Volume to Capacity 033 158 006 042 042 013 011 028 028 001

Queue Length 95th (ft) 35 349 5 0 0 0 9 0 0 0

Control Delay (s) 216 3604 103 0.0 0.0 00 151 0.0 0.0 0.0

Lane LOS C F B C

Approach Delay (s) 21.6 3604 0.3 0.6

Approach LOS C F

Intersection Summary

Average Delay 24.2

Intersection Capacity Utilization 64.2% ICU Level of Service ©

Analysis Period (min) 15
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2031 Future Traffic Conditions - Southern Overpass Option Weekday PM Peak Hour

4: St Helens St & US 30 2/23/2011
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 514 265 1386 0 0 1132
Ideal Flow (vphpl) 1750 1750 1800 1750 1750 1800
Lane Util. Factor 097 1.00 095 100 100 0.95
Ped Bike Factor 0.98
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3193 1458 3226 0 0 3420
FIt Permitted 0.950
Satd. Flow (perm) 3193 1436 3226 0 0 3420
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 52
Link Speed (mph) 25 35 35
Link Distance (ft) 349 598 1403
Travel Time (s) 9.5 11.6 27.3
Confl. Bikes (#/hr) 4
Peak Hour Factor 095 095 09 095 095 095
Heavy Vehicles (%) 1% 2% 6% 0% 5% 0%
Adj. Flow (vph) 541 279 1459 0 0 1192
Shared Lane Traffic (%)
Lane Group Flow (vph) 541 279 1459 0 0 1192
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Detector Phase 8 8 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 200 200 200 20.0
Total Split (s) 280 280 620 0.0 00 620
Total Split (%) 31.1% 31.1% 68.9% 0.0% 0.0% 68.9%
Maximum Green (s) 240 240 580 58.0
Yellow Time (s) 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None  None Max Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0
v/c Ratio 074 075 067 0.51
Control Delay 371 384 107 8.4
Queue Delay 0.0 0.0 0.4 0.0
Total Delay 371 384 111 8.4
Queue Length 50th (ft) 139 115 218 150
Queue Length 95th (ft) 194 204 329 224
Internal Link Dist (ft) 269 518 1323
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2031 Future Traffic Conditions - Southern Overpass Option Weekday PM Peak Hour
4: St Helens St & US 30 2/23/2011

2R BV
loeGow __ weL WeR Wer NeR ss ser 0000000000000

Turn Bay Length (ft)

Base Capacity (vph) 894 440 2184 2315

Starvation Cap Reductn 0 0 255 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 061 063 0.76 0.51

Intersection Swowi@2ry 0000000000000
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 85.9
Natural Cycle: 60

Control Type: Semi Act-Uncoord

Splits and Phases:  4: St Helens St & US 30

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_Rail-Option-Ovp-S.syn Synchro 7 - Report
MJB Page 9



2031 Future Traffic Conditions - Southern Overpass Option

4: St Helens St & US 30

Weekday PM Peak Hour

2/23/2011

v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations N Ff + +4
Volume (vph) 514 265 1386 0 0 1132
Ideal Flow (vphpl) 1750 1750 1800 1750 1750 1800
Total Lost time (S) 4.0 4.0 4.0 4.0
Lane Util. Factor 097 100 095 0.95
Frpb, ped/bikes 100 098 1.00 1.00
Flpb, ped/bikes 100 100 1.00 1.00
Frt 100 085 1.00 1.00
Flt Protected 095 100 1.00 1.00
Satd. Flow (prot) 3193 1435 3226 3420
FIt Permitted 095 100 1.00 1.00
Satd. Flow (perm) 3193 1435 3226 3420
Peak-hour factor, PHF 095 095 09 09 09 09
Adj. Flow (vph) 541 279 1459 0 0 1192
RTOR Reduction (vph) 0 40 0 0 0 0
Lane Group Flow (vph) 541 239 1459 0 0 1192
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 1% 2% 6% 0% 5% 0%
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 19.7 197 581 58.1
Effective Green, g (s) 19.7 197 581 58.1
Actuated g/C Ratio 023 023 068 0.68
Clearance Time () 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 733 329 2185 2316
v/s Ratio Prot c0.17 c0.45 0.35
v/s Ratio Perm 0.17
vlc Ratio 074 073  0.67 0.51
Uniform Delay, d1 30.7 306 8.2 6.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 7.8 1.6 0.8
Delay (s) 346 383 9.8 7.7
Level of Service C D A A
Approach Delay (s) 35.8 9.8 7.7
Approach LOS D A A
Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 85.8 Sum of lost time (S) 8.0
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

