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Background
Introduction
Transportation and land use shape how a city looks and is navigated; these decisions are
inherently political given they are physical changes to a space used by a community. Getting
people from point A to point B by bike, car, on foot, transportation of foods, where people can
live and where commercial buildings are allowed are decisions made by governing bodies to the
best of their abilities to benefit the life of their citizenry, environment, and economy.
Transportation is also fundamentally an equity concern. It is essential that both mobility, the
ability to move quickly and unimpeded, and accessibility, the ability to reach desired
destinations, are provided equitably throughout a community. Active transportation and transit
use provide more equitable service of mobility and accessibility throughout a city. Individuals
without access to a motor vehicle should still be provided adequate infrastructure to navigate
throughout their community.
Decisions made by the City of Silverton 30 years ago made sense for the time given many
factors, including population, economy, the environment, and even the political climate. What’s
pressing for Silverton, and cities across the world, is climate change and how it is -- and will -affect their citizenry, economy, and environment. Projected shifts in temperature, severe weather
events, fire risk, flooding -- they all put pressure on Silverton to adapt and mitigate those effects
to protect themselves from adverse climate change effects. Changes made in the transportation
and land use sectors can aid in that.
The City of Corvallis released their Climate Action Plan in December 2016. In it they describe a
number of strategies and actions for tackling climate change through changes to transportation
systems and infrastructure, as well as shifts in land use.
Adaptation
Adaptation measures are useful because they are steps a city and community can make to
move with effects of climate change. Corvallis aims to adapt to climate change by
increasing transit-oriented development (TOD) to decrease greenhouse gas (GHG)
emissions and decrease car dependency; expanding and filling in their pedestrian and
bike systems, paths, and infrastructure; increasing their public transit service; minimizing
street width and promote urban greenspaces; and continuing to maintain their urban
growth boundary.
Mitigation
Mitigation measures are useful in that they are steps a city and community can make to
lessen the severity of some effects of climate change. Corvallis aims to mitigate the
effects of climate change through assessing fleet vehicle size efficiency; promoting
telecommuting to limit car trips; reviewing standards for stormwater management in the
event of a severe weather event; and preparing their transportation system for adverse and
severe weather events such as flooding.
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This report aims to take a similar course of action to address climate change effects in the
transportation and land use sectors with recommendations to the City of Silverton. It is necessary
for the vitality of the citizenry, environment, and economy to adapt and mitigate the projected
effects of climate change in Silverton.
Greenhouse Gas Emissions, Existing Conditions, Future Projections
Per the annual Inventory of U.S. Greenhouse Gas
Emissions and Sinks report, in 2017 the transportation
sector accounted for 29% of emissions and was the
largest producer of emissions. Besides driving,
emissions from trucks, trains, ships, and airplanes
contributed to the 2017 emissions inventory. The
number of miles traveled by light-duty cars like
personal motor vehicles increased 45.9 percent over a
27 year span between 1990 and 2017. As the number
of miles logged by personal use of vehicles it becomes
more apparent that changes to transportation
infrastructure which decrease emissions will become
imperative.
However, per that same report, “Land Use, Land-Use Change, and Forestry Sector Emissions
and Sequestration” (LULUCF) activities have removed more carbon dioxide from the
atmosphere than they
have emitted. As a
result, nearly 11.1% of
emissions produced by
other sectors, including
transportation, have
been offset by the land
use sector. However
this does not mean that
no emissions are
produced. The
Intergovernmental
Panel on Climate
Change (IPCC), under
the United Nations
(UN), identified that the
sector is responsible for
10 -- 12 gigatons of
carbon dioxide per year,
or a quarter of global
emissions. This number
can be attributed to activities such as deforestation, livestock, and biomass burning.
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In Silverton, scalable aspects of these national or international numbers and activities exist.
