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Exhibit 3.16-4
Columbia River Stormwater Map

-

Source: CRC Stormwater Technical Report.

The solid lines are piped stormwater conveyances, arrows show direction
of flow, and points labeled CR are stormwater outfalls.

BURNT BRIDGE CREEK

Burnt Bridge Creek originates in East Vancouver from field ditches that
drain a large wetland area between NE 112th Avenue and NE 164th
Avenue. The creek is approximately 12.9 miles in length and alternates
between ditches and natural channels. Except for floodplains, parks, and
wetlands, nearly the entire basin is urbanized. In the project area, the
creek flows through a small canyon with a narrow floodplain. The creek
passes under the existing highway in a culvert north of the project area.

The section of Burnt Bridge Creek in the project area does not meet
Washington State water quality standards for temperature or fecal
coliform. Of these water quality concerns, the project alternatives could
affect fecal coliform. Washington regulations require including flow
control measures to reduce runoff flow rates to pre-development
conditions for new development that drains to Burnt Bridge Creek.

The Burnt Bridge Creek 100-year floodplain, as mapped by FEMA, is
limited to the area immediately adjacent to the stream, as shown in
Exhibit 3.16-2. This project would not extend into the 100-year
floodplain of this stream.

As shown in Exhibit 3.16-5, several outfalls from I-5 discharge to Burnt
Bridge Creek. There are also two constructed stormwater ponds that
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collect runoff from I-5. These ponds can release water to the creek
during high flow events.

Exhibit 3.16-5
Burnt Bridge Creek Stormwater Map

Source: CRC Stormwater Technical Report.

The dotted lines are surface conveyances, and sold lines are pipes. Arrows show direction of flow.
Points labeled BB are stormwater outfalls.

3.16.2 Long-term Effects of the Project Alternatives

The differences among the build alternatives are generally much less
than the difference between them and the No-Build Alternative. The
build alternatives would improve existing stormwater conditions. The
No-Build alternative would keep the existing stormwater treatment
levels.

All the build alternatives would require placement of material within the
100-year floodplain of the Columbia River. Given the size of the
Columbia River in relation to the proposed structure that will be within
the floodplain, no adverse impacts are anticipated to occur to the
floodplain. In addition, volumes of fill for each of the alternatives are
relatively similar when compared to the volume of the Columbia River
floodplain. Executive Order 11988 and local and state regulations require
more detailed analysis of floodplain impacts, including a no-rise
analysis, prior to project approval. This analysis will be completed when
more detailed design of piers is available.

Increases in impervious surface area are generally associated with both
increased pollutant load in runoff and with increased stormwater flow
control problems. Stormwater guidelines for WSDOT, ODOT, and the
City of Portland were followed by the project team when developing the
conceptual stormwater management plan. After considering areas
requiring treatment and after applying technical feasibility criteria per the
guidelines, between 35 and 38 acres of untreated impervious surface
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would remain for each of the build alternatives. The CRC Conceptual
Design Stormwater Report fully discusses the applied guidelines.

There are no substantive differences among the build alternatives in the
overall amount of new impervious surface area. Although these represent
a very small percentage increase in paved area for the watersheds
involved, this would be an incremental adverse effect on stream water
quality. None of the alternatives is likely to measurably affect flow
conditions within the project area. Except for Burnt Bridge Creek, flows
in project area waters are controlled by tides, dams, or pumps.

Although the total amount of impervious surface area would increase for
each of the build alternatives, the amount of untreated impervious
surface would drop dramatically. This is because all new or
reconstructed impervious areca would be treated, while under the No-
Build Alternative runoff from some existing impervious surfaces is not
retained or treated, and a portion drains directly into surface water bodies
without impediment. Any of the build alternatives would decrease the
area contributing untreated runoff to waterways by more than 120 acres.

Total suspended solids and other pollutants entering waterways would
decrease substantially in the overall project area from all build
alternatives, the Burnt Bridge Creek and Columbia Slough drainages
could have increases in certain pollutants compared to current conditions.