5: Columbia Blvd & US 30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 152 261 72 0 0 0 45 1232 221 152 1192 301
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 80 80 0 0 120 430 120 155
Storage Lanes 1 1 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 095 09 100 100 100 100 100 095 100 100 095 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.982 0.950 0.950
Satd. Flow (prot) 0 3245 1488 0 0 0 1660 3226 1444 1614 3257 1530
FIt Permitted 0.982 0.950 0.950
Satd. Flow (perm) 0 3245 1488 0 0 0 1660 3226 1444 1614 3257 1530
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 68 227 317
Link Speed (mph) 25 25 35 35
Link Distance (ft) 1699 1325 1662 598
Travel Time (s) 46.3 36.1 324 11.6
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 095
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 3% 6% 3% 3% 5% 0%
Adj. Flow (vph) 160 275 76 0 0 0 47 1297 233 160 1255 317
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 435 76 0 0 0 47 1297 233 160 1255 317
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 200 200 200 80 200 200 200 200 200
Total Split (s) 200 200 200 0.0 0.0 00 110 5.0 5.0 200 59.0 59.0
Total Split (%) 222% 222% 222% 00% 00% 00% 122% 55.6% 55.6% 222% 65.6% 65.6%
Maximum Green (s) 160 160 16.0 70 460 460 160 550 550
Yellow Time (s) 35 35 35 35 35 35 35 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max Max None None None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 110 11.0 110 110 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
v/c Ratio 078 024 037 075 026 066 058 028
Control Delay 449 123 476 197 27 481 106 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Total Delay 449 123 476 197 27 481 107 1.6
Queue Length 50th (ft) 121 4 25 284 2 84 216 0
Queue Length 95th (ft) #182 41 61 392 36 148 281 30
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2031 Future Traffic Conditions - Southern Overpass Option Weekday PM Peak Hour

5: Columbia Blvd & US 30 2/23/2011
-—

A -y ¥ R . O
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Internal Link Dist (ft) 1619 1245 1582 518
Turn Bay Length (ft) 80 120 430 120 155
Base Capacity (vph) 606 333 135 1731 880 301 2164 1123
Starvation Cap Reductn 0 0 0 0 0 0 200 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.23 0.35 0.75 0.26 0.53 0.64 0.28
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 86

Natural Cycle: 75

Control Type: Semi Act-Uncoord

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  5: Columbia Blvd & US 30

\.' al T o2 - 54
20 [ Al g [ Nlz0s
‘\ @b ¢ ok
s | J59s [ 1
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2031 Future Traffic Conditions - Southern Overpass Option
5: Columbia Blvd & US 30

Weekday PM Peak Hour

2/23/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 ul LI ul LI ul
Volume (vph) 152 261 72 0 0 0 45 1232 221 152 1192 301
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 1.00 100 095 100 100 095 100
Frt 100 085 100 100 08 100 100 085
Flt Protected 098 1.00 095 100 100 09 100 100
Satd. Flow (prot) 3244 1488 1660 3226 1444 1614 3257 1530
FIt Permitted 098 1.00 095 100 100 09 100 100
Satd. Flow (perm) 3244 1488 1660 3226 1444 1614 3257 1530
Peak-hour factor, PHF 095 09 09 09 09 09 09 09 09 09 09 095
Adj. Flow (vph) 160 275 76 0 0 0 47 1297 233 160 1255 317
RTOR Reduction (vph) 0 0 56 0 0 0 0 0 103 0 0 112
Lane Group Flow (vph) 0 435 20 0 0 0 47 1297 130 160 1255 205
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 3% 6% 3% 3% 5% 0%
Turn Type Perm Perm Prot Perm Prot Perm
Protected Phases 4 5 2 1 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 149 149 40 477 477 130 567  56.7
Effective Green, g (s) 149 149 40 477 477 130 567  56.7
Actuated g/C Ratio 017 017 005 054 054 015 065 065
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 552 253 76 1757 786 240 2108 990
v/s Ratio Prot 0.03 040 c0.10  0.39
v/s Ratio Perm 013 001 0.09 0.13
v/c Ratio 079 0.08 062 074 016 067 060 021
Uniform Delay, d1 348 306 411 152 100 353 8.9 6.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.3 0.1 14.1 2.8 0.5 6.8 0.5 0.1
Delay (s) 422 307 551 180 104 421 9.3 6.4
Level of Service D © E B B D A A
Approach Delay (s) 40.5 0.0 18.0 11.8
Approach LOS D A B B
Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 87.6 Sum of lost time (S) 12.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

