




































































CHAPTER 2 AFFECTED ENVIRONMENT

Figure 2.1-1: Preferred Alternative — Area of Potential Impact (API)
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CHAPTER 2 AFFECTED ENVIRONMENT

2.2 Existing Conditions

Oregon residents drive almost 39 billion miles per year, with more than 70 percent of those
miles driven in single-occupant vehicles (SOV) (Oregon Department of Energy, 2016). As a
result of large traffic volumes, inefficient driving habits, and other traffic issues, congestion
in Oregon continues to increase, which in turn increases vehicle energy consumption.
According to the U.S. Energy Information Administration (EIA), Oregon residents
consumed over 987 trillion British thermal units (Btus) of energy in 2014, which is
equivalent to approximately 7.8 billion gallons of gasoline. Petroleum use accounted for
approximately 24 percent of the state’s total energy consumption in 2014 (EIA, 2014).

(See Table 2.2-1.)

TABLE 2.2-1
Oregon Transportation Energy Consumption Existing Conditions
Energy Final Technical Report Addendum, Salem River Crossing Project FEIS

Fuel Consumption Rate Estimates (Automobiles) 39 billion miles per year
SOV - Percent of Total Miles Driven (2010) 70%

Btus Consumed (2014) 987 trillion Btus

Gasoline Equivalent of Btus Consumed (2014) 22.222 trillion Btus (7.8 billion gallons)
Petroleum — Percent of Total Energy Consumption (2014) 24.390%

Source: Oregon Department of Transportation (2010 - 2016). Energy Information Administration (2014)

Traffic congestion can reduce fuel efficiency. Excessive idling and stop-and-go traffic
conditions substantially reduce fuel economy compared to free-flow conditions. Table 2.2-2
shows the average miles per gallon (mpg) for automobiles traveling at speeds between 15
and 55 miles per hour (mph) for 2012, 2020, and 2040 in 5-mph intervals. Fuel tables were
also available for heavy vehicles.

TABLE 2.2-2
Fuel Consumption Rate Estimates, Miles per Gallon (Automobiles)
Energy Final Technical Report Addendum, Salem River Crossing Project FEIS

Speed (mph) 2012 2020 2040
15 21.259 22.096 23.815
20 22.222 23.134 24.979
25 24.390 24.793 26.618
30 25.641 26.783 28.904
35 27.027 28.296 30.658
40 27.778 29.119 31.616
45 28.571 29.991 32.636
50 29.412 30.917 33.722
55 30.303 31.901 34.883

Source: Oregon Department of Transportation (1988). Fuel Consumption Rate Estimated Obtained by using
Revised Fuel Correction Factors from Caltrans as Predicted by the Motor Fuel Consumption Model, December.
Urban Fuel Consumption Rates — Automobiles (miles/gallon).
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CHAPTER 2 AFFECTED ENVIRONMENT

2.3 Regulations and Standards

2.3.1 Regulatory Environment

Various regulations and guidelines require ODOT to consider and evaluate energy
efficiency and to incorporate energy-saving procedures into transportation facilities and
programs. These include the following:

¢ National Environmental Policy Act (NEPA) of 1969 (Council on Environmental Quality
[CEQ], 40 Code of Federal Regulations [CFR] 1500-1508)

¢ Intermodal Surface Transportation Efficiency Act (ISTEA)

e Federal Highway Administration (FHWA) Technical Advisory T 6640.8A (1987)
e Transportation Planning Rule (Oregon Administrative Rules [OAR] 660-12-0035)
e Statewide Planning Goal 13: Energy Conservation (OAR 660-015-0000[13])

e Oregon Transportation Plan (ODOT, 2006a)

2.3.2 National Environmental Policy Act of 1969

The National Environmental Policy Act (NEPA) of 1969 was established to minimize or
eliminate damage to the environment caused by actions funded or taken by the federal
government. NEPA establishes policy, sets goals, and provides means for carrying out the
policy. To comply with NEPA, an energy analysis is appropriate for some proposed
transportation projects. Regulations for implementing NEPA are included under CEQ,

40 CFR 1500-1508.

2.3.3 Intermodal Surface Transportation Efficiency Act

The Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991 was established to
maintain and expand the national transportation system. The purpose of the act is “to
develop a National Intermodal Transportation System that is economically efficient,
environmentally sound, provides the foundation for the Nation to compete in the global
economy and will move people and goods in an energy efficient manner.” ISTEA
strengthened the metropolitan planning process by giving more emphasis to intermodal
planning, coordination with land-use planning and development, and consideration of
economic, energy, environmental, and social effects.

2.3.4 Federal Highway Administration Technical Advisory T 6640.8A

The FHWA Technical Advisory T 6640.8A, dated February 24, 1982, states that
Environmental Impact Statements “should discuss in general terms the energy requirements
and conservation potential of various alternatives under consideration.”

2.3.5 Transportation Planning Rule (OAR 660-12-0035)

Section 35 of the Transportation Planning Rule (OAR 660-12-0035) states that the following
standard shall be used to evaluate and select transportation system alternatives:

The transportation system shall minimize adverse economic, social, environmental and
energy consequences.
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2.3.6 Statewide Planning Goals: Goal 13 Energy Conservation
(OAR 660-015-0000 [13])

Statewide Planning Goal 13 states that:

Land and uses developed on the land shall be managed and controlled so as to maximize the
conservation of all forms of energy, based upon sound economic principles.

GUIDELINES
A. Planning

1. Priority consideration in land use planning should be given to methods of analysis and
implementation measures that will assure achievement of maximum efficiency in energy
utilization.

2. The allocation of land and uses permitted on the land should seek to minimize the
depletion of non-renewable sources of energy.

3. Land use planning should, to the maximum extent possible, seek to recycle and re-use
vacant land and those uses which are not energy efficient.

4. Land use planning should, to the maximum extent possible, combine increasing density
gradients along high capacity transportation corridors to achieve greater energy
efficiency.

5. Plans directed toward energy conservation within the planning area should consider as
a major determinant the existing and potential capacity of the renewable energy sources
to yield useful energy output. Renewable energy sources include water, sunshine, wind,
geothermal heat and municipal, forest and farm waste. Whenever possible, land
conservation and development actions provided for under such plans should utilize
renewable energy sources.

B. Implementation

1. Land use plans should be based on utilization of the following techniques and
implementation devices which can have a material impact on energy efficiency:

Lot size, dimension, and siting controls;

Building height, bulk and surface area;

Density of uses, particularly those which relate to housing densities;
Availability of light, wind and air;

Compatibility of and competition between competing land use activities; and
Systems and incentives for the collection, reuse and recycling of metallic and
nonmetallic waste

e an o

2.3.7 Oregon Transportation Plan

The Oregon Transportation Plan (OTP) gives direction to the coordination of transportation
modes and states the desired characteristics of a transportation system. The Oregon
Transportation Plan includes guidelines that operate in conjunction with the Transportation
Planning Rule.
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Goal 4 of the Oregon Transportation Plan, Sustainability, sets a policy framework that
applies to all types of travel and transportation investments. The policies provide guidance
on environmental quality, energy supply and creating communities that support the
integration of land use and transportation including the key fundamentals of building street
networks, connecting modes and utilizing land in efficient ways that reduce travel.

Policy 4.1 includes “environmental responsibility,” as a characteristic for a transportation
system. Policy 4.1 of the OTP states:

To provide a transportation system that is environmentally responsible and encourages
conservation of natural resources.
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CHAPTER 3

Data Sources and Data Collection Methods

3.1 Analysis Methods

According to FHWA technical guidance (Technical Advisory T 6640.8A), environmental
documentation for large-scale projects with potentially substantial energy impacts should
discuss the major direct and/or indirect energy impacts and conservation potential of each
alternative.

This energy analysis follows the methodology and procedures outlined in the section on
Energy Analysis Reports in the ODOT Draft Environmental Procedures Manual, Volume 11
(ODOT, 2006b). Evaluation of energy requirements for the Salem River Crossing Project
includes an analysis of the operational energy used for the No Build Alternative and the
preferred alternative, and an analysis of the construction energy used for the preferred
alternative.

The FEIS employs a traffic link-level analysis for the purposes of calculating energy
consumption, as opposed to the Origin-Destination (O-D) Pair analysis employed in the
DEIS Energy Technical Report. The link-level analysis was employed in order to maintain
consistency with the Transportation Technical Report, which did not use O-D Pair-level
information, and also represents current best practices for transportation and energy impact
analysis. The link-level approach employed in the FEIS analyzes a greater number of shorter
street link distances when compared to the DEIS O-D methodology; as a consequence,
energy consumption results are substantially lower when compared to the DEIS.

3.1.1 Direct Impacts (Operations Energy Analysis)

For this energy report, direct impacts are associated primarily with energy consumed in the
form of gasoline and diesel fuel from the operations of automobiles and trucks within the
API. The operations energy analysis was completed by entering vehicle operations data into
the general formula for calculating vehicle operations energy described in the ODOT Draft
Environmental Procedures Manual (ODOT, 2006b) and shown below:

E=VxLxFCR xCF

where:
E = energy consumed (Btu)
V= number of vehicles (average daily traffic [ADT])
L = length of roadway segment (in miles)
FCR = fuel consumption rate (gallons [gal] per mile) for average speed
CF = Btu/gal conversion factor based on fuel type (gasoline vs. diesel)

Operations energy was calculated for the preferred alternative for the existing conditions
year (2012), the opening year (2020), and the design year (2040). Total operational energy
was based on the summation of automobile and truck fuel usage.
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Operations energy was calculated for both automobiles and trucks because, at a given speed
for these two types of vehicles, they have different fuel consumption rates and because the
energy conversion factors for gasoline and diesel fuels differ.