Another pollutant, dissolved copper, is known to have a harmful effect
on fish.* Burnt Bridge Creek and the Columbia Slough could receive
increased loads of dissolved copper. However, this increase in copper is
due largely to the conceptual stormwater design used to conduct the
DEIS analysis. This conceptual design, which is one of many under
consideration, would collect runoff from the south portion of the I-5 river
bridge and the highway across Hayden Island, and convey it to treatment
facilities near Marine Drive before discharging into the Columbia
Slough. This stormwater management design is preliminary and would
require exceptions from design standards from FHWA and ODOT. Other
approaches are also being considered.

Alternative 1: No-Build

If the CRC project does not go forward, several adverse long-term effects
to water quality are anticipated.

Stormwater runoff from the I-5 crossing and much of the highway would
continue to flow untreated to the Columbia River and other surface
waters. As traffic and congestion continue to increase in the future,
pollutant loads would also increase. The load of pollutants, like copper,
could increase with more start-and-stop traffic, which increases brake
pad wear.

The existing I-5 crossing would continue to be more vulnerable to
collapse from a severe earthquake, which would cause major adverse
impacts to water quality in the Columbia River and North Portland

* Hecht et al., 2007.
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Exhibit 3.16-6

Harbor channel. In addition, the existing bridge will require repainting in
the future that could introduce contaminants into the Columbia River.

Alternative 2: Replacement Crossing with Bus Rapid Transit

Water Quality Effects Associated with Alternative 2

Environmental Metric®

A imate total i i

pproximate total impervious 249 249 247 047
surface area (acres)
Approximate untreated
impervious surface area 38 38 38 38
(acres)
Total Suspended Solids

43,293 43,293 43,177 43,177

(Ibs./year)
Total Phosphorus (lbs./year) 109 109 108 108
Dissolved Copper (Ibs./year) 8 8 8 8
Dissolved zinc (Ibs./year) 49 49 49 49

Source: CRC Conceptual Design Stormwater Technical Report and CRC Hydrology and Water Quality Technical Report.

® The Stacked Transit/Highway Bridge design would perform the same as the three-bridge replacement design.

As shown in Exhibit 3.16-6, for the replacement crossing designs
terminating at Kiggins Bowl or Lincoln, total impervious surface area
would encompass approximately 249 acres, approximately 43 acres more
than the existing condition. However, the amount of impervious surface
without stormwater treatment would decline by approximately 124 acres,
to a total of about 38 acres. Because the MOS designs do not include a
guideway extending further north, they would encompass approximately
247 acres of impervious surface, of which 38 acres would remain
untreated.

Pollutant loads from Alternative 2 would still be present, but would
decline for all pollutants of concern compared to the existing condition,
due to proposed treatment methods. Total suspended solids for these
alternatives would total approximately 43,293 pounds per year. Total
phosphorus loading would be approximately 109 pounds per year,
dissolved copper loading would be approximately 8 pounds per year, and
dissolved zinc loading would be approximately 49 pounds per year.

While the overall pollutant loading for the project area is expected to
decrease, the Burnt Bridge Creek and Columbia Slough basins would
experience increases in loads of certain pollutants. For example,
dissolved copper would increase by 0.2 pounds per year to total

1.4 pounds per year in the Bumnt Bridge Creek basin and by 0.5 pounds
per year to total 2.4 pounds per year in the Columbia Slough Basin.
Dissolved zinc would increase by 1.3 pounds per year to total 8.0 pounds
per year in the Bumt Bridge Creek Basin and by 2.0 pounds per year to
total 14.8 pounds per year in the Columbia Slough Basin. Effects on
water quality and estimated concentration of pollutants in natural waters

HYDROLOGY AND WATER QUALITY
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will be quantified after designs for infrastructure and treatment elements

are advanced.