6: Vernonia Rd & US 30 2/23/2011
2 T N I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Volume (vph) 25 202 150 1580 1197 44

Ideal Flow (vphpl) 1750 1750 1800 1800 1800 1800

Storage Length (ft) 0 50 85 25

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 095 095 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1662 1444 1693 3353 3257 1485

FIt Permitted 0.950 0.950

Satd. Flow (perm) 1662 1444 1693 3353 3257 1485

Link Speed (mph) 25 35 35

Link Distance (ft) 1136 1937 1662

Travel Time () 31.0 37.7 324

Confl. Peds. (#/hr) 1 6 6

Peak Hour Factor 095 095 09 09 095 095

Heavy Vehicles (%) 0% 3% 1% 2% 5% 3%

Adj. Flow (vph) 26 213 158 1663 1260 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 26 213 158 1663 1260 46

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

H:\projfile\10639 - St Helens TSP Update\synchro\10639wspm_Rail-Option-Ovp-S.syn

MJB

Synchro 7 - Report
Page 14



2031 Future Traffic Conditions - Southern Overpass Option
6: Vernonia Rd & US 30

Weekday PM Peak Hour

2/23/2011

2 T N I
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (veh/h) 25 202 150 1580 1197 44
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 095 095 09 09 095 095
Hourly flow rate (vph) 26 213 158 1663 1260 46
Pedestrians 6 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 1 0
Right turn flare (veh) 2
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2414 636 1312
vCl, stage 1 conf vol 1266
vC2, stage 2 conf vol 1148
vCu, unblocked vol 2414 636 1312
tC, single (s) 6.8 7.0 4.1
tC, 2 stage (S) 5.8
tF (s) 33 33 2.2
p0 queue free % 81 49 70
cM capacity (veh/h) 141 416 526
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 239 158 832 832 630 630 46
Volume Left 26 158 0 0 0 0 0
Volume Right 213 0 0 0 0 0 46
cSH 468 526 1700 1700 1700 1700 1700
Volume to Capacity 051 030 049 049 037 037 003
Queue Length 95th (ft) 71 31 0 0 0 0 0
Control Delay (s) 239 148 0.0 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 23.9 1.3 0.0
Approach LOS C
Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 57.0% ICU Level of Service
Analysis Period (min) 15
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % 4 ul LI ul LI ul
Volume (vph) 100 150 107 100 150 340 75 1280 123 150 1053 178
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Storage Length (ft) 130 0 215 0 130 310 130 140
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (ft) 25 25 25 25 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 095 100 100 095 100
Ped Bike Factor 0.99 0.98
Frt 0.938 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1646 1633 0 1614 1733 1417 1710 3320 1365 1525 3320 1530
FIt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1646 1633 0 1614 1733 1417 1710 3320 1365 1525 3320 1498
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 29 249 126 113
Link Speed (mph) 30 30 35 35
Link Distance (ft) 1390 1323 3867 969
Travel Time () 31.6 30.1 75.3 18.9
Confl. Bikes (#/hr) 1 1
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 1% 0% 0% 3% 1% 5% 0% 3% 9% 9% 3% 0%
Adj. Flow (vph) 102 153 109 102 153 347 77 1306 126 153 1074 182
Shared Lane Traffic (%)
Lane Group Flow (vph) 102 262 0 102 153 347 77 1306 126 153 1074 182
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 40 100 100 40 100 100
Minimum Split (s) 80 350 80 340 340 85 245 245 85 245 245
Total Split (s) 130 35.0 00 120 340 340 162 550 550 180 568 56.8
Total Split (%) 10.8% 29.2% 0.0% 10.0% 283% 283% 135% 458% 458% 150% 47.3% 47.3%
Maximum Green (s) 90 310 80 300 300 122 505 505 140 523 523
Yellow Time (s) 35 4.0 35 4.0 4.0 4.0 45 45 4.0 45 45
All-Red Time (s) 0.5 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 45 4.5 4.0 4.5 4.5
Lead/Lag Lead Lag Lead Lag Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 2.3 3.0 2.3 2.3 2.3 4.1 4.1 2.3 4.1 4.1
Minimum Gap (s) 3.0 1.0 3.0 1.0 1.0 0.5 2.1 2.1 0.5 2.1 2.1
Time Before Reduce () 0.0 8.0 0.0 8.0 8.0 80 100 100 80 100 100
Time To Reduce (s) 0.0 3.0 0.0 3.0 3.0 30 200 200 30 200 200
Recall Mode None  None None None None None Max Max None None None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 26.0 250 250 150 15.0 13.0 13.0
Pedestrian Calls (#/hr) 1 1 1 1 1 1 1
v/c Ratio 076  0.79 086 049 076 053 08 018 082 062 022
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 834 551 1038 455 237 630 334 42 805 228 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 834 551 1038 455 237 630 334 42 805 228 8.1
Queue Length 50th (ft) 71 159 72 98 62 52 415 0 105 281 24
Queue Length 95th (ft) #181 250 #194 161 171 108  #653 37 #240 442 79
Internal Link Dist (ft) 1310 1243 3787 889
Turn Bay Length (ft) 130 215 130 310 130 140
Base Capacity (vph) 136 487 119 478 572 192 1543 701 197 1734 837
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 075 054 086 032 061 040 08 018 078 062 0.22
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 109.2
Natural Cycle: 110
Control Type: Semi Act-Uncoord
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Splits and Phases:  7: Gable Rd & US30
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

