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MEMORANDUM #1

DATE: December 16, 2015
TO: Silverton TSP Project Management Team

FROM:  Ray Delahanty, AICP, DKS Associates
Chatles T'so, DKS Associates

SUBJECT: Silverton Transportation System Plan
Task 3 Public and Stakeholder Involvement Strategy P15215-000

The City of Silverton, located in Marion County, Oregon, has recognized that citizen involvement is necessary in
making wise and legitimate decisions. The following strategy provides specific actions for engaging citizens and
stakeholders in the Silverton Transportation System Plan (TSP) development process.

The City of Silverton will involve the public and stakeholders primarily through a series of committee meetings, public
open houses, and work sessions with elected officials, in addition to the distribution of project information through a
variety of media. The following sections describes each of these outreach mechanisms and a milestone schedule

showing the public process is attached.

Key transportation planning objectives and issues identified for this TSP update include:

e Identify bicycle and pedestrian friendly routes and safe crossing improvements of railroads and highways to
improve multimodal access to destinations through Silverton and the surrounding area. The intersection of 1+
Street/ Jefferson Street is of particular concern.

e Develop a Safe Routes to School Action Plan in conjunction with Silver Falls School District to improve
community health and safety and help manage traffic congestion before and after school hours.

e Evaluate downtown circulation patterns and the potential two-way conversion of Water Street and 15t Street,
which currently operate as a one-way couplet through Downtown Silverton.

e Address railroad crossing safety
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Project Advisory Committee

A project advisory committee will inform and guide the plan. The City will not advertise for it, but the PAC meetings
will be open for public attendance.

Project Advisory Committee (PAC) — The primary
function of the PAC will be to review draft deliverables
and, acting as community representatives, provide Name Affiliation

Project Advisory Committee (PAC)

insight into community perspectives and comment on

technical and regulatory issues, as well as provide
recommendations for the TSP. This committee will

include local business and neighborhood

representatives, emergency service providers, a school

district representative, and agency staff members from
the City of Silverton, Marion County, and the Oregon

Department of Transportation. As possible, members

will be selected who can serve as liaisons to various

community groups and provide a local face to the TSP

update process. It is expected that the group will meet

four times over the course of the project. The City will
coordinate formation of the PAC and work with the

Consultant to plan the project meetings.

The PAC is currently scoped to meet four times

throughout the plan development process, and these
meetings will include the following content:

e The first meeting will provide a project

orientation and review findings from the

existing conditions analysis.

e  The second meeting will be a review and discussion of future transportation conditions, as well as the results
of the Safe Routes to School audit..

e The third meeting will discuss draft transportation solutions and how much funding the county is expected to
have through the planning horizon.

e The fourth and final meeting will review the Draft TSP as well as proposed code and comprehensive plan
amendments.

Community Events

Three community forums or work sessions will be held during the project. The three events will follow PAC meetings
1, 2, and 3, respectively, and cover topics similar to the three PAC meetings. Advertisement of community events will
be through the City’s website and media notices and other outreach as determined by the City. The City may
supplement advertising through the local radio station, and posters/flyers displayed in public ateas or at other
community events.

Draft Public and Stakeholder Involvement Strategy Page | 2
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City Public Outreach

TBD.

Engaging Disadvantaged Populations

Implementation of this Public Involvement Plan meets requirements and guidance found in ODOT Title VI (1964
Civil Rights Act) Plan. Specifically, the Title VI Plan identifies measures to reach and solicit comments from
disadvantaged populations within a community. The list of Title VI and Environmental Justice populations includes:
race/color/national origin, age, gender, disabilities (mental and physical), limited English proficiency, minority races,
and low-income. The community was analyzed by block groups, using data obtained for Marion County from the
2010-2014 American Community Survey.! The City of Silverton contains eight block groups, and data from these
block groups were compared to the county and statewide averages. The block group boundaries can be seen in the

Figure 1, below.

1 United States Census Bureau. American Fact Finder. 2010-2014 American Community Sutvey 5-Year Estimates. Accessed
December 2015. http://factfinder.census.gov/faces/nav/jsf/pages/download_center.xhtml

Draft Public and Stakeholder Involvement Strategy



City of Silverton Census Block Group Boundaries
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As shown in figure 3, compared to Marion County, Silverton’s block groups are not as racially and ethnically diverse.
However, northeast Silverton contains a greater percentage of ethnic minorities (16%) than the other seven block
groups. This block group also has the highest percentage of Asian population (6%). Southwest Silverton has a higher
concentration of limited English-speaking households (11%) than the County (5%). This block group also has the
highest percentage of Hispanic or Latino population in Silverton. Three Silverton block groups have a higher
percentage of senior citizens than the County average, which is 14%. Silverton exceeds the County and State average
for households below poverty in the last 12 months in two of the eight block groups.

According to the 2010-2014 American Community Survey, 94% of the population in Silverton is identified as White
Alone and 6% of the population is of Hispanic or Latino origin. In addition, 16% of individuals in Silverton were
below the poverty between 2010 and 2014. The comparison is shown in the table below, with values above county or
state averages appearing in bold.

Draft Public and Stakeholder Involvement Strategy Page | 5
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North-east West Souths North East Central South Central = Marion Oregon
east -west -West County
2
. 3,069 708 2,857 790 1,764 816 2,331 1,190 320,44 3,900,343
Total Population 8

- 1,526 389 1,371 316 743 381 1,375 52 P2 1020053
Male 8
160,91
1,543 319 1,486 474 1,021 435 956 618 1,971,290
Female 0

Senior Citizen 13% 12% 10% 16% 19% 6% 20% 14% 14% 15%
(>65)

84%, 97% 96% 95% 87% 99% 95% 100% 81% 85%
White Alone
Black or African 0% 0% 0% 0% 0% 0% 1% 0% 1% 2%
American Alone

l:rl:le:lcazrll: rll\(Iliatlir\lze 0% 0% 0% 0% 0% 0% 1% 0% 1% 1%

Alone

6% 0% 0% 0% 0% 1% 0% 0% 2% 4%
Asian Alone

iﬁﬁiﬁ“;ig}i 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

Islander Alone

Some Other Race 8% 3% 0% 3% 12% 0% 1% 0% 10% 4%
Alone
0 0, 0 0, 0 0 0, 0 0, 0,

2% 0% 4% 3% 1% 0% 2% 0% 5% 4%
10% 7% 4% 6% 2% 0% 1% 4% 25% 12%

Hispanic or Latino

Limited English 2% 2% 2% 0% 0% 0% 9% 0% 5% 3%

Household

e 14%  27% 15% 28% 6% 15% 5% 4% 18% 16%

Poverty Level in
Last 12 Months

Population with 14% 14%
Disability

Draft Public and Stakeholder Involvement Strategy
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Given the size of the Hispanic or Latino community in Silverton, written materials and translation service will be
made available in Spanish upon request. In addition, the City will post project advertisements in locations where
Hispanic or Latino community members are likely to see them.

To assist those that cannot drive, town hall meetings will be at locations accessible via transit, walking or biking when
feasible given the meeting location. The county will provide downloadable materials on the project website. Hard
copies of project documents will be available upon request for those without internet access.

To help engage senior citizens, the county will post project advertisements in locations where seniors will be likely to
see them. Such locations may include drugstores, grocery stores, and retirement and assisted living communities.

Distribution and Review of Work Products

The City will email project work products directly to PAC members, and post them to the City’s project website for
access by the general public. PAC members will be able to comment directly through regular committee meetings.
The general public will be able to comment during the public comment period at the end of PAC meetings, at
community events, and through the City’s website.

Draft Public and Stakeholder Involvement Strategy Page | 7
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REGULATORY EVALUATION MEMORANDUM

DATE:  March 28,2016
TO: Silverton TSP Project Management Team

FROM:  Shayna Rehberg, Angelo Planning Group
Matt Hastie, Angelo Planning Group

SUBJECT: Silverton Transportation System Plan Update
Task 5, Regulatory Evaluation Memorandum

Pursuant to Task 5, the purpose of this memorandum is to evaluate the City of Silverton Comprehensive Plan
and Development Code for consistency with the Oregon Transportation Plan (OTP) and the Transportation
Planning Rule (TPR). This evaluation is a preparatory step in developing amendments to the City
Comprehensive Plan and Development Code that will be needed in order to reflect and implement the
updated Transportation System Plan (TSP) and demonstrate compliance with the OTP and the TPR.

While the TPR evaluation featured in this memorandum is focused on potential amendments to the
development code, as discussed in more detail below, the following project objectives and developments
since adoption of the 2008 TSP will inform potential amendments to transportation policies in the

comprehensive plan:

m  Reflect the adopted West Side Land Use and Transportation Plan (2011)
Incorporate direction and outcomes from the 2016 visioning and strategic planning process
being conducted to establish a 10-year Strategic Plan for the city

Include bike/pedestrian friendly travel routes
Address pedestrian crossing safety, particularly with regard to safe routes to schools
Prioritize needed sidewalk improvements

Address railroad crossing safety

Oregon Transportation Plan (OTP)

The OTP is the State’s comprehensive transportation plan. The planning horizon of the current plan extends
through 2030. Its purpose is to establish goals, policies, strategies, and initiatives for long-range transportation
planning in the state.

The OTP emphasizes maximizing the investment in the existing transportation system, integrating
transportation and land use regulations, and integrating the transportation system across jurisdictions and
modes. Key initiatives in the OTP are presented below and are reflected in the objectives of the Silverton

TSP Update.
Regulatory Evaluation Memorandum [HEZEEHES|
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B Maintain the existing transportation system to maximize the value of the assets. If funds are

not available to maintain the system, develop a triage method for investing available funds.
Optimize system capacity and safety through information technology and other methods.
Integrate transportation, land use, economic development and the environment.

Integrate the transportation system across jurisdictions, ownerships and modes.

Create a sustainable funding plan for Oregon transportation.

Invest strategically in capacity enhancements.

OTP policy and investment strategies are translated into plans for specific transportation modes in order to
implement statewide multimodal priorities. Modal plans, including the Oregon Highway Plan, have been
reviewed for this project to ensure that the updated TSP will be consistent with policies, strategies, and design
guidelines in the modal plans. Findings of consistency with these modal plans will be provided in the staff
report prepared during the adoption phase of this project.

Transportation Planning Rule (TPR)

The Transportation Planning Rule (TPR) (OAR 660-012) implements Statewide Planning Goal 12
(Transportation), which is intended to promote the development of safe, convenient, and economic
transportation systems that are designed to maximize the benefit of investment and reduce reliance on the
automobile. The TPR includes direction for preparing, coordinating, and implementing TSPs. In particular,
TPR Section -0045 (Implementation of the Transportation System Plan) requires local governments to amend
their land use regulations to implement the TSP. It requires local governments to adopt land use and
subdivision regulations to protect transportation facilities for their identified functions, including access
control measures, standards to protect future operations of roads, and enhanced coordination of review

procedures for land use applications.

TPR Section -0060 (Plan and Land Use Regulation Amendments) addresses amendments to plans and land
use regulations. It specifies measures to be taken to ensure that allowed land uses are consistent with the
identified function and capacity of existing and planned transportation facilities. Section -0060 establishes
criteria for identifying the significant effects of plan or land use regulation amendments on transportation
facilities, actions to be taken when a significant effect would occur, identification of planned facilities, and
coordination with transportation facility providers.

Table A-1 in Attachment A provides a complete evaluation of the City of Silverton’s Development Code
(Title 18 of the Silverton Municipal Code) using Sections -0045 and -0060 of the TPR. The evaluation
includes findings confirming whether existing development code language is consistent with applicable
sections of the TPR. Because the current version of the development code is based on the State of Oregon
Model Development Code for Small Cities, it is largely consistent with applicable sections of the TPR.
However, there are some recommendations for amendments to establish or strengthen compliance of the
Silverton Development Code with the TPR, in particular the most current version of the TPR. A summary of

those recommendations is provided below.

Regulatory Evaluation Memorandum [HEGEHEY
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B Access management — Review block (street spacing) standards for consistency with the

recommendations in the updated TSP, and revised if necessary.

B Standards to protect transportation facility operations — Review existing transportation
impact study (TIS) applicability thresholds for consistency with updated TSP, and consider
adding T1S provisions for approval criteria, mitigation measures, and conditions of approval.

B Agency coordination — Add requirements for inviting affected transportation agencies to
pre-application conferences, and call out transportation agencies specifically as potentially
affected agencies requiring notice of hearings for Type 1V applications.

B Pedestrian and bicycle connections — Add requirements for site connections to adjacent
transit stops and adjacent community uses, ensure consistency between bikeway and
sidewalk standards in the development code and in the updated TSP, and provide for
exceptions to requiring accessways in constrained conditions.

B Transit-related uses and amenities — Create a new section of requirements for providing
transit amenities, which should apply to sites adjacent to existing and planned transit stops
regardless of zoning. Add provisions to existing parking area regulations that allow for
parking areas to be used for park-and-rides and other transit-related uses, granted minimum
parking requirements can still be met.

®  Carpool and vanpool parking — Establish requirements for preferentially located carpool
and vanpool parking, which can be narrowly applied to specified types of parking (e.g.,
employee) and parking areas of a specified size or number of spaces, and capped at a
percentage.

B Street design standards — Determine whether to continue to duplicate street design
standards (cross sections) from the TSP in the development code, and ensure that paved
width options of 28 feet or less continue to be offered.

B Plan and land use regulation amendments — Hither update development code provisions
that already address compliance with TPR Section -0060 to reflect amendments made to the
TPR, or simplify these provisions by replacing them with a reference to TPR Section -0060.

Additional development code amendments may be necessary to fully implement the recommendations of the
updated TSP once a draft of the updated TSP has been completed. Examples include modifying street
standards and other design standards related to transportation facilities. Further, because the TPR evaluation
focuses on how the City implements its TSP through land use and development requirements, it does not
include an evaluation of existing policy language. Project objectives, identified at the beginning of this
memorandum, will inform potential changes to transportation policies in the comprehensive plan. The next
memorandum, “Ordinance Amendments to the Comprehensive Plan and Development Code,” will include
all recommended amendments to development code and policy language.

Regulatory Evaluation Memorandum [HEZGEHEE)
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ATTACHMENT A

Table A-1: TPR Evaluation of Silverton Development Code (SDC)

TPR Requirement Development Code References and Recommendations

OAR 660-012-0045

(1) Each local government shall amend its land use regulations to implement the TSP.

(a) The following transportation facilities, services and All City of Silverton residential, commercial, and industrial districts permit transportation uses
b

improvements need not be subject to land use outright. Specifically, “Transportation facilities (operation, maintenance, preservation, and
regulations except as necessary to implement the TSP construction, per TSP)” are permitted in the districts, per Tables 2.2.110.A, 2.2.110.B, 2.3.110,
and, under ordinary circumstances, do not have a and 2.4.110. Similarly, these transportation uses are permitted outright in the Public overlay
significant impact on land use: district.

(A) Operation, maintenance, and repair of existing

. e . . Recommendation: Existing code provisions address this TPR requirement. No
transportation facilities identified in the TSP, such as 8 P q

: : : : changes to the development code are recommended.
road, bicycle, pedestrian, port, airport and rail

facilities, and major regional pipelines and terminals;

(B) Dedication of right-of-way, authorization of
construction and the construction of facilities and
improvements, where the improvements are
consistent with clear and objective dimensional
standards;

(C) Uses permitted outright under ORS
215.213(1)(m) through (p) and 215.283(1)(k) through

Regulatory Evaluation Memorandum [HEZIGCHE
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TPR Requirement Development Code References and Recommendations

(n)!, consistent with the provisions of 660-012-00652%
and

(D) Changes in the frequency of transit, rail and
airport services.

(b) To the extent, if any, that a transportation facility,
service, or improvement concerns the application of a
comprehensive plan provision or land use regulation, it
may be allowed without further land use review if it is
permitted outright or if it is subject to standards that
do not require interpretation or the exercise of factual,
policy or legal judgment.

I Transportation uses specified in ORS 215.213 and .283 include:

e  Climbing and passing lanes within the right of way existing as of July 1, 1987.

e  Reconstruction or modification of public roads and highways, including the placement of utility facilities overhead and in the subsurface of
public roads and highways along the public right of way, but not including the addition of travel lanes, where no removal or displacement
of buildings would occur, ot no new land parcels result.

® Temporary public road and highway detours that will be abandoned and restored to original condition or use at such time as no longer
needed.

®  Minor betterment of existing public road and highway related facilities, such as maintenance yards, weigh stations and rest areas, within
right of way existing as of July 1, 1987, and contiguous public-owned property utilized to support the operation and maintenance of public
roads and highways.

2 OAR 660-012-0065 (Transportation Improvements on Rural Lands); (7) This rule identifies transportation facilities, services and improvements which may be permitted on rural lands
consistent with Goals 3, 4, 11, and 14 without a goal exception.

Regulatory Evaluation Memorandum [NEZIEEHES)
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TPR Requirement Development Code References and Recommendations

(c) In the event that a transportation facility, service or | Referenced TPR Section -0050 addresses project development and implementation — how a
improvement is determined to have a significant impact | transportation facility or improvement authorized in a TSP is designed and constructed.

on land use or requires interpretation or the exercise of | Project development may or may not require land use decision-making. The TPR directs that
factual, policy or legal judgment, the local government | during project development, projects authorized in an acknowledged TSP will not be subject
shall provide a review and approval process that is to further justification with regard to their need, mode, function, or general location.

consistent with 660-012-0050. To facilitate As stated in the previous response, transportation facilities in the TSP are permitted outright
implementation of the TSP, each local government in all base zoning districts in Silverton.
shall amend regulations to provide for consolidated
review of land use decisions required to permit a In terms of consolidated review, SDC Subsection 4.1.600(D)(2) requires that applications for
transportation project. more than one type of land use or development permit for the same site be consolidated for

review and decision.

Recommendation: Existing code provisions address this TPR requirement. No
changes to the development code are recommended.

(2) Local governments shall adopt land use or subdivision ordinance regulations, consistent with applicable federal and state requirements, to protect
transportation facilities corridors and sites for their identified functions. Such regulations shall include:

(2) Access control measures, for example, driveway and SDC Section 3.1.200 is dedicated to vehicular access and circulation, which applies to land
public road spacing, median control and signal spacing divisions, partitions, lot consolidations, lot line adjustments, street vacations, development
standards, which are consistent with the functional subject to land use review or design review; and changes proposed to existing regulations that
classification of roads and consistent with limiting will result in significant changes to access and circulation. Access to a designated state or
development on rural lands to rural uses and densities; | county highway is subject to the provisions of this section as well as the requirements of the
applicable roadway authority.

The section establishes the following: that a traffic impact study (T1S) may be required by the
Public Works Director related to access and circulation issues; that mitigation measures such
as closing or consolidation of existing access points, reciprocal access easements for shared

driveways, development of a frontage street, or installation of traffic control devices may be

Regulatory Evaluation Memorandum [HEZGEHIG
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TPR Requirement Development Code References and Recommendations

required as a condition of access permit approval; joint and cross-access requirements; that
separation between street intersections and other street accesses shall be dictated by minimum
spacing requirements in the TSP; and minimum spacing of 40, 60, and 80 feet of driveways
from street intersection on local, collector, and arterial streets (the greater spacing being

required when streets of two different functional classifications intersect).