Alternative 3: Replacement Crossing with Light Rail

Exhibit 3.16-7

Water Quality Effects Associated with Alternative 3

Environmental Metric®

Alternative 3: Replacement Crossing with Light Rail Transit

Kiggins Bowl  Mill Plain MOS (D)

Approximate total impervious 248 248 246 246
surface area (acres)

Approximate untreated

impervious surface area 38 38 38 38
(acres)

Total Suspended Solids 43,235 43,235 43,119 43,119
(lbs.lyear) ' ’ ’ ’
Total Phosphorus (Ibs./year) 108 108 108 108
Dissolved Copper (lbs./year) 8 8 8 8
Dissolved zinc (Ibs./year) 49 49 49 49

Source: CRC Conceptual Design Stormwater Technical Report and CRC Hydrology and Water Quality Technical Report.

® The Stacked Transit/Highway Bridge design would perform the same as the three-bridge replacement design.

As shown in Exhibit 3.16-7, for the replacement crossing designs
terminating at Kiggins Bowl or Lincoln, total impervious surface area
would encompass approximately 248 acres, approximately 42 acres more
than the existing condition. However, the amount of impervious surface
without stormwater treatment would decline by approximately 124 acres,
to a total of about 38 acres. Those replacement crossing designs
terminating at the Clark College or Mill Plain would encompass
approximately 246 acres of impervious surface, of which 38 acres would
remain untreated.

As shown in Exhibit 3.16-7, pollutant loading would be similar to
Alternative 2.

HYDROLOGY AND WATER QUALITY EXISTING CONDITIONS AND ENVIRONMENTAL CONSEQUENCES » 3-387

10505



COLUMBIA RIVER CROSSING

Alternative 4: Supplemental Crossing with Bus Rapid Transit

Exhibit 3.16-8
Water Quality Effects Associated with Alternative 4

Alternative 4: Supplemental Crossing with Bus Rapid Transit

Environmental Metric 7 M'“ Plain MOS(D)
A imate total i i

pproximate total impervious 234 234 232 232
surface area (acres)
Approximate untreated
impervious surface area 35 35 35 35
(acres)
Total Suspended Solids 40,735 40,735

40,619 40,619

{lbs./year)
Total Phosphorus (lbs./year) 102 102 102 102
Dissolved Copper (lbs./year) 8 8 8 8
Dissolved zinc (lbs./year) 46 46 46 46

Source: CRC Conceptual Design Stormwater Technical Report and CRC Hydrology and Water Quality Technical Report.

For the supplemental crossing designs terminating at Kiggins Bowl or
Lincoln, total impervious surface area would encompass approximately
234 acres, approximately 28 acres more than the existing condition
(Exhibit 3.16-8). However, the amount of impervious surface without
stormwater treatment would decline by approximately 127 acres, to a
total of about 35 acres. Those supplemental crossing designs terminating
at the Clark College or Mill Plain would encompass approximately 232
acres of impervious surface, of which 35 acres would remain untreated.

Pollutant loads from Alternative 4 would still be present, but would
decline for all pollutants of concern compared to the existing condition,
due to proposed treatment methods. Total suspended solids for these
alternatives would total approximately 40,735 pounds per year. Total
phosphorus loading would be approximately 102 pounds per year,
dissolved copper loading would be approximately 8 pounds per year, and
dissolved zinc loading would be approximately 46 pounds per year.

While the overall pollutant loading for the project area is expected to
decrease, the Burnt Bridge Creek and Columbia Slough basins would
experience increases in loads of certain pollutants. For example,
dissolved copper would increase by 0.2 pounds per year to total

1.4 pounds per year in the Burnt Bridge Creek basin and by 0.2 pounds
per year to total 2.1 pounds per year in the Columbia Slough Basin.
Dissolved zinc would increase by 1.2 pounds per year to total 7.9 pounds
per year in the Burnt Bridge Creek Basin, but would decrease by

0.1 pounds per year to total 12.7 pounds per year in the Columbia Slough
Basin. Effects on water quality and ultimate concentration of pollutants
in natural waters will be quantified after designs for infrastructure and
treatment elements are advanced.