Silverton is a largely commuter community which, according to the American Community
Survey by the US Census, only 7.81% of Silvertonians commute; 75.4% drive alone to work
with an average commute time of 24.4 minutes (typically to Salem). The transportation culture in
Silverton is largely car oriented, producing a large amount of emissions in the city. On the
land-use side, the conversion of agriculture to other types of land use is prohibited per the
implementation of the Urban Growth Boundary (UGB) and relevant state-wide planning goals,
which limits development to within a city and using every allowable acre possible. This puts
pressure on the City of Silverton to make positive zoning changes with the land allowable so as
to limit unnecessary development down the line and create effective, compact development
which includes access to residential and commercial necessities.
On the current trajectory, should Silvertonians continue to depend on drive alone trips to work
and develop in a way that is not conducive to a growing population, greenhouse gas emissions
will continue to trend upward.
Assessment of Current Plan
Silverton’s comprehensive 2008 Transportation Master Plan outlines progressive biking,
walking, and transit goals for the city. Many residential streets lack sidewalks, or only have
sidewalks on one side of the road (Transportation Master Plan, 5). There are minimal bicycle
facilities, and they are disconnected from each other so people on bikes are left vulnerable in
between these gaps (8). There are also three different jurisdictions that own and maintain the
roads in Silverton: Oregon Department of Transportation, Marion County, and the City of
Silverton (14). This can lead to disjointed transportation facilities throughout the city, and makes
it difficult to make quick safety improvements on roads that are not operated by the city.
The 2016 Community Survey highlights the requests and interests of community members.
Responses to the survey include traffic concerns such as a lack of sidewalks, crosswalks, traffic
and parking enforcement, bike lanes, and trails (Community Survey, 19). It is beneficial that the
community is interested in transportation changes because they will improve the impact that
Silverton has on the climate. The Downtown Master Plan describes the goal of improving
pedestrian facilities in downtown Silverton. This includes adding crosswalks and prioritizing
pedestrian access (Downtown Master Plan, 26). There is another goal of reducing private parking
lots in the downtown area, and reclaiming the space taken by on-street parking (27). Lastly, the
downtown plan outlines the interest in developing mixed-use and mixed-density zoning,
including housing (27).
Within Silverton’s Energy Plan, there are goals that require clarification and detail in order for
the reduction strategy to be successful. For example, within the Transportation and Land Use
goals, one mitigation simple states, “Reduce idling and congestion” (Silverton Energy Plan, 11).
This is a great goal for the city, but needs to include the steps to achieve this goal in order for any
change to actually be made. Most importantly, these goals lack a point person or department to
monitor and implement those goals, and a timeline on which the goals should operate. This leads
to a lack of accountability and lack of project startup. With such ambitious goals aimed to reduce
4
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emissions and adapt and mitigate climate change impacts, these goals must be assigned point
individuals/departments and timelines to ensure they are implemented.
Inventory of Community Assets
To maintain function in times of crisis, the City of Silverton is dependent on necessary services,
such as fire, medical, and police.
City Hall and the Community
Center should also be made
accessible in these times to allow
for community members to
connect with representatives and
resources for the community in
times of crisis. Important
evacuation routes and roads such
as state highways 213 and 214
must be maintained in times of
natural hazard or severe weather
events. Identification of “Lifeline
Routes” are essential so if a
seismic event occurs, the
community will have the ability to
access roadways. Seismic
retrofitting may be necessary once
Lifeline Routes have been
identified.
Climate Change Projections
Silverton will face many hazards with the increase of severe climate change events such as
increased temperatures, fire risk, flooding, and even simply due to geography and the proximity
of the Cascadia Subduction Zone and that potential magnitude 9.0+ quake. Low income,
minority, and older populations are at higher risk of adverse effects of climate change and severe
weather events and should be treated as “at-risk” groups.
Road Infrastructure Hazard Risk
Current infrastructure must be retrofitted to withstand flood risk, severe earthquake, and large
scale congestion. Roads and bridges have potential to: be washed away in torrential and flash
flooding events; severely damaged and disconnected from the entire transportation system in the
event of an earthquake; and complicate or prevent evacuation if there are limited ways in and out
of the city.