SDC Subsection 3.4.100(G) addresses street connectivity. The section establishes that access
to arterial streets shall be minimized when the proposed development abuts an arterial street;
and block lengths for subdivisions and site development of more than two acres in residential

and commercial districts, which includes the following standards:

B Residential districts: minimum of 100-foot block length and maximum 600-foot
length with a desired block length of 500 feet;

B  Downtown commercial and downtown commercial fringe districts: block lengths
shall be consistent with the existing town plat, as of November 5, 2008; and

B General commercial district: minimum of 100-foot block length and maximum 600-

foot length.

Recommendation: Existing code provisions address this TPR requirement. Block
(street spacing) standards in SDC Subsection 3.4.100(G) will need to be reviewed for
consistency with the recommendations in the updated TSP, and revised if necessary.

Traffic impact study (T1S) requirements are established in SDC Section 4.1.900. The
provisions address when a TIS is required and how a TIS is to be prepared (e.g., by a
professional engineer in accordance with applicable design standards and pursuant to a scope
of work established by the Public Works Director).

(b) Standards to protect the future operations of roads,
transitways and major transit corridors;

The requirements are referred to in the following sections:

Regulatory Evaluation Memorandum [HEGEHE
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TPR Requirement Development Code References and Recommendations

B SDC Section 3.1.200 — A TIS may be required to address access and circulation issues;

B Section 4.2.500 — A TIS may be required by the Community Development Director
for Type III Design Review applications, pursuant to SDC 4.1.900;

®  SDC 4.3.130 — A TIS may be required by the Community Development Director in a
preliminary plat submission, pursuant to SCC 4.1.900; and

B SDC 4.7.600 — Requires comprehensive plan amendment and zoning change
applications to determine significant effect in accordance with OAR 660-012-0060
and SDC 4.1.900.

Recommendation: Existing code provisions generally address this TPR requirement.
It is recommended that the City review the existing threshold requirements for a TIS
in the context of updated TSP recommendations and identify whether any
amendments are needed. In addition, it is recommended that the addition of approval
criteria (including reference to adopted safety, mobility, and other performance
standards in the updated TSP or other adopted documents) and provisions explicitly
regarding mitigation measures and conditions of approval be considered.

(c) Measures to protect public use airports by As stated in the 2008 TSP, there are no existing or planned public airports in Silverton.

controlling land uses within airport noise corridors and | Therefore, this requirement is not applicable.
imaginary surfaces, and by limiting physical hazards to
air navigation;

(d) A process for coordinated review of future land use | See responses and recommendation for TPR Section -0045(1)(c) and -0045(2) ().
decisions affecting transportation facilities, corridors or
sites;

() A process to apply conditions to development Conditions of approval related to transportation are addressed in several sections of the SDC,

proposals in order to minimize impacts and protect including the following.

Regulatory Evaluation Memorandum [HEZIGEHER
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TPR Requirement Development Code References and Recommendations

transportation facilities, corridors or sites; ®  SDC 3.1.200 — As described in the response for TPR Section -0045(2)(a), access-
related mitigation measures such as closing or consolidation of existing access points,
reciprocal access easements for shared driveways, development of a frontage street, or
installation of traffic control devices may be required as a condition of approval.

B SDC 4.1.300(C)(1) and SDC 4.1.400(C)(1) — For both Type II and Type 111
procedures, it is required that the City notify the road authority of facilities that are
adjacent to or affected by a proposed development, so that the agency can review,
comment on, and suggest conditions of approval for the application.

B SDC 4.4.400(C) — Conditional use provisions include specific examples of
transportation-related conditions of approval that may be imposed, such as: access
point size, location, and design; right-of-way dedication; improvement of streets,
sidewalks, curbs, planting strips, pathways, or trails; and construction of, dedication of
land for, or nonremonstrance agreements for pedestrian/bicycle pathways.

®  SDC 1.5.300 — In the Definitions section of the development code, “access
management” is defined as a type of measure that may be used as a condition of
development approval, including measures identified in the Vehicular Access and
Circulation section of the SDC but also including right-in-right-out-only approaches,
medians, dedicated turn lanes, and provision for future mitigation opportunities by
land dedication or easement.

Recommendation: Existing provisions in the SDC addtess this TPR requitement. It is
recommended that a minor change be considered to add examples of potential
conditions of approval currently included in the Definitions section to the Vehicular
Access and Circulation section to better articulate potential access-related conditions
of approval. Otherwise, no changes to the development code are needed or
recommended.

Regulatory Evaluation Memorandum [SEZIEEH )
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TPR Requirement Development Code References and Recommendations

() Regulations to provide notice to public agencies Notice of applications and hearings is addressed by existing development code provisions in

providing transportation facilities and services, MPOs, | the following ways:
and ODOT of:

(A) Land use applications that require public hearings;

B SDC 4.1.300(C)(1) and SDC 4.1.400(C)(1) — For both Type 11 and Type 111
procedures, it is required that the City notify the road authority of facilities that are

(B) Subdivision and partition applications; adjacent to or affected by a proposed development, so that the agency can review,
(C)Other applications which affect private access to comment on, and suggest conditions of approval for the application. [Question for
roads; and City: Has notice to transportation agencies mailed at least 20 days before hearing for a
(D)Other applications within airport noise corridor Type 111 application been sufficient for the agencies to respond?]

and imaginary surfaces which affect airport B Section 4.1.500(D)(2) — For Type IV procedures, it is required that the City notify
operations. “any affected governmental agency” about the first hearing between 20 and 40 days

before the hearing.

Recommendations: Existing provisions in the code address this TPR requirement. To
strengthen agency coordination and compliance with this requirement, it is
recommended that requirements for inviting affected transportation agencies, as well
as any other relevant agencies, be added to pre-application conferences provisions in
SDC 4.1.600(C); and that transportation agencies be called out as potentially affected
governmental agencies requiring hearing notice for Type IV procedures in SDC
4.1.500.

[Question for City: How well does notification/coordination work for Silverton now?
APG can suggest any other development code changes accordingly.

(g) Regulations assuring amendments to land use See responses and recommendations related to TLS requirements, TPR Section -0045(2)(b), and to plan and
designations, densities, and design standards are land use regulation amendments, TPR Section -0060.

consistent with the functions, capacities and
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TPR Requirement

Development Code References and Recommendations

performance standards of facilities identified in the
TSP.

(3) Local governments shall adopt land use or subdivision regulations for urban areas and rural communities as set forth below. The purposes of this
section are to provide for safe and convenient pedestrian, bicycle and vehicular circulation consistent with access management standards and the

function of affected streets, to ensure that new development provides on-site streets and accessways that provide reasonably direct routes for pedestrian

and bicycle travel in areas where pedestrian and bicycle travel is likely if connections are provided, and which avoids wherever possible levels of

automobile traffic which might interfere with or discourage pedestrian or bicycle travel.

(a) Bicycle parking facilities as part of new multi-family
residential developments of four units or more, new
retail, office and institutional developments, and all
transit transfer stations and park-and-ride lots.

Bicycle parking requirements are established in SDC 3.3.400 for all uses, other than single-
family dwelling and duplexes, which are subject to land use or site design review. The
requirements address the minimum number of required spaces, design options, location,
visibility, security, lighting, and long-term spaces.

Minimum space requirements are not specified for transit stations and park-and-ride lots;
however, there are provisions for uses not specified (“other categories”) that require the
number of spaces to be determined through land use review, site design review, or conditional
use review, as applicable.

Recommendations: Existing provisions in the development code address this TPR
requirement. No code changes are recommended.

(b) On-site facilities shall be provided which
accommodate safe and convenient pedestrian and
bicycle access from within new subdivisions, multi-
family developments, planned developments, shopping
centers, and commercial districts to adjacent residential
areas and transit stops, and to neighborhood activity
centers within one-half mile of the development.
Single-family residential developments shall generally

Provisions of this TPR requirement are addressed in the following ways:

B Connections between proposed development and adjacent development,
transit stops, and community destinations — SDC 3.1.300(A)(1) requires that an
on-site walkway be provided “throughout the development site and connect to all
future phases of development, and to existing or planned off-site adjacent trails,
public parks, and open space areas to the greatest extent practicable.” Connecting or
stubbing walkway(s) to adjacent streets and to private property with a previously
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TPR Requirement Development Code References and Recommendations

include streets and accessways. Pedestrian circulation
through parking lots should generally be provided in
the form of accessways.

(A) "Neighborhood activity centers" includes, but is
not limited to, existing or planned schools, parks,
shopping areas, transit stops or employment centers;

(B) Bikeways shall be required along arterials and
major collectors. Sidewalks shall be required along
arterials, collectors and most local streets in urban
areas except that sidewalks are not required along
controlled access roadways, such as freeways;

(C) Cul-de-sacs and other dead-end streets may be
used as part of a development plan, consistent with
the purposes set forth in this section;

(D) Local governments shall establish their own
standards or criteria for providing streets and
accessways consistent with the purposes of this
section. Such measures may include but are not
limited to: standards for spacing of streets or
accessways; and standards for excessive out-of-
direction travel;

(E) Streets and accessways need not be required

where one or more of the following conditions exist:

() Physical or topographic conditions make a street
or accessway connection impracticable. Such
conditions include but are not limited to freeways,

reserved public access easement may be required. Internal circulation is addressed in
SDC 3.1.300(A)(3) such that walkways must connect entrances of all buildings, as
well as to on-site parking areas, storage areas, recreational facilities, and common
areas. Large parking areas must be broken up so that no contiguous parking area
exceeds one acre or 150 spaces, and it may be required that parking areas be broken
up with landscape areas and pedestrian connections including access ways (20-foot
minimum total width), public streets, or “shopping streets” defined in the code.
Walkway design and construction is addressed in SDC 3.1.300(B).

Bikeways and sidewalks — SDC 3.4.100(F) establishes that street rights-of-way and
improvements must be developed consistent with standards in the TSP, and must
use the low end of a range of standards unless unique conditions exist as determined
by the reviewing body. Street design standards are established in the 2008 TSP
(cross-sections in Figures 8-3 to 8-5) and are duplicated in SDC Figures
3.4.100(E)(1)-(3). The standards show bikeways on all arterials and collectors, except
for Downtown District arterials and collectors, where it is expected that travel lanes
will be shared between bicycle and vehicles, and for two-lane hillside or infill
collectors with no on-street parking, where bike lanes are not required if average
daily traffic is 5,000 or less or the posted speed is 25 mph or less. Sidewalks are
included in all street design standards, except for alleys and on only one side for local
streets on hillsides (constrained).

Cul-de-sacs — SDC 3.4.100(G)(5) provisions regarding pedestrian access ways state
that the City may require an access way where a connection is needed between a cul-
de-sac and another street.
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railroads, steep slopes, wetlands or other bodies of
water where a connection could not reasonably be
provided;

(i) Buildings or other existing development on
adjacent lands physically preclude a connection now
or in the future considering the potential for
redevelopment; or

(i) Where streets or accessways would violate
provisions of leases, easements, covenants,
restrictions or other agreements existing as of May
1, 1995, which preclude a required street or
accessway connection.

TPR Requirement Development Code References and Recommendations

Street spacing standards — See response and recommendations related to street and access
standards in TPR Section -0045(2)(a).

B Exceptions for streets and accessways — SDC 3.4.100(G)(5) calls for pedestrian

access ways when it is impractical to make a street connection pursuant to standards

in SDC 3.4.100(G)(4).

Recommendations: Existing SDC provisions generally address these TPR

requirements. The following minor amendments are proposed to strengthen and

ensure consistency with the requirements.

Connections between proposed development and adjacent development,
transit stops, and community destinations — Add requirements for pedestrian
connections to adjacent existing or planned transit stops and other adjacent
community-oriented uses and services to SDC 3.1.300(A)(1).

Bikeways and sidewalks — Track treatment of bikeways and sidewalks in
street design standards in the updated TSP. Determine whether to continue
duplicating these street standards in the SDC. (Generally, it is not
recommended to have the standards in both places — but rather refer to the
standards in the TSP in the development code — to avoid the need to amend
both documents when updates occur. However, it is also understood that
having the standards in the development code provides ease of reference.)
Ensure consistency between the updated TSP and SDC.

Exceptions for streets and accessways — Add exceptions for having to provide
access ways in constrained situations in a new subsection, SDC 3.4.100(G)(6).
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TPR Requirement Development Code References and Recommendations

B Note: Amend a minor error in access way provisions, by changing

“accessories” to “access ways” in the following passage in SDC 3.4.100(G)(5):
“Such accessories shall conform to all of the following standards...”

(c) Off-site road improvements are otherwise required | See recommendations for traffic impact study provisions in TPR Section -0045(2)(b) and responses and
as a condition of development approval, they shall recommendations related to conditions of approval in Section -0045(2)(e).

include facilities accommodating convenient pedestrian
and bicycle and pedestrian travel, including bicycle
ways on arterials and major collectors

(e) Internal pedestrian circulation within new office See responses and recommendations related to on-site walkways in TPR Section -0045(3)(b).
parks and commercial developments shall be provided
through clustering of buildings, construction of
accessways, walkways and similar techniques.

(4) To support transit in urban areas containing a population greater than 25,000, where the area is already served by a public transit system or where a
determination has been made that a public transit system is feasible, local governments shall adopt land use and subdivision regulations as provided in

(a)-(2) below:

(a) Transit routes and transit facilities shall be designed | Salem-Keizer Transit (Chertiots) offers regional transit service called Chemeketa Area
to support transit use through provision of bus stops, | Regional Transportation System (CARTS), Monday through Friday.

pulllowts afld sheltérs', optlmurr'1 r?ad ge?@étrlcs, on- B CARTS Route 20, Silverton/Salem, serving Silverton and Mt. Angel
road par.klng restrictions and similar facilities, as B CARTS Route 25, North Marion, flex service serving Woodburn, Mt. Angel, and
appropriate;

Silverton (flex service must be arranged 24 hours in advance and generally your
origin and destination must be within 0.75 miles of a CARTS bus stop)

Existing provisions for pedestrian amenities in commercial districts (GC and DC) allow new

development and major remodels to provide a transit amenity, consistent with the transit
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TPR Requirement Development Code References and Recommendations

service provider’s standards, as one way to fulfill pedestrian amenity requirements (SDC
2.3.170(B)(1) and (2)).

Recommendations: Existing development code provisions partially address this TPR
requirement in allowing for the provision of transit amenities but not requiring them
and in addressing them only in commercial districts. It is recommended that
requirements for transit amenities associated with existing and planned transit stops,
regardless of zoning district and in coordination with the service provider, be
established in a new subsection (Subsection U) under SDC 3.4.100 (Transportation
Standards). Provisions for pull-outs and other street design standards related to transit
service should be addressed in the updated TSP.

. . . . . . (13 b b ”3 . . . . . . N
(b) New retail, office and institutional buildings at or There are not “major transit stops’ in Silverton, according to definition provided in the TPR.

near major transit stops shall provide for convenient
pedestrian access to transit through the measures listed
in (A) and (B) below.

3 Pursuant to the TPR:

“Major transit stop"' means:

(a) Existing and planned light rail stations and transit transfer stations, except for temporary facilities;

(b) Other planned stops designated as major transit stops in a transportation system plan and existing stops which:

(A) Have or are planned for an above average frequency of scheduled, fixed-ronte service when compared to region wide service. In urban areas of 1,000,000 or more population major transit stops
are generally located along routes that have or are planned for 20 minute service during the peak hour; and

(B) Are located in a transit oriented development or within 1/4 mile of an area planned and soned for:

(1) Medium or bigh density residential development; or

(7i) Intensive commercial or institutional nses within 1/4 mile of subsection (i); or

(ii3) Uses likely to generate a relatively high level of transit ridership.
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TPR Requirement Development Code References and Recommendations

(A) Walkways shall be provided connecting See the responses and recommendations related to on-site pedestrian circulation, pedestrian connections to

building entrances and streets adjoining the site; adjacent sites, and pedestrian connections to transit stops in TPR Sections -0045(3)(b) and for transit

(B) Pedestrian connections to adjoining properties amenities in TPR Section -0045(4)(a).

shall be provided except where such a connection is
impracticable as provided for in OAR 660-012-
0045(3)(b)(E). Pedestrian connections shall connect
the on-site circulation system to existing or
proposed streets, walkways, and driveways that
abut the property. Where adjacent properties are
undeveloped or have potential for redevelopment,
streets, accessways and walkways on site shall be
laid out or stubbed to allow for extension to the
adjoining property;

(C) In addition to (A) and (B) above, on sites at
major transit stops provide the following:

(@) Either locate buildings within 20 feet of the
transit stop, a transit street or an intersecting street
or provide a pedestrian plaza at the transit stop or a
street intersection;

(i) A reasonably direct pedestrian connection
between the transit stop and building entrances on

the site;

(iii) A transit passenger landing pad accessible to

disabled persons;
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TPR Requirement Development Code References and Recommendations

(@iv) An easement or dedication for a passenger

shelter if requested by the transit provider; and

(v) Lighting at the transit stop.

() Local governments may implement (4)(b)(A) and (B) | The City is not proposing to designate a pedestrian district at this time.
ZEove thro'ugh e deSIgI? anog off pedesjcnan st Recommendation: No development code changes are needed or recommended.
and adoption of appropriate implementing measures
regulating development within pedestrian districts.
Pedestrian districts must comply with the requirement

of (4)(b)(C) above;

(d) Designated employee parking areas in new Existing development code language does not address this TPR requirement.

devel ts shall id ferential parking f
e 5 SRl pROTHALE (PRI e 208 Recommendation: Create a new Subsection 6 under Subsection F (General Parking

Standards) in Section 3.3.300 (Automobile Parking Standards) to address this
requirement. The new subsection can be narrowly applied to employee parking and

carpools and vanpools;

parking areas over a specified size (acres) or number of parking spaces, and the
number of carpool/ vanpool spaces required can be calculated as a percentage of total
off-street vehicle parking required.

() Existing development shall be allowed to redevelop Existing development code language does not address this TPR requirement.

a portion of existing parking areas for transit-oriented . . . .
. ok . Recommendation: Create a new Subsection 7 under Subsection F (General Parking

Standards) in Section 3.3.300 (Automobile Parking Standards) to address this
requirement. Allow existing development to redevelop a portion of existing parking

uses, including bus stops and pullouts, bus shelters,
park and ride stations, transit-oriented developments,

and similar facilities, where appropriate; i . ) ) > -
areas for transit-related improvements identified in an adopted transit service provider

plan, granted that minimum parking requirements can still be met.
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TPR Requirement Development Code References and Recommendations

(f) Road systems for new development shall be See the responses and recommendations related to transit access in TPR Sections -0045(3)(b) and -
provided that can be adequately served by transit, 0045 4)(a).

including provision of pedestrian access to existing and
identified future transit routes. This shall include, where

appropriate, separate accessways to minimize travel
distances;

(g) Along existing or planned transit routes, designation | Existing CARTS stops include the following stops, in the following zoning districts:

Cif yjpes e dlonsiiles @it b wsies ey (1o Supper B Silverton Hospital (Center and Fairview Streets) — Public Overlay zone, surrounded

fransit by other Public Overlay zoning and residential zoning
B Silverton City Hall (Jersey and Water Streets) — Downtown Commercial zone
B Silverton Roth’s (15t Street and Bow Tie Lane) — General Commercial zone,
surrounded by other General Commercial zoning and low to high density residential
zoning
Recommendation: Existing land use designations are adequate and development
code or zoning district changes are not recommended at this time. The TSP update
process will be coordinated with transit service provider plans.
(6) In developing a bicycle and pedestrian circulation This requirement will be addressed by the TSP update planning process. The requirement can
plan as required by 660-012-0020(2)(d), local be met by adopting improvements in developed areas that meet the needs identified in the
governments shall identify improvements to facilitate TSP’s pedestrian and bicycle circulation elements.
bicycle and pedestrian trips to meet local travel needs in | Specific measures identified in this TPR requirement are addressed by the development code
developed areas. Appropriate improvements should in the following ways.

rovide for more direct, convenient and safer bicycle or .
p ’ Y B Walkways between cul-de-sacs and adjacent roads — See responses and

recommendations related to connections between cul-de-sacs and streets in TPR Section -0045(3)(b).
B Walkways between buildings — See responses and recommendations related to on-site
pedestrian circulation on-site in TPR Section -0045(3)(b).

pedestrian travel within and between residential areas
and neighborhood activity centers (i.e., schools,
shopping, transit stops). Specific measures include, for
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TPR Requirement Development Code References and Recommendations

example, constructing walkways between cul-de-sacs
and adjacent roads, providing walkways between
buildings, and providing direct access between adjacent
uses.