HYDROLOGY AND WATER QUALITY
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Alternative 5: Supplemental Crossing with Light Rail

Exhibit 3.16-9

Water Quality Effects Associated with Alternative 5

Environmental Metric

DRAFT ENVIRONMENTAL IMPACT STATEMENT

Total i i rf:

otal impervious surface area 233 233 231 231
(acres)
Untreated impervious surface

35 35 35 35
area {acres)
Total Suspended Solids
40,677 40,677 40,561 40,561

(Ibs./year)
Total Phosphorus (Ibs./year) 102 102 101 101
Dissolved Copper (Ibs./year) 8 8 8 8
Dissolved zinc (lbs./year) 46 46 46 46

Source: CRC Conceptual Design Stormwater Technical Report and CRC Hydrology and Water Quality Technical Report.

For the supplemental crossing designs terminating at Kiggins Bowl or
Lincoln, total impervious surface area would encompass approximately
233 acres, approximately 27 acres more than the existing condition
(Exhibit 3.16-9). However, the amount of impervious surface without
stormwater treatment would decline by approximately 127 acres, to a
total of about 35 acres. Those replacement crossing designs terminating
at the Clark College or Mill Plain would encompass approximately 231
acres of impervious surface, of which 35 acres would remain untreated.

Pollutant loading is similar to Alternative 4.

3.16.3 Long-Term Effects of Project Components

This section discusses the specific impacts associated with project
components and options. Tolling scenarios and transportation
system/demand management options have no notable effect on water
quality so are not specifically discussed below.

Multimodal River Crossing and Highway Improvements
(Replacement Crossing with Alternatives 2 and 3; Supplemental
Crossing with Alternatives 4 and 5)

As discussed above, the replacement crossing would improve stormwater
treatment compared to No-Build and the supplemental crossing. The
supplemental crossing would improve stormwater treatment when
considering the entire project area compared to the No-Build Altemative,
but not by as much as the replacement crossing. Highway interchange
options would not differ substantially in their stormwater effects. Impacts
to the 100-year floodplain would be minor. A detailed no-rise analysis
will be performed later in the design process.

The stacked transit/highway bridge design for the replacement crossing
would reduce the pollutant load in stormwater from the crossing slightly
more than the standard replacement crossing, the supplemental crossing,
or No-Build. Transit vehicles would travel in the interior of the bridge

HYDROLOGY AND WATER QUALITY
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structure, reducing the overall impervious surface area, and any
pollutants associated with them would be collected and treated prior to
discharge.

Transit Mode (BRT with Alternatives 2 and 4; LRT with Alternatives
3 and 5)

Pollutant constituents in runoff from non-electric bus rapid transit
vehicles are comparable to those from other road vehicles. Constituents
include metals, such as copper from brake-pad wear. Light rail does not
use a braking system that contains copper, and light rail is not associated
with many other pollutants typically contained in road runoff. The bus
rapid transit option would also include slightly more new impervious
surface area than light rail options. An additional 1 acre of impervious
surface would be needed for bus rapid transit at the Expo Center station
to allow for bus turnaround and passenger transfer to light rail. Extending
the light rail line across the river would not require this much new
impervious area at the Expo Center station. These factors mean that light
rail options are likely to have fewer adverse effects to water resources
when compared to bus rapid transit.

Bus rapid transit could potentially require expanding the C-TRAN bus
maintenance facility in east Vancouver at 65th Avenue by approximately
6.7 acres. No floodplain encroachments are anticipated at this site.
Associated stormwater treatment would result in minimal impacts to
surface water or ground water resources.

Likewise, light rail would require expansion of the existing Ruby
Junction maintenance facility on NW Eleven Mile Avenue in Gresham
by approximately 10.5 acres. Portions of the site are located within the
100-year floodplain, however no structures are proposed to be erected
within the floodplain. If structures were constructed, or the floodplain
were otherwise encroached upon, balanced cut and fill would likely be
required. Associated stormwater treatment would result in minimal
impacts to surface water or ground water resources.

Even if the No-Build Alternative is chosen and CRC is not built, regional
transit services are likely to increase from other projects, and expansion
of the vehicle maintenance facilities would likely occur. If one of the
build alternatives is chosen for CRC, this project would contribute to the
size of that expansion.