7. Gable Rd & US30 2/23/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts % 4 ul LI ul LI ul
Volume (vph) 100 150 107 100 150 340 75 1280 123 150 1053 178
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 45 4.5 4.0 4.5 4.5
Lane Util. Factor 100 1.00 100 100 100 100 095 100 100 095 100
Frpb, ped/bikes 1.00 099 100 100 100 100 100 100 100 100 0098
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 1.00
Frt 100 094 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 09 100 100 09 100 100
Satd. Flow (prot) 1646 1632 1614 1733 1417 1710 3320 1365 1525 3320 1498
FIt Permitted 095 1.00 095 100 100 09 100 100 095 100 100
Satd. Flow (perm) 1646 1632 1614 1733 1417 1710 3320 1365 1525 3320 1498
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 102 153 109 102 153 347 77 1306 126 153 1074 182
RTOR Reduction (vph) 0 24 0 0 0 205 0 0 68 0 0 54
Lane Group Flow (vph) 102 238 0 102 153 142 77 1306 58 153 1074 128
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 1% 0% 0% 3% 1% 5% 0% 3% 9% 9% 3% 0%
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 90 205 80 195 195 80 507 507 143 570 570
Effective Green, g (s) 90 205 80 195 195 80 507 507 143 570 570
Actuated g/C Ratio 008 019 007 018 018 007 046 046 013 052 052
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 45 45 4.0 45 45
Vehicle Extension (s) 3.0 2.3 3.0 2.3 2.3 2.3 4.1 4.1 2.3 4.1 4.1
Lane Grp Cap (vph) 135 304 117 307 251 124 1530 629 198 1720 776
v/s Ratio Prot 0.06 c0.06  0.09 0.05 ¢0.39 c0.10 0.32
v/s Ratio Perm c0.15 0.10 0.04 0.09
vlc Ratio 0.76  0.78 087 050 057 062 08 009 077 062 0.16
Uniform Delay, d1 494 426 505 408 414 495 264 167 463 189 140
Progression Factor 100 1.00 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 211 118 46.1 0.7 2.1 7.6 6.3 03 160 0.8 0.1
Delay (s) 705 545 9.6 416 435 571 326 170 623 197 141
Level of Service E D F D D E C B E B B
Approach Delay (s) 59.0 52.0 32.6 23.6
Approach LOS E D C C
Intersection Summary
HCM Average Control Delay 34.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 110.0 Sum of lost time (S) 12.5
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

8: Milliard Rd & US 30 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Ts Ts +4 ul +4 ul

Volume (vph) 0 0 316 0 0 305 0 1291 567 0 912 346

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1800 1800 1750 1750 1800 1800

Storage Length (ft) 0 250 0 110 0 150 0 200

Storage Lanes 0 0 0 0 0 1 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 095 100 1.00 095 1.00