Automobile and truck traffic volumes and speeds were calculated separately for each of the
routes between the 152 analysis links described in Section 2.1. The resulting automobile and
truck operational energy use for each of the analysis links was then summed and multiplied
by 365 to obtain a total annual operational energy use estimate for the preferred alternative.

It is important to note that the total number of Btus calculated for the preferred alternative
represents a regional estimate of the operational energy use along the analysis links within
the study area, rather than the specific operational energy use along the physical footprint of
the preferred alternative. The advantages of this approach include the following:

e The ability to better capture regional impacts to operational energy use resulting from
the preferred alternative.

e The analysis of operational energy use along the same 152 analysis links for the No
Build Alternative and the preferred alternative means that results can be directly
compared. A footprint-based analysis would produce results that cannot be directly
compared; the ability to distinguish among the impacts of varying alternatives is of
primary importance.

3.1.2 Indirect/Secondary Impacts (Construction Energy Analysis)

The project’s indirect/secondary effects on energy use would be associated primarily with
the energy needed to construct the preferred alternative. The construction energy analysis
used procedures outlined in the ODOT Draft Environmental Procedures Manual (ODOT,
2006b) and the Input-Output construction costs methodology developed by the California
Department of Transportation (Caltrans, 1983). This methodology assumes a rough
relationship between the dollar cost of constructing transportation facilities and the energy
required to build them. The following general equation was used for estimating the energy
that would be consumed during the construction of the preferred alternative:

E=CxEFxDC
where:
E = energy consumed (Btu)
C = cost of a particular construction activity (in 2015 dollars)

EF = energy factor (Btu/1977 dollars)
DC = dollar conversion (1977 dollars/2015 dollars)

Because the Caltrans energy factors were based on construction cost estimates in 1977 and
the project cost estimates are in 2015 dollars, a cost deflation factor was used. The deflation
factor was estimated using the California Price Index for Selected Highway Construction Items
(Caltrans, 2009). An average annual growth rate was calculated for the observed Price Index
from 1977- 2009 and used to forecast the Price Index for 2015. The deflation factor was
calculated as a ratio of the projected 2015 Price Index to the 1977 Price Index. The deflation
factor was then used to convert the 2015 estimated construction costs to 1977 dollars.
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The Energy and Transportation Systems report (Caltrans, 1983) includes energy conversion
factors for multiple facility types, seven of which are relevant for the Salem River Crossing
project preferred alternative:

e Bridge Concrete Box Girder

e Bridge Steel Girder

e Interchange

e Urban Conventional Highway

e Urban Conventional Highway Widen
¢ Landscape Planting

e Lighting Signals

The engineering design team broke out the construction cost estimates for the preferred
alternative using the facility types listed above. After the construction costs were deflated to
1977 dollars using the process described previously, the appropriate Caltrans construction
energy conversion factors were applied. The total million British thermal units (MBtus) of
energy consumed were calculated for each facility type and summed to arrive at a total
construction energy consumption estimate for the preferred alternative. To provide a basis
for comparison, the total MBtus of energy were then converted to gallons of gasoline.

3.1.3 Cumulative Impacts

Cumulative impacts on the environment result from the incremental impact of the proposed
action when added to other past, present, and reasonably foreseeable future actions. A
number of actions have been (or are likely to be) undertaken that, when combined the
preferred alternative, would have cumulative impacts on energy resources in the study area.
To evaluate cumulative impacts, the project team established a timeframe of reference for
evaluating how past actions have shaped the study area, and how future actions might
further change conditions resulting from past actions. The timeframe for this analysis runs
from the 1840s (settlement of the Salem area) to the present.

3.2 Data Sources and Assumptions

The information used to estimate current annual energy use in the study area included the
following:

e The energy discipline team calculated the annual amount of energy that would be
consumed during operation of each alternative based on the following;:

— Average daily traffic (ADT), as estimated using weighted average p.m. peak traffic
volumes that SKATS provided (2016). To calculate ADT, the energy discipline team
used an ADT conversion factor the CH2M HILL traffic discipline team provided.
Annual average daily traffic (AADT) was estimated using a factor of 365.

— Route length data that provided by the SKATS MPO Traffic Demand Forecasting
Model (2016).

— Average congested speeds for the shortest time route between each of the 152
analysis links provided by the SKATS MPO Traffic Demand Forecasting Model
(2016).
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— Fuel consumption rates for automobiles and trucks at various speeds that ODOT
provided (ODOT, 1988). The ODOT data provide historical fuel consumption rates
as well as forecasts into the planning and construction horizon. Additionally, the
ODOT data provide fuel consumption rates at 5 mph intervals for speeds from 20 to
55 mph. Average growth rates were used to estimate fuel consumption rates at
speeds lower than 20 mph and for speeds between the intervals provided. Btu
conversion factors for gasoline and diesel fuels were obtained from the
U.S. Environmental Protection Agency (EPA, 2007) and the EIA (EIA, no date [n.d.]).

e The results of the operational analysis are dependent on the outputs of the traffic model
and are subject to any limitations therein.

e The energy discipline team calculated the annual amount of energy consumed during
the construction of the preferred alternative using the following data sources:

— Construction energy factors Caltrans developed (Caltrans, 1983).

— Estimated project construction costs broken down by facility type that WHPacific
Inc. provided (WHPacific Inc., 2010).

— Construction dollar inflation factors derived from the California Price Index for Selected
Highway Construction Items (Caltrans, 2009).

Appendixes A and B provide detailed operations energy and construction energy
methodology and calculations.

3.3 Update of DEIS Build Alternatives Calculation

Per FHWA direction, vehicle operations energy calculations for the DEIS Build alternatives,
which have been dismissed from further consideration, were updated using current 2040
design year traffic model inputs (the DEIS energy calculation used 2031. The comparable
difference of energy consumption results between the DEIS Build alternatives based on
using the 2040 traffic model inputs was similar to those results based on using the 2031
traffic model inputs (see Appendix C).
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CHAPTER 4

Impacts Analysis

4.1 Overview of Impact Analysis

This chapter contains an analysis of the direct, indirect, cumulative, and temporary impacts
related to the Salem Crossing project preferred alternative. This chapter also discusses
measures to mitigate anticipated negative impacts from preferred alternative actions.

Direct impacts are defined as those permanent impacts that are caused by proposed
alternative actions and occur at the same time and place as those actions. For the
purpose of the energy report, direct impacts are considered to be those related to the
vehicle emissions during project operations.

Indirect impacts are defined as those permanent impacts that are caused by proposed
alternative actions and are later in time or farther removed in distance but are still
reasonably foreseeable.

Cumulative impacts are defined as impacts on the environment resulting from the
incremental impact of the proposed action when added to other past, present, and
reasonably foreseeable future actions. A number of actions have been (or are likely to be)
undertaken that, when combined with any of the alternatives, would have cumulative
impacts on the social and natural environment in the study area. To evaluate cumulative
impacts, the project team established a time frame of reference for evaluating how past
actions have shaped the social and natural environment of the study area, and how
future actions might further change the conditions resulting from these past actions. The
“past” runs from the 1840s (settlement of the Salem area) to the present. Past, present,
and reasonably foreseeable future actions related to energy are addressed in

Sections 4.2.3 and 5.2.3.

Temporary construction impacts are defined as those short-term impacts that are
caused by constructing the proposed alternative action.

4.1.1 Pastand Present Actions

The following summary list of key historic events provides a basis for analysis of past and
present actions that have helped shape current energy conditions:

Salem approved City charter (1857)
Voters reaffirmed Salem as state capital (1864)

Wooden truss bridge (the Center Street Bridge) was built over the Willamette River
(1886), and was washed out and replaced with a steel bridge (1891)

First streets were improved in downtown Salem; City installed water and sewer systems
(1870s-90s)
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e Streetcar service began in Salem (1889)

e Flood destroyed most of West Salem’s buildings (1890)

e Major annexation made to City of Salem (1903)

e First automobile arrived in Salem (1903)

e West Salem approved the city charter (1913)

e Railroad bridge was built across the Willamette River (1913)

e Third Center Street Bridge was constructed (1917-18)

e Streetcar stopped operation, and bus service was initiated (1927)

e Major institutions and facilities were constructed (library, schools, hospital, state
buildings, and so forth)

e City of Salem adopted Planning and Zoning Code (1945)

e West Salem voted to become part of the City of Salem (1949)

e Marion Street Bridge was constructed; Center Street Bridge was modified (1952)
e M. King Hubbert accurately predicted the peak of U.S. oil production (1956)

e ODOT completed a 308-mile section of the Interstate 5 (I-5) section through Oregon
(1966)

e Organization of Petroleum Exporting Countries (OPEC) declared an oil embargo on the
United States (1973)

e Oregon enacted the Statewide Planning Goals that included Goal 12: Transportation and
Goal 13: Energy (1973-74)

e Regional Rideshare Program was initiated to alleviate parking demand in the central
business district (CBD) and Capitol Mall area by providing transportation alternatives to
driving alone to work (1975)

e Energy Policy Conservation Act established the Corporate Average Fuel Economy
(CAFE) standards for passenger cars and light trucks (1975)

e Interstate 305 (I-305) was proposed to connect I-5 to the Salem CBD and continue over
the Willamette River (1963); opposition to I-305 led the City of Salem and Marion
County to opt for a trade-in of $65 million in funds for several transportation
improvements, including the Salem Parkway, the North River Road, and parts of the
Front Street Bypass (1976)