Transit Terminus Options (with all Alternatives)

The terminus options would have potentially different effects on water
quality only in the northern part of the project area where the Kiggins
Bowl terminus is near steep slopes. This could potentially increase
erosion that could affect Burnt Bridge Creek. If an accident were to
occur in this part of the route during transit operation, then spills or leaks
from the accident could potentially affect the creek. The Lincoln
terminus does not run near steep slopes or surface waters.

The Kiggins Bowl terminus would also entail a larger increase in
impervious area in the Burnt Bridge Creek watershed. The Lincoln
terminus would drain into the Columbia River watershed, which is much
larger than Burnt Bridge Creek’s. Small watersheds are affected more by
a small increase in impervious area, so the same acreage of impervious

. ' 'YDROLOGY AND WATER QUALITY
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surface could have greater water quality effects in Burnt Bridge Creek
(Kiggins Bowl terminus) than the Columbia River (Lincoln terminus).

Compared to the full-length Kiggins Bowl terminus, building shorter-
length routes to either the Clark College or Mill Plain transit centers
would avoid the potential effects to Burnt Bridge Creek. Both MOS
options would also have less impervious surface than the Kiggins Bowl
terminus, though not substantially less because the MOS options would
still include multiple park and rides. The shorter Mill Plain option would
have slightly lower impacts to water resources than the Lincoln terminus
option.

Transit Alignment Options (with all Alternatives)

The transit alignment options (adjacent vs. offset; two-way Washington
vs. Broadway-Washington; two-way Broadway vs. Broadway-Main; or
16th Street vs. McLoughlin) would have no measurable differences in
long-term water quality effects.

3.16.4 Temporary Effects

For the water quality analysis, temporary effects are those that would
occur during construction, and that would likely cease once construction
1s finished. No CRC-related construction would occur if the No-Build
Alternative is chosen, so no temporary effects are considered for that
option.

Construction involves ground disturbance, which can increase soil
erosion substantially. Construction that causes disturbance along river or
stream banks would increase the potential for erosion into the water. If
runoff contains extra sediment from erosion, waterways can become
turbid (cloudy rather than clear), and can build up excessive sediment
deposits. Section 3.14, Ecosystems, discusses the harmful effects of
turbidity to fish.

The area of potential ground disturbance would differ only slightly
among the roadway and terminus options. The Lincoln terminus option
would result in ground disturbance of 373 acres for the supplemental
crossing alternatives, and 384 acres of disturbance for the replacement
crossing alternatives. The Kiggins Bowl terminus option would result in
ground disturbance of 354 acres for the supplemental crossing
alternatives, and 366 acres of disturbance for the replacement crossing
alternatives. The MOS options would result in approximately two acres
less disturbance than the Kiggins Bowl terminus for all build
alternatives.

In the northern part of the project area the Kiggins Bowl terminus runs
alongside Burnt Bridge Creek for about 1,400 feet and would slightly
encroach on its protected buffer area. Construction of this alignment
would have a higher potential for erosion or releases of hazardous
materials that could affect the creek’s water quality.

Topography in the area is generally flat, except near Burnt Bridge Creek.

Outside of that area, none of the project alternatives are likely to cause
substantial amounts of erosion that could create turbidity and
sedimentation effects. Roadway construction of the I-5/SR 500
interchange (all build altematives) may disturb steep slopes near Burnt
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Exhibit 3.16-10
Acres Of Below-Grade Roadway

Columbia 0
Slough |07

Replacement

Columbia
River

Burnt Bridge
Creek

TOTAL

7 Supplemental

5 10 15 20 25 30

ACRES

Source: CRC Hydrology and Water Quality
Technical Report.

How can | learn more?

The Conceptual Stormwater Design Report
includes detailed analysis of the design
options for stormwater facilities in each
watershed, and discusses the regulatory
requirements that they address.
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Bridge Creek. These activities could cause temporary degradation of
water quality from erosion.

In-water construction work on the bridge piers in the Columbia River
could stir up sediments on the river bed, which would increase turbidity
and could release any pollutants from the sediment into the water.