Ped Bike Factor

Frt 0.865 0.865 0.850 0.850

Flt Protected

Satd. Flow (prot) 0 1514 0 0 1514 0 0 3288 1153 0 3288 1530

FIt Permitted

Satd. Flow (perm) 0 1514 0 0 1514 0 0 3288 1153 0 3288 1530

Link Speed (mph) 40 40 45 45

Link Distance (ft) 737 300 1086 3867

Travel Time () 12.6 5.1 16.5 58.6

Confl. Peds. (#/hr) 3 1 1 3

Peak Hour Factor 096 09 09 096 09 09 096 096 096 096 096 0.96

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 4%  29% 0% 4% 0%

Adj. Flow (vph) 0 0 329 0 0 318 0 1345 591 0 950 360

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 329 0 0 318 0 0 1345 591 0 950 360

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Southern Overpass Option

8: Milliard Rd & US 30

Weekday PM Peak Hour

2/23/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations Ts Ts +4 +4 ul
Volume (veh/h) 0 0 316 0 0 305 0 1291 0 912 346
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 096 096 096 096 09 096 096 0.96 096 096 096
Hourly flow rate (vph) 0 0 329 0 0 318 0 1345 0 950 360
Pedestrians 3 1 3 1
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1944 2889 481 2153 2299 674 953 1936
vCl, stage 1 conf vol 953 953 1346 1346
vC2, stage 2 conf vol 991 1936 807 953
vCu, unblocked vol 1944 2889 481 2153 2299 674 953 1936
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (S) 6.5 55 6.5 55
tF (s) 33 4.0 33 33 4.0 33 2.2 2.2
p0 queue free % 100 100 38 100 100 21 100 100
cM capacity (veh/h) 53 105 534 98 183 401 727 307
Direction, Lane # EB1 WB1 NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 329 318 672 672 591 475 475 360
Volume Left 0 0 0 0 0 0 0 0
Volume Right 329 318 0 0 591 0 0 360
cSH 534 401 1700 1700 1700 1700 1700 1700
Volume to Capacity 062 079 040 040 035 028 028 021
Queue Length 95th (ft) 104 172 0 0 0 0 0 0
Control Delay (s) 220 407 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS C E
Approach Delay (s) 220 407 0.0 0.0
Approach LOS C E
Intersection Summary
Average Delay 5.2
Intersection Capacity Utilization 66.5% ICU Level of Service
Analysis Period (min) 15
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

9: West St & Deer Island Rd 2/23/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL  SBR

Lane Configurations iy 4 ul L

Volume (vph) 5 174 160 217 219 5

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.997

Flt Protected 0.998 0.953

Satd. Flow (prot) 0 1746 1716 1488 1647 0

FIt Permitted 0.998 0.953

Satd. Flow (perm) 0 1746 1716 1488 1647 0

Link Speed (mph) 25 25 25

Link Distance (ft) 2305 403 1964

Travel Time () 629 110 53.6

Confl. Peds. (#/hr) 5 5 3 4

Peak Hour Factor 090 090 090 09 090 0.0

Heavy Vehicles (%) 0% 0% 2% 0% 1% 0%

Adj. Flow (vph) 6 193 178 241 243 6

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 199 178 241 249 0

Sign Control Stop  Stop Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

9: West St & Deer Island Rd 2/23/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy 4 ul L

Volume (veh/h) 5 174 160 217 219 5

Sign Control Stop  Stop Free

Grade 0% 0% 0%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 6 193 178 241 243 6

Pedestrians 4 3 5

Lane Width (ft) 120 120 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh) 4

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 587 496 499 8 3

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 587 496 499 8 3

tC, single (s) 7.1 6.5 6.5 6.2 4.1

tC, 2 stage (S)

tF (s) 33 4.0 4.0 33 2.2

p0 queue free % 97 52 56 78 85

cM capacity (veh/h) 189 404 400 1073 1622

Direction, Lane # EB1 WB1 SB1

Volume Total 199 419 249

Volume Left 6 0 243

Volume Right 0 241 6

cSH 391 942 1622

Volume to Capacity 051 044 015

Queue Length 95th (ft) 69 58 13

Control Delay (s) 233 143 7.5

Lane LOS C B A

Approach Delay (s) 233 143 7.5

Approach LOS C B

Intersection Summary

Average Delay 14.4

Intersection Capacity Utilization 34.5% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

10: West St & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Volume (vph) 128 145 83 9 153 3 107 38 28 2 24 114

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 100 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.850 0.998 0.978 0.890

Flt Protected 0.977 0.997 0.970 0.999

Satd. Flow (prot) 0 1710 1488 0 1741 0 0 1660 0 0 1556 0

Flt Permitted 0.977 0.997 0.970 0.999

Satd. Flow (perm) 0 1710 1488 0 1741 0 0 1660 0 0 1556 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 403 853 1453 709