e Salem Area Mass Transit District was created; prior to this time, this function was part of
the City of Salem (1979)

e Oregon Business Energy Tax Credit was enacted, which allowed governments and non-
profit organizations with travel demand management programs to receive tax credits
(1979)
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e District bus service began (1981)
e Salem Parkway was added to the state highway system (1985)

e OR 22 was realigned through downtown Salem with the creation of Oregon State Route
99E-Business Route (OR 99E-B) (1986)

e Salem Parkway, which connected I-5 at Keizer to downtown Salem, was completed
(1986)

e Chemawa Interchange was constructed (1986)
e Major national retailers opened stores in suburban Salem and in Keizer (1980s-90s)

e Oregon Department of Land Conservation and Development adopted the State
Transportation Planning Rule (1991)

e Cherriots began to install bike racks on their buses (1994)

e City of Salem offered employees the Smart Commuter Program, which provided
benefits to employees who commute to work by public transit, rail, vanpool, commuter
bus, bicycle, or foot for more than half the workdays each month (1994)

e Bicycle Transportation Alliance presented the first Bicycle Commute Challenge (1995);
this challenge continues to occur annually

e A Salem/Keizer Polk County/Marion County Bicycle Map was produced (1996)

e City of Salem adopted their first Transportation System Plan, which includes a
Transportation Demand Management (TDM) Element (1998, last updated 2016)

e First mass-produced hybrid, the Toyota Prius, was produced in Japan (1997) and was
brought to the U.S. for sales (2000)

e Oregon Residential Energy Tax Credit was expanded to include hybrid vehicles (1998-
2001)

e Mid-Valley Rideshare, Cascades West Rideshare, and Lane Transit District’s Commuter
Solutions Program collaborated to form Valley Van Pool; throughout the valley, these
van pools reduce vehicle miles traveled (VMT) by 100,000 miles every month (2002)

e Willamette River Crossing Capacity Study report was released (2002)

e (City of Salem’s Smart Commuter Program was reworked to offer employees the
Universal Bus Program (2002)

e Oregon Strategy for Greenhouse Gas Reductions was adopted, which sets the target of
reducing greenhouse gas emissions 75 percent below 1990 levels by 2050, and includes a
list of transportation actions to help achieve this goal (2004)

e West Salem Neighborhood Plan was adopted, which includes goals for managing
congestion and providing improved travel choices (2004)
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e Between 1990 and 2005, the number of trips over the Marion and Center Street bridges
increased between 2 and 5 percent each year (with the exception of a slight decrease in
2000 and 2004) (1990-2005)

e Salem/Keizer Polk County/Marion County Bicycle Map was updated (2006)

e Twenty-six bike lockers and 109 bike racks were installed in downtown Salem (1996-
2007)

e SKATS MPO 2031 Regional Transportation Systems Plan was adopted, providing a long-
range plan for transportation systems in the study area (2007)

¢ Energy Independence and Security Act raised CAFE standards to an average of 35 mpg
by 2020 (2007)

e Oregon Legislative Assembly adopted House Bill 3543, codifying the greenhouse gas
reduction goals outlined in the Oregon Strategy for Greenhouse Gas Reductions into law
(2007)

e Car-sharing services (that is, Zipcar) were introduced on the Willamette University
campus (2007)

e Collaborative city center planning and actions for Salem Vision 2020 were conducted
(2008)

e A $99,800,000 Streets and Bridges General Obligation Bond Measure was passed to build
projects that address capacity, safety, and preservation of the transportation system;
$2,262,000 of this bond was used for pedestrian and bicycle projects (2008)

e City of Salem is recognized as a “bicycle friendly city” by the League of American
Bicyclists (2008)

e State of Oregon began to offer reduced-price transit passes (previously free) to state
employees who take transit to work (2009)

e President Barack Obama’s Administration passed a National Fuel Efficiency Policy,
raising CAFE standards to 35.5 mpg by 2016 (White House, 2009)

e Union Street railroad bridge was converted to a bicycle/pedestrian facility (2009)

e City of Salem received a $1.5 million formula grant from the U.S. Department of
Energy’s (US DOE’s) Energy Efficiency and Conservation Block Grant (EECBG)
Program, which will be awarded over time; The Energy Strategy includes the goal of
“creating and supporting a viable and diverse transportation network that focuses on
moving people” (2009)

e City of Salem received first $250,000 from the EECBG to begin work on an Energy
Strategy (2009)

e City of Salem’s Library was certified EarthWISE due to their waste-reduction and
recycling efforts; use of biodiesel; and carpooling and transit incentives that reduce
travel demand (2009)
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e Oregon Legislative Assembly adopted House Bill 2001, the Oregon Jobs and
Transportation Act, which includes goals for reducing single-occupancy vehicle trips,
expanding transportation options, and using alternatively fueled vehicles (2009)

e Oregon Legislative Assembly adopted House Bill 2186, mandating the creation of a
Metropolitan Planning Organization (MPO) Greenhouse Gas Emissions Task Force to
provide recommendations for reducing greenhouse gas emissions through coordinated
land use and transportation planning (2009)

e City of Salem held a Salem Community Energy Forum to gather public input for ideas to
include in Salem’s upcoming Community Energy Strategy (2009)

e SKATS MPO worked with interested citizens and area jurisdictions to update ODOT
bicycle and pedestrian maps that show bike sheds and recommended bike and
pedestrian routes to and around downtown Salem (2009-2010)

e New electric-gasoline hybrids lose their eligibility for the Oregon Residential Energy Tax
Credit (2010)

e Oregon Legislative Assembly adopted Senate Bill 1059, which calls for the development
of a state-level strategy to reduce greenhouse gases from transportation, and requires
ODOT to develop a toolkit to assist local governments and MPOs in reducing
greenhouse gases from transportation (2010)

e City of Salem new Bicycle and Pedestrian Master Plan, which will likely be completed in
2011

e Moving Ahead for Progress in the 21st Century Act (Map-21) replaced the Safe,
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU) (2012)

e The U.S. Environmental Protection Agency (EPA) and the National Highway Traffic
Safety Administration (NHTSA) issued a join Final Rulemaking to extent the National
Program of harmonized greenhouse gas and fuel economic standards to model year 2017
through 2025 passenger vehicles (2012). Over the lifetime of the MY 2017 - 2025
standards, this program is projected to save approximately 4 billion barrels of oil and
2 billion metric tons of greenhouse gas (GHG) emissions, with net benefits of up to
$451 billion.

e President Barack Obama announces a plan to institute the first standards on carbon
dioxide emissions from power plants ever proposed by the Environmental Protection
Agency, which became known as the Clean Power Plan (2015). The plan is expected to
result in an indirect reduction in national GHG emissions from transportation.

e The U.S. Supreme Court ordered the EPA to halt enforcement of the Clean Power Plan
until a lower court rules in a lawsuit against it (EPA, 2016). The Clean Power Plan will
remain stayed until after the next presidential election.
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4.1.2 Reasonably Foreseeable Future Actions

The following reasonably foreseeable future actions would affect energy supplies related to
the operation of vehicles and the construction of transportation facilities:

e The SKATS MPO Population Forecasts for the Salem-Keizer Urban Growth Boundary
(UGB) are:

2020 - 258,314 residents
2030 - 282,755 residents
2035 - 332,7683

4.2 Impact Analysis
4.2.1 Direct Impacts

During operations, vehicles (automobiles and trucks) would consume energy in the form of
gasoline and diesel fuel as they traveled through the study area. This is considered a direct
impact to energy resources. The annual energy use related to the preferred alternative is
discussed in the following subsection.

Under the preferred alternative, congested travel speeds along the nine major roadway
segments identified in the study area would range from 9 to 55 mph in 2040, with
corresponding fuel consumption ranges of 22 to 35 mpg for automobiles and 6 to 9 mpg for
trucks. As shown in Table 4.2-1, vehicles traveling along the routes identified in the study
area would consume approximately 475,132 MBtus of energy per year by 2040. This is the
equivalent of approximately 3.91 million gallons of fuel. The preferred alternative would
result in a 16.1 percent increase in operational energy consumption in 2040 compared to the
No Build Alternative.

TABLE 4.2-1
Preferred Alternative: Automobile and Truck Operational Energy Consumption in 2020 and 20402
Energy Final Technical Report Addendum, Salem River Crossing Project FEIS

Annual Vehicle Miles Annual Energy Annual Gallons of Fuel
Vehicle Class Traveled (Millions) Consumption (MBtus) (Millions)®

Opening Year (2020)

Automobiles 83.7 367,999 3.05

Trucks 15 26,141 0.19

Total 85.2 394,140 3.24

Design Year (2040)

Automobiles 107.8 443,787 3.68

Trucks 1.9 31,344 0.23

Total 109.7 475,132 3.91

a Auto Fuel Efficiency for 2020 uses 2018 data (best available data at the time of analysis). SKATS MPO
Regional Traffic Demand Forecast Model does not differentiate vehicle miles traveled (VMT) by mode, so the
table shows them as a single value.

b1 gallon of gasoline = 0.120476 MBtu; 1 gallon of diesel = 0.137381 MBtu
Sources: SKATS MPO, 2016; PVT America, 2010; ODOT, 1988; EPA, 2010; EIA, 2014

3 Source: SKATS 2015 — 2035 Regional Transportation Systems Plan (Amended by SKATS Policy Committee on June 28,
2016).
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The preferred alternative is expected to have more vehicular demand compared to No Build
Alternative because of expanded roadway capacity from the new north bridges and
extension of Marine Drive to connect Riverbend Road to the north and OR 22 to the south.
Despite the increase in traffic volume, the preferred alternative has slightly higher speeds
(less delay) compared to the No Build Alternative. This results in higher fuel efficiency but
does not offset the increase in traffic volume, so energy consumption will increase between
scenarios. Also, the distance of all the segments for the preferred alternative are longer than
the distances in No Build Alternative due to the extension of Marine Drive. Since the
preferred alternative has more segments and more mileage than the No Build Alternative, it
will result in higher energy consumption.