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Land Use Hazard Risk
The way a city chooses to zone land can influence its integrity in times of crises. Silverton lies
within the vicinity of a 100-year flood zone, a moderate to high wildfire risk zone, and a
projected “strong shaking” zone in the event of a Cascadia earthquake. These zones and natural
hazards put the city at risk for severe flooding, inundation, fire, and earthquakes. Depending on
where resources are in relation to residential areas, flooding could wipe out swaths of homes or
important resources (fire, medical) if they are developed in these risk prone zones; fires could
quickly take over residential or commercial areas; a strong earthquake could sever resource
access from residential and commercial spaces.
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Action Framework
Vision Statement:
Silverton is a green city pioneering small city transportation by encouraging active, sustainable
transport of people, goods, and services via transit-oriented development.
Goals:
1. Promotion of Active Transportation and Transit Use
2. Diversification of Zoning
3. Electrification of City Fleet and Private Vehicles
Goal 1: Promotion of Active Transportation and Transit Use
Strategy #1: Improve Infrastructure that Encourages Active Transportation
Description of Strategy:
Transportation accounts for the highest GHG emissions of all sectors. Gas prices will
continue to rise as this finite resource diminishes. It is essential to begin the transition to
higher active transportation rates and transit usage now. Changing transportation attitudes
and behaviors takes time. Communities need the support of their local government in
taking these steps. Governments can do so by providing safe, comfortable infrastructure
to enjoy their city without having to drive a vehicle. Current bicycle and pedestrian
facilities are incomplete outside of the Downtown area and should be filled in over the
next 10 years of capital projects.
Actions:
1. Use Tactical Urbanism projects to try out safer pedestrian/bicyclist infrastructure in
the short term
2. Repurpose underutilized space in the downtown area
3. For all future pavement projects, require 12’ multi-modal sidewalks to allow for better
connectivity in the short term future
Co-Benefits: Reduction of GHG emissions, positive public health impacts, frees up public space
for more beneficial uses.
Implementation: The Planning Department and Commission should incorporate the additions of
bike lane striping each time a paving project is undertaken. Costs for transportation infrastructure
are large, so hiring a staff member to apply for statewide and federal grants to fund
transportation projects is highly recommended. Targeted messaging from the city government
should identify the importance of active transportation and transit use; it can be a point of
community pride that Silvertonians prioritize green transportation practices.
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Strategy #2: Decrease single occupancy vehicle (SOV) trips
Description of Strategy:
A considerable population of Silvertonians commuting to neighboring metropolitan areas
for work, which causes high GHG output. Changes to daily trips to school and work
make a large impact on mitigation of climate impacts. Vehicles take up the same space on
a roadway regardless of if all the seats are filled. Carpooling and vanpooling is highly
beneficial to reducing climate impact.
Actions:
1. Encourage Silvertonians to use GetThere App and Vanpool/Carpool for commutes
2. Improve ease-of-use for Silverton Trolley and promote the service widely
3. Fund an additional bus driver and route, improving length of bus trips to schools
Co-Benefits: Reduces GHG emissions, builds sense of community, diversifies transportation
options
Implementation: Public Works office should work on educational campaigns around usage of
GetThere and the ease of organizing vanpool/carpool with the app. GetThere is a statewide
program which includes car and vanpool matching, transit, and bike options from Point A to
Point B. This could greatly decrease single-occupancy trips and lower GHG in Silverton,
especially for commuters. The planning department should determine the best second route and
should identify funding for the hiring of another bus driver. Restructuring of the appointment
process for Silverton Trolley should be handled by the Community Development Director. Costs
for this strategy are considered low.
Goal 2: Diversification of Zoning
Strategy #1: Increase mixed-use zoning parcels
Description of Strategy:
Limiting the amount of commercial and retail land uses near or within large single-family
zoned areas will put pressure on Silvertonians to drive to these resources. Changes to the
land use to promote mixed-use, commercial/retail can limit those unnecessary drive alone
trips downtown and to commercial centers. Further, including retail and commercial
parcels within residential areas can promote walking and biking within a neighborhood.
This can help lower GHG emissions as well as maintain the integrity of the Urban
Growth Boundary.