B Access between adjacent uses — See responses and recommendations related to connections
to adjacent sites and commmunity destinations in TPR Section -0045(3)(b).

(7) Local governments shall establish standards for local
streets and accessways that minimize pavement width
and total ROW consistent with the operational needs of
the facility. The intent of this requirement is that local
governments consider and reduce excessive standards
for local streets and accessways in order to reduce the
cost of construction, provide for more efficient use of
urban land, provide for emergency vehicle access while
discouraging inappropriate traffic volumes and speeds,
and which accommodate convenient pedestrian and
bicycle circulation. Notwithstanding section (1) or (3) of
this rule, local street standards adopted to meet this
requirement need not be adopted as land use
regulations.

Street design standards (cross sections) in the adopted TSP are duplicated in the Transportation
Standards section of SDC in Figures 3.4.100(E)(1)-(3). Two cross sections (for low volume and
hillside/constrained streets) feature28 feet of pavement and parking either on one side of the street
or on neither side of the street. Alleys are included in the cross sections and feature no parking and
12-16 feet of pavement.

Recommendation: Existing development code provisions address this TPR
requirement.

It is recommended that street design standards be tracked in the updated TSP to
ensure that options for paved street widths of 28 feet or less are retained.

The question of whether to continue duplicating street standards from the TSP in the
SDC is also raised, as addressed in the recommendations for TPR Section -0045(3)(b).
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TPR Requirement
OAR 660-12-0060

Amendments to functional plans, acknowledged
comprehensive plans, and land use regulations that
significantly affect an existing or planned transportation
facility shall assure that allowed land uses are consistent
with the identified function, capacity, and performance
standards of the facility.

Development Code References and Recommendations

SDC 4.7.600 is a set of development code provisions dedicated to TPR, and specifically TPR
Section -0060, compliance. The provisions reflect the version of the TPR that was in effect
when SDC 4.7.600 was adopted.

Recommendation: Existing development code provisions generally address this TPR
requirement. SDC 4.7.600 should be updated to reflect amendments made to TPR
Section -0060 since the adoption of SDC 4.7.600. Alternately, the City may wish to
simplify this code section by referencing the TPR, rather than including extensive
language from the Rule.
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LAND USE PLANNING

7\ TRANSPORTATION PLANNING
PG PROJECT MANAGEMENT
MEMORANDUM

Comprehensive Plan and Development Code Amendments -
Adoption Draft (Task 8)
Silverton Transportation System Plan Update

DATE June 5, 2020

TO Silverton Transportation System Plan Update PMT

FROM Matt Hastie and Shayna Rehberg, Angelo Planning Group (APG)
ccC File

The purpose of this memorandum is to provide adoption-ready Comprehensive Plan and
Development Code amendments to meet the objectives of the Transportation System Plan (TSP)
update, as well as the requirements of the Transportation Planning Rule (OAR 660, Division 12).
New language us provided in underline and deleted text in strikeeut format.

COMPREHENSIVE PLAN AMENDMENTS

The existing Silverton Comprehensive Plan includes narrative, goals, policies and actions related to
transportation in the Transportation Element of the Plan. To ensure consistency between the
Comprehensive Plan and the Transportation System Plan (TSP) and to avoid the need for future
significant amendments to the Comprehensive Plan as part of future updates to the TSP, the
existing Transportation Element of the Comprehensive Plan will be replaced with the following
reference to the updated TSP.

Goals, policies and all other information associated with transportation planning is found in the City
of Silverton’s Transportation System Plan, Volume 1, adopted August, 2020. The Transportation
System Plan is adopted as a supporting, ancillary document to the Comprehensive Plan.

The updated transportation goals and policies found in the TSP were developed through a
community engagement process associated with the update of the TSP. That process included a
review of existing Comprehensive Plan goals and policies for consistency with the TSP and with
current and projected future transportation conditions and project in Silverton. The updated goals
and policies provide consistent, comprehensive policy direction and detail for building, maintaining
and improving the City’s transportation system in a way that supports all modes of travel and builds
on previous community visioning, goal-setting and strategic planning efforts.

ANGELO PLANNING GROUP angeloplanning.com
921 SW Washington Street, Suite 468 p: 503.224.6974
Portland, OR 97205 f: 503.227.3679
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SILVERTON DEVELOPMENT CODE (SDC) AMENDMENTS

Following are proposed amendments to the SDC (Title 18 of the Silverton Municipal Code) needed to
implement the updated TSP and ensure compliance with the Oregon Transportation Planning Rule (TPR)
as codified in Oregon Revised Statute (ORS) 660-012. The rationale for these amendments is described
in previous project memos.

Proposed Amendments #1: Access-Oriented Conditions of Approval

Chapter 3.1 Access and Circulation

3.1.200 Vehicular access and circulation.

[...]

E. Conditions of Approval. The public works director or other road authority may require the closing
or consolidation of existing curb cuts or other vehicle access points, recording of reciprocal access
easements (i.e., for shared driveways), development of a frontage street, installation of traffic
control devices, right-in-right-out-only approaches, medians, dedicated turn lanes, provision for
future mitigation opportunities by land dedication or easement, and/or other mitigation as a
condition of granting an access permit, to ensure the safe and efficient operation of the street and
highway system.

Proposed Amendments #2: Driveway Spacing Standards

3.1.200 Vehicular access and circulation.
[...]
K. Access Connections and Driveway Design. All openings onto a public right-of-way (access
connections) and driveways shall conform to all of the following design standards:
[...]
3. Driveways. Driveways shall meet the following standards, subject to review and approval by
the public works director:
[...]
g. All driveways must be located the maximum distance which is practical from a street
intersection. In no instance shall the distance from an intersection be closer than the
following as measured from the near driveway edge, and the through curb line, as shown by
the following illustration:

Arterial Street 80250 feet
Collector Street 60150 feet
Infill Collector Street 50 feet
Neighborhood/Local Street 4010 feet

Where streets of different functional classifications intersect, the distance required is that
of the classification which requires the greatest distance between the access point and the
intersection.

4. Driveway Construction...

APG Silverton Transportation System Plan Update June 5, 2020
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Proposed Amendments #3: Pedestrian and Bicycle Connections

3.1.300 Pedestrian and bicycle access and circulation.
A. Site Layout and Design. To ensure safe, direct, and convenient pedestrian circulation, all
developments, except single-family detached housing and duplex dwellings, shall provide a
continuous pedestrian system. The pedestrian system shall be designed based on the criteria in
subsections (A)(1) through (3) of this section:
1. Continuous Walkway System. The pedestrian walkway system shall extend throughout the
development site and connect to all future phases of development, and-to existing or planned
off-site adjacent trails, public parks, and open space areas to the greatest extent practicable,
and to adjacent existing or planned transit stops. The developer may also be required to
connect or stub walkway(s) to adjacent streets and to private property with a previously
reserved public access easement for this purpose in accordance with the provisions of
SDC 3.1.200, Vehicular access and circulation, and SDC 3.4.100, Transportation standards.
2. Safe, Direct, and Convenient...
3. Connections within Developments...

4. Connections from Development. Off-site pedestrian and bicycle facilities that provide
connections from the proposed development may be required consistent with findings from a
traffic impact study. See SDC 4.1.900 for traffic impact study requirements.

Proposed Amendments #4: Carpool/Vanpool Parking

Chapter 3.3 Parking and Loading

3.3.300 Automobile parking standards.

F. General Parking Standards.
[...]
5. Screening of Parking Areas...
6. Carpool/Vanpool/Rideshare Parking. Parking areas that have designated employee parking
and more than 20 vehicle parking spaces shall provide at least 10% of the employee parking
spaces (minimum two spaces) as preferential carpool, vanpool, and rideshare parking spaces.
Preferential carpool, vanpool, and rideshare parking spaces shall be closer to the employee
entrance of the building than other parking spaces, with the exception of ADA accessible

parking spaces.

Proposed Amendments #5: Transit-Related Redevelopment of Parking Areas

3.3.300 Automobile parking standards.

F. General Parking Standards.
[...]
5. Screening of Parking Areas...
6. Carpool/Vanpool/Rideshare Parking...
7. Transit-Related Facilities in Parking Areas. Parking spaces and portions of parking areas may
be used for transit-related uses such as transit stops and park-and-ride or rideshare areas,
provided the improvements are identified in an adopted transit or transportation plan and
applicable requirements in this Section can still be met.

APG Silverton Transportation System Plan Update June 5, 2020
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Proposed Amendments #6: Cross-Sections

3.4.100 Transportation standards.
[...]
E. Street Location, Width, and Grade. The location, width and grade of all streets shall conform to
Figures-3-4-100{E{)threugh{3}-the transportation system plan; and approved street plans or
subdivision plats. Street location and design shall be determined in relation to existing and planned
streets, topographic conditions, public convenience and safety, and in appropriate relation to the
proposed use of the land to be served by such streets as follows:
1. Street grades shall be approved by the public works director in accordance with the design
standards; and
2. Where the location of a street is not shown in an existing street plan, the location of streets
in a development shall either:
a. Provide for the continuation and connection of existing streets in the surrounding areas,
conforming to the street standards of this section; or
b. Conform to a street plan adopted by the city if it is impractical to connect with existing
street patterns because of particular topographical or other existing conditions of the land.
Such a plan shall be based on the type of land use to be served, the volume of traffic, the
capacity of adjoining streets, and the need for public convenience and safety.
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F. Minimum Rights-of-Way and Street Sections...

Proposed Amendments #7: Access Way Exceptions

3.4.100 Transportation standards.
G. Subdivision Street Connectivity. All subdivisions shall conform to all the following access and
circulation design standards, as applicable:

APG Silverton Transportation System Plan Update June 5
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[.]

5. Pedestrian Access Way Standards. Where it is impractical to make a street connection in
conformance with the standards in subsection (G)(4) of this section, a pedestrian access way
must be provided at or near the middle of a block in lieu of the street connection, as generally
shown in Figure 3.4.100.G. The city may also require developers to provide an access way where
a cul-de-sac or other street is planned and the access way would connect the streets or provide
a connection to other developments. Such accessories shall conform to all of the following
standards...
6. Pedestrian Access Way Exceptions. Access ways need not be required where one or more of
the following conditions exist:
a. Physical or topographic conditions make a street or accessway connection impracticable.
Such conditions include but are not limited to freeways, railroads, steep slopes, wetlands, or
other bodies of water where a connection could not reasonably be provided;
b. Buildings or other existing development on adjacent lands physically preclude a
connection now or in the future considering the potential for redevelopment; or
c. Where access ways would violate provisions of leases, easements, covenants, restrictions
or other existing agreements, which preclude a required street or accessway connection.

Proposed Amendments #8: Transit Access and Transit-Supportive Improvements

3.4.100 Transportation standards.
T. Alley Standards...
U. Transit Access and Supportive Improvements. Development that is proposed adjacent to an
existing or planned transit stop, as designated in an adopted transportation or transit plan, shall
provide the following transit access and supportive improvements in coordination with the transit
service provider:
1. Reasonably direct pedestrian connections between the transit stop and primary entrances of
the buildings on site. For the purpose of this Section, "reasonably direct" means a route that
does not deviate unnecessarily from a straight line or a route that does not involve a significant
amount of out-of-direction travel for users.
2. The primary entrance of the building closest to the street where the transit stop is located is
oriented to that street.
3. A transit passenger landing pad that is ADA accessible.
4. An easement or dedication for a passenger shelter or bench if such an improvement is
identified in an adopted plan.
5. Lighting at the transit stop.
6. Other improvements identified in an adopted transportation or transit plan.

Proposed Amendments #9: Notification of Transit and Transportation Service Providers

Chapter 4.1 Types of Review Procedures
4.1.300 Type |l procedure (limited land use decisions).

[...]
C. Notice of Application for Type Il (Limited Land Use) Decision.

APG Silverton Transportation System Plan Update June 5, 2020
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1. Before making a Type Il limited land use decision, the community development director or
designee shall mail notice to:
a. All owners of record of real property and residents within a minimum of 500 feet of the
subject site;
b. All city-recognized neighborhood groups or associations whose boundaries include the
site;
c. Any person who submits a written request to receive a notice; and
d. Any governmental agency that is entitled to notice under an intergovernmental
agreement entered into with the city. The city may notify other affected agencies. The city
shall notify the road authority and transit and transportation service providers when there is
a proposed development abutting or affecting their transportation facility or service and
allow the agency to review, comment on, and suggest conditions of approval for the
application.
2. The purpose of the notice is to give nearby property owners and other interested people the
opportunity to submit written comments about the application before the Type Il decision is
made. The goal of this notice is to invite people to participate early in the decision-making
process.

4.1.400 Type Il procedure (quasi-judicial).
[...]
C. Notice of Hearing.
1. Mailed Notice. The city shall mail the notice of the Type Ill hearing. The records of the county
assessor’s office are the official records for determining ownership. Notice of a Type llI
application hearing or Type Il appeal hearing shall be given by the community development
director or designee in the following manner:
a. At least 20 days before the hearing date, notice shall be mailed to:
i. The applicant and all owners or contract purchasers of record of the property that is
the subject of the application;
ii. All property owners of record and residents within 700 feet of the site;
iii. Any governmental agency that is entitled to notice under an intergovernmental
agreement entered into with the city. The city may notify other affected agencies. The
city shall notify the road authority and transit and transportation service provider when
there is a proposed development abutting or affecting their transportation facility or
service and allow the agency to review, comment on, and suggest conditions of
approval for the application;
iv. Owners of airports in the vicinity shall be notified of a proposed zone change in
accordance with ORS 227.175;
v. Any neighborhood or community organization recognized by the city council and
whose boundaries include the property proposed for development;
vi. Any person who submits a written request to receive notice;
vii. For appeals, the appellant and all persons who provided testimony in the original
decision; and
viii. For a zone change affecting a manufactured home or mobile home park, all mailing
addresses within the park, in accordance with ORS 227.175.
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4.1.500 Type IV procedure (legislative).
[...]
D. Notice of Hearing.
1. Required Hearings...
2. Notification Requirements. Notice of public hearings for the request shall be given by the
community development director or designee in the following manner:
a. At least 20 days, but not more than 40 days, before the date of the first hearing on an
ordinance that proposes to amend the comprehensive plan or any element thereof, or to
adopt an ordinance that proposes to rezone property, a notice shall be prepared in
conformance with ORS 227.186 and mailed to:
i. Each owner whose property would be rezoned in order to implement the ordinance
(including owners of property subject to a comprehensive plan amendment) shall be
notified if a zone change would be required to implement the proposed comprehensive
plan amendment;
ii. All property owners and residents within 700 feet of the subject site;
iii. Any affected governmental agency, including road authorities and transportation
service providers;
iv. Any person who requests notice in writing;
v. For a zone change affecting a manufactured home or mobile home park, all mailing
addresses within the park, in accordance with ORS 227.175;
vi. Owners of airports shall be notified of a proposed zone change in accordance with
ORS 227.175.
[...]
d. The Oregon Department of Land Conservation and Development (DLCD) shall be notified
in writing of proposed comprehensive plan and development code amendments at least
4535 days before the first public hearing at which public testimony or new evidence will be
received. The notice to DLCD shall include a DLCD certificate of mailing.

[.]

Proposed Amendments #10: Transportation Agencies at Pre-Application Conferences

4.1.600 General provisions applicable to all reviews — 120-day rule — Time computation — Pre-
application conferences — Acceptance and review — Community development director’s duties —
Amended applications — Resubmittal — Appeals.
[...]
C. Pre-Application Conferences.
1. Applicant’s Responsibility...
2. Information Provided...
3. Disclaimer...
4. Changes in the Law...
5. Agency Participation. The city shall invite agencies potentially affected by the proposal,
including road authorities and transportation service providers, to participate in the pre-
application conference, whether in person or in written comments.
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Proposed Amendments #11.: Traffic Impact Study Requirements

4.1.900 Traffic impact studies.
The purpose of this section is to assist in determining which road authorities participate in land use
decisions, and to implement Section 660-012-0045(2)(e) of the State Transportation Planning Rule
that requires the city to adopt a process to apply conditions to development proposals in order to
minimize impacts and protect transportation facilities. This chapter establishes the standards for
when a proposal must be reviewed for potential traffic impacts; when a traffic impact study must
be submitted with a development application in order to determine whether conditions are needed
to minimize impacts to and protect transportation facilities; what must be in a traffic impact study;
and who is qualified to prepare the study.
A. When a Traffic Impact Study Is Required. The city or other road authority with jurisdiction may
require a traffic impact study (TIS) as part of an application for development, a change in use, or a
change in access. A TIS shall be required when a land use application involves one or more of the
following actions:

1. A change in zoning or a plan amendment designation if required by the public works director;

2. Any proposed development or land use action resulting in an increase of 20 single-family

dwellings or 200 average daily trips, whichever is less, per the Institute of Transportation

Engineers (ITE) Trip Generation Manual;

3. Where a road authority states that it has operational or safety concerns with its facility(ies);

4. A change in land use that may cause an increase in use of adjacent streets by vehicles

exceeding the 20,000 pound gross vehicle weights by 20 peak hour trips or more per day;

5. The location of the access driveway does not meet minimum sight distance requirements, or

is located where vehicles entering or leaving the property are restricted, or such vehicles queue

or hesitate on the state highway, creating a safety hazard;

6. A change in internal traffic patterns that may cause safety problems, such as backup onto a

street or greater potential for traffic accidents.
B. Traffic Impact Study Preparation. A traffic impact study shall be prepared and certified by a
professional engineer in accordance with the requirements of the road authority and public works
design standards, with the specific scope of work to be determined by the public works director.
The study shall account for nearby development and past traffic impact studies, as determined by
the public works director. If the road authority is the Oregon Department of Transportation (ODOT),
consult ODOT'’s regional development review planner and OAR 734-051-180. (Ord. 08-06 § 3, 2008)
C. Approval Criteria. The traffic impact study report shall be reviewed according to the following
criteria:

1. The study complies with the content requirements set forth by the city and/or other road

authorities as appropriate;

2. The study demonstrates that adequate transportation facilities exist to serve the proposed

land use action or identifies mitigation measures that resolve identified traffic safety problems

in a manner that is satisfactory to the road authority;

3. For affected city facilities, the study demonstrates that the project meets mobility and other

applicable performance standards established in the adopted transportation system plan, and

includes identification of multi-modal solutions used to meet these standards, as needed; and

4. Proposed design and construction of transportation improvements are in accordance with

the design standards and the access spacing standards specified in the transportation system

plan.