4.2.2 Indirect Impacts

The preferred alternative’s indirect impacts on energy use would be associated primarily
with the energy needed to construct it. Energy would be needed to fuel construction
machinery and to produce the materials used for roadway and bridge construction. The
total energy use estimated to construct the preferred alternative is discussed in the following
subsection.

The energy consumed during construction was estimated using the Input-Output
methodology Caltrans developed (Caltrans, 1983), the estimated cost of constructing the
preferred alternative; the relevant Caltrans facility types and conversion factors; and the
total estimated energy consumption (MBtus) and gallons of gasoline (millions) that would
be associated with constructing the project. As shown in Table 4.2-2, the preferred
alternative would use 2,271,130 MBtus of energy to construct, which is the equivalent of
20.0 million gallons of gasoline.

TABLE 4.2-2
Preferred Alternative: Summary of Construction Energy Consumption
Energy Final Technical Report Addendum, Salem River Crossing Project FEIS

Total
Conversion Total Energy Gallons of
Caltrans Relevant Factor Construction Consumption Gasoline
Facility Types (Btu/1977%) Cost (2015%$)2 (MBtus)P (Millions)
Bridge (Concrete Box 28,100 $240,452,522 1,262,648 11.1
Girder)
Interchange 70,100 $69,556,444 911,176 8.0
Urban Conventional 25,100 $12,214,191 57,201 0.5
Highway
Urban Conventional
Highway Widen 23,300 $7,098,270 30,907 0.3
Landscape Planting 12,300 $309,967 712 0.0
Lighting Signals 11,800 $3,807,178 8,395 0.1
Total $333,438,572 2,271,130 20.0

a Construction costs do not include design and construction engineering, right-of-way, or contingency costs
b One gallon of gasoline = 0.1135 MBtu
Sources: WHPacific Inc., 2010; Caltrans, 2009; Caltrans, 1983
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4.2.3 Cumulative Impacts

Since Euro-American settlement of the Salem area in the 1840s, many events have occurred
that have had implications for the consumption of energy resources within the study area.
For a detailed description of these events, plus reasonably foreseeable future actions, see
Subsections 4.1.1 and 4.1.2.

The preferred alternative would increase operational energy consumption by 3.9 percent in
2040 compared to the No Build Alternative, and would use the equivalent of approximately
4.8 years of operational energy consumption to construct the project. This means the
preferred alternative would increase the cumulative impacts of past, present, and
reasonably foreseeable future actions on transportation-related energy resources compared
to the No Build Alternative.

4.2.4 Temporary Construction Impacts
See Subsections 4.2.2 and 5.2.2, Indirect Impacts, for a discussion of energy consumed
during construction.

4.2.5 Mitigation Measures

Since the preferred alternative would increase the cumulative impacts of past, present, and
reasonably foreseeable future actions on transportation-related energy resources compared
to the No Build Alternative, specific mitigation measures are likely to be required. Please see
Subsection 5.2.4 for more detailed mitigation measures.
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CHAPTER 5

Conclusions (Summary of Impacts)

This chapter summarizes the affected environment, anticipated project impacts, proposed
mitigation, findings, and permits that would likely be needed under the preferred
alternative.

The purpose of the Salem River Crossing project is to improve mobility and safety for
people and freight for local, regional, and through travel across the Willamette River in the
Salem-Keizer metropolitan area, while alleviating congestion on the Center Street and
Marion Street bridges and on the connecting highway and arterial street systems. The two
existing four-lane bridges —the Center Street Bridge (eastbound) and the Marion Street
Bridge (westbound) —have been in service together since 1982, functioning as a couplet (that
is, paired one-way streets) across the Willamette River in Salem. Project construction
activities and the operation of vehicles within the study area would consume large amounts
of energy resources, particularly petroleum. This report provides an estimate of the amount
of energy that would be consumed by vehicles (automobiles and trucks) operating within
the study area under the No Build Alternative and the preferred alternative, as well as the
amount of energy that would be consumed while constructing the preferred alternative.

5.1 Affected Environment

5.1.1 Project Setting and Study Area

The API for this energy report is depicted on Figure 2.1-1. The area selected for analysis
includes 152 analysis links identified in the SKATS MPO Regional Traffic Demand Forecast
Model (SKATS MPO, 2016). These 152 analysis links represent primary local and regional
connections across the river for the preferred alternative and the No Build Alternative.
Table 2.1-1 provides a generalized list of the analysis links used to comprise the study area,
organized by the nine corresponding roadway segments. The API includes the shortest-time
p-m. peak travel routes between each of the analysis links for the existing conditions year
(2012), the opening year (2020), and the design year (2040), as well as the TAZs that
encompass these routes.

5.1.2 Existing Conditions

As a result of large traffic volumes, inefficient driving habits, and other traffic issues,
congestion in Oregon continues to increase, which in turn increases vehicle energy
consumption. According to the EIA, Oregon residents consumed over 1,108 trillion Btus of
energy in 2007, which is equivalent to approximately 9.8 billion gallons of gasoline.
Petroleum use accounted for approximately 35 percent of the state’s total energy
consumption in 2007 (EIA, 2007).

The study area is currently congested during the peak traffic periods. Traffic congestion can
reduce fuel efficiency. Excessive idling and stop-and-go traffic conditions substantially
reduce fuel economy compared to free-flow conditions. Automobile fuel efficiency is
greatest when vehicles are traveling between 50 and 55 mph. Congested travel speeds along
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the links assessed for this report range from 11 to 55 mph, with corresponding fuel
consumption ranges of 21 to 30 mpg for automobiles, and 6 to 9 mpg for trucks. At these
speeds, vehicles traveling along the routes identified in the study area consume an
estimated 32.9 million gallons of fuel per year. Table 5.1-1 shows that automobiles and
trucks annually consume approximately 364,698 MBtus of energy within the 152 links
selected for analysis.

TABLE 5.1-1
Existing Conditions Year (2012) Automobile and Truck Energy Use in the Study Area®
Energy Final Technical Report Addendum, Salem River Crossing Project FEIS

Annual Vehicle Annual Energy Annual Gallons
Vehicle Class Miles Traveled (Millions) Consumption (MBtus) of Fuel (Millions)?
Automobiles (2012) 72.2 341,606 2.84
Trucks (2012) 1.3 23,092 0.17
Total (2012) 73.5 364,698 3.01

a1 gallon of gasoline = 0.120476 MBtu; 1 gallon of diesel = 0.137381 MBtu
Sources: SKATS MPO, 2016; PTV America, 2010; ODOT, 1988; EPA, 2010; EIA, 2005

5.2 Summary of Impacts and Proposed Mitigation
5.2.1 Direct Impacts

During operations, vehicles (automobiles and trucks) would consume energy in the form of
gasoline and diesel fuel as they traveled through the study area. The annual energy use
related to the No Build Alternative and the preferred alternative is discussed in the
following subsection.

Operational energy consumption was calculated for the existing conditions year (2012), the
opening year (2020), and the design year (2040) using data derived from the SKATS MPO
Regional Traffic Demand Model and fuel efficiency data ODOT provided (ODOT, 1988).
Table 5.2-1 provides a summary of the annual VMT, annual energy consumption (MBtu),
and annual gallons of fuel consumed (millions) under the No Build Alternative and the
preferred alternative.

The operations energy analysis findings show that the vehicle operations of the preferred
alternative would consume more energy from vehicle use (automobiles and trucks) in 2040
than vehicle operations would under the 2040 No Build Alternative, representing a

16.1 percent increase in energy expenditures. The preferred alternative would consume
475,132 MBtus of energy in 2040. This is primarily due to expanded roadway capacity from
the new north bridges and extension of Marine Drive to connect Riverbend Road to the
north and OR 22 to the south. Although increased vehicle volumes are projected, the
preferred alternative has higher speeds compared to the No Build Alternative, which will
result in higher fuel efficiency. Despite higher fuel efficiency under the 2040 preferred

4 VMT data is not differentiated by vehicle class due to data limitations. VMT data is shown for both automobiles and trucks
within the existing conditions year (2012).
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alternative, efficiency savings are not enough to offset the increase in traffic volume, so
energy consumption will increase under the 2040 preferred alternative. Energy consumption
results are also higher under the 2040 preferred alternative because the distances for analysis
segments for the preferred alternative are longer than the distances in the No Build
Alternative due to the extension of Marine Drive. Since the preferred alternative has more
segments and more mileage than the No Build Alternative, it will result in higher energy
consumption.