Actions:
1. Implement a Mixed-Use Development (MUD) zone outside the downtown area to
promote upward development and decrease the need to go downtown, or further, to
access all necessary commercial and retail resources.
2. Incentivize developers with loosened zoning restrictions (parking, setbacks, building
height, etc.) to build mixed-use developments.
Co-Benefits: Reduces GHG emissions, promotes walkability and bikeability, expands necessary
resources outside the downtown area/commercial centers to the largely residential areas.
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Implementation: The Planning Department and Commission should work collaboratively to
develop a MUD zone with which to implement outside the downtown area. Public outreach,
information, and education campaigns should be implemented to give Silvertonians time to
understand the benefits of upward development and commercial and retail presence in
single-family residential areas.
Strategy #2: Limit single-family zoning
Description of Strategy:
Single family zoning limits the density of an area, which can drive up prices and
decrease accessibility for lower income individuals looking to buy or rent a home.
Monolithic zoned areas, such as neighborhoods of only single family zoned homes,
disallow housing types that decrease the cost and make housing more affordable and
accessible. Limiting single family zoning can allow for multi-use developments to
diversify the housing stock and allow for more people to live in an area without having to
build out, but to build up. Limiting unnecessary single family developments can decrease
GHG emissions, make housing more equitable, and decrease housing costs.
Actions:
1. For a new development, at least 30% of parcels must be zoned mutli-family/mixed-use
2. Ensure zoning code allows for attached/internal Accessory Dwelling Units (ADUs) in
single-family zoned areas
Co-Benefits: Provides more affordable housing options, diversifies housing stock, reduces GHG
emissions (single family homes use more energy than multi-family buildings)
Implementation: The Planning Department and Commission should work collaboratively to
amend the comprehensive plan to limit the amount of allowable single-family zoned parcels for
future developments, and encourage multi-family development zoning in the permit process. All
future development and rezoning in Silverton should uphold the transition from single family
housing to multi-use and multi family housing. The timeframe for this strategy is an estimated 5
years, and the potential costs are considered ‘medium’.
Goal 3: Electrification of City Fleet and Private Vehicles
Strategy #1: Purchase of Electric Fleet Vehicles
Description of Strategy:
The City will replace Public vehicles with electric alternatives. This includes Police
vehicles (includes traffic police), and the Public city fleet. Additionally, the City will
promote state rebates for electric vehicles, and offer incentives for new purchases of
electric vehicles to Silvertonians. The potential impact of this strategy is immediate
decreases of GHGs and clean energy.

9

Transportation and Land Use

LA 410 Winter 2020

Actions:
1. Apply for the Energy Efficiency and Conservation Block Grant (EECBG) Program to
get funding for building out electric charging stations and vehicle purchase.
2. Create an incentive program for citizens in order to buy new electric vehicles. This
includes offering tax reductions for electric utilities, free or discounted charging at city
chargers.
Co-Benefits: Reduction of GHG emissions, clean energy usage, decreased fossil fuel
expenditures
Implementation: This is a capital investment strategy. The lead on this will be the city
government Finance office, and this is considered a ‘short’ timing, and ‘medium’ cost strategy.
Strategy #2: Build out small charging network in the downtown area
Description of Strategy:
Providing the infrastructure for charging EV’s in the downtown area will provide residents with
exclusive park-and-charge opportunities, and incentivize increased carpooling with EV’s.
Potential impact includes increased diversification of transportation opportunities. There are
currently 3 charging ports in Silverton, 1 of them being a Tesla Supercharger (only accessible for
Tesla-manufactured vehicles).
Actions:
1. Apply for the Energy Efficiency and Conservation Block Grant (EECBG) Program to
get funding for building out electric charging stations and vehicle purchase.
2. Contract with Portland General Electric to craft a plan to update the electrical grid to
support the amount of chargers. This will also include many charging ports in city
building parking lots.
Co-Benefits: Funds collected through the downtown parking meters could be used to pay for the
addition of charging ports.