Travel Time () 11.0 233 39.6 19.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 090 090 09 09 09 09 09 090 090 090 09 0.90

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 142 161 92 10 170 3 119 42 31 2 27 127

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 303 92 0 183 0 0 192 0 0 156 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

10: West St & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s s s

Sign Control Stop Stop Stop Stop

Volume (vph) 128 145 83 9 153 3 107 38 28 2 24 114

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 09 0.90

Hourly flow rate (vph) 142 161 92 10 170 3 119 42 31 2 27 127

Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total (vph) 303 92 183 192 156

Volume Left (vph) 142 0 10 119 2

Volume Right (vph) 0 92 3 31 127

Hadj (s) 023 -070 000 003 -0.49

Departure Headway (s) 6.0 5.1 5.6 5.7 5.3

Degree Utilization, x 051 013 029 031 0.23

Capacity (veh/h) 573 677 591 567 601

Control Delay (s) 13.8 76 109 113 9.9

Approach Delay (s) 12.3 109 113 9.9

Approach LOS B B B A

Intersection Summary

Delay 11.4

HCM Level of Service B

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - Southern Overpass Option Weekday PM Peak Hour

11: Columbia Blvd & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts s s s

Volume (vph) 113 273 8 2 246 82 0 2 1 47 4 57

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% -1% 1%

Storage Length (ft) 65 0 0 0 0 0 0 0

Storage Lanes 1 0 0 0 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.996 0.966 0.955 0.929

Flt Protected 0.950 0.979

Satd. Flow (prot) 1646 1726 0 0 1678 0 0 1260 0 0 1534 0

FIt Permitted 0.950 0.979

Satd. Flow (perm) 1646 1726 0 0 1678 0 0 1260 0 0 1534 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 559 839 582 1453

Travel Time (s) 15.2 229 15.9 39.6

Confl. Peds. (#/hr) 7 7 7 7

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Heavy Vehicles (%) 1% 1% 0% 0% 1% 0% 0% 0% 100% 3%  25% 2%

Adj. Flow (vph) 126 303 9 2 273 91 0 2 1 52 4 63

Shared Lane Traffic (%)

Lane Group Flow (vph) 126 312 0 0 366 0 0 3 0 0 119 0

Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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2031 Future Traffic Conditions - Southern Overpass Option Weekday PM Peak Hour

11: Columbia Blvd & 6th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts s s s

Volume (veh/h) 113 273 8 2 246 82 0 2 1 47 4 57

Sign Control Free Free Stop Stop

Grade 0% 0% -1% 1%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 126 303 9 2 273 91 0 2 1 52 4 63

Pedestrians 7 7

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 364 319 955 935 322 887 894 319
vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 364 319 955 935 322 887 894 319
tC, single (s) 4.1 4.1 7.1 6.5 7.2 7.1 6.8 6.2
tC, 2 stage (S)

tF (s) 2.2 2.2 33 4.0 4.2 35 4.2 33
p0 queue free % 90 100 100 99 100 78 98 91
cM capacity (veh/h) 1200 1245 196 238 534 237 229 722
Direction, Lane # EB1 EB2 WB1 NB1 SB1

Volume Total 126 312 367 3 120

Volume Left 126 0 2 0 52

Volume Right 0 9 91 1 63

cSH 1200 1700 1245 292 367

Volume to Capacity 010 018 000 001 033

Queue Length 95th (ft) 9 0 0 1 35

Control Delay (s) 8.4 0.0 01 175 195

Lane LOS A A C C

Approach Delay (s) 2.4 01 175 195

Approach LOS C C

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 62 366 132 30 298 11 72 87 23 3 80 41

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 0% 2%

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.968 0.996 0.983 0.955

Flt Protected 0.994 0.996 0.981 0.999

Satd. Flow (prot) 0 1667 0 0 1694 0 0 1664 0 0 1653 0

Flt Permitted 0.994 0.996 0.981 0.999

Satd. Flow (perm) 0 1667 0 0 1694 0 0 1664 0 0 1653 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 643 960 563 720

Travel Time (s) 17.5 26.2 15.4 19.6

Confl. Peds. (#/hr) 3 14 14 3 6 3 3 6

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 09 0.90

Heavy Vehicles (%) 3% 1% 0% 8% 2% 0% 0% 3% 0% 0% 0% 0%

Adj. Flow (vph) 69 407 147 33 331 12 80 97 26 3 89 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 623 0 0 376 0 0 203 0 0 138 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