TABLE 5.2-1
Operational Energy Consumption: Summary for Automobiles and Trucks (Preferred Alternative and No Build Alternative)
Energy Final Technical Report Addendum, Salem River Crossing Project FEIS

Annual Vehicle Annual Energy Annual % Change vs.
Miles Traveled Consumption Gallons of Fuel No Build
Study Year and Alternative (Millions) (MBtus) (Millions)? Alternative
é’gig)”g Conditions Year 73.5 364,698 3.01 N/A
Opening Year (2020)
No Build Alternative 82.1 397,074 3.27 N/A
Preferred Alternative 85.2 394,140 3.24 -0.7%
Design Year (2040)
No Build Alternative 87.2 409,155 3.37 N/A
Preferred Alternative 109.7 475,132 3.91 +16.1%

@ One gallon of gasoline = 0.120476 MBtu; One gallon of diesel = 0.137381 MBtu
Sources: SKATS MPO, 2016 PTV America, 2010; ODOT, 1988; EPA, 2007; EIA, n.d.

5.2.2 Indirect Impacts

The project’s indirect impacts on energy use would be associated primarily with the energy
needed to construct the preferred alternative. Energy would be needed to fuel construction
machinery and to produce the materials used for roadway and bridge construction. As
shown in Table 5.2-2, the preferred alternative would use 2,271,130 MBtus of energy to
construct, which is the equivalent of 20.0 million gallons of gasoline.

TABLE 5.2-2
Construction Energy Consumption: Summary for the Preferred Alternative
Energy Final Technical Report Addendum, Salem River Crossing Project FEIS

Total Gallons

Total Construction of Gasoline Total Energy
Alternative Costs (2015%)2 (Millions)® Consumption (MBtus)
Preferred Alternative $333,438,572 20.0 2,271,130

a Construction costs do not include design and construction engineering, right-of-way, or contingency
costs.

b One gallon of gasoline = 0.120476 MBtu
Sources: WHPacific Inc., 2010; Caltrans, 2009; Caltrans, 1983
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5.2.3 Cumulative Impacts

Under the No Build Alternative, increases in congestion would reduce travel speeds and
fuel efficiencies, which would increase the consumption of transportation-related energy
resources in the study area. However, the described future improvements in vehicle
technologies, fuels, and coordinated land use and transportation planning efforts may offset
these impacts. It is important to note that, while anticipated improvements in alternate
mode infrastructure and mode share would also offset these impacts, the traffic model data
used to estimate energy impacts already assumes an increase in alternate mode trips across
the Willamette River by 2031 (see Traffic and Transportation Final Technical Report
Addendum prepared for this project [CH2M HILL (CH2M), 2016]). This means that the
traffic and energy analysis has already accounted for future reasonable and foreseeable
improvements in alternate transportation modes (such as biking, walking, ridesharing, or
taking transit). However, while efforts are being made at the federal, state, and local levels
to reduce transportation-related energy consumption, the future remains uncertain. No
single solution seems poised to address all of the major issues. This means that while no
specific thresholds currently regulate energy consumption within the study area, steps
could still be taken to minimize the energy consumed from transportation-related activities.

Compared to the No Build Alternative, the preferred alternative would provide a net
increase in energy consumption and would contribute to the cumulative impacts of past,
present, and reasonably foreseeable future actions on transportation-related energy
resources.

Table 5.2-3 summarizes anticipated energy impacts in the design year (2040) of the No Build
Alternative and the preferred alternative.

5.2.4 Mitigation Measures

Since the preferred alternative would increase the cumulative impacts of past, present, and
reasonably foreseeable future actions on transportation-related energy resources compared
to the No Build Alternative, specific mitigation measures are likely to be required.

Mitigation efforts could include increasing non-single-occupancy vehicle mode share across
the Willamette River, such as those outlined in the Salem Willamette River Crossing Alternate
Modes Study (CH2M, 2010). Encouraging the use of alternatively fueled vehicles and
developing the needed infrastructure throughout the study area should also be supported.
Coordinated land use and transportation planning efforts should also be pursued by state,
regional, and local agencies to offset energy impacts under the preferred alternative.
Additionally, efforts to minimize energy use during construction are recommended,
including making efforts to minimize roadway congestion, limiting equipment idling,
locating construction staging areas near work sites, and encouraging employee carpooling.
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TABLE 5.2-3
Summary of Anticipated Impacts of the No Build Alternative and the Preferred Alternative Energy (2040)
Energy Final Technical Report Addendum, Salem River Crossing Project FEIS

Element No Build Alternative Preferred Alternative

Direct Impacts — Operations

Annual Energy Consumption

(MBtus) 409,155 475,132
An_ngal Vehicle Miles Traveled 872 109.7
(Millions)
Annual Gallons of Fuel
(Millions)? 3.37 3.91
Indirect Impacts —
Construction
Annual Energy Consumption
(MBtus) N/A 2,271,130
Total Construction Costs
(2015%)° N/A $333,438,572
To_ta_l Gallons of Gasoline N/A 20.0
(Millions)
Cumulative Impacts

See Subsection 4.2.3 See Cumulative Impacts
Temporary Construction
Impacts

None See Indirect Impacts

Mitigation Measures

Encourage alternate transportation

N/A modes

Encourage the use of alternatively
fueled vehicles and develop the
needed infrastructure

Implement energy-efficient
construction practices

5.3 Findings

The preferred alternative would increase operational energy compared to the 2040 No Build
Alternative. Table 5.3-1 shows the annual operational energy required to construct the
preferred alternative. A construction energy expenditure period was calculated to determine
the number of operational years needed to match the energy that would be consumed
during construction. Table 5.3-1 shows that the energy consumed to construct the preferred
alternative would equate to operational energy expenditures of approximately 4.8 years.
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TABLE 5.3-1
Operational and Construction Energy Impacts Summary
Energy Final Technical Report Addendum, Salem River Crossing Project FEIS

2040 Annual Approximate
Operational % Change in 2040 Construction Energy
Energy Operational Total Period (Years of
Consumption Energy vs. No Construction Operational Energy
Alternative (MBtus) Build Alternative Energy (MBtus) Expenditures)

No Build

Alternative (2040) 409,155 N/A N/A N/A

Preferred 475,132 +16.1% 2,271,130 4.8

Alternative (2040)

N/A = not applicable

Sources: PTV America, 2010; ODOT, 1988; EPA, 2007; EIA, n.d.; WHPacific Inc., 2010; Caltrans, 2009;
Caltrans, 1983

5.4 Permits Likely Needed

No permits related to energy consumption would be needed to construct the preferred
alternative at this time.
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CHAPTER 6

Contacts and Coordination

Table 6.1-1 provides a brief chronology of relevant contacts made with ODOT staff during
the data gathering and analysis phases to discuss appropriate methodologies and data

sources.

TABLE 6.1-1
Contacts and Coordination
Energy Final Technical Report Addendum, Salem River Crossing Project FEIS

Contact Name Organization Date of Communication

Items Discussed

Marina Orlando  Air Quality Program January 26, 2010
Coordinator, ODOT

Marina Orlando  Air Quality Program February 1, 2010
Coordinator, ODOT

Marina Orlando  Air Quality Program February 2, 2010
Coordinator, ODOT

Discussed the appropriate Caltrans
facility type conversion factors for
the construction energy analysis
and the study area boundaries for
the operations energy analysis.

Phone call — received approval on
the Caltrans facility type conversion
factors to use for the construction
energy analysis. Began a
discussion on the appropriate
source for fuel efficiency data for
automobiles and trucks.

Received approval to use the fuel
consumption rate estimates from
the 1988 ODOT report for both
automobiles and trucks.
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Introduction

This technical memorandum fulfills a requirement of the Federal Highway Administration
(FHWA) 2005 legislation titled Safe, Accountable, Flexible, Efficient Transportation Equity
Act: A Legacy for Users (SAFETEA-LU) (23 U.S. Code §139). Section 6002 of the legislation,
titled Efficient Environmental Reviews for Project Decisionmaking, requires regulatory
agencies to collaborate in establishing the research methodologies used to evaluate
transportation project alternatives.

In addition, this memorandum fulfills a contractual stipulation of the Salem River Crossing
project requiring documented consultation with Oregon Department of Transportation
(ODOT) and City of Salem reviewers on the approach taken to researching each
environmental discipline before undertaking the research.

Project Description

The purpose of the project is to improve mobility and safety for people and freight for local,
regional, and through travel across the Willamette River in the Salem-Keizer metropolitan
area while alleviating congestion on the Marion and Center Street bridges and on the
connecting highway and arterial systems. Under the Preferred Alternative, a new bridge
would be constructed. The bridge would connec tot Hope Avenue at Wallance Road on the
west, cross Wallance Marine Park at its northern tip, cross the Willamette River and McLane
Island, cross over a realigned Front Street, and connect to Pine and Hickory Streets at
Commercial Street on the east. The new bridge would inclue additional consideration of
new roadway connections, bicycle and pedestrian improvements, and transit and system
management strategies.

Project Setting

The project is located in the Salem-Keizer area of Oregon. The project seeks to improve
access between Interstate 5 (I-5) and the communities west of the Willamette River,
including Polk, Yamhill, and Lincoln counties. The Willamette River also divides the
metropolitan area, separating the main part of Salem and Keizer from the part of Salem
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referred to as West Salem. Salem, Keizer, and West Salem also are divided along county
lines, with Salem and Keizer in Marion County and West Salem in Polk County. West Salem
is part of the incorporated City of Salem and Keizer is a separate incorporated city.