APG Silverton Transportation System Plan Update June 5, 2020



Comprehensive Plan and Development Code Amendments - Adoption Draft 10 of 11

D. Conditions of Approval.
1. The city may deny, approve, or approve a proposal with conditions necessary to meet
operational and safety standards; provide the necessary right-of-way for planned
improvements; and require construction of improvements to ensure consistency with the future
planned transportation system.
2. Construction of off-site improvements may be required to mitigate impacts resulting from
development that relate to capacity deficiencies and public safety; and/or to upgrade or
construct public facilities to city standards.
3. Where the existing transportation system is shown to be impacted by the proposed use,
improvements such as paving; curbing; installation of or contribution to traffic signals; and/or
construction of sidewalks, bikeways, access ways, paths, or streets that serve the proposed use
may be required.
4. Improvements required as a condition of development approval, when not voluntarily
provided by the applicant, shall be roughly proportional to the impact of the development on
transportation facilities. Findings in the development approval shall indicate how the required
improvements directly relate to and are roughly proportional to the impact of development.

Proposed Amendments #12: Transportation Planning Rule Compliance

Chapter 4.7 Zoning Map and Development Code Text Amendments

4.7.600 Transportation planning rule compliance.

A. Review of Applications for Effect on Transportation Facilities. When a development application
includes a proposed comprehensive plan amendment, development code amendment, or zoning
change, the proposal shall demonstrate it is consistent with the adopted transportation system plan
and the planned function, capacity, and performance standards of the impacted facility or facilities.
Proposals shall be reviewed to determine whether they significantly affect a transportation facility
pursuant to Oregon Administrative Rule (OAR) 660-012-0060 (Transportation Planning Rule - TPR)
and in accordance with traffic impact study provisions in SDC 4.1.900. Where it is found that a
proposed amendment would have a significant effect on a transportation facility in consultation
with the applicable roadway authority, the city shall work with the roadway authority and applicant

to modify the request or mitigate the impacts in accordance with the TPR and applicable lawbe
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Portland, OR 97205
03.243.3500
DATE: J une 10, 2016 \?vww.dksaisociates.com
TO: Silverton TSP Update Project Management Team
FROM: Ray Delahanty, AICP
Lacy Brown, P.E.
Chatles Tso

SUBJECT: Silverton Transportation System Plan Update

Existing Conditions Evaluation

This memorandum presents the findings of an evaluation of the existing transportation

system in Silverton, Oregon. Questions addressed in this document include:

What makes Silverton unique?

Where do people want to go?

How do people get there?

What transportation infrastructure is available?

How well does the system perform?

The following sections summarize the relevant findings for each of these key questions.

What makes Silverton unique?
The City of Silverton is located in the eastern plains of the mid-Willamette Valley, with

access to larger metropolitan areas like Salem and Portland, but providing unique, historical

small-town character. The city features a well-preserved, connected, and walkable downtown

area situated close to Silver Creek, which runs through the heart of the city. The topography

of the city is mostly flat in the north and west,
with hills rising near Silver Creek in the
southern part of the city. Close to 10,000
resident call Silverton home today, up from
about 7,500 in 2000.

Silverton’s location and amenities also make it
attractive to visitors. In addition to its charming
and vibrant historic downtown area, the city is
home to the popular Oregon Garden, a unique
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destination that showcases the range of diverse botanical variety in the Willamette Valley.
Silverton is also a primary gateway to Silver Falls State Park to the south, which draws over a

million visitors a year.

Silverton sits at the junction of two state highways: OR 213 (Main Street and McClaine
Street in the city), which connects the Portland and Salem metropolitan areas through
Molalla and Mulino, and OR 214 (N 1% Street and S Water Street), which connects from
Woodburn and I-5 through Silverton to Silver Falls State Park. This means Silverton has
good accessibility to the employment, shopping, and cultural opportunities of the Willamette
Valley’s larger cities, but may also experience additional traffic from through trips,
particulatly between Salem and the eastern Portland metropolitan area.

Where do people want to go?

Local Attractions

There are many attractions in and around the City of Silverton. Within the City, the historic
downtown area is a major attraction with a wide variety of shops and restaurants. There are
also eight parks within the City, including a skate park, a dog park, and the Silverton
Reservoir Marine Park just south of town. The closest attraction outside of the City limits is
the Oregon Garden, an 80-acre botanical garden located on the southwest edge of the City.
Adjacent to the Oregon Garden is the Frank Lloyd Wright Gordon House. Attractions
further outside the city include Silver Falls State park to the south, the historic town of Mt.
Angel to the north, and the Cascade mountain range to the east, as well as numerous farms
and vineyards along the way. The largest employment centers in the area are the City of
Salem to the west and the Portland Metropolitan Area to the north.

Travel To, From, and Through the City

Because Silverton is surrounded by commercial and recreational attractions, the traffic
patterns in and around the city are unique. In the PM peak hour, approximately 75% of the
traffic entering Silverton from outside origins has a destination within the City; the
remaining 25% of traffic travels through the City to other outside destinations. Of the traffic
generated within the City of Silverton in the PM peak hour, approximately 60% remains
within the City while 40% travels to destinations outside of the City.

How do people get there?

People in Silverton use a variety of transportation modes to meet their daily needs within the
city and to travel to destinations outside the city. The following sections summarize current
travel-related activity in the city.
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Existing Activity Levels

Pedestrian and bicycle activity at study intersections throughout Silverton was reviewed for
the PM peak period (4:00 p.m. to 6:00 p.m.) on a typical weekday in November, 2015.'
Motor vehicle activity was observed both in the PM peak period and over a 24-hour period.
In summer months, activity levels are generally higher due to pleasant weather encouraging
residents to go outside, especially by walking and bicycling. Although weekend activity levels
were not measured, because of the potential for more shopping and recreational travel on
weekends, pedestrian and bicycle activity would be expected to be higher.

Pedestrian Activity

Pedestrian activity was observed at 22 intersections during the weekday PM peak period
(4:00 to 6:00 PM) and are shown in Table 1. Of all the study intersections reviewed, the N
Water Street/W Main Street intersection had the most pedestrian activity (70 crossings
during the evening peak hour). A single downtown city block, bounded by N Water Street,
Oak Street, S First Street, and E Main Street, accounted for Silverton’s four intersections
with the highest pedestrian crossing activity (over 30 crossings at each intersection in the PM

peak hour). Three crossing locations exceeded 20 pedestrian crossings in the PM peak hour:

*  Westleg of N Water Street/W Main Street (27 crossings)
* Eastleg of N Water Street/W Main Street (20 crossings)
*  West leg of Oak Street/S 1" Street (23 crossings)

These high activity locations, which indicate high demand for north-south pedestrian travel,
are near a great variety of commercial and retail establishments, such as restaurants, cafés
and a movie theater, that facilitate active street life.

Bicycle Activity

Bicycle counts were conducted at the same 22 intersections during the weekday PM peak
period (4:00 to 6:00 PM) and are shown in Table 1. The highest bicycle volume, with 9
people biking through the intersection, was observed at W C Street and S James Street. All
the other intersections saw very few or zero bicycles during the evening peak period.

Note that because counts were taken in November, a colder weather month, less bicycle
activity would be expected than for the majority of the year. Also, counts during the PM
peak hour may not reflect peak bicycling activity. Bicycling is often a more common choice
for non-commute-to-work purposes, such as shopping, going to school, or recreation. All
these trips tend to occur outside the evening peak period.

1 Based on count data collected at study intersections on Thursday, November 19, 2015
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Table 1 Pedestrian and Bicycle Activity at Study Intersections

Intersection Pedestrian Bicycle
Volume Volume
N Water / W Main St 70 0
Oak / N 1st St 56 0
S 1st St / E Main St 42 1
N Water / Oak St 32 0
N ist / E C St 17 2
N Water St / Park St 13 2
McClaine St / W Main St 10 1
N 2nd St / Oak St 9 1
N James / N Water St 9 1
S Water St / Lewis St 9 0
S 1st St / Lewis St 8 1
N James St / Pine St 6 0
W C St / S James St 4 9
Monitor Rd / Oak St 2 0
N 1st / Jefferson St 2 0
W C St / McClaine St 2 0
Westfield St / W Main St 2 0
Front St / E C St 1 2
Hwy 214 / Hobart Rd NE 0 0
N 2nd St / Hobart Rd NE 0 0

Source: DKS Associates
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Motor Vehicle

Daily traffic volume trends along the six gateway roadways into Silverton are consistent with
typical urban area traffic patterns, with the highest volumes occurring during AM and PM
peak hours (typically 7-9 a.m. and 4-6 p.m.). The directional traffic patterns at the northern
and western gateways are representative of a “bedroom community” where the majority of
home-to-work traffic is leaving Silverton during the a.m. peak hours and returning to
Silverton during the p.m. peak hours, likely to and from Salem and Portland. Conversely, the
directional traffic patterns at the eastern and southern gateways are relatively balanced during
both peak hours as there is minimal commuter traffic traveling east and south of the City.
Average daily traffic and heavy vehicle percentages for the key gateways into the City are
shown in Figure 1, and daily traffic patterns on each of the six gateway roadways are shown
on Figure 2 through Figure 7.
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Pine Street west of Airport Road (West Gateway)
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Figure 2. Daily Traffic Pattern on Pine Street west of Airport Road

Highway 214 north of Hobart Road (North Gateway)
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Figure 3. Daily Traffic Pattern on OR 214 north of Hobart Road
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Highway 214/Water Street south of Division Street
(South Gateway)
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Figure 4. Daily Traffic Pattern on OR 214 south of Quall Road

Highway 213/0ak Street east of Monitor Road (East Gateway)
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Figure 5. Daily Traffic Pattern on OR 213 east of Monitor Road
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Highway 213/McClaine Street west of Monson Road
(West Gateway)
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Figure 6. Daily Traffic Pattern on OR 213 west of Rogers Lane
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Figure 7. Daily Traffic Pattern on Cascade Highway west of Oregon Garden
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Mode Choice Factors

Transportation is about getting to places and opportunities. People often weigh a variety of
factors when deciding how to travel to their destinations. Whether the trip will be made by
motor vehicle, walking, bicycle, or public transportation, the choice is often a balance
between ease and convenience of travel, travel cost, and travel time. However, it is important
to recognize that people make travel decisions based on the choices they are given so their
current revealed preferences may not be what they actually prefer. Therefore, there must be
a wide range of transportation choices accessible to everyone to allow travelers make
transportation decisions that really match their needs and preferences.

Where are you going?

Whether you are going to work, school, shopping, or to a park, your trip destination, or trip
purpose, often determines your mode of transportation. Those destined for a park or school
generally have a higher likelihood to walk or bicycle than those going to work. The distance
of that destination plays a role in mode choice. Trips that are shorter generally present a
better opportunity to walk or bicycle; longer distance trips more often require transit or
motor vehicle modes. Similarly, trips that have more flexible times (e.g. picking up dry
cleaning) are more compatible with walking, biking, and public transit; trips that are time
sensitive (e.g. going to work) generally are made by car.

Are there barriers to travel?

Issues related to available infrastructure and services, as well as demographics and distances
from daily needs, can have a strong impact on how we choose to travel. The following are
key potential barriers to multimodal travel in Silverton.

Lack of quality transportation infrastructure

The availability of sidewalks, curb ramps to provide wheelchair access, crosswalks, and
protected bicycle lanes increases the comfort, access, and safety of walking, bicycling, and
riding public transit. The lack or quality of these facilities, particularly on higher volume or
higher speed roadways, discourages people from utilizing transit and non-motorized vehicle

modes of transportation.

Existing Conditions Page 10
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Distance between home and work place

Silverton residents who work outside of the city are likely to commute by motor vehicle due
to travel distance and commute time. As seen in Table 2, slightly less than half of Silverton
workers have a commute under ten miles. Over half of workers travel in excess of ten miles,
including about 20% that travel over 25 miles from home to work. Long distance inter-city
commute makes traveling via walking, bicycling, and public transit much more difficult, and

in some cases, non-viable for travelers.

Table 2: Distance from Home to Work (2014)

Distance Count ‘ Share
Less than 10 miles 1,550 46%

10 to 24 miles 1,183 35%

25 to 50 miles 402 12%
Greater than 50 miles 240 7%

Source: LEHD? OnTheMap 2014

Public Transit Services and Access to Public Transit

Distance to bus stops, frequency of service, route coverage, connections to other
transportation options, and amenities at stops are some of the factors that play a role in a
uset’s decision to utilize public transportation. Research has shown that comfortable walking
distance to public transit is no more than half a mile. For people who live more than half a
mile away from a bus stop or transit station, using public transit is significantly more
difficult. Low transit service frequency exacerbates this problem by making transit users
spend much time waiting, sometimes in rain and cold. For those who cannot afford or are
unable to drive, transit is may be the only viable option for making longer trips.

Age and Income
Demographic characteristics such as age and income will likely play a key role in determining

mode of transportation. Silverton residents with lower incomes, as well as the youngest and
oldest residents often account for more trips via walking, biking, and public transportation.
About a third of residents living in the central and southeast parts of the City are school-
aged children, while one in five residents in the east and southwest part of the City are above
the retirement age. The northeast part of Silverton also has the lowest median household
incomes (around $44,000), which is approximately $9,000 less than the median household
income of the City, although only about $3,000 less than the countywide median.

2 Longitudinal Employer-Household Dynamics, U.S. Census Bureau, http://onthemap.ces.census.gov/
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The Commute to Work ’
Where people work has a strong impact on their
travel patterns and preferred modes. A review of
Census journey-to-work data shows that, out of
about 4,100 working Silverton residents, 3,400
work outside of the city limits. About 2,400
wortkers from outside of Silverton come to the
city for work. These inflows and outflows are

shown in Figure 8.

Where do Silverton residents work?

Journey-to work data shown in Figure 9 z / N NS

£
£
&
g

indicates that the 1afg€St concentration of jObS Figure 8: Commute Inflows and Outflows (Source:

for Silverton residents is in the city itself or the 2014 Census Journey to Work data)

immediately surrounding area.
Another key employment
attraction, representing about
20% of employment
destinations, is the Salem
metropolitan area. Other
employment destinations are
dispersed throughout the
Willamette Valley. Woodburn,
Mount Angel, and Portland all
represent employment
destinations attracting over 50
workers from Silverton.

Figure 9: Job locations for Silverton workers (Source: 2014 Census
Journey to Work data)
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What transportation infrastructure is available?

The existence and condition of sidewalks, bike facilities, roadways, and other infrastructure is
key to connecting Silverton residents to jobs, recreation, and daily needs. The following
sections describe the current state of the transportation system.

Pedestrian Facilities

A safe, convenient pedestrian system includes a variety of different components. Generally,
interconnected and mobility device-accessible sidewalks on both sides of the street on all
arterials and collectors is recommended. Adequate street lighting and enhanced pedestrian
crossings also help to create safe and convenient connections to major pedestrian
destinations, such as schools, parks, and retail centers. In addition, appropriately designed
off-street pedestrian trails and share-use paths can also enhance the quality and connectivity
of the pedestrian network.

The existing sidewalk inventory was obtained from existing data compiled by the City of
Silverton combined with a limited field inventory. Sidewalks are generally present on both
sides of the street in the central downtown area. However, notable sidewalk gaps in the
downtown area are along N Third Street (between B Street and Oak Street), A Street
(between Front Street and First Street), High Street, Park Street, and Lewis Street (between
Second Street and Third Street), and Jersey Street (between First Street and Third Street).

Further from the city center, the sidewalk network generally becomes more intermittent. In
many cases, sidewalks are provided on one side of the street only, preventing continuity and
a convenient safe path to the pedestrian destinations within the City. The railroad and Silver
Creek also present barriers to pedestrian connectivity from the areas north and west of
downtown. Figure 10 shows the existing sidewalk inventory within the City of Silverton.

Existing Conditions Page 13




City of Silverton
Transportation System Plan

QUARRY-AV.

HOBART RD

ESKA wy

WEBB LAKE DR

JEFFERSON ST

[N NN

NORWAY AV

(@ City Hall |

< f‘.g':)\ Community Center, '
e T,
) « |

i

LLICUM D

Data Source:

City of Silverton GIS
Marion County GIS

= Inventory as of Oct. 2006

This map was developed using Marion County's Geographic
Information System digital data, but this secondary
product has not been verified by MARION COUNTY

and is not Marion County authorized.

[}l Hospital —— Major Street
- N Trails @  Civic/Government Local Street
Pedestrian Facilities .
Sidewalk - School —— County Roads
—-=-+ Urban Growth Boundary Water ~+~ Railroad
0 0.25 0.5 —_— Clty Limit - Park it Abandoned

[ Se— S—"




Silverton Transportation System Plan Update June 10, 2016

Bicycle Facilities

Silverton’s bicycle commute mode share is at 0.4% according to the 2014 American
Community Survey 5-year Estimate. This number is lower than the state average of 2.6%.
Although bicycling is not a mode that is commonly utilized in Silverton, it could become an
affordable and healthy transportation option if bicycle facilities were improved. Currently,
about 3.8 miles of marked bike lanes exist on a total of 65 miles of paved roads in Silverton;
that means about 6% of the roads in Silverton have bike lanes. Striped bike lanes are
currently present on Hobart Road Northeast, North First Street, East C Street, North Water
Street, McClain Street, Westfield Street, West Main Street, and South Water Street

Signed/marked shared roadways ate similarly uncommon in Silverton. Shared roadways
include roadways where bicyclists and motorists share the same travel lane. The most
suitable roadways for shared bicycle use are those with low speeds (25 mph or less) and low
traffic volumes (3,000 vehicles per day or fewer). Signed shared roadways are shared
roadways that are designated and signed as bicycle routes and serve to provide continuity to
other bicycle facilities (e.g. bicycle lanes) or to designate a preferred route through the
community. Figure 11 shows the existing bicycle facilities within the City of Silverton.
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Transit Facilities

The existing transit service within the City of Silverton is limited to one regional service
provider and demand-responsive dial-a-ride services.

The Chemeketa Area Regional Transportation System (CARTS) provides a weekday fixed-
route public transit service run between Downtown Silverton and Downtown Salem twice in
the morning and twice in the afternoon. This route has three stops in Silverton (see Figure
13). The City currently does not have any local fixed-route bus or passenger rail service.

The Silver Trolley is managed and operated by the City of Silverton. The Trolley provides
demand responsive service to citizens of the city, focusing on access to facilities and services
for seniors, disabled persons, the special needs population, youth, and the general public.

Wheels Community Transportation provides service for elderly citizens in need of
transportation for medical appointments, employment, education purposes and nutritional
shopping. Non-emergency medical transportation to Portland and other nearby communities
is provided on a space available basis. Reservations for the dial-a-ride service must be made
in advance; service is provided on weekdays from 7:00 AM to 5:30 PM.

‘ll n““i

m (L

Figure 12: CARTS Route 20 Bus Stop on the corner of Jersey Street/Water Street

The Silverton Hospital also provides medical transportation transit services for seniors over
the age of 55 and disabled citizens. Seniors Plus is a service that provides medical
transportation to Silverton Hospital and Silverton Hospital medical staff offices between the
hours of 8:30 AM and 4:30 PM.
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Roadways

The roadway system within the City of Silverton includes city streets, county roadways, and
state highways. The following section describes the current system and how it functions.