Implementation: This is a policy and capital investment strategy, and the City planning office
will be the lead on this. Additionally, the finance office should be involved to monitor costs and
revenue from the charging ports. This should be a relatively short (1-2 year) strategy with low
cost. The chargers do not cost as much as many may think. According to Homeadvisor.com, the
cost of purchase and installation of a level 2 charging station is $500-700, and $1,200-2,000 in
labor.
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Implementation and Monitoring
As a result of the research completed, seven implementation strategies were formed. It is of our
belief that these strategies can have lasting effects on the City of Silverton, given that proper
monitoring and measurement is conducted to ensure goals are being met. Of the seven strategies,
two focus on active and public transportation, two are housing/zoning focused, and two focus on
electrification of vehicles. Following is a detailed description of the priority strategy in this plan,
including key players and groups involved for success, costs, estimated time it will take to get
the strategy implemented, and additional co-benefits that the strategy offers. The below graphic
details the Transportation and Land Use group found to be of most importance, ranked most to
least (top to bottom).
Selected Priority Strategy: Decreasing Single Occupancy Vehicles
This strategy requires citizens to be active in carpooling, grouping multiple tasks into one trip,
and using public transportation services such as the bus and the Silver-Trolley, and opting for
these modes for short trips around the city rather than taking a car with one person. Vanpooling
will be especially important for those traveling between Salem/Woodburn and Silverton for
work, as this is a large contributing factor to GHG emissions from single-occupant vehicles.
Silverton is considered a ‘Bedroom Community’, with many residents living in Silverton but
commuting to a nearby metropolitan area for work. In order to implement the strategy, specific
incentives and marketing must be spread to increase enthusiasm about carpooling. One way that
the state has seen increased involvement is through an application called Get There. Get There is
an ODOT-Sponsored service that individuals can use to coordinate carpools and vanpools. The
app also offers prizes to consecutive users and contests. This service should be promoted vastly
throughout Silverton. The large number of commuters from Silverton to Salem in
single-occupant vehicles would decrease if successful. There are even incentives for businesses
to use the service, including tax benefits, and subsidies for parking and transportation costs.
Another way that this strategy will be implemented is through increased bus line runs and
additional routes in high traffic areas.
The public transportation system provider for the Salem-Keizer area, Cherriots, will be a main
partner for the strategy. Cherriots will be responsible for providing extended bus lines throughout
the city, and also offering incentives to citizens to ride the bus more often. This can be done
through marketing or accessible prices for bus tickets. The city will be another key partner due to
their ownership of the Silver Trolley service, which will be streamlined and marketed intensely.
ODOT is another major stakeholder for implementation of the Get There system. Implementing
the actions associated with this strategy should take approximately 2-5 years and should cost
approximately $200,000. The benefits for this implementation should result in more diverse
transportation options for citizens, and foremost, the decrease of single occupant vehicle trips.
Additionally, a co-benefit for this strategy is reduction of GHGs.
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Specific Planning and Design Recommendations
Tactical Urbanism recommendation
Tactical Urbanism projects provide low-cost,
short-term solutions to transportation
infrastructure issues. It is a beneficial tool to
gauge feasibility and public reception of a new
traffic pattern without full implementation.
Tactical urbanism can aid in decreasing GHG
as construction, which utilizes
concrete/asphalt, large trucks, jack hammers,
produce a significant amount of GHG for a
single project -- construction in tactical
urbanism can occur either not at all (maintain
a temporary structure- see photo/video) or as a
very last step of implementation. Further, tactical urbanism can quickly transform a previously
unsafe or car-oriented intersection to allow for cyclists and pedestrians to navigate it. In result,
GHG emissions from vehicle usage has the potential to decrease within a short timeframe as a
result of an infrastructure project, rather than the usual 2-5 years that a capital project might take
to be completed. Our team suggests implementing a roundabout pilot using tactical urbanism.
These projects can be easily completed with traffic cones, wooden planter boxes, chalk,
temporary pavement tape (easily accessible, cheap pavement marking tape that can be removed
quickly if needed), and other materials- all for a very low fee.