The existing highway system, Highway 22, runs east-west across the Center Street
(eastbound) and Marion Street (westbound) bridges, the only bridge crossings of the
Willamette River within Salem and for several miles in either direction. On the east side, the
Center Street Bridge delivers traffic directly into the downtown traditional street grid
system. The block at the eastside bridge head is formed by four of the busiest arterials in the
city’s street system. Front Street forms a downtown bypass that runs north and south,
crossing under the Center and Marion Street bridges, connecting north to Commercial Street
and the Liberty and Commercial Street couplet, and continuing to the Salem Parkway and I-
5. To the south, Front Street connects with the Trade and Ferry Street couplet, continuing
east to the Pringle Parkway, Mission Street, and I-5. On the west side, traffic either continues
on Highway 22, which goes to nearby communities and the Oregon coast, or exits primarily
onto Wallace Road, State Highway 221, which runs north and south, and to some extent
Edgewater Street, which runs east and west. Wallace Road and Edgewater Street are the
main receiving arterials in West Salem. The street systems at either end of the two bridges —
the bridge heads —are extremely congested. As West Salem, a rapidly expanding residential
area, produces ever-increasing traffic, congestion is bogging down flow in the Salem
downtown area, and in the main entrance to the West Salem area. Given the lack of
alternative crossings, the growing congestion is having an increasing impact on regional
and through travel between the coast and I-5 in the Mid-Willamette Valley region.

The project setting on the east side is the city center with dense commercial activity and a
typical city grid system. Just north of this area, where several of the proposed spans end, is
mixed commercial, light industrial, and low-income residential. There are parks near the
existing bridges and at least one near the northerly alignments.

The character of the project setting on the west side is more varied. Wallace Road near the
existing bridge head provides access to commercial businesses, small shopping malls, fast
food, and some industrial plants. Between the commercial area and the Willamette River is a
major park, Wallace Marine Park, that provides river access for boats and sports fields.
North of this area, next to and west of Wallace Road, are large, mostly newer housing
developments. Between Wallace Road and the river is a large floodplain that has been
maintained for agricultural and aggregate extraction. A riparian area is located on both
sides of the river in this reach, and wetlands are located on the west side. The Willamette
River has two runs of ESA listed fish species (Upper Willamette River spring Chinook and
winter steelhead).
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Area of Potential Effect

The Area of Potential Effect (APE) includes the aggregate footprint of the Preferred
Alternative.

Relevant Laws and Regulations

Table 1 identifies laws and regulations relevant to the energy analysis.

TABLE 1
Regulations Relevant to the Energy Analysis

Transportation Planning Rule (OAR 660-12-035) * Statewide Planning Goal 13: Energy Conservation 2

Regulations for Implementing NEPA (CEQ, 40 CFR  Environmental Impacts and Related Procedures (FHWA,
1500-1508) 23 CFR 771)

Oregon Transportation Plan 3

1 Section 35 of the Transportation Planning Rule states that the following standards shall be used to evaluate
and select transportation system alternatives: “The transportation system shall minimize adverse economic,
social, environmental and energy consequences.”

2 Statewide Planning Goal 13 states: “Land and uses developed on the land shall be managed and controlled so
as to maximize the conservation of all forms of energy, based upon sound economic principles.”

3 Goal 4 of the Oregon Transportation Plan, Sustainability, sets a policy framework that applies to all types of
travel and transportation investments. The policies provide guidance on environmental quality, energy supply

and creating communities that support the integration of land use and transportation including the key
fundamentals of building street networks, connecting modes and utilizing land in efficient ways that reduce travel.

Data Sources

The following data sources will be used:

e Design construction quantities
e Traffic analysis memorandum

Data Collection Methods

The following data collection methods will be employed:

e Obtain construction quantities from the design team

e Obtain average daily traffic (ADT) and speeds for autos and trucks for the various
roadway segments from the traffic analysis?

1 ADT and speed information is derived from the Salem-Keizer Area Transportation Study (SKATS) Metropolitan Planning
Organization (MPO) Traffic Demand Forecasting Model. The SKATS MPO Traffic Demand Forecasting Model does not
estimate truck trips, so automobile and truck model split was estimated using 16-hour counts conducted at 26 study
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Analysis Methods

According to FHWA technical guidance, for large-scale projects with potentially substantial
energy impacts, the draft environmental document should discuss the major direct and/or
indirect energy impacts and conservation potential of each alternative.

The energy analysis will follow the methodology and procedures outlined in the section on
Energy Analysis Reports in the Draft Environmental Procedures Manual, Volume 11 (ODOT,
2006). Evaluation of energy requirements for the Salem River Crossing project have
included analysis of the quantities involved in the construction of the Build alternative and
analysis of operational energy for both the No Build and Build alternatives.

Direct

Operations Energy Analysis. Data from annual vehicle operations will be entered into the
general formula for calculating operations energy, as shown in the energy section of the
ODQOT Draft Environmental Procedures Manual. Operations energy will be calculated for the
Build and No Build alternatives for the year of construction (2020) and for the design year
(2040). Total operational energy will be based on the summation of automobile and truck
gasoline use.

Indirect/Secondary

Construction Energy Analysis. The approach for determining construction energy will use
the procedures outlined in the ODOT Energy Manual. This method uses quantity estimates
of various construction materials, such as earthwork, structural materials, and road
surfacing materials for each alternative. A conversion factor will be used to convert the
amount of the various construction materials into energy consumption.

Using the appropriate conversion factors provided in FHWA’s Energy Requirements for
Transportation Systems (1980) and the California Department of Transportation’s Energy and
Transportation Systems (1983), construction energy will be calculated for each Build
alternative. The amount of energy required to construct the proposed project will be
determined separately for the No Build and Build Alternatives to allow for comparison.

Construction material and quantities information will be entered into the Construction
Energy Computations spreadsheet to calculate the energy needs, in British thermal units
(BTU), of each construction activity. The BTUs will be converted to gallons of gasoline.

Cumulative

Cumulative effects will be evaluated for each Build alternative. Cumulative impacts may
occur when a project’s effects are combined with those from past, present, and future
projects. They can also result from individually small but collectively significant actions that

intersections. The 16-hour counts included nine categories of trucks, including two-axle six-tire trucks and trucks with three
axles or greater (2015).
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occur over a long period of time. If cumulative effects are identified, these will be reported
in the energy report.

References
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ATTACHMENT 2

Summary of Meeting with ODOT and City of
Salem Discipline Reviewers

A draft methodology memorandum and technical report outline was sent via e-mail to
Marina Orlando, the designated ODOT reviewer for the Energy Analysis Technical Report,
on December 7, 2007. Marina responded via e-mail on December 11 to state that she
received the draft methodology memorandum. On December 17, a draft Area of Potential
Effect (APE) boundary was e-mailed to Marina. Marina responded the same day via e-mail
to confirm that she received the draft APE boundary. On December 20, Marina responded
by e-mail with comments on the methodology memorandum. She stated that she had no
further comments at this time, but requested a final version of the methodology
memorandum when it is completed (after incorporating comments from other agency
review).

There is no designated City of Salem reviewer for the Energy Analysis Technical Report.
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ATTACHMENT 3

Summary of Collaboration with Agencies

A revised version of the energy analysis technical report methodology was distributed to
agencies for review on January 16, 2008. No additional comments were received.

SALEM RIVER CROSSING PROJECT



Appendix B
Energy Analysis Technical Report Calculations




APPENDIX B

Salem River Crossing Project
Energy Analysis Technical Report Calculations
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Notes:

¢ Used the previous analysis data for mode split. Trucks comprised of 1.7% and Autos 98.3% of the ADT. (see Mode Split
Tab)

¢ Used the previous analysis data for Fuel Efficiency. The Red text within the Auto and Truck Fuel Efficiency tabs are calcs
that used to make assumptions based on the previous formulas.

¢ Used the previous analysis years for Fuel Efficiency. 2008 data used for 2012 Existing Conditions, 2018 data used for
2020 Opening, and 2031 data used for 2040.



ADT - Trucks Average
ADT - Auto Average
Total

1.70%
98.30%
100%

Data came from previous author's analysis
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Autos (Gallons Per Mile)

Report from Marina Orlando at ODOT

speed 2008 2018 2031
4 0.05186| 0.05007| 0.04664|
5 0.05140| 0.04961| 0.04619
6 0.05094| 0.04916| 0.04576
7 0.05050| 0.04871| 0.04532
8 0.05005| 0.04826| 0.04489
) 0.04961| 0.04782| 0.04446|
10 0.04917| 0.04738| 0.04404]
11 0.04874| 0.04695| 0.04362
12 0.04831| 0.04652| 0.04321
13 0.04788| 0.04610| 0.04280]
14 0.04746| 0.04567| 0.04239
15 0.04704| 0.04526| 0.04199
16 0.04662| 0.04484| 0.04159
17 0.04621| 0.04443| 0.04120]
18 0.04581| 0.04403| 0.04080]
19 0.04540| 0.04363| 0.04042
20 0.04500| 0.04323| 0.04003
21 0.04417| 0.04263| 0.03953
22 0.04336| 0.04205| 0.03903
23 0.04256| 0.04147| 0.03854]
24 0.04177| 0.04090| 0.03805
25 0.04100| 0.04033| 0.03757

26 0.04059| 0.03972| 0.03695
27 0.04019| 0.03911] 0.03635
28 0.03979| 0.03851| 0.03576
29 0.03939| 0.03792| 0.03517|
30 0.03900| 0.03734| 0.03460
31 0.03859| 0.03693| 0.03419
32 0.03819| 0.03653| 0.03379
33 0.03779| 0.03613| 0.03340]
34 0.03739| 0.03573| 0.03300]
35 0.03700| 0.03534| 0.03262
36 0.03680| 0.03514| 0.03242
37 0.03660| 0.03494| 0.03222
38 0.03640| 0.03474| 0.03202
39 0.03620| 0.03454| 0.03182
40 0.03600| 0.03434| 0.03163
41 0.03580| 0.03414| 0.03143
42 0.03560| 0.03394| 0.03123
43 0.03540| 0.03374| 0.03103
44 0.03520| 0.03354| 0.03084|
45 0.03500| 0.03334]| 0.03064
50 0.03400| 0.03234]| 0.02965
54 0.03300| 0.03135| 0.02867
55 0.03300| 0.03135| 0.02867