Functional Classification

Functional classification is the grouping of roadways based on the type of service they
provide. The schematic diagram below shows the differing functional nature of roadway
facilities as it relates to access, mobility, multi-modal transport, and facility design. The
diagram is useful to understand how worthwhile objectives can have opposing effects. For
example, as mobility is increased (bottom axis), the provision for non-motor vehicle modes
(top axis) is decreased accordingly. Similarly, as access increases (left axis); the facility design
(right axis) dictates slower speeds, narrower roadways, and non-exclusive facilities. The goal
of selecting functional classes for particular roadways is to provide a suitable balance of these
four competing objectives.
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As street classes progress from local roadways to freeways, the following occurs:

*  Mobility Increases — Longer trips between destinations, greater proportion of

freight traffic movement, and a higher proportion of through traffic.

* Integration of Pedestrian and Bicycle Decreases — Provisions for sidewalks and

bike facilities are required up through the arterial class, however, the frequency of
intersection or mid-block crossings for non-motorized vehicles steadily decreases
with higher functional classes. The expressway and freeway facilities typically do not
allow pedestrian and bike facilities adjacent to the roadway and crossings are grade-
separated to enhance mobility and safety.

* Access Decreases — The shared uses for parking, loading, and direct land access

is reduced. This occurs through parking regulation, access control and spacing
standards (see opposite axis).

*  Facility Design Standards Increase — Roadway design standards require
increasingly wider, faster facilities leading to exclusive travel ways for autos and
trucks only. The opposite end of the scale is the most basic two-lane roadway with
unpaved shoulders.

Two additional areas are noted on the diagram for Neighborhood Routes and Boulevards
that span two conventional street classes.

The 2008 Silverton Transportation System Plan (TSP) identified the functional classifications
for all Silverton area roadways (shown on Figure 3-4 of the 2008 TSP). The 2008 TSP
included four classification categories, including: arterial roadways, collector streets,
neighborhood collector streets, and local streets. The definition of each functional
classification is presented below and the current functional classifications of study area
roadways in and around the City of Silverton are shown in Figure 14.

Arterial Streets
Arterial streets serve to interconnect the City. These streets link major commercial,
residential, industrial and institutional areas. Arterial streets are typically spaced about
one mile apart to assure accessibility and reduce the incidence of traffic using collectors
or local streets for through traffic in lieu of a well placed arterial street. The maximum
interval for arterial spacing within the City is 3,000 feet. Access control is the key feature
of an arterial route. Arterials are typically multiple miles in length.

Collector Streets

Collector streets provide both access and circulation within and between residential and
commercial/industrial areas. Collectors differ from arterials in that they provide more of
a citywide circulation function, do not require as extensive control of access (compared
to arterials) and penetrate residential neighborhoods, distributing trips from the
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neighborhood and local street system. The maximum interval for collector roadways is
1,500 feet. Collectors are typically greater than 0.5 to 1.0 miles in length.

Neighborhood Routes

Neighborhood routes are usually long relative to local streets and provide connectivity to
collectors or arterials. Because neighborhood routes have greater connectivity, they
generally have more traffic than local streets and are used by residents in the area to get
into and out of the neighborhood, but do not setve citywide/latge area circulation. They
are typically about a quarter to a half-mile in total length. Traffic from cul-de-sacs and
other local streets may drain onto neighborhood routes to gain access to collectors or
arterials. Because traffic needs are greater than a local street, certain measures should be
considered to retain the neighborhood character and livability of these routes.
Neighborhood traffic management measures are often appropriate (including devices
such as speed humps, traffic circles and other devices - refer to later section in this
chapter). However, it should not be construed that neighborhood routes automatically
get speed humps or any other measures. While these routes have special needs,
neighborhood traffic management is only one means of retaining neighborhood
character and vitality.

Local Streets
Local streets have the sole function of providing access to immediate adjacent land.
Service to “through traffic movement” on local streets is deliberately discouraged by
design. All other city streets in Silverton not designated above as collector streets or
neighborhood routes are considered to be local streets.

Roadway Jurisdiction
Roadway ownership and maintenance responsibilities of the various roads in the study
area are identified in Figure 15. Generally, arterial and collector roadways on the
outskirts of the Silverton city limits are under the jurisdiction of Marion County. The
City is responsible for the remainder of the roads within the city limits with the
exception of OR 213 and OR 214, which fall under the jurisdiction of the Oregon
Department of Transportation (ODOT). Within the City there are also designated
private roadways on which the owner has responsibility for roadway maintenance and
improvement.

Roadways in Silverton also vary by posted speed. Higher classified roadways generally
have higher posted speeds that reflect their mobility function. However, speed also
affects driver stopping distance and severity of crashes. Posted speeds for Silverton
roadways are shown in Figure 16.
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Access Management Standards

Access management is a vital component of an Access points along OR 214

efficient transportation system. Implementing access
management strategies can improve traffic flow,
improve safety, and reduce potential conflicts between
vehicles, bicycles, and pedestrians. Access management

standards vary by jurisdiction, as outlined below.

The ODOT access management standards, as defined
in OAR 734-051, call for minimum distances between
access points on the same side of District Highways. The standards vary depending on
posted speed on the roadway, as shown in Table 3.

Table 3. ODOT Access Management Spacing Standards

Posted Speed (MPH)

=55 50 40,45 30,35 <25
Facility Type
Minimum Access Spacing (feet)
Regional & District Highways, ADT< 5000 vpd 650 425 360 250 150
District Highways, ADT > 5000 vpd 700 550 500 350 250

Source: Oregon Highway Plan 1999, Updated through Senate Bill 264 in 2011

Marion County also identified access management standards in the Marion County
Transportation System Plan. The standards are outlined in Table 4.

Table 4. Marion County Access Management Standards

Functional Class Access Spacing Requirements

Arterial 500’ from any intersection with a state highway, arterial or major collector

400’ from any other intersection (including private access)

Major Collector 400’ from any intersection with an arterial or state highway

300’ from any other intersection (including a private access)

Minor Collector 300’ from any intersection with an arterial or state highway

150’ from any other intersection (including a private access)

Local Street 200’ from any intersection with an arterial or state highway
100’ from any intersection with a major collector, minor collector, or local road

50’ from any intersection with a private access

Source: Marion County RTSP, 2005

Existing Conditions Page 25




Silverton Transportation System Plan Update June 10, 2016

The existing Silverton TSP (2008) includes recommended access spacing standards for City
street facilities, which are shown in Table 5.

Table 5. City of Silverton Access Management Standards

Street Facility Maximum Minimum Minimum Minimum
spacing* of spacing* of spacing** of Spacing* driveway
roadways roadways roadway to to driveway***

driveway***

Arterial 1,000 feet 500 feet 250 feet 250 feet or combine

Collector: 500 feet 250 feet 150 feet 150 feet or combine

Neighborhood/Local 500 feet 250 feet 10 feet 10 feet

Source: Silverton TSP, 2008

Notes:

*Measured centerline to centerline

**Measured near street curb to near driveway edge

*#*Private access to arterial and collector roadways shall only be granted through a requested variance of access
spacing policies (which shall include an access management plan evaluation)

Railways

One rail line operates through the City of Silverton. The Willamette Valley Railroad currently
provides branch line rail service for the shipment of commodities between Salem and
Woodburn. The railroad is considered “active rail”, although the track was damaged in the
2012 flooding and improvements are required before trains will be able to travel on the line.
Prior to 2012, the freight line operated two trains per day through the study area with speeds
of 10 miles per hour or less. This line connects to the rail line in Woodburn to the north and
terminates in Stayton to the south.

There ate six existing railroad /highway grade crossing within the City of Silverton:

=  Fossholm Road, north of Silverton Road

= Hobart Road, west of OR 214 :

= James Street, north of C Street —

= Jefferson Street, west of OR i
214

= Silverton Road, west of C
Street, and

= Water Street, north of C Street

Gates and flashers are provided at the
rail crossings on Water Street and
Silverton Road, while the other four

crossings at Fossholm Road, Hobart

Road, James Street and Jefferson Figure 17: Rail crossing at C Street/Water Street

Page 26
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Street are only controlled by stop signs.

No passenger rail transportation directly serves the City of Silverton. AMTRAK service is
available in Salem and Portland.

Existing Issues

The primary issue with rail service in the City of Silverton is related to the adequacy of rail
crossings. Three of the rail crossings currently have crossing amenities including gates and
flashing lights; enhancements (including pedestrian crossing enhancement) for the remaining
crossings should be explored.

Freight Facilities

The City of Silverton is closely knit with its surrounding agricultural context. Nearby farming
uses such as grass seed and Christmas trees mean that freight routes through and around
Silverton are important to bringing these products to market.

The establishment of regional through truck routes facilitates freight movement while at the
same time maintaining neighborhood livability and public safety, and minimizing
maintenance costs of the roadway system. Marion County identifies a truck route on the
north side of Silverton within the urban growth boundary and includes Hobart Road,
Monitor Road and Mt. Angel Highway (see Figure 18). Additionally, the City of Silverton has
designated freight routes along First Street, Silverton Road, Westfield Street and Cascade
Highway.

ODOT? does not identify any freight routes within the City of Silverton. However, OR 214
north of OR 213 is an ODOT Reduction Review Route. This means that under ORS
366.125, vehicle-carrying capacity may not be reduced on the segment unless the Oregon
Transportation Commission provides an exception. Trucks are prohibited on West Main
Street, east of Westfield Street.

31999 Oregon Highway Plan, Oregon Department of Transportation. May 1999.
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Air Facilities

One private airfield facility is located northwest of Silverton. There are currently no existing
ot planned public airports within the Silverton TSP study area. The Salem Airport-McNary
Field is the closest public general aviation facility, approximately 20 miles west of Silverton.
It is classified as a Category 2 airport in the Oregon Aviation Plan and serves corporate
aviation activity, general aviation and commercial passenger service. Other passenger and
freight air transportation is available in Portland at the Portland International Airport (PDX),
located approximately 60 miles to the north.

Waterway Facilities

There are no commercial waterways within Silverton’s Urban Growth Boundary. The
Silverton Reservoir (located outside of the City limits) and the Pettit Reservoir are owned by
the City and serves as recreation waterways. Silver Creek and surrounding park areas and
trails are used for recreation and Silver Creek was identified as a potential location for a
recreational trail. No plans were identified for waterway infrastructure expansion. As such,
no policies or recommendations in this area of transportation are provided for Silverton.

Pipeline Facilities
All existing pipelines within and passing through Silverton are outside of the maintenance
responsibilities of the City. As such, no policies or recommendations in this area of

transportation are provided for Silverton.
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How well does the transportation system perform?
This TSP Update includes new analysis of safety, traffic operations, and bicycle and
pedestrian performance for the city’s transportation system.

Safety Performance

The safety performance of a roadway network can be evaluated using historical crash data.
For the City of Silverton, the most recent five years of crash data (2010-2014) provided the
basis for the safety evaluation. This crash data was obtained from the ODOT Crash Data
System for the entire City of Silverton, including state and local roadways.

General Crash Trends

Between 2010 and 2014, there were 254 reported crashes in the City of Silverton, of which
05% were property damage only (PDO) crashes and 35% were injury crashes. There were no
fatal crashes during the study time period.

Of the 254 total reported crashes, 72% occurred in the vicinity of intersections, alleys, or
driveways, which is a typical proportion in an urban area. The top three crash types are also
consistent with an urban area and intersection-related crashes; 30% were rear-end crashes,
25% were turning crashes, and 15% were angle crashes. Other observed crash types include
fixed-object (9%), pedestrian-involved (6%), parking-related (3%), and backing (3%).

Bicycle and Pedestrian Crash Trends

During the five-year study period, there were zero bicycle-related crashes in the City. Of the
15 reported crashes involving a pedestrian, all resulted in some level of injury (one
incapacitating injury, six serious injuries, and eight possible injuries). Four of the pedestrian-
related crashes occurred at the intersection of Oak Street at Water Street, and three occurred
at the intersection of Main Street at Water Street. The remaining eight crashes were
dispersed throughout the City.

Intersection Crash Trends

In urban areas, the majority of crashes tend to occur at intersections due to the inherent
conflicts between vehicles making opposing maneuvers. As such, it is important to
investigate the safety performance of individual intersections in addition to the overall
network. Table 6 presents the 10 intersections with the highest crash frequency from 2010-
2014 along with the highest crash severity of the reported crashes.
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Table 6: 10 Intersections with Highest Crash Frequency

Average Crashes

Intersection pet Year Highest Crash Severity
C Street/ McClaine Street 3.2 Disabling Injury
Water Street/ Main Street 3.0 Disabling Injury
C Street/ James Street 2.6 Disabling Injury
1st Street/ Jefferson Street 2.6 Evident Injury
1st Street/ Hobart Road 2.4 Evident Injury
Oak Street/2nd Street 2.0 Possible Injury
Water Street/ Koons Street 1.6 Possible Injury
Oak Street/1st Street 1.4 Possible Injury
Oak Street/ Water Street 1.2 Disabling Injury
Main Street/ Westfield Street 1.2 Evident Injury

Source: DKS Associates

It is important to note that crash frequency and crash severity alone are not enough to
identify safety performance issues. Without accounting for exposure (e.g., traffic volume)
and intersection geometry, it is not valid to compare crash frequencies as a means of relative
safety performance. A crash rate analysis can provide a better representation of the true
intersection safety performance, which is described in the following section.

Critical Crash Rate Analysis

The intersection crash rate represents the average number of crashes per million entering
vehicles (MEV) at a given intersection. The Highway Safety Manual (HSM)* includes a
methodology for calculating a critical crash rate, which is the typical or expected crash rate
for a similar facility (same traffic control, number of intersection legs, and general roadway
characteristics). If the calculated intersection crash rate is above the critical crash rate, it is an
indication of safety performance concerns at that location. Table 7 summarizes the crash rate
comparisons for each of the 12 intersections analyzed.

4+ AASHTO Highway Safety Manual, 2010

Existing Conditions Page 31




Silverton Transportation System Plan Update June 10, 2016

Table 7: Comparison of Crash Rates and Critical Crash Rates

Total Daily Critical

Crash Rate

Intersection

Intersection Tvoe Crashes Entering Crash Rate
P (2010-2014)  Volume

James Street/Pine

Street 4-leg Stop 1 5,470 0.108 0.782
Westfield Street/ Main

Street 3-leg Stop 6 6,080 0.580 0.293
C Street/ McClaine 4 leg Signal 16 21,730 0.433 0.860
Street

OR 213/ Steelhammer

Road 3-leg Stop 1 9,540 0.062 0.293
Oak Street/1* Street 4-leg Stop 9 10,980 0.482 0.660
Water Street/Main 4-leg Stop 15 18,070 0.489 0.599
Street

Oak Street/2nd Street  4-]eg Stop 10 11,420 0.515 0.654
Front Street/C Street 4-leg Stop 0 13,980 0.000 0.628
Water Street/C Street 4-leg Signal 10 17,200 0.342 0.860
1st Street/Hobart Road  4-leg Stop 12 11,290 0.625 0.656
Ist Street/ Jefferson 4-leg Stop 13 12,020 0.636 0.647
Street

Water Street/Oak Street  3_leg Stop 6 8,570 0.412 0.293
James Street/C Street 4-leg Stop 13 12,840 0.596 0.638

Source: DKS Associates
Bold/red exceeds critical crash rate

As shown in Table 7, two intersections have crash
rates higher than the critical crash rate: Westfield
Street at Main Street and Water Street at Oak Street.
Although both of these intersections have a relatively
low crash frequency compared to other intersections
within the City, they also have very low traffic

: Westfield Street at
intersections), so the associated critical crash rates are also very low. The intersection of
Water Street at Oak Street was also identified as a high-crash location in ODOT’s 2013

Safety Priority Index System (SPIS). At the intersection of Westfield Street and Main Street,
the most common crash types were rear-end crashes and turning crashes. At the intersection

volumes and are t-intersections (e.g., three-leg

of Water Street and Oak Street, the most common crash type was pedestrian-related crashes,

followed by turning crashes and rear-end crashes.
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Operational Performance

Network traffic volumes were collected during afternoon peak hours in November 2015.
The raw traffic counts were adjusted by a seasonal factor of 1.202 to account for seasonal
fluctuations in traffic volume and adjust them to reflect the 30" highest hour of annual
traffic. The seasonal factoring methodology is described in the appendix to this
memorandum. The adjusted peak traffic volumes, existing lane geometry, and existing traffic
control for the 24 study intersections are shown in Figure 19.

Mobility Targets

Mobility is an important consideration because it measures how freely vehicle traffic can
move to its intended destination. In general, roadway systems have their highest degree of
conflicts and associated congestion at intersections, and so the performance of a system is
often defined by how well the intersections function.

There are two methods used to gauge these conditions — one is numeric, and one is a letter
grade. ODOT prefers the numeric volume-to-capacity ratio method (see below) while the
City uses a letter grade derived from the Level of Service (LOS) method. Marion County’s
mobility standards include both measures. Table 8 provides further description of these

measures.

All intersections in Silverton must operate at or better than the adopted targets or mitigation
is necessary to approve future growth. All intersections under State jurisdiction must comply
with the v/c ratios in the Oregon Highway Plan (OHP), while intersections under Silverton
and Marion County jurisdiction must meet those respective agencies’ LOS standards. The
adopted intersection performance targets vary by jurisdiction of the roadways. Performance

targets by jurisdictions, some of which vary by roadway, are shown in Table 8.

Note that a designated Special Transportation Area (STA) exists on state facilities in the
downtown area, bounded on the north and south by D Street and Lane Street, and on the
west and east by Silver Creek and Mill Street. The City requires use of microsimulation to
evaluate delay and LOS in the downtown area due to closely spaced all-way stops and
potential for queue spillbacks which often yield significantly different results from Highway
Capacity Manual deterministic (e.g., Synchro) methods.

An evaluation of existing traffic operations at the 24 study intersections revealed that the
existing infrastructure is performing well under current traffic demands. Table 9 presents the
existing p.m. peak hour operational analysis results for each of the study intersections. As
shown, all 24 study intersections meet operating standards. Detailed analysis reports are
included in Appendix A.
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Table 8: Mobility Targets by Jurisdiction

Performance Method Mobility Target

ODOT Volume-to-capacity (v/c) ratio is a decimal The OHP v/c threshold
representation (between 0.00 and 1.00) of the for OR 213 and OR 214 is
proportion of capacity that is being used (i.e., the 0.95 except for OR 213 at

saturation) at a turn movement, approach leg, or an  Jefferson Street and
intersection. It is determined by dividing the peak Hobart Road NE, where it
hour traffic volume by the hourly capacity of a given  is 0.90, and in the
intersection or movement. downtown STA (OR 214
between D Street and Lane
Street), where it is 1.0.

A lower ratio indicates smooth operations and OR 213 and 214 are

minimal delays. As the ratio approaches 1.00, classified as District

congestion increases and performance is reduced. If Highways with a posted

the ratio is greater than 1.00, the turn movement, speed of 35 m.p.h. ot less

approach leg, or intersection is oversaturated and except for the north end of

usually results in excessive queues and long delays. OR 213, which is posted at

45 and 50 m.p.h.>

City of Silverton and V/C and Level of setvice (LOS): A “teport card”  Level of Setvice D and

Marion County rating (A through F) based on the average delay 0.85 v/c for signalized and
experienced by vehicles at the intersection. all-way stop
LOS A, B, and C indicate conditions where traffic Level of Service D and
moves without significant delays over periods of 0.90 v/c for other
peak hour travel demand. unsignalized
LOS D and E are progressively worse operating Select downtown
conditions. intersections must not

exceed 55 seconds of delay
LOS F represents conditions where average vehicle

delay has become excessive and demand has
exceeded capacity. This condition is typically evident
in long queues and delays.