Construction material or demolition debris that accidentally drops into
the water can stir up sediments or physically harm organisms. Potentially
harmful construction or demolition materials could include lead-based
paint on portions of the existing I-5 bridges, wet concrete that
substantially raises pH levels, or accidental fuel or other chemical
releases from construction machinery. The replacement alternatives (2
and 3) would involve demolishing and removing the existing bridges.
The supplemental alternatives (4 and 5) would invelve extensive
structural reinforcement of the existing bridges. Both activities would
have the potential to release pollutants into the Columbia River.

Any below-grade construction may require groundwater pumping.
Constructing roads or transit lines below the surrounding surface grade
can alter groundwater conditions, if pumping is required to keep the site
from flooding. If there are nearby hazardous materials sites, this can
increase the likelihood of contaminated groundwater spreading out from
the site. Exhibit 3.16-10 shows the amount of below-grade construction
currently proposed in each watershed for the roadway and crossing
options.

The potential sites for a bridge assembly/casting yard are unknown at
this time. However, they are likely to be adjacent to the Columbia River,
Willamette River, or other water body in the region. The existing
conditions on the assembly/casting yard could range from a developed
and paved port terminal to a currently undeveloped site. The
casting/assembly yard activities may or may not increase stormwater
runoff over existing conditions and may or may not increase pollutant
loading. Before any site is selected, a thorough, site-specific
environmental impact analysis will be conducted. All necessary permits
will be secured prior to site development and operations.

3.16.5 Potential Mitigation for Adverse Effects

State and local regulations require mitigation measures so that long-term
water quality and hydrology impacts associated with road or transit
construction would be largely avoided or minimized. The project would
not be constructed until state, federal, and local agencies approve the
proposed impact minimization and mitigation methods.

The CRC project will develop plans to control construction-related risks
from erosion, sedimentation, or accidental spills. Construction will not
begin until these plans are approved by the appropriate agencies. Plans
will specifically address spill prevention, in-water construction work, and
could include specific water quality targets with penalties if these are not
met. There may be special runoff control requirements to address the
303(d) listings of each of the waterways in the project area.

The project will use best management practices to minimize turbidity and
release of pollutants during in-water construction in the Columbia River
and North Portland Harbor. The project team will prepare applications

HYDROLOGY AND WATER QUALITY
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for dredging and fill activities under Section 404 of the Clean Water Act,
administered by the U.S. Army Corps of Engineers, and will seek water
quality certification under Section 401 of the Clean Water Act,
administered by the Oregon Department of Environmental Quality and
Washington State Department of Ecology.

Sites with existing soil or groundwater contamination near construction
areas will be further studied and tested before any groundwater pumping
occurs, in order to avoid causing such contamination to spread.

A flood-rise analysis will be conducted during the final design to
calculate the impact that piers in the water will have on flood elevation,
in accordance with local and state regulations and Executive Order
11988 — Floodplain Management. A rise, if any, would be very small,
given the size of the Columbia River in comparison to the project. If
necessary, appropriate compensation would be identified to negate flood
rise impacts.

A stormwater collection and treatment system will be developed in final
design. Until then, the project team has prepared a conceptual design in
order to evaluate general feasibility and water quality effects associated
with the build alternatives. The conceptual design was prepared to meet
the requirements of Oregon and Washington Departments of
Transportation, and the Cities of Portland and Vancouver. However, this

is just one possible approach of many that will continue to be considered.

In addition, following identification of a locally preferred alternative, the
project team will prepare a Biological Assessment and through formal
consultation procedures with NMFS and USFWS will further define
stormwater treatment requirements.

The conceptual design prepared for DEIS analysis entails gravity pipe
drainage systems that would collect and convey runoff from the new
bridges, transit guideway, and road improvements. Basic treatment
would reduce total suspended solids to the maximum feasible extent
before runoff reaches surface waters. Because the transit facilities and
roadways will be operated by different agencies with responsibility for
maintenance, roadway and transit runoff would likely be directed to
different facilities.