0.96% Average MPH Growth (20mph - 55mph)
1.28% Average MPH Growth (20mph - 25mph)
1.66% Average MPH Growth (25mph - 30mph)
1.19% Average MPH Growth (30mph - 35mph)
0.62% Average MPH Growth (35mph - 40mph)
0.64% Average MPH Growth (40mph - 45mph)

AUTOS (MPG)
speed (MPH) 2008 2018 2031
4 19.284] 19.974] 21442
5 19.456] 20.158]  21.648
6 19.629] 20344] 213855
7 19.804]  20.531] 22.065
B 19.980] 20721 22277
9 20.158]  20.912]  22.490)
10 20337 21.105]  22.706]
11 20518] 21299 22923
12 20701  21.496] 23.143
13 20.885| 21.694| 23365
14 21071 21.894] 23589
15 21259  22.096| 23.815
16 21.448] 22300 24.044]
17 21639 22506| 24274
18 21.832] 22713 24.507]
19 22026 22923 24742
20 22222 23134 24979
21 22640 23457 25299
22 23.065] 23784 25622
23 23.499|  24.116]  25.950)
24 23.940] 24452 26282
25 24390| 24793  26.618]
26 24.635] 25179  27.060)
27 24.883| 25571  27.510)
28 25133 25.969] 27.967]
29 25386] 26373 28432
30 25641 26783  28.904]
31 25912  27.079]  29.247]
32 26.187]  27.378] 29593
33 26.464|  27.681| 29.944)
34 26.744]  27.987] 30299
35 27.027| 28.296|  30.658]
36 27.176] 28.459] 30.847]
37 27325  28.622| 31.038]
38 27.475] 28787 31229
39 27.626] 28.953| 31422
40 27.778]  29.119] 31.616)
41 27.935| 29291 31.817]
42 28.093]  29.465] 32.020]
43 28251 29.639] 32.224]
44 28411 29.815] 32429
45 28571  29.991]  32.636]
50 29.412] 30917 33722
54 30303| 31901 34.883
55 30303] 31901 34.883
0.89%  0.92%
1.88%  1.39%
101%  1.56%
106%  1.11%
0.55%  0.58%
0.56%  0.59%
22222
20 22420
21 22619
2 22821
23 23.024
24 23229
25 23436
26 23644
27 23.855
28 24.067
29 24281
30 24497
31 24715
32 24935
33 25157
34 25381
35 25.607
36 25835
37 26.065
38 26297
39 26531
40 26767
41 27.006
42 27246
43 27.488
44 27733
45 27.980
46 28229
47 28.480
48 28734
49 28.990
50 29.248
51 29.508
52 29.771
53 30.036
54 30303

55



Report from Marina Orlando at ODOT

Trucks (MPG) Trucks (Gallons Per Mile)
speed (MPH) 2008 2018 2031 speed 2008 2018 2031
4 5.584 5.526 6.029 4 0.17908| 0.18095| 0.16587
5 5.635 5.576 6.083 5 0.17747| 0.17934[ 0.16440
6 5.686 5.626 6.137 6 0.17588| 0.17775 0.16294
7 5.737 5.677 6.192 7 0.17429| 0.17616[ 0.16149
8 5.789 5.727 6.248 8 0.17273]| 0.17460| 0.16006
9 5.842 5.779 6.304 9 0.17118| 0.17304 0.15864
10 5.895 5.831 6.360 10 0.16964| 0.17150| 0.15723
11 5.948 5.883 6.417 11 0.16811| 0.16998| 0.15584|
12 6.002 5.936 6.474] 12 0.16660| 0.16846| 0.15445
13 6.057 5.989 6.532 13 0.16510| 0.16696| 0.15308
14 6.112 6.043 6.591 14 0.16362| 0.16548| 0.15173
15 6.167 6.097 6.650 15 0.16215| 0.16401| 0.15038
16 6.223 6.152 6.709 16 0.16069| 0.16255| 0.14904|
17 6.280 6.207 6.770 17 0.15925| 0.16110| 0.14772
18 6.337 6.263 6.830 18 0.15782| 0.15967| 0.14641
19 6.394| 6.319 6.891 19 0.15640| 0.15825| 0.14511
20 6.452 6.376 6.953 20 0.15499| 0.15684| 0.14382
21 6.566 6.494| 7.084 21 0.15230| 0.15398| 0.14116
22 6.682 6.615 7.218 22 0.14966| 0.15118| 0.13854|
23 6.800 6.738 7.355 23 0.14706| 0.14842| 0.13597
24 6.920 6.863 7.493 24 0.14451| 0.14572| 0.13345
25 7.042 6.99 7.635 25 0.14201| 0.14306| 0.13098
26 7.135 7.079 7.731 26 0.14016| 0.14126| 0.12935
27 7.229 7.170 7.828 27 0.13833| 0.13948| 0.12775
28 7.324 7.261 7.926 28 0.13653| 0.13772| 0.12617
29 7.421 7.354 8.025 29 0.13475| 0.13598| 0.12461
30 7.519 7.448 8.126 30 0.13300| 0.13426| 0.12306
31 7.589 7.514 8.193 31 0.13177| 0.13309| 0.12206
32 7.659 7.580 8.260 32 0.13056| 0.13192| 0.12106
33 7.730 7.647 8.328 33 0.12937| 0.13077| 0.12007
34 7.802 7.715 8.397 34 0.12818| 0.12962| 0.11909
35 7.874 7.783 8.466 35 0.12700| 0.12849| 0.11812
36 7.938 7.859 8.561 36 0.12598| 0.12724| 0.11681
37 8.002 7.936 8.657 37 0.12497| 0.12602| 0.11551
38 8.066 8.013 8.754, 38 0.12397| 0.12480| 0.11423
39 8.131 8.091 8.853 39 0.12298| 0.12359| 0.11296
40 8.197 8.17 8.952 40 0.12200| 0.12240| 0.11171
41 8.252 8.204 8.960 41 0.12118| 0.12190| 0.11161
42 8.307 8.238 8.968 42 0.12038| 0.12139| 0.11151
43 8.363 8.272 8.976 43 0.11958| 0.12090| 0.11141
44 8.419 8.306 8.984 44 0.11878| 0.12040| 0.11131
45 8.475 8.34 8.992 45 0.11799| 0.11990| 0.11121
50 8.696 8.576 9.367 50 0.11500| 0.11660| 0.10676
52 8.696 8.576 9.367 52 0.11500) 0.11660f 0.10676
54 8.850 8.718 9.499 54 0.11299| 0.11471f 0.10527
55 8.850 8.718 9.499 55 0.11299| 0.11471| 0.10527

0.91% 0.90% 0.90% Average MPH Growth (20mph - 55mph)
1.77% 1.86% 1.89% Average MPH Growth (20mph - 25mph)
1.32% 1.28% 1.25% Average MPH Growth (25mph - 30mph)
0.93% 0.88% 0.82% Average MPH Growth (30mph - 35mph)
0.81% 0.98% 1.12% Average MPH Growth (35mph - 40mph)
0.67% 0.41% 0.09% Average MPH Growth (40mph - 45mph)

6.452
20 6.511 Note - because 2015 estimates are lower than 2008 & then a linear growth rate is applied, 2018 efficiencies end up lower for trucks than in 2008 - weird - check with Me
21 6.570
22 6.629
23 6.689
24 6.750
25 6.811
26 6.873
27 6.935
28 6.998
29 7.062
30 7.126
31 7.190
32 7.256
33 7.321
34 7.388
35 7.455
36 7.522
37 7.591
38 7.660
39 7.729
40 7.799
41 7.870
42 7.941
43 8.013
44 8.086
45 8.159
46 8.233
47 8.308
48 8.383
49 8.459
50 8.536
51 8.613
52 8.692
53 8.770
54 8.850

55



120,476 Source - US Energy Information Administration
' ttp://www.eia.gov/energyexplained/index.cfm?page=about_energy_units
Updated July 29, 2015; Accessed 6/21/16

btu per gallon of gasoline

btu per gallon of diesel 137,381

Average Energy Consumption
per household 94,900,000 btus per DOE Residential Survey, 2005

Source: http://www.eia.doe.gov/emeu/recs/recs2005/c&e/summary/pdf/tableuslpartl.pdf
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Introduction

This technical memorandum fulfills a requirement of the Federal Highway Administration
(FHWA) 2005 legislation titled Safe, Accountable, Flexible, Efficient Transportation Equity
Act: A Legacy for Users (SAFETEA-LU) (23 U.S. Code §139). Section 6002 of the legislation,
titled Efficient Environmental Reviews for Project Decisionmaking, requires regulatory
agencies to collaborate in establishing the research methodologies used to evaluate
transportation project alternatives.

In addition, this memorandum fulfills a contractual stipulation of the Salem River Crossing
project requiring documented consultation with Oregon Department of Transportation
(ODOT) and City of Salem reviewers on the approach taken to researching each
environmental discipline before undertaking the research.