5> Oregon Highway Plan, Policy 1F, Table 6
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Table 9: Summary of Existing Peak Hour Intersection Operations

Operating Existing PM Peak Hour

: O et Standard Operations
Intersection Jurisdiction

v/c  LOS v/c Delay (s) LOS

All-Way Stop-Controlled Intersections

4 | James St./Pine St. City 0.85 D 0.33 10.0 A/A
5 | James St./Water St. City 0.85 D 0.38 10.5 A/B
10 | Main St./McClaine St. City 0.85 D 0.58 8.5 A
13 | Water St./Oak St. ODOT 1.00 - 0.46 25.52 D
14 | Water St./Main St. ODOT 1.00 - 0.65 16.82 C
18 | 1st St./Oak St. ODOT 1.00 - 0.53 7.3 A
19 | 1st St./Main St. ODOT 1.00 - 0.62 8.1a A
Other Unsignalized Intersections

1 2nd St./Hobart Rd. County 0.90 D 0.07 9.9 A/A
2 | OR 214/ Hobart Rd. ODOT 0.90 - 0.51 28.1 A/D
3 OR 214/Jefferson St. ODOT 0.90 - 0.21 17.5 A/C
6 | James St./C St. County 0.85 D 0.24 15.3 A/C
8 | Main St./Westfield St. City 0.90 D 0.19 10.1 A/B
11 | Front St./C St. City 0.90 D 0.08 11.8 A/B
12 | Water St./Park St. ODOT 1.00 - 0.02 b 10.7b A/Bb
15 | Water St./Lewis St. OoDOT 1.00 - 0.70 2.8a A
16 | OR 214/Pioneer Dr. ODOT 0.90 - 0.01 12.1 A/B
20 | 1st St./Lewis St. ODOT 1.00 - 0.02 6.62 A/A
21 | 2nd St./Oak St. ODOT 1.00 - 0.55 14.22 A/B
22 | Steelhammer Rd./Oak St. ODOT 0.95 - 0.12 14.0 A/B
23 | Steelhammer Rd./Main St. County 0.90 D 0.11 9.2 A/A
24 | OR 213/Monitor Rd. ODOT 0.95 - 0.13 16.6 A/C
Signalized Intersections

7 Westfield St./McClaine St. City 1.00 - 0.82 27.5 C
9 | Water St./C St. ODOT 0.95 - 0.63 16.8 B
17 | 1st St./C St. ODOT 1.00 - 0.78 18.4 B
Unsignalized Intersections: Signalized Intersections:

LOS = Level of Setvice of major/minot streets LOS = Level of Service of intersection

v/c = Volume-to-Capacity ratio of ctitical movement v/c = Volume-to-Capacity ratio of intersection
Delay = Control delay of critical movement Delay = Control delay of intersection

* Total intersection delay results from SimTraffic microsimulation analysis.
b Results from Synchro in-program operations. Due to unique geometry, HCM Reportt not available.
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As shown in the table, all intersections meet performance targets under existing conditions.
Two all-way stop intersections downtown, Water Street/Oak Street and Water Street/Main
Street, exceed 15 seconds of average vehicle delay in SimTraffic analysis, meaning they
operate at LOS C or worse. In both cases, the southbound movement experiences the
highest delay. One two-way strop controlled intersection, OR 214/Hobart Road, operates at
LOS D for the westbound movement.

Infrastructure Performance
This section includes discussion of the adequacy of the City’s transportation facilities,
including bicycle and pedestrian facilities and bridge conditions.

Bicycle Facilities

Bicycling conditions on collector and arterial streets is evaluated using the ODOT Bicycle
Level of Stress Methodology’. This methodology measures traffic-based stress and quantifies
perceived comfort levels for people bicycling on a given facility. The analysis documented in
this memo considers factors such as presence of a bike lane and bike lane width and roadway
characteristics such as number of through lanes, posted speed limit, the presence of a buffer
zone and land use setting (i.e. rural, urban).

There are four classifications used to define bicycle level of stress (LTS) ranging from LTS 1
representing little traffic stress to LTS 4 representing high traffic stress. The summary of
general characteristics associated with each stress level is the following:

* LTS 1 or 2: Fewer travel lanes, lower traffic speeds, bike lanes, separated paths,
traffic signals, presence of medians (for refuge crossing a major roadway facility), etc.

* LTS 3 or 4: More travel lanes, higher traffic speeds, lack of crosswalks and bike
lanes, right-turn lanes crossing bicycle routes, presence of parking lane, etc.

A segment is represented by its worst LTS value. ODOT’s recommended level of stress for
bicycling is no more than LTS 2, (which is the stress level that will be tolerated by the
mainstream adult population) while school-area activity should use LTS 1 for elementary and
no more than LTS 2 for middle/high schools.

For Silverton’s collector and arterial streets, the bicycle LTS analysis evaluates streets with
striped bike lanes’ and streets for riding in mixed traffic’. See Table 10 and Table 11 for
evaluation criteria for Silverton.

6 Analysis Procedures Mannal Version 2, Chapter 14, Oregon Department of Transportation, June 2015.
7'Table 3, Low Stress Bicycling and Network Connectivity, Mineta Transportation Institute

8 Table 4, Low Stress Bicycling and Network Connectivity, Mineta Transportation Institute
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Table 10: Criteria for bike lanes not alongside a parking lane

Street Width (through
lanes per direction)

LTS 21

LTS =22

LTS =3

Morte than 2

LTS =24

(no effect)

June 10, 2016

Bike land width
(includes marked buffer)

6 ft. or more

5.5 ft. or less

(no effect)

(no effect)

Speed limit 30 mph or less (no effect) 35 mph 40 mph or more
Table 11: Criteria for Level of Traffic Stress on Mixed Traffic
Speed Limit Street Width
2-3 lanes 4-5 lanes 6+ lanes
< 25 mph LTS 12 or 22 LTS3 LTS 4
30 mph LTS 22 or 32 LTS 4 LTS 4
2 35 mph LTS 4 LTS 4 LTS 4

Note: 2 Use lower value for streets without marked centetlines or classified as residential and with

fewer than 3 lanes; user higher value otherwise.

The analysis, shown in Figure 20, shows that traffic stress is generally lower in the

downtown and its adjacent area; particularly 2™ Street shows the lowest stress level of

bicycling. On the other hand, arterial and collector streets near the edge of the city all display

high level of traffic stress that is undesirable for bicycling.

Existing Conditions
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Pedestrian Facilities

Similarly, a qualitative assessment was conducted to evaluate the level of traffic stress for

people walking on collector and arterial streets using the ODOT Pedestrian Level of Stress
(LTS) Methodology’. Like the bicycle LTS, there are four classifications used to define
pedestrian LTS ranging from LTS 1 to L'TS 4, The summary of general characteristics

associated with each stress level is the following:

PLTS 1: Represents little to no traffic stress and requires little attention to the traffic
situation. This is suitable for all users including children 10 years or younger, groups
of people and people rolling, or using a wheeled mobility device. Pedestrians feel safe
and comfortable on the pedestrian facility. Motor vehicles are either far from the
pedestrian facility and/or traveling at a low speed and volume. All users are willing to
use this facility.

PLTS 2: Represents little traffic stress but requires more attention to the traffic
situation than of which young children may be capable. This would be suitable for
children over 10, teens and adults. All users should be able to use the facility but,
some factors may limit people rolling. Sidewalk condition should be good with
limited areas of fair condition. Roadways may have higher speeds and/or higher
volumes. Most users are willing to use this facility.

PLTS 3: Represents moderate stress and is suitable for adults. An able-bodied adult
would feel uncomfortable but safe using this facility. This includes higher speed
roadways with smaller buffers. Small areas in the facility may be impassable for a
petson rolling and/or requites the user to travel on the shoulder/bike lane/street.
Some users are willing to use this facility.

PLTS 4: Represents high traffic stress. Only able-bodied adults with limited route
choices would use this facility. Traffic speeds are moderate to high with narrow or
no pedestrian facilities provided. Typical locations include high speed, multilane
roadways with narrow sidewalks and buffers. This also includes facilities with no
sidewalk. This could include evident trails next to roads or ‘cut through’ trails. Only
the most confident or trip-purpose driven users will use this facility.

The pedestrian LTS analysis for Silverton considers the following factors:

Presence of sidewalk
Sidewalk width
Sidewalk conditions

Presence of buffer

9 Analysis Procedures Mannal Version 2, Chapter 14, Oregon Department of Transportation, June 2015.
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* Buffer width

*  Speed limit

June 10, 2016

Tables 12-14 show how different factors influence the pedestrian stress level of any given

segment of street. Not only the presence of sidewalk is an important consideration but the
condition of the sidewalk pavement, the speed of traffic, and the width of buffer between

people walking and cars are all critical to a low stress walking environment. A given road

segment’s final rating is determined by the worst LTS level in any evaluation criteria.

Table 12: Sidewalk Condition Criteria

Actual/Effective Sidewalk

Width (ft)2

Sidewalk Condition

No Sidewalk

<4 PLTS 4 PLTS 4 PLTS 4 PLTS 4 PLTS 4

>4 to <5 PLTS 3 PLTS 3 PLTS 3 PLTS 4 PLTS 4

>5 PLTS 2 PLTS 2 PLTS 3 PLTS 4 PLTS 4
Effective

=6 PLTS 1 PLTS 1 PLTS 2 PLTS 3 PLTS 4
Table 13: Buffer Type Criteria

Physical Buffer Type
Buffer Type Prevailing or Posted Speed
<25 MPH 30 MPH 35 MPH >40 MPH

No Buffer (curb
tight) PLTS 2 PLTS 3 PLTS 3 PLTS 4
Solid Surface PLTS 2 PLTS 2 PLTS 2 PLTS 2
Landscaped PLTS 1 PLTS 2 PLTS 2 PLTS 2
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Table 14: Total Buffering Width Criteria

Total Number of Total: Buffering Width (ft)!
Travel Lanes

(both directions) >5to <10 >10 to <15

215 to <25

PLTS2 PLTS2 PLTS1 PLTS1

Results are shown in Figure 21. Most collector and arterial streets in downtown Silverton
have low stress levels (LTS 1 and 2 depending on sidewalk condition) for people walking.
Water Street and First Street are especially good streets for walking. In contrast, collector
and arterial streets outside of downtown generally have high stress levels (LTS 3 and 4). The
results are particularly concerning for streets near schools since high stress level discourages
students from using active transportation modes, eliminates travel options for children, and
may indicate higher risks of traffic injury and fatality.
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Bridges
Existing bridge conditions and needs were analyzed based on data obtained from ODOT’s

TransGIS. The database contains information on all non-federal bridges in the state, with
data from inspections conforming to the National Bridge Inventory (NBI) requirements. "’
Information includes general condition summaries, sufficiency ratings, structural conditions,
and height and load restrictions for both ODOT and county bridges.

Within Silverton’s urban growth boundary, there are 3 bridges on public road facilities."' .
Table 15 summarizes the study area bridges by jurisdiction, condition, sufficiency rating, and

federal funding status.

Table 15: Bridge Conditions and Sufficiency Ratings

Bridge Name Cf;ﬁtgizn S“If{fi:iire:glcy FHWA Funding Status
Silver Creck, James Ave. oo oMY Narion County 344 E]zgfflfe g):ﬁizpffgg)‘;m
Silver Creek, C St. Not Deficient sﬁiteyrz)fn 97.5 (Sulf\f].oﬁiiggibf 80)

A “functionally obsolete” bridge is one that was built to standards that do not meet the
minimum design clearance requirements for a new bridge. These bridges do not necessarily
have structural deficiencies, and they are not inherently unsafe. Functionally obsolete bridges
include those that have sub-standard geometric features such as narrow lanes, narrow
shoulders, poor approach alignment or inadequate vertical under clearance.

The sufficiency rating for each bridge is determined by periodic inspections performed by
ODOT, using procedures defined for the NBI. The rating is a numeric value indicative of
the overall multiple criteria sufficiency of a bridge to remain in service. A score of 100%
would represent an entirely sufficient bridge, while a score 0% would indicate a completely
deficient bridge. The rating is calculated using a formula comprising the following factors:

®  Structural adequacy and safety (maximum of 55%)
m  Serviceability and functional obsolescence (maximum of 30%)

10 Federal Highway Administration. Recording and Coding Guide for the Structural Inventory and Appraisal of
the Nation’s Bridges. 1995

1 Excludes culverts and sign support structures.
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m  Essentiality for public use (maximum of 15%)

®  Special reductions (maximum of -13%)
The Federal Highway Administration (FHWA) uses this index in evaluating the nation’s
bridges for funding distribution and eligibility. Those bridges with a sufficiency rating of 80
or less are eligible for rehabilitation. Bridges with a rating of 50 or less are eligible for
replacement. Bridges lose their eligibility status for a period of ten years after a federal
Highway Bridge Program project is completed.
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Summary of Existing Issues

The analysis of existing conditions revealed that the Silverton transportation system operates
well under current demands, however there are several notable issues that may warrant
turther consideration. The key findings related to operations, safety, and infrastructure

performance are as follows.

Intersection Operational Performance

All of the study intersections currently have adequate capacity and acceptable levels of delay
according to the mobility standards outlined by each jurisdiction (city, county, and state, as
appropriate). There are no issues or items of concern related to the existing intersection
operations within the City.

Network Safety Performance

Opverall, there are very few safety concerns regarding the City of Silverton transportation
system. There were no fatal crashes during the five years of crash data analyzed, and the
frequency of crashes within the City is relatively low compared to similarly-sized cities in
Oregon. A critical crash rate analysis indicated that two intersections a poorer safety
performance than what is typically expected at intersections with similar configurations:
Westfield Street at Main Street and Water Street at Oak Street. The intersection of Water
Street at Oak Street was also identified as a high-crash location in ODOT’s 2013 Safety
Priority Index System (SPIS).

Infrastructure Performance
An evaluation of the infrastructure of the City of Silverton revealed the following

infrastructure performance issues.

Bicycle and Pedestrian Facilities

Pedestrian traffic is relatively well served by the central downtown sidewalk network.
Notable sidewalk gaps in the downtown area are along N Third Street (between B Street and
Oak Street), A Street (between Front Street and First Street), High Street, Park Street, Lewis
Street (between Second Street and Third Street), and Jersey Street (between First Street and
Third Street). Further from the city center, the sidewalk network becomes more intermittent.
The railroad and Silver Creek also present barriers to pedestrian connectivity from the areas

north and west of downtown.

Currently, there are approximately 3.8 miles of marked bike lanes on a total of 65 miles of
paved roads in Silverton, equating to marked bike lanes on 6% of the roads in Silverton.
Marked bike lanes are currently present on Hobart Road Northeast, North First Street, East
C Street, North Water Street, McClain Street, Westfield Street, West Main Street, and South
Water Street.
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Transit Facilities

Public transit service in the City of Silverton is limited to a single regional service and a
demand-responsive dial-a-ride local service. There is a lack of regional connections to major
employment areas as well as a lack of local service for citizens within the community. The
elderly, disabled, and youth are often impacted the most when transit services are not
available.

Roadways

The roadway system within the study area falls into three different jurisdictions — ODOT,
Marion County, and the City of Silverton. Two district highways, OR 214 and OR 213,
provide regional access to the City. Major arterials within the City include, 1% Street, C Street,
McClaine Street, Oak Street, Pine Street, and Water Street. The existing roadway network
serves the City well and no notable performance issues are present.

Bridges

There are three bridges within the City of Silverton that provide vehicle, pedestrian, and
bicycle access across Silver Creek (James Avenue, Main Street, and C Street). The James
Avenue and Main Street bridges have been classified by FHWA as “structurally obsolete”,
indicating that they were designed to standards that do not meet today’s design code.
However, neither bridge has any structural integrity issues and both are considered safe for
use. The C Street bridge is classified as “not deficient”, indicating no design or safety
concerns have been identified.

Rail Crossings

Four at-grade rail crossings within the City of Silverton are controlled only by stop signs and
do not include gates or other active warning systems: Fossholm Road, Hobart Road, James
Street and Jefferson Street.
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Seasonal Factors

ODOT’s Analysis Procedures Manual (APM) calls for the adjustment of raw traffic counts to 30"
highest hour volumes to account for seasonal variation throughout the year. Counts used in this
analysis were collected in mid-November 2015. The APM presents three possible adjustment methods.
The first method, the On-Site ATR method, is not applicable because the nearest ATR (03-013) is
more than 6 miles outside of the study area. The second method, the ATR Characteristics Table
Method, is also not applicable because the study roadways have characteristics (e.g., low traffic
volumes) that were not represented in the ATR Characteristics Table. Therefore, the third method, the
ATR Seasonal Trend Table Method, provided the basis for applying a seasonal factor adjustment to the
Silverton Traffic Counts. Through conversations with ODOT staff, a combination Summer and
Commuter trends was used for the state highways in Silverton. The seasonal adjustment factor

calculations are shown in Table 1.