12: Columbia Blvd & 12th St 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (veh/h) 62 366 132 30 298 11 72 87 23 3 80 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 2%

Peak Hour Factor 090 090 09 09 09 090 09 090 090 090 090 0.90

Hourly flow rate (vph) 69 407 147 33 331 12 80 97 26 3 89 46

Pedestrians 6 3 14 3

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 346 567 1132 1045 497 1102 1112 346

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 346 567 1132 1045 497 1102 1112 346

tC, single (s) 4.1 4.2 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.3 33 4.0 33 35 4.0 33

p0 queue free % 94 97 18 53 96 97 53 93

cM capacity (veh/h) 1204 964 98 204 569 106 189 696

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 622 377 202 138

Volume Left 69 33 80 3

Volume Right 147 12 26 46

cSH 1204 964 151 243

Volume to Capacity 0.06 003 133 057

Queue Length 95th (ft) 5 3 311 79

Control Delay (s) 15 11 2454  37.7

Lane LOS A A F E

Approach Delay (s) 15 11 2454  37.7

Approach LOS F E

Intersection Summary

Average Delay 42.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min)

15
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 33 213 67 22 213 107 87 201 57 105 146 13

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00

Ped Bike Factor

Frt 0.971 0.958 0.978 0.993

Flt Protected 0.995 0.997 0.988 0.980

Satd. Flow (prot) 0 1667 0 0 1661 0 0 1653 0 0 1684 0

Flt Permitted 0.995 0.997 0.988 0.980

Satd. Flow (perm) 0 1667 0 0 1661 0 0 1653 0 0 1684 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 3269 1699 1136 924

Travel Time (s) 89.2 46.3 31.0 25.2

Confl. Peds. (#/hr) 1 15 15 1 9 3 3 9

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 7% 1% 0% 0% 1% 0% 0% 4% 0% 0% 2% 0%

Adj. Flow (vph) 36 234 74 24 234 118 96 221 63 115 160 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 344 0 0 376 0 0 380 0 0 289 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

13: Columbia Blvd & Vernonia Rd 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Volume (vph) 33 213 67 22 213 107 87 201 57 105 146 13

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Hourly flow rate (vph) 36 234 74 24 234 118 96 221 63 115 160 14

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 344 376 379 290

Volume Left (vph) 36 24 96 115

Volume Right (vph) 74 118 63 14

Hadj (s) 008 -016 -0.01 007

Departure Headway (s) 8.0 7.8 8.0 8.4

Degree Utilization, x 077 082 084 0.68

Capacity (veh/h) 422 438 434 385

Control Delay (s) 327 373 403 271

Approach Delay (s) 327 3713 403 271

Approach LOS D E E D

Intersection Summary

Delay 34.9

HCM Level of Service D

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 2/23/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul s s

Volume (vph) 36 229 52 24 228 98 48 199 27 89 119 26

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 25 0 0 0 0

Storage Lanes 0 0 0 1 0 0 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00

Frt 0.978 0.850 0.987 0.985

Flt Protected 0.994 0.995 0.991 0.981

Satd. Flow (prot) 0 1677 0 0 1741 1473 0 1712 0 0 1674 0

Flt Permitted 0.994 0.995 0.991 0.981

Satd. Flow (perm) 0 1677 0 0 1741 1473 0 1712 0 0 1674 0

Link Speed (mph) 25 25 25 25

Link Distance (ft) 679 2026 1723 3269

Travel Time (s) 18.5 55.3 47.0 89.2

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094

Heavy Vehicles (%) 0% 2% 0% 0% 0% 1% 0% 0% 0% 0% 2% 0%

Adj. Flow (vph) 38 244 55 26 243 104 51 212 29 95 127 28

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 337 0 0 269 104 0 292 0 0 250 0

Sign Control Stop Stop Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

14: Sykes Rd & Columbia Blvd 2/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul s s