As part of the Final Environmental Impact Statement (FEIS) for the Salem River Crossing
project, direct and operational energy impacts have been calculated and documented in the
Salem River Crossing FEIS Energy Technical Report. It is important to note that the
methodology used to calculate direct and operational energy expenditures in the FEIS
Energy Technical Report was updated from the methodology used in the previous Draft
Environmental Impact Statement (DEIS) documentation. Since the FEIS acts as an updated
addendum to the DEIS, it is important to explain the discrepancies in analysis methods
between the FEIS and DEIS Energy Technical Reports. This appendix provides a
documented explanation for the change in methodology.

Project Description

The purpose of the project is to improve mobility and safety for people and freight for local,
regional, and through travel across the Willamette River in the Salem-Keizer metropolitan
area while alleviating congestion on the Marion and Center Street bridges and on the
connecting highway and arterial systems. Under the Preferred Alternative, a new bridge
would be constructed. The bridge would connect to Hope Avenue at Wallance Road on the

SALEM RIVER CROSSING PROJECT FEIS PAGE C-1 ENERGY FINAL TECHNICAL REPORT ADDENDUM



west, cross Wallance Marine Park at its northern tip, cross the Willamette River and McLane
Island, cross over a realigned Front Street, and connect to Pine and Hickory Streets at
Commercial Street on the east. The new bridge would include additional consideration of
new roadway connections, bicycle and pedestrian improvements, and transit and system
management strategies.

Project Setting

The project is located in the Salem-Keizer area of Oregon. The project seeks to improve
access between Interstate 5 (I-5) and the communities west of the Willamette River,
including Polk, Yambhill, and Lincoln counties. The Willamette River also divides the
metropolitan area, separating the main part of Salem and Keizer from the part of Salem
referred to as West Salem. Salem, Keizer, and West Salem also are divided along county
lines, with Salem and Keizer in Marion County and West Salem in Polk County. West Salem
is part of the incorporated City of Salem and Keizer is a separate incorporated city.

The existing highway system, Highway 22, runs east-west across the Center Street
(eastbound) and Marion Street (westbound) bridges, the only bridge crossings of the
Willamette River within Salem and for several miles in either direction. On the east side, the
Center Street Bridge delivers traffic directly into the downtown traditional street grid
system. The block at the eastside bridge head is formed by four of the busiest arterials in the
city’s street system. Front Street forms a downtown bypass that runs north and south,
crossing under the Center and Marion Street bridges, connecting north to Commercial Street
and the Liberty and Commercial Street couplet, and continuing to the Salem Parkway and I-
5. To the south, Front Street connects with the Trade and Ferry Street couplet, continuing
east to the Pringle Parkway, Mission Street, and I-5. On the west side, traffic either continues
on Highway 22, which goes to nearby communities and the Oregon coast, or exits primarily
onto Wallace Road, State Highway 221, which runs north and south, and to some extent
Edgewater Street, which runs east and west. Wallace Road and Edgewater Street are the
main receiving arterials in West Salem. The street systems at either end of the two bridges —
the bridge heads —are extremely congested. As West Salem, a rapidly expanding residential
area, produces ever-increasing traffic, congestion is bogging down flow in the Salem
downtown area, and in the main entrance to the West Salem area. Given the lack of
alternative crossings, the growing congestion is having an increasing impact on regional and
through travel between the coast and I-5 in the Mid-Willamette Valley region.

The project setting on the east side is the city center with dense commercial activity and a
typical city grid system. Just north of this area, where several of the proposed spans end, is
mixed commercial, light industrial, and low-income residential. There are parks near the
existing bridges and at least one near the northerly alignments.

The character of the project setting on the west side is more varied. Wallace Road near the
existing bridge head provides access to commercial businesses, small shopping malls, fast
food, and some industrial plants. Between the commercial area and the Willamette River is a
major park, Wallace Marine Park, that provides river access for boats and sports fields.
North of this area, next to and west of Wallace Road, are large, mostly newer housing
developments. Between Wallace Road and the river is a large floodplain that has been
maintained for agricultural and aggregate extraction. A riparian area is located on both sides
of the river in this reach, and wetlands are located on the west side. The Willamette River
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has two runs of ESA listed fish species (Upper Willamette River spring Chinook and winter
steelhead).

Area of Potential Impact

The Area of Potential Impact (API) includes the aggregate footprint of the Preferred
Alternative. The major discrepancy between the DEIS and FEIS energy calculation
methodologies was the spatial units used to comprise the project Area of Potential Impact
(API). The DEIS Energy Technical Report determined direct and operational energy impacts
for the various build alternatives using an origin-destination (O-D) approach, which took 23
O-D pairs and used them as a proxy for the API. In contrast, the FEIS energy impacts were
determined using 152 traffic links along 9 roadways constituting a more granular
understanding of the API.

Change in DEIS/FEIS Analysis Methods

According to FHWA technical guidance, for large-scale projects with potentially substantial
energy impacts, the draft environmental document should discuss the major direct and/or
indirect energy impacts and conservation potential of each alternative. The energy analysis
will follow the methodology and procedures outlined in the section on Energy Analysis
Reports in the Draft Environmental Procedures Manual, Volume II (ODOT, 2006). Evaluation of
energy requirements for the Salem River Crossing project have included analysis of the
quantities involved in the construction of the Build alternative and analysis of operational
energy for both the No Build and Build alternatives.

For the purposes of the FEIS, link volume data was used rather than O-D pairs in order to
maintain consistency with the FEIS Transportation Technical Report, which omitted data
derived from the O-D pair methodology. It's important to note that although traffic
information - namely vehicle miles travelled (VMT) -- was derived at the O-D pair-level for
the purposes of the FEIS Air Quality Technical Report, it was determined early in the energy
analysis process that FEIS energy calculation results would deviate substantially from the
prior DEIS results, to the extent that a direct comparison between the FEIS and DEIS impacts
would be methodologically inconsistent and difficult to interpret. The DEIS analysis
resulted in much higher MBtu calculations, which can be explained by an overestimation of
impacts during the DEIS phase, as the O-D pair distances are significantly larger than the
street links methodology used for the FEIS energy calculation. Hence, the 23 O-D pairs
comprised a much larger API than what was considered the API for the FEIS report.

Developing comparable results between the DEIS and FEIS energy results was not achieved
since detailed documentation explaining how the DEIS O-D pair methodology was
performed by the previous researchers, making it impossible to replicate the previous
method with any degree of certainty. The O-D pair analysis developed for the purposes of
the Air Quality Technical Report employs the latest and best available data, yet did not yield
results comparable to the DEIS calculations. ODOT commented that the Air Quality VMT is
significantly lower than the DEIS VMT. CH2M HILL did not calculate VMT for the DEIS,
but it is agreed among the CH2M HILL’s SRC traffic engineering team that DEIS VMT was
overestimated. The following section describes the best available knowledge on the previous
O-D analysis method.
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DEIS O-D Analysis Methodology

In support of the air quality analysis, PM peak-hour travel times and average daily vehicle
miles traveled (VMT) were collected for 23 origin-destination (O-D) pairs. To collect this
data, PM peak-hour flow bundle procedures were executed for each O-D pair using PTV
VISUM 12.5 for each 2040 alternative as well as existing conditions using travel demand
forecast models developed by the Salem MPO, SKATS (Salem-Keizer Area Transportation
Study). PTV VISUM's flow bundle procedure isolated how much volume traveled from the
beginning to the end of each O-D pair. The same (23) O-D pairs that were calculated for the
DEIS were used for the FEIS analysis. For each O-D pair, flow bundles were configured in
VISUM to collect congested travel time, distance of path, and PM peak-hour vehicle volume.
Using this information, the average daily volume was calculated based on the assumption
that PM peak-hour volume composes 10% of average daily volume. VMT was calculated by
multiplying the distance of an O-D pair’s path on the Salem street network by the total
volume isolated on the flow bundle. PM peak-hour speeds and travel times were also
calculated for each O-D pair. The changes in travel times and speeds compared with the No
Build scenario are consistent between the 2031 DEIS and 2040 FEIS analysis. The daily VMT
trends, however, are significantly different between the DEIS 2031 output and the FEIS 2040
analysis.

The DEIS sub consultant’s methodology used to populate daily VMT values was not
documented for the DEIS analysis. The methodology used for the VMT calculation in the
FEIS represents the number vehicle miles that occurred between the specific O-D pair. The
numbers reported by DEIS sub consultant cannot be verified since their methodology was
not documented, but we believe the methodology developed for the FEIS provides the best
methods to be used within your analysis. It should also be noted that the 2031 and 2040
travel demand forecast models were developed by separate entities. The 2031 DEIS model
was developed by the same sub consultant that calculated the O-D pair data for the DEIS.
The 2040 FEIS models were developed by SKATS. There is likely to be some differences
between them which can account for the difference in results.

Implications

The change in methodology had an overall order of magnitude decrease in MBtu levels
when comparing to those that were calculated in the DEIS. The purpose of this appendix
item is to explain the updated methodology.

This difference in MBtus is directly related to the change in methodology. When calculating
vehicle energy used in the study area, the DEIS used 23 O-D pairs which resulted in a much
higher MBtu calculation. This is explained by the fact that Average Daily Traffic (ADT) &
link distances are significantly larger than the 152 street links methodology used for the FEIS
energy calculation.

Although a direct comparison between DEIS/FEIS cannot be provided (since O-D
methodologies are not the same), this document serves as a detailed explanation for why the
DEIS O-D pair analysis significantly overestimated VMT, since the 23 O-D pair network is
much larger than the 152 links used in the FEIS energy calculations.
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