Table 1. Summary of Seasonal Factor Calculation

Seasonal Trend 2015 Peak Period Count Date Seaso}flal i ek
Category Seasonal Factor Factor (Nov. 15%)
Summer 0.835 1.0929 1.0929/0.835 = 1.309
Commuter 0.9149 1.0016 1.0016/0.9149 = 1.095
Average Summer-Commuter 1.202

An adjustment factor of 1.202 was applied to raw traffic counts on major roadways through Silverton
(Highway 213, Highway 214, Cascade Highway, and Silverton Road). No adjustment factor was
applied to local city streets, as they typically do not experience the same seasonal fluctuations in traffic

volume.
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HCM and SimTraffic Intersection Analysis




HCM 2010 TWSC

1: 2nd Street & Hobart Road

Silverton TSP
Existing PM Peak

Intersection

Intersection Delay, s/veh 2.4

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 171 10 73 128 5 45

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free  Free  Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 0 0

Grade, % 0 - - 0 0 -

Peak Hour Factor 89 89 89 89 89 89

Heavy Vehicles, % 5 0 3 15 0 2

Mvmt Flow 192 11 82 144 6 51

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 203 0 506 198
Stage 1 - - - - 198 -
Stage 2 - 308 -

Follow-up Headway 2 4 3

Pot Capacity-1 Maneuver 1363 530 843
Stage 1 - 840 -
Stage 2 750

Time blocked-Platoon, %

Mov Capacity-1 Maneuver 1363 496 843

Mov Capacity-2 Maneuver - 496 -
Stage 1 840
Stage 2 701

Approach EB WB NB

HCM Control Delay, s 0 3 10

Minor Lane / Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 788 1363

HCM Lane V/C Ratio 0.071 0.06 -

HCM Control Delay (s) 9.9 7.81 0

HCM Lane LOS A A A

HCM 95th %tile Q(veh) 0.23 0.192 -

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate
5/31/2016
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HCM 2010 TWSC

2: Hwy 214 & Hobart Road

Silverton TSP
Existing PM Peak

Intersection
Intersection Delay, s/veh 5.9
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 5 40 8 68 48 30 9 229 104 48 337 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free  Free  Free Free  Free  Free
RT Channelized - - None - - None - None - None
Storage Length - - - - - 100 - 100
Veh in Median Storage, # 0 0 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 5 0 26 2 7 0 4 9 2 5 0
Mvmt Flow 5 44 9 75 53 33 10 252 114 53 370 11
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow Al 790 147 370 773 147 252 370 0 0 252 0 0
Stage 1 476 476 - 271 271 - - - - - - -
Stage 2 314 271 - 502 476 - - -
Follow-up Headway 4 4 3 4 4 3 2 2
Pot Capacity-1 Maneuver 310 338 680 289 341 775 1200 1313
Stage 1 574 552 - 685 685 - - -
Stage 2 701 680 509 557
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 247 317 680 243 320 775 1200 1313
Mov Capacity-2 Maneuver 247 317 - 243 320 - - -
Stage 1 568 524 677 677
Stage 2 612 673 437 529
Approach EB WB NB SB
HCM Control Delay, s 18 28 0 1
Minor Lane / Major Mvmt NBL NBT NBR EBLnl WBLnl SBL SBT SBR
Capacity (veh/h) 1200 335 312 1313
HCM Lane V/C Ratio 0.008 - 0.174 0514 0.04 -
HCM Control Delay (s) 8.025 0 18 281 7.857 0
HCM Lane LOS A A C D A A
HCM 95th %tile Q(veh) 0.025 - 0.62 2771 0125 -
Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
DKS Associate Synchro 8 Report
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HCM 2010 TWSC

3: 1st Street/Highway 214/Hwy 214 & Jefferson Street

Silverton TSP
Existing PM Peak

Intersection
Intersection Delay, s/veh 2.4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 9 18 42 9 13 9 30 372 25 23 400 12
Conflicting Peds, #/hr 0 0 2 2 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free  Free  Free Free  Free  Free
RT Channelized - - None - - None - None - None
Storage Length - - - - - 100 - 100
Veh in Median Storage, # 0 0 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 11 0 0 11 0 0 40 4 0 0 8 75
Mvmt Flow 10 20 46 10 14 10 33 409 27 25 440 13
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 981 969 442 1002 969 411 442 0 0 411 0 0
Stage 1 492 492 - 477 477 - - - - - - -
Stage 2 489 477 - 525 492 - - -
Follow-up Headway 4 4 3 4 4 3 3 2
Pot Capacity-1 Maneuver 220 256 620 213 256 645 943 1159
Stage 1 542 551 - 552 559 - - -
Stage 2 544 559 520 551
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 195 236 619 174 236 644 943 1159
Mov Capacity-2 Maneuver 195 236 - 174 236 - - -
Stage 1 516 534 526 532
Stage 2 497 532 450 534
Approach EB WB NB SB
HCM Control Delay, s 18 21 1 0
Minor Lane / Major Mvmt NBL NBT NBR EBLnl WBLnl SBL SBT SBR
Capacity (veh/h) 943 363 257 1159
HCM Lane V/C Ratio 0.035 - 0209 0.133 0.022 -
HCM Control Delay (s) 8.956 0 175 211 8175 0
HCM Lane LOS A A C C A A
HCM 95th %tile Q(veh) 0.109 - 0.775 0.451 0.067 -
Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
DKS Associate Synchro 8 Report
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HCM 2010 AWSC

4: James Street & Pine Street

Silverton TSP
Existing PM Peak

Intersection

Intersection Delay, s/veh 9.4

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 29 3 158 3 3 2 124 82 2 3 78 22
Peak Hour Factor 084 084 084 08 084 084 084 084 84 084 08 084
Heavy Vehicles, % 10 0 4 0 0 0 1 0 0 0 0 0
Mvmt Flow 35 4 188 4 4 2 148 98 2 4 93 26
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 9.3 8.1 10 8.5

HCM LOS A A A A

Lane NBLnl EBLn1 WBLnl SBLnl

Vol Left, % 60%  15%  38% 3%

Vol Thru, % 39% 2%  38%  76%

Vol Right, % 1% 83% 25%  21%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 208 190 8 103

LT Vol 82 3 3 78

Through Vol 2 158 2 22

RT Vol 124 29 3 3

Lane Flow Rate 248 226 10 123

Geometry Grp 1 1 1 1

Degree of Util (X) 0.324 0.282 0.013 0.157

Departure Headway (Hd) 4717 4484 4983 4.618

Convergence, Y/N Yes Yes Yes Yes

Cap 760 801 714 774

Service Time 2758 2521 304 2.665

HCM Lane V/C Ratio 0326 0.282 0.014 0.159

HCM Control Delay 10 9.3 8.1 8.5

HCM Lane LOS A A A A

HCM 95th-tile Q 14 12 0 0.6

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate Synchro 8 Report
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HCM 2010 AWSC

5: James Street & Water Street

Silverton TSP

Existing PM Peak

Intersection

Intersection Delay, s/veh 9.5

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 14 11 11 6 121 9 91 14 144 97 1
Peak Hour Factor 084 084 084 084 084 084 084 084 084 084 084 084
Heavy Vehicles, % 0 14 9 0 33 1 0 0 0 3 2 0
Mvmt Flow 1 17 13 13 7 144 11 108 17 171 115 1
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 8.1 8.6 8.6 10.5

HCM LOS A A A B

Lane NBLnl EBLn1 WBLnl SBLnl

Vol Left, % 8% 4% 8%  60%

Vol Thru, % 80%  54% 4%  40%

Vol Right, % 12%  42%  88% 0%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 114 26 138 242

LT Vol 91 14 6 97

Through Vol 14 11 121 1

RT Vol 9 1 11 144

Lane Flow Rate 136 31 164 288

Geometry Grp 1 1 1 1

Degree of Util (X) 0.174 0.042 0202 0.373

Departure Headway (Hd) 4622 4.854 442 4.666

Convergence, Y/N Yes Yes Yes Yes

Cap 774 734 810 769

Service Time 2.667 2907 246 2.706

HCM Lane V/C Ratio 0.176 0.042 0.202 0.375

HCM Control Delay 8.6 8.1 86 105

HCM Lane LOS A A A B

HCM 95th-tile Q 0.6 0.1 0.8 17

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate Synchro 8 Report
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HCM 2010 TWSC

6: James Street & C Street

Silverton TSP
Existing PM Peak

Intersection

Intersection Delay, s/veh 2.3

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

Vol, veh/h 75 502 1 22 445 19 0 1 27 2 8 92

Conflicting Peds, #/hr 2 0 1 1 0 2 1 0 0 0 0 1

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized - - None - None - None - - None

Storage Length - - - - - - - -

Veh in Median Storage, # 0 0 0 0

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 0 4 0 4 8 0 0 0 0 0 0 2

Mvmt Flow 79 528 1 23 468 20 0 1 28 2 8 97

Major/Minor Majorl Major2 Minorl Minor2

Conflicting Flow All 489 0 0 530 0 0 1266 1224 532 1229 1214 481
Stage 1 - - - - 688 688 - 526 526 -
Stage 2 - - 578 536 - 703 688 -

Follow-up Headway 2 2 4 4 3 4 4 3

Pot Capacity-1 Maneuver 1085 1027 147 181 551 156 183 585
Stage 1 - - 440 450 - 539 532 -
Stage 2 505 527 431 450

Time blocked-Platoon, %

Mov Capacity-1 Maneuver 1083 1025 106 157 550 132 159 584
Mov Capacity-2 Maneuver - - 106 157 - 132 159 -
Stage 1 394 403 483 515
Stage 2 401 510 365 403

Approach EB WB NB SB
HCM Control Delay, s 1 0 13 15

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnl

Capacity (veh/h) 505 1083 1025 457

HCM Lane V/C Ratio 0.058 0.073 - 0.023 - 0.235

HCM Control Delay (s) 126 8.585 0 8.593 0 15.3

HCM Lane LOS B A A A A C

HCM 95th %tile Q(veh) 0.185 0.235 - 0.069 - 0.903

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis
7: Westfield Street/C Street & McClaine Street

Silverton TSP
Existing PM Peak

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts % Ts
Volume (vph) 290 246 58 73 214 6 85 258 50 5 241 239
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 4.5 45 4.5 4.5 45 45 45 4.5
Lane Util. Factor 100 1.00 100 1.00 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00
Flpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00
Frt 1.00 097 100 1.00 100 0098 100 0093
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1629 1694 1646 1677 1630 1639 1662 1513
FIt Permitted 034 1.00 056  1.00 020 1.00 049 1.00
Satd. Flow (perm) 575 1694 975 1677 350 1639 853 1513
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 09 093 093 093
Adj. Flow (vph) 312 265 62 78 230 6 91 277 54 5 259 257
RTOR Reduction (vph) 0 9 0 0 1 0 0 7 0 0 40 0
Lane Group Flow (vph) 312 318 0 78 235 0 91 324 0 5 476 0
Confl. Peds. (#/hr) 2 2
Heavy Vehicles (%) 2% 0% 2% 1% 4% 0% 2% 5% 0% 0% 5% 9%
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 31 274 205 173 36.6 333 314 307
Effective Green, g (s) 31 274 205 173 36.6 333 314 307
Actuated g/C Ratio 042 033 025 021 044 040 038 0.7
Clearance Time () 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 414 561 267 351 206 660 331 562
v/s Ratio Prot c0.12  0.19 001 014 c0.02  0.20 0.00 c¢0.31
v/s Ratio Perm c0.20 0.06 0.18 0.01
vlc Ratio 0.75 057 029  0.67 044 049 002 085
Uniform Delay, d1 177 227 245 300 16.0 183 16.0 238
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.6 13 0.6 5.0 15 0.6 00 114
Delay (s) 253 240 251 350 175 189 16.0 352
Level of Service C C C C B B B D
Approach Delay (s) 24.7 325 18.6 35.0
Approach LOS C C B C
Intersection Summary
HCM 2000 Control Delay 275 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 82.6 Sum of lost time (S) 18.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
DKS Associate Synchro 8 Report
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HCM 2010 TWSC
8: Main Street & Westfield Street

Silverton TSP
Existing PM Peak

Intersection

Intersection Delay, s/veh 4.2

Movement EBL  EBT WBT WBR  SBL SBR

Vol, veh/h 116 182 120 6 5 142

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free  Free  Stop Stop

RT Channelized - None - None - None

Storage Length 120 - - - 0 -

Veh in Median Storage, # - 0 0 0

Grade, % - 0 0 - 0 -

Peak Hour Factor 91 91 91 91 91 91

Heavy Vehicles, % 11 1 5 0 0 8

Mvmt Flow 127 200 132 7 5 156

Major/Minor Majorl Major2 Minor2

Conflicting Flow Al 138 0 - 0 590 135
Stage 1 - - - - 135 -
Stage 2 - - - - 455 -

Follow-up Headway 2 - - - 4 3

Pot Capacity-1 Maneuver 1392 - - - 474 898
Stage 1 - - - - 896 -
Stage 2 - - - - 643

Time blocked-Platoon, % - - -

Mov Capacity-1 Maneuver 1392 - - - 431 898

Mov Capacity-2 Maneuver - - - - 431 -
Stage 1 - - - - 896
Stage 2 - - - - 584

Approach EB WB SB

HCM Control Delay, s 3 0 10

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLnl

Capacity (veh/h) 1392 - - - 866

HCM Lane V/C Ratio 0.092 - - - 0187

HCM Control Delay (s) 7.847 - - - 101

HCM Lane LOS A B

HCM 95th %tile Q(veh) 0.302 - - - 0.683

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate
5/31/2016
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HCM Signalized Intersection Capacity Analysis Silverton TSP

9: Water Street & C Street Existing PM Peak
A ey v ANt 2 M4

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

Lane Configurations % 4 ul b 4 ul % Ts

Volume (vph) 18 368 169 215 474 141 0 0 0 46 153 15

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

Total Lost time (s) 45 5.0 5.0 45 5.0 5.0 45 45

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

Frpb, ped/bikes 100 100 099 100 100 0.8 1.00 1.00

Flpb, ped/bikes 100 100 1.00 1.00 100 1.00 100 1.00

Frt 100 100 08 1.00 100 0.85 1.00 0.99

Flt Protected 095 100 1.00 095 100 1.00 095  1.00

Satd. Flow (prot) 1662 1716 1453 1662 1699 1442 1662 1707

Flt Permitted 095 100 1.00 095 100 1.00 095  1.00

Satd. Flow (perm) 1662 1716 1453 1662 1699 1442 1662 1707

Peak-hour factor, PHF 091 091 091 091 091 091 091 091 091 091 091 091

Adj. Flow (vph) 20 404 186 236 521 155 0 0 0 51 168 16

RTOR Reduction (vph) 0 0 117 0 0 68 0 0 0 0 6 0

Lane Group Flow (vph) 20 404 69 236 521 87 0 0 0 51 178 0

Confl. Peds. (#/hr) 2 2 5 10 10 5

Confl. Bikes (#/hr) 1 2

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

Turn Type Prot NA  Perm Prot NA  Perm Prot NA

Protected Phases 5 2 1 6 7 4

Permitted Phases 2 6

Actuated Green, G (s) 09 220 220 120 331 331 111 111

Effective Green, g (s) 09 220 220 120 331 331 111 111

Actuated g/C Ratio 002 037 037 020 056 056 019 0.9

Clearance Time (S) 45 5.0 5.0 45 5.0 5.0 45 45

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 25 638 540 337 951 807 312 320

v/s Ratio Prot 001 c0.24 c0.14 031 0.03 ¢0.10

v/s Ratio Perm 0.05 0.06

v/c Ratio 080 063 013 070 055 011 0.16 0.56

Uniform Delay, d1 290 152 122 219 8.3 6.1 201 218

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 95.2 2.1 0.1 6.4 0.6 0.1 0.2 2.1

Delay (s) 1242 173 123 283 8.9 6.1 204 239

Level of Service F B B © A A © ©

Approach Delay (s) 19.3 13.5 0.0 23.1

Approach LOS B B A ©

Intersection Summary

HCM 2000 Control Delay 16.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 59.1 Sum of lost time (S) 14.0

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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HCM 2010 AWSC

10: Main Street & McClaine Street

Silverton TSP

Existing PM Peak

Intersection

Intersection Delay, s/veh 14.9

Intersection LOS B

Movement EBL  EBT WBT WBR  SBL SBR
Vol, veh/h 31 291 232 245 287 32
Peak Hour Factor 094 094 094 094 094 0.94
Heavy Vehicles, % 3 2 4 3 1 0
Mvmt Flow 33 310 247 261 305 34
Number of Lanes 0 1 1 1 1 0
Approach EB WB SB

Opposing Approach WB EB

Opposing Lanes 2 1 0

Conflicting Approach Left SB WB

Conflicting Lanes Left 1 0 2

Conflicting Approach Right SB EB

Conflicting Lanes Right 0 1 1

HCM Control Delay 16.1 12.6 17.1

HCM LOS C B C

Lane EBLn1 WBLnl WBLn2 SBLnl

Vol Left, % 10% 0% 0%  90%

Vol Thru, % 90%  100% 0% 0%

Vol Right, % 0% 0% 100%  10%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 322 232 245 319

LT Vol 291 232 0 0

Through Vol 0 0 245 32

RT Vol 31 0 0 287

Lane Flow Rate 343 247 261 339

Geometry Grp 5 7 7 2

Degree of Util (X) 0.558 0424 0395 0.574

Departure Headway (Hd) 5859 6.184 5455 6.089

Convergence, Y/N Yes Yes Yes Yes

Cap 613 580 657 590

Service Time 3915 3941 3212 4142

HCM Lane V/C Ratio 056 0426 0.397 0.575

HCM Control Delay 161 135 118 171

HCM Lane LOS C B B C

HCM 95th-tile Q 34 2.1 19 3.6

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate
4/20/2016
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HCM 2010 TWSC

11: Front Street & C Street

Silverton TSP
Existing PM Peak

Intersection
Intersection Delay, s/veh 0.4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 431 12 0 782 26 0 0 7 0 0 42
Conflicting Peds, #/hr 0 0 1 1 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop
RT Channelized - None - - None - None - None
Storage Length - - - - - 0 - 0
Veh in Median Storage, # 0 0 0 - 0 -
Grade, % - 0 - - 0 - - 0 - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 5 0 0 6 0 0 0 0 0 0 0
Mvmt Flow 0 463 13 0 841 28 0 0 8 0 0 45
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 869 0 0 476 0 0 890 1339 471 1325 1331 435
Stage 1 - - - - - - 470 470 - 855 855 -
Stage 2 - - 420 869 - 470 476 -
Follow-up Headway 2 2 4 4 3 4 4 3
Pot Capacity-1 Maneuver 784 1097 253 154 597 125 156 575
Stage 1 - - 578 563 - 323 378 -
Stage 2 587 372 578 560
Time blocked-Platoon, %

Mov Capacity-1 Maneuver 783 1096 233 154 597 123 156 575
Mov Capacity-2 Maneuver - - 233 154 - 123 156 -
Stage 1 578 563 323 378
Stage 2 540 372 570 560

Approach EB WB NB SB
HCM Control Delay, s 0 0 11 12

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnl

Capacity (veh/h) 597 783 1096 575

HCM Lane V/C Ratio 0.013 - - 0.079

HCM Control Delay (s) 11.1 0 0 11.8

HCM Lane LOS B A A B

HCM 95th %tile Q(veh) 0.038 0 0 0.255

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate Synchro 8 Report

5/31/2016



HCM 2010 TWSC Silverton TSP

12: Water Street & Park Street Existing PM Peak
Intersection
Intersection Delay, s/veh 0
Movement WBL WBR NBT NBR  SBL  SBT
Vol, veh/h 14 0 0 0 16 480
Conflicting Peds, #/hr 2 4 0 7 7 0
Sign Control Stop Stop Free Free  Free  Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 0 0 0 0 2
Mvmt Flow 16 0 0 0 18 539
Major/Minor Minorl Major2
Conflicting Flow Al 310 11 4 0
Stage 1 4 - - -
Stage 2 306
Follow-up Headway 4
Pot Capacity-1 Maneuver 625
Stage 1 -
Stage 2 684
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 623
Mov Capacity-2 Maneuver 623
Stage 1 -
Stage 2 684
Approach WB SB
HCM Control Delay, s Error 0
Minor Lane / Major Mvmt WBLnl  SBL  SBT
Capacity (veh/h) Error - -
HCM Lane V/C Ratio Error
HCM Control Delay (s) Error
HCM Lane LOS Error
HCM 95th 9tile Q(veh) Error

Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate Synchro 8 Report
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HCM 2010 AWSC

13: Water Street & Oak Street

Silverton TSP
Existing PM Peak

Intersection

Intersection Delay, s/veh 11.5

Intersection LOS B

Movement WBL WBR NBT NBR  SBL  SBT
Vol, veh/h 203 0 0 0 178 316
Peak Hour Factor 0.94 0.94 094 094 094 094
Heavy Vehicles, % 3 0 0 0 2 2
Mvmt Flow 216 0 0 0 189 336
Number of Lanes 1 0 0 0 0 2
Approach WB SB
Opposing Approach

Opposing Lanes 0 0
Conflicting Approach Left WB
Conflicting Lanes Left 0 1
Conflicting Approach Right SB