Examples of easy-to-implement projects would be roundabouts (made with plastic
barriers/bollards or by painting an intersection), protected bike lanes, restriping of existing
pavement to include bike lanes or crosswalks, visual friction (adding materials in the eyeline of
the roadway to encourage driver cautiousness and a sense of place), and parklets (small parks or
gathering areas that repurpose former parking spaces to better serve the community).
More information available at: http://tacticalu bani mguide.com/ Tactical Urbanist’s Materials
and Design Guide by Street Plans Collaborative (2016).
Tactical urbanism project video linked above: https://vimeo.com/390615185 .
Reclaiming space for non-motorized vehicles recommendation
Reclaiming space and limiting pavement for cars can provide incentive for people to walk or
bike more frequently. Of the few bike lanes in Silverton, they are consistently unprotected 3’
bike lanes. These do not feel safe to travel on, especially down higher trafficked and higher
speed roads. Further, bikes then have few options, as sidewalk infrastructure includes
disconnected sidewalks and sidewalk widths too small to allow pedestrians and bicyclists to
13
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travel safely and comfortably together. In the diagram below of 2nd Street, sidewalk widths are
expanded to greater than 14’ per a recommendation from Scott Walker, who made the point that
many Sivlertonians are older and may not be able to utilize a bike path as often as a wider, safer
sidewalk. Wider sidewalks can also be used as “multi-use paths”, allowing bicyclists and
pedestrians to share the sidewalk space safely. Expanding sidewalk width and adding protected
bike lanes can encourage non-motorized transport and decrease GHG emissions.
Figure 6 below: Streetmix street design software. 2nd Street Redesign created by Matthew
Ragsdale.
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Installation of Electric Vehicle Charging Stations

15

Transportation and Land Use

LA 410 Winter 2020

These two maps show different views of a potential layout of added chargers to the City of
Silverton. Added charging stations include a charger in the downtown area, near a local business.
This charger will increase the exposure of electric vehicles, along with providing a convenient
location to charge. Additional charging stations to add are located at: City Hall and Recreation
Center parking lots. These will serve to charge the new electric city fleet. Safeway parking lot,
which will give shoppers charging opportunities. We would also like to recommend to add
additional chargers to the existing location in north downtown at Roth’s. Increasing the amount
of chargers will not only encourage electrification, but allow municipalities to enforce laws to
prevent non-EV cars from parking in EV charging spaces.
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Recommendations for TSP
The City of Silverton’s current Transportation System Plan (TSP) was adopted in 2008. A
private firm, DKS Associates, helped the
city develop the TSP. The plan is
comprehensive in that its goals are quite
actionable. Each goal is accompanied by
actionable policies which identify which
group is responsible for each goal. These
goals do lack a timeline and specific steps
to achieve them, which can make it difficult
to ensure follow-through; the appropriate
responsible party is not given a timeframe
to complete projects within, which can
leave room for projects being only “ideas”
and not implemented infrastructure.
However, the plan is useful, descriptive,
and appealing to the eye. The many maps
in the appendix are very useful in
describing where infrastructure is lacking,
needed, and necessary.
The TSP can improve and work in
conjunction with the implementation of a
Transportation Demand Management
(TDM) Program and Plan. TDM is a
imperative and great tool for any city,
especially cities with large commuter
populations like Silverton, to educate and
market Transportation Options (TO) such
as biking, van/carpool, walking, or
telecommuting to work; elements of the TDM can also be required in zoning practices to be
integrated into new developments, such as wayfinding, car-share, vanpool, and parking resources
for residents of the new development. The Transportation System Plan should adopt/encourage
the adoption of a TDM in order to influence transportation and land-use decisions. Providing
resources for non-automotive modes of transportation, especially for commuter populations, can
positively impact the amount of GHG emissions in Silverton. Further, this could benefit not only
commuters but recreationalists as well, by encouraging and educating people how they can best
get to the mall or how they can save on a day trip by vanpooling instead of driving a personal
car. Often, community members lack the information they need to make a trip without driving a
vehicle. Providing clear instructions and marketing of existing TO resources will also assist in
diversifying Silverton’s modal share. Giving people transportation options is a great start to an
important modal shift, as long as it is coupled with action and complete infrastructure.
17
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