No mitigation of potential hydrologic or water quality effects from the
No-Build Alternative would occur.

Potential Mitigation in Columbia Slough Watershed

The conceptual stormwater management approach used in the DEIS
analysis would convey stormwater from the transit guideway and
highway bridges and structures on Hayden Island through the collection
system to new treatment swales or ponds near Marine Drive, rather than
treating it on Hayden Island. The Marine Drive location has fewer space
and land use constraints compared to Hayden Island. It would, however,
transfer stormwater currently discharging to the Columbia River to the
Columbia Slough. This would likely require a design exception. In
addition, because the Columbia Slough is a much smaller waterway than
the Columbia River, this could contribute to a more noticeable effect on
water quality. This conceptual stormwater design would require
exceptions from FHWA and ODOT design standards. Other stormwater
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treatment approaches will continue to be evaluated and considered,
including options that would treat runoff on Hayden Island rather than
conveying it to the Marine Drive area.

Potential Mitigation in Columbia River Watershed

The existing stormwater system in this area collects runoff both from I-5
and from about 250 acres of downtown Vancouver. The build
alternatives would separate the highway runoff from this system and treat
it in several bioinfiltration swales. During high-flow events, water from
the highway would reconnect to the existing system and discharge to the
Columbia River after a minimum residence time in the swales. Some
parts of the highway that will not be reconstructed for this project will
remain connected to the existing system and would continue to discharge
to the river without treatment.

In the conceptual design used for DEIS analysis, runoff from the high
point of the transit bridge over the river to its touchdown point in
Vancouver would flow to a swale near SR 14 before discharging to the
Columbia River through an existing outfall. In downtown Vancouver, if
curbs separate the transit guideway from the existing roadway,
engineered water quality treatment devices could treat transit runoff
before releasing it to the City stormwater system.

Runoff from the Clark College Park and Ride could be treated either by
swales or engineered water quality treatment devices, depending on the
final layout.

Potential Mitigation in Burnt Bridge Creek Watershed

Existing stormwater retention ponds near the Main Street interchange
and 15th Avenue and 41st Circle could be expanded under all build
alternatives to handle highway and guideway runoff.
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3.17 Geology and Soils

Understanding potential geologic and soils hazards and impacts is a
priority for large infrastructure projects such as CRC. Bridges are vital
links in the transportation system and are often especially vulnerable
during earthquakes or landslides. The Pacific Northwest is a geologically
active region and experiences earthquakes both large and small, as well
as landslides and erosion along vulnerable slopes. Careful consideration
of design, location, and construction techniques improves the safety of
transportation structures during seismic events and increases stability in
areas prone to erosion and landslides. This section also considers
potential impacts to groundwater. The information presented in this
section is based on the Geology and Soils Technical Report.

3.17.1 Existing Conditions

The information presented here was gathered from published reports,
previous investigations of the project area, and project-related
geotechnical borings conducted in 2006. Once a preferred alternative or
alignment has been identified, more detailed geotechnical evaluations
will be performed in order to finalize design and construction details.

Earthquakes

Several types of earthquakes could occur in the project area.

Exhibit 3.17-1 illustrates relative earthquake hazard for this area. There
is a large, offshore subduction fault that occurs where the Juan de Fuca
tectonic plate plunges under the North American Plate approximately
120 miles west of the I-5 crossing. This subduction fault is capable of
producing a large earthquake of magnitude 9.0 on the Richter scale,
which is similar in size and type to the Indonesian earthquake of
December 2004. Geologists estimate that earthquakes of that size occur
here, on average, every 350 to 700 years. The last such earthquake
happened a little more than 300 years ago.

Smaller earthquakes are also possible along several near-surface faults
located around the project area. Geologists estimate that the largest
possible earthquake from these smaller faults would be about a
magnitude 6.5 on the Richter scale. Although not as powerful as
subduction fault earthquakes, those earthquakes originating from near-
surface faults are strong enough to damage structures and destroy those
built without adequate seismic considerations. Near-surface faults also
produce many smaller earthquakes of lesser intensity, with more than a
dozen such quakes large enough to feel every year in Washington and
Oregon. Although no near-surface faults have been mapped inside the
CRC project area, Exhibit 3.17-2 shows the locations of the closest
known faults, located to the south of the project area.