Conflicting Lanes Right 2 0

HCM Control Delay 10.9 11.7

HCM LOS B B

Lane WBLn1 SBLnl SBLn2

Vol Left, % 100%  63% 0%

Vol Thru, % 0% 37% 100%

Vol Right, % 0% 0% 0%

Sign Control Stop Stop  Stop

Traffic Vol by Lane 203 283 211

LT Vol 0 105 211

Through Vol 0 0 0

RT Vol 203 178 0

Lane Flow Rate 216 301 224

Geometry Grp 2 7 7

Degree of Util (X) 0.32 0455 0.319

Departure Headway (Hd) 5337 5437 5121

Convergence, Y/N Yes Yes Yes

Cap 674 660 699

Service Time 3374 3183 2.867

HCM Lane V/C Ratio 032 045 032

HCM Control Delay 109 127 103

HCM Lane LOS B B B

HCM 95th-tile Q 14 24 14

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate
4/20/2016
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HCM 2010 AWSC

14: Water Street/Hwy 214/Water Street & Main Street

Silverton TSP
Existing PM Peak

Intersection

Intersection Delay, s/veh 18.2

Intersection LOS ©

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 307 259 27 278 0 0 0 0 51 267 209
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 096 0.96
Heavy Vehicles, % 0 2 2 0 5 0 0 0 0 0 2 3
Mvmt Flow 0 320 270 28 290 0 0 0 0 53 278 218
Number of Lanes 0 1 1 0 1 0 0 0 0 0 2 0
Approach EB WB SB

Opposing Approach WB EB

Opposing Lanes 1 2 0

Conflicting Approach Left SB WB

Conflicting Lanes Left 2 0 1

Conflicting Approach Right SB EB

Conflicting Lanes Right 0 2 2

HCM Control Delay 16.9 204 18.4

HCM LOS C C C

Lane EBLnl EBLn2 WBLnl SBLnl SBLn2

Vol Left, % 0% 0% 9%  28% 0%

Vol Thru, % 100% 0% 91% 72%  39%

Vol Right, % 0% 100% 0% 0%  61%

Sign Control Stop Stop Stop  Stop  Stop

Traffic Vol by Lane 307 259 305 185 343

LT Vol 307 0 278 134 134

Through Vol 0 259 0 0 209

RT Vol 0 0 27 51 0

Lane Flow Rate 320 270 318 192 357

Geometry Grp 7 7 6 7 7

Degree of Util (X) 0.603 0455 0611 0.378 0.649

Departure Headway (Hd) 6.783 6.068 692 7.086 6.545

Convergence, Y/N Yes Yes Yes Yes Yes

Cap 531 501 521 505 549

Service Time 4561 3.846 4.993 4.858 4.316

HCM Lane V/C Ratio 0.603 0457 061 038 0.65

HCM Control Delay 194 139 204 141 207

HCM Lane LOS C B C B C

HCM 95th-tile Q 4 24 41 1.7 4.6

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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HCM 2010 TWSC Silverton TSP

15: Water Street/Hwy 214 & Lewis Street Existing PM Peak
Intersection
Intersection Delay, s/veh 9.8
Movement WBL WBR NBT NBR  SBL  SBT
Vol, veh/h 0 0 0 304 43 512
Conflicting Peds, #/hr 0 3 0 6 6 0
Sign Control Stop Stop Stop Stop  Free  Free
RT Channelized - None - None - None
Storage Length - - - 0 0 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 0 0 0 5 5 1
Mvmt Flow 0 0 0 349 49 589
Major/Minor Minor2 Major2
Conflicting Flow Al 693 595 0 0
Stage 1 693 - - -
Stage 2 0 -
Follow-up Headway 4 3
Pot Capacity-1 Maneuver 369 499
Stage 1 448 -
Stage 2 -
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 0 497
Mov Capacity-2 Maneuver 0 -
Stage 1 0
Stage 2 0
Approach NB SB
HCM Control Delay, s 28 0
Minor Lane / Major Mvmt NBLnl  SBL  SBT
Capacity (veh/h) 497 - -
HCM Lane V/C Ratio 0.703
HCM Control Delay (s) 27.6
HCM Lane LOS D
HCM 95th %tile Q(veh) 5.477

Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate Synchro 8 Report
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HCM 2010 TWSC

16: Hwy 214/Water Street.Hwy 214 & Pioneer Drive

Silverton TSP
Existing PM Peak

Intersection
Intersection Delay, s/veh 2.8
Movement WBL WBR NBT NBR  SBL  SBT
Vol, veh/h 3 42 111 6 73 113
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free  Free  Free
RT Channelized - None - None - None
Storage Length 0 0 - - 200 -
Veh in Median Storage, # 0 - 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 77 77 77 77 77 77
Heavy Vehicles, % 0 0 3 17 1 1
Mvmt Flow 4 55 144 8 95 147
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 4384 148 0 0 152 0
Stage 1 148 - - - - -
Stage 2 336 - -
Follow-up Headway 4 3 2
Pot Capacity-1 Maneuver 545 904 1435
Stage 1 884 - -
Stage 2 728
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 509 904 1435
Mov Capacity-2 Maneuver 509 - -
Stage 1 884
Stage 2 680
Approach WB NB SB
HCM Control Delay, s 9 0 3
Minor Lane / Major Mvmt NBT NBR WBLnl WBLn2  SBL  SBT
Capacity (veh/h) 509 904 1435
HCM Lane V/C Ratio 0.008 0.06 0.066
HCM Control Delay (s) 12.1 9.2 7.686
HCM Lane LOS B A A
HCM 95th %tile Q(veh) 0.023 0192 0.212

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate
5/31/2016
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HCM Signalized Intersection Capacity Analysis

17: 1st Street & C Street

Silverton TSP
Existing PM Peak

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy Ts % Ts ul
Volume (vph) 316 132 0 0 132 4 214 183 2 0 0 479
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (S) 5.0 5.0 45 45 45
Lane Util. Factor 1.00 1.00 100 1.00 1.00
Frpb, ped/bikes 1.00 1.00 100 1.00 0.99
Flpb, ped/bikes 0.99 1.00 100 1.00 1.00
Frt 1.00 1.00 100 1.00 0.86
Flt Protected 0.97 1.00 095  1.00 1.00
Satd. Flow (prot) 1607 1677 1568 1619 1410
Flt Permitted 0.70 1.00 095  1.00 1.00
Satd. Flow (perm) 1169 1677 1568 1619 1410
Peak-hour factor, PHF 095 095 09 09 09 095 09 095 095 095 095 095
Adj. Flow (vph) 333 139 0 0 139 4 225 193 2 0 0 504
RTOR Reduction (vph) 0 0 0 0 1 0 0 1 0 0 0 202
Lane Group Flow (vph) 0 472 0 0 142 0 225 194 0 0 0 302
Confl. Peds. (#/hr) 3 3 3 3 6 5 5 6
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 6% 1% 0% 0% 4% 0% 6% 8% 0% 0% 0% 6%
Turn Type pm+pt NA NA Split NA custom
Protected Phases 5 2 6 7 7 8
Permitted Phases 2 6
Actuated Green, G (s) 34.7 34.7 156 156 40.6
Effective Green, g (s) 34.7 34.7 156 156 40.6
Actuated g/C Ratio 0.49 0.49 022 022 0.58
Clearance Time (S) 5.0 5.0 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 577 828 348 359 815
v/s Ratio Prot 0.08 c0.14 012 c0.03
v/s Ratio Perm c0.40 0.18
v/c Ratio 0.82 0.17 065 054 0.37
Uniform Delay, d1 15.1 9.8 248 241 7.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.1 4.1 1.7 0.3
Delay (s) 23.9 9.9 289 258 8.2
Level of Service © A © © A
Approach Delay (s) 239 9.9 275 8.2
Approach LOS © A © A
Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 70.2 Sum of lost time (S) 18.0
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
DKS Associate Synchro 8 Report
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HCM 2010 AWSC

18: 1st Street & Oak Street

Silverton TSP
Existing PM Peak

Intersection

Intersection Delay, s/veh 12.7

Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 28 151 0 0 163 105 31 273 177 0 0 0
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 09
Heavy Vehicles, % 0 4 0 0 4 3 0 5 4 0 0 0
Mvmt Flow 31 166 0 0 179 115 34 300 195 0 0 0
Number of Lanes 0 1 0 0 1 0 0 2 0 0 0 0
Approach EB WB NB

Opposing Approach WB EB

Opposing Lanes 1 1 0

Conflicting Approach Left NB EB

Conflicting Lanes Left 0 2 1

Conflicting Approach Right NB WB

Conflicting Lanes Right 2 0 1

HCM Control Delay 11.3 12.6 13.3

HCM LOS B B B

Lane NBLnl NBLn2 EBLnl1 WBLnl

Vol Left, % 19% 0%  16% 0%

Vol Thru, % 81% 44% 84%  61%

Vol Right, % 0%  56% 0%  39%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 168 314 179 268

LT Vol 137 137 151 163

Through Vol 0 177 0 105

RT Vol 31 0 28 0

Lane Flow Rate 184 345 197 295

Geometry Grp 7 7 2 2

Degree of Util (X) 0.304 053 0312 0.439

Departure Headway (Hd) 5946 5539 5706 5.364

Convergence, Y/N Yes Yes Yes Yes

Cap 606 651 629 671

Service Time 3.674 3266 3.742 3.396

HCM Lane V/C Ratio 0304 053 0313 044

HCM Control Delay 113 144 113 126

HCM Lane LOS B B B B

HCM 95th-tile Q 13 31 13 2.2

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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HCM 2010 AWSC

19: 1st Street & Main Street

Silverton TSP
Existing PM Peak

Intersection

Intersection Delay, s/veh 15

Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 202 166 0 0 152 44 149 201 11 0 0 0
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 09
Heavy Vehicles, % 2 1 0 0 3 7 3 6 0 0 0 0
Mvmt Flow 222 182 0 0 167 48 164 221 12 0 0 0
Number of Lanes 0 1 0 0 1 0 0 2 0 0 0 0
Approach EB WB NB

Opposing Approach WB EB

Opposing Lanes 1 1 0

Conflicting Approach Left NB EB

Conflicting Lanes Left 0 2 1

Conflicting Approach Right NB WB

Conflicting Lanes Right 2 0 1

HCM Control Delay 17.5 11.6 14.2

HCM LOS C B B

Lane NBLnl NBLn2 EBLnl1 WBLnl

Vol Left, % 60% 0%  55% 0%

Vol Thru, % 0% 90% 45%  78%

Vol Right, % 0%  10% 0%  22%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 250 112 368 196

LT Vol 101 101 166 152

Through Vol 0 11 0 44

RT Vol 149 0 202 0

Lane Flow Rate 274 123 404 215

Geometry Grp 7 7 2 2

Degree of Util (X) 05 0212 0625 0.337

Departure Headway (Hd) 6.559 6.237 556 5.639

Convergence, Y/N Yes Yes Yes Yes

Cap 548 576 647 635

Service Time 4299 3977 3599 3.687

HCM Lane V/C Ratio 05 0214 0624 0.339

HCM Control Delay 157 107 175 116

HCM Lane LOS C B C B

HCM 95th-tile Q 2.8 0.8 4.4 15

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate Synchro 8 Report

4/20/2016



HCM 2010 TWSC

20: 1st Street & Lewis Street

Silverton TSP
Existing PM Peak

Intersection
Intersection Delay, s/veh 0
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 316 32 6 2 0 11 0 33 2 0 0 0
Conflicting Peds, #/hr 2 0 1 1 0 2 4 0 1 1 0 4
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop
RT Channelized - None - None - - None - None
Storage Length 0 - - 0 - 0 - - - -
Veh in Median Storage, # - 0 - 0 - 0 0
Grade, % - 0 - - 0 - - 0 - 0
Peak Hour Factor 77 77 77 77 77 77 77 77 77 77 77 77
Heavy Vehicles, % 4 6 0 0 0 0 0 9 0 0 0 0
Mvmt Flow 410 42 8 3 0 14 0 43 3 0 0 0
Major/Minor Majorl Major2 Minorl
Conflicting Flow Al 0 0 0 53 0 0 870 875 51
Stage 1 - - - - 870 870 -
Stage 2 - 0 5 -
Follow-up Headway 2 4 4 3
Pot Capacity-1 Maneuver 1566 325 280 1023
Stage 1 - 413 359 -
Stage 2 - -
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 1563 323 #0 1018
Mov Capacity-2 Maneuver - 323 #0 -
Stage 1 412 #0
Stage 2 - #0
Approach EB WB NB
HCM Control Delay, s 0 1 Error
Minor Lane / Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 0 1018 1563
HCM Lane V/C Ratio Error  0.024 0.002
HCM Control Delay (s) Error 8.6 7.307
HCM Lane LOS Error A A
HCM 95th 9tile Q(veh) Error  0.072 0.005
Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
DKS Associate Synchro 8 Report
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HCM 2010 TWSC

22: Steelhammer Road & Oak Street.Hwy 213/Oak Street/Hwy 213

Silverton TSP
Existing PM Peak

Intersection

Intersection Delay, s/veh 14

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 308 29 42 328 27 25

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free  Free  Free Stop Stop

RT Channelized - None None - None

Storage Length - - - 0 -

Veh in Median Storage, # 0 0 0

Grade, % 0 - - 0 0 -

Peak Hour Factor 93 93 93 93 93 93

Heavy Vehicles, % 0 7 5 2 0 4

Mvmt Flow 331 31 45 353 29 27

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 362 0 790 347
Stage 1 - - - - 347 -
Stage 2 - 443 -

Follow-up Headway 2 4 3

Pot Capacity-1 Maneuver 1180 362 692
Stage 1 - 720 -
Stage 2 651

Time blocked-Platoon, %

Mov Capacity-1 Maneuver 1180 345 692

Mov Capacity-2 Maneuver - 345 -
Stage 1 720
Stage 2 620

Approach EB WB NB

HCM Control Delay, s 0 1 14

Minor Lane / Major Mvmt NBLnl EBT EBR WBL WBT

Capacity (veh/h) 455 1180

HCM Lane V/C Ratio 0.123 0.038 -

HCM Control Delay (s) 14 8.172 0

HCM Lane LOS B A A

HCM 95th %tile Q(veh) 0.417 0.119 -

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

DKS Associate
5/31/2016
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HCM 2010 TWSC

21: 2nd Street & Oak Street

Silverton TSP
Existing PM Peak

Intersection

Intersection Delay, s/veh 6.8

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

Vol, veh/h 9 307 8 40 256 52 1 32 23 86 61 24

Conflicting Peds, #/hr 3 0 0 0 0 3 6 0 0 0 0 6

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized - - None - None - None - None

Storage Length - - - - - - - -

Veh in Median Storage, # 0 0 0 0

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 97 97 97 97 97 97 97 97 97 97 97 97

Heavy Vehicles, % 0 3 0 8 3 0 0 3 0 2 5 0

Mvmt Flow 9 316 8 41 264 54 1 33 24 89 63 25

Major/Minor Majorl Major2 Minorl Minor2

Conflicting Flow All 324 0 0 331 0 0 768 751 330 753 728 300
Stage 1 - - - - 345 345 - 379 379 -
Stage 2 - - 423 406 - 374 349 -

Follow-up Headway 2 2 4 4 3 4 4 3

Pot Capacity-1 Maneuver 1247 1196 321 338 716 326 347 744
Stage 1 - - 675 634 - 643 609 -
Stage 2 613 596 647 628

Time blocked-Platoon, %

Mov Capacity-1 Maneuver 1244 1193 252 318 711 277 326 738
Mov Capacity-2 Maneuver - - 252 318 - 277 326 -
Stage 1 666 625 634 581
Stage 2 505 568 586 619

Approach EB WB NB SB
HCM Control Delay, s 0 1 15 29

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnl

Capacity (veh/h) 409 1244 1193 323

HCM Lane V/C Ratio 0.141 0.007 - 0.035 - 0.546

HCM Control Delay (s) 152 7.916 0 8.126 0 28.8

HCM Lane LOS C A A A A D

HCM 95th %tile Q(veh) 0.488 0.023 - 0.107 - 3.086

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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HCM 2010 TWSC

23: Steelnammer Road & Main Street

Silverton TSP
Existing PM Peak

Intersection
Intersection Delay, s/veh 45
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 35 0 52 0 0 0 1 32 0 0 42 18
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free  Free  Free Free  Free  Free
RT Channelized - - None - - None - None - - None
Storage Length - - - - - - - -
Veh in Median Storage, # 0 0 0 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 0 0 0 0 0 0 100 3 0 0 0 11
Mvmt Flow 41 0 61 0 0 0 1 38 0 0 49 21
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow Al 100 100 60 131 111 38 71 0 0 38 0 0
Stage 1 60 60 40 40 - - - -
Stage 2 40 40 - 91 71 - - -
Follow-up Headway 4 4 3 4 4 3 3 2
Pot Capacity-1 Maneuver 886 794 1011 846 783 1040 1083 1585
Stage 1 957 849 - 980 866 - - -
Stage 2 980 866 921 840
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 885 793 1011 794 782 1040 1083 1585
Mov Capacity-2 Maneuver 885 793 - 794 782 - - -
Stage 1 956 849 979 865
Stage 2 979 865 865 840
Approach EB WB NB SB
HCM Control Delay, s 9 0 0 0
Minor Lane / Major Mvmt NBL NBT NBR EBLnl WBLnl SBL SBT SBR
Capacity (veh/h) 1083 956 0 1585
HCM Lane V/C Ratio 0.001 - 0.107  Error -
HCM Control Delay (s) 8.328 0 9.2 0 0
HCM Lane LOS A A A A A
HCM 95th 9tile Q(veh) 0.003 - 0.358  Error 0
Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
DKS Associate Synchro 8 Report
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HCM 2010 TWSC

24: Monitor Road & Oak Street/Hwy 213

Silverton TSP
Existing PM Peak

Intersection
Intersection Delay, s/veh 2.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 43 252 4 0 283 26 4 1 0 27 1 64
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop
RT Channelized - - None Free - None - - Stop
Storage Length - - - 100 - - - 75
Veh in Median Storage, # 0 0 - 0 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 3 0 0 4 35 0 0 0 18 0 2
Mvmt Flow 48 280 4 0 314 29 4 1 0 30 1 71
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 316 0 0 286 0 0 697 696 284 696 698 316
Stage 1 - - - - 380 380 - 316 316 -
Stage 2 - - 317 316 - 380 382 -
Follow-up Headway 2 2 4 4 3 4 4 3
Pot Capacity-1 Maneuver 1244 1288 358 368 760 336 367 724
Stage 1 - - 646 617 - 662 659 -
Stage 2 698 659 611 616
Time blocked-Platoon, %

Mov Capacity-1 Maneuver 1244 1288 310 350 759 323 349 723
Mov Capacity-2 Maneuver - - 310 350 - 323 349 -
Stage 1 615 588 630 658
Stage 2 628 658 582 587

Approach EB WB NB SB
HCM Control Delay, s 1 0 17 13
Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnl SBLn2
Capacity (veh/h) 317 1244 1288 425 723
HCM Lane V/C Ratio 0.018 0.038 - - 0.129 0.066
HCM Control Delay (s) 16.6  8.009 0 0 147 103
HCM Lane LOS C A A A B B
HCM 95th %tile Q(veh) 0.053 0.2 - 0 044 021
Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
DKS Associate Synchro 8 Report
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SimTraffic Simulation Summary

Existing PM Peak 6/9/2016
Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 4:50 4:50 4:50 4:50 4:50 4:50
End Time 6:00 6:00 6:00 6:00 6:00 6:00
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 3 3 3 3 3 3
# of Recorded Intervals 2 2 2 2 2 2
Vehs Entered 2381 2368 2553 2397 2453 2429
Vehs Exited 2380 2380 2567 2404 2465 2438
Starting Vehs 47 59 56 59 60 54
Ending Vehs 48 47 42 52 48 47
Travel Distance (mi