Sign Control Stop Stop Stop Stop

Volume (vph) 36 229 52 24 228 98 48 199 27 89 119 26

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 09 094

Hourly flow rate (vph) 38 244 55 26 243 104 51 212 29 95 127 28

Direction, Lane # EB1 WB1 WB2 NB1 SB1

Volume Total (vph) 337 268 104 291 249

Volume Left (vph) 38 26 0 51 95

Volume Right (vph) 55 0 104 29 28

Hadj (s) 005 005 -068 -002 0.3

Departure Headway (s) 6.7 7.2 6.5 6.8 7.0

Degree Utilization, x 063 054 019 055 048

Capacity (veh/h) 492 458 512 479 457

Control Delay (s) 205 171 97 179 164

Approach Delay (s) 205 150 179 164

Approach LOS © © © ©

Intersection Summary

Delay 17.4

HCM Level of Service C

Intersection Capacity Utilization 69.9% ICU Level of Service ©

Analysis Period (min) 15
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 2/23/2011
A o AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (vph) 122 77 293 97 16 99

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Grade (%) 0% 0% 2%

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.966 0.884

Flt Protected 0.970 0.993

Satd. Flow (prot) 0 1641 1682 0 1521 0

FIt Permitted 0.970 0.993

Satd. Flow (perm) 0 1641 1682 0 1521 0

Link Speed (mph) 30 30 35

Link Distance (ft) 819 1665 1723

Travel Time (s) 186 378 33.6

Peak Hour Factor 090 090 090 09 090 0.0

Heavy Vehicles (%) 5% 1% 0% 2% 0% 0%

Adj. Flow (vph) 136 86 326 108 18 110

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 222 434 0 128 0

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

15: Gable Rd & Columbia Blvd 2/23/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (veh/h) 122 77 293 97 16 99

Sign Control Free  Free Stop

Grade 0% 0% 2%

Peak Hour Factor 090 090 090 09 090 0.90

Hourly flow rate (vph) 136 86 326 108 18 110

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 433 736 379

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 433 736 379

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 33 33

p0 queue free % 88 95 84

cM capacity (veh/h) 1110 341 672

Direction, Lane # EB1 WB1 SB1

Volume Total 221 433 128

Volume Left 136 0 18

Volume Right 0 108 110

cSH 1110 1700 592

Volume to Capacity 012 025 022

Queue Length 95th (ft) 10 0 20

Control Delay (s) 5.8 0.0 127

Lane LOS A B

Approach Delay (s) 5.8 0.0 127

Approach LOS B

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 52.5% ICU Level of Service

Analysis Period (min) 15
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2031 Future Traffic Conditions - Southern Overpass Option Weekday PM Peak Hour

16: Int 2/23/2011
A Lo NS
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 4 ul % ul
Volume (vph) 70 518 671 246 193 153
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750
Storage Length (ft) 150 150 100 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1630 1716 1716 1458 1630 1458
FIt Permitted 0.223 0.950
Satd. Flow (perm) 383 1716 1716 1458 1630 1458
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 259 161
Link Speed (mph) 30 30 30
Link Distance (ft) 443 652 362
Travel Time (s) 101 148 8.2
Peak Hour Factor 095 09 09 09 09 09
Adj. Flow (vph) 74 545 706 259 203 161
Shared Lane Traffic (%)
Lane Group Flow (vph) 74 545 706 259 203 161
Turn Type Perm Perm Perm
Protected Phases 4 8 6
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 200 200 200 200 200 200
Total Split (s) 400 400 400 400 200 200
Total Split (%) 66.7% 66.7% 66.7% 66.7% 33.3% 33.3%
Maximum Green (s) 360 360 360 360 160 16.0
Yellow Time (s) 35 35 845 345 35 35
All-Red Time (s) 05 05 05 05 05 05
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 110 110 110 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0
v/c Ratio 037 061 079 029 039 028
Control Delay 126 113 167 18 192 53
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 126 113 167 18 192 53
Queue Length 50th (ft) 12 100 150 0 48 0
Queue Length 95th (ft) 37 170 261 22 117 38
Internal Link Dist (ft) 363 572 282
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2031 Future Traffic Conditions - Southern Overpass Option Weekday PM Peak Hour
16: Int 2/23/2011

LaneGrop ___ EBL EBT WBT WBR sBL sk 0000000000000

Turn Bay Length (ft) 150 150 100

Base Capacity (vph) 2714 1229 1229 1117 519 574

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 027 044 057 023 039 028

Intersection Swowi@2ry 0000000000000
Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 51.5
Natural Cycle: 55

Control Type: Semi Act-Uncoord

Splits and Phases:  16: Int

—* 54
- -~
ak as
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2031 Future Traffic Conditions - Southern Overpass Option

Weekday PM Peak Hour

16: Int 2/23/2011
A o AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 4 ul % ul
Volume (vph) 70 518 671 246 193 153
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 100 100 100 100 1.00
Frt 100 100 100 08 100