Seismic activity in the Portland-Vancouver area varies widely in the
potential severity of effects. The earthquake hazard zone map shows a
map of the relative earthquake ratings in the project area. These ratings
take into account a variety of potential earthquake effects to create a
scale with A being the greatest hazard, to D being the least. Damage
from earthquakes is not always directly related to how hard the shaking
is. While shaking can certainly stress or damage structures, often a

GEOLOGY AND SOILS

How can | learn more?

Chapter 4 of the Geology and Soils Technical
Report gives a detailed, technical description
of geologic conditions and hazards in the

project area.

How strong is a 9.0

earthquake?

In the Richter scale for earthquake
magnitude, each increase of one whole
number (for example, from 6.0to0 7.0) is a
ten-fold increase in earthquake strength.
This means that shaking from a major
subduction fault quake at a magnitude of
Richter 9.0 could be more than 100 times
stronger than from the most severe surface
fault quakes with magnitudes of Richter 7.0.

Exhibit 3.17-1

Earthquake Hazard Zone Map
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[ sepriamenal fover Coossny ;
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Source: Mabey et al. 1993, 1994.
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Exhibit 3.17-2

Mapped Faults Closest to the CRC Area

greater hazard results from how the ground under the structure reacts to
the quake.

Loose, sandy soils, such as the first layer of substrate beneath the
Columbia River and its historic flood plain, can lose strength in an
earthquake, and may begin acting like a liquid. If these soils have
roadways or other structures on them, the ground can suddenly
stop providing support. Loose, soft soils may act as amplifiers

l Q) =
\ 2

[

during earthquakes, resulting in stronger shaking near the
ground surface than in other areas with different types of soils.

Areas with steep slopes can also be vulnerable to failure during
an earthquake. Sideways motion can cause slopes to collapse.
Road or transit facilities near steep slopes can be in danger
during earthquakes from landslides as well as direct effects of
the shaking.

Soils and Bedrock

The Columbia River Crossing project is located in a relatively
flat area covered by deep, unconsolidated deposits of sand,
gravel, cobbles, and boulders.

Underlying these deposits is a rock-like, cemented sand and
gravel layer known locally as the Troutdale Formation. The
depth to the Troutdale Formation varies across the site, from
approximately 100 feet below the North Portland Harbor
crossing to more than 200 feet below the southern portion of the
main river crossing to less than 50 feet near the north bank of
the main river crossing.

In Oregon, the project area is located in the historic floodplain
of the Columbia River. Before development and the creation of
dikes and dams in the region which now generally limits the

Source: CRC Geology and Soils Technical Report.

TERMS & DEFINITIONS
Liquefaction

Liquefaction is a phenomenon associated
with earthquakes in which sandy to silty,
water-saturated soils behave like fluids. As
seismic waves pass through saturated soil,
the structure of the soil distorts, and spaces
between soil particles collapse, causing
ground failure. In general, recently deposited
loose sediment and areas with high water
tables are the most vulnerable to
liquefaction.

3-396 - CHAPTER 3
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100-year floodplain to the river channel, this area was part of a
large river channel wetland complex. Soils were typically deep
silts and sands, and the entire area is relatively flat and used to
flood regularly. Since development began in the area, dikes and
other flood protection techniques have disconnected the river from most
areas of its former floodplain. Fill material, usually sand dredged from
the Columbia River channel, was used to raise many of these low-lying
areas prior to building the commercial, residential, industrial and
recreational facilities the land now supports. These soils can be subject to
liquefaction or amplification during an earthquake.

In Washington, the project area is located on a gently sloping terrace that
is naturally above the river floodplain. Local areas of filled or excavated
soil are not uncommon in the developed areas in or near the project in
Washington. The only steep slopes mapped by the City of Vancouver in
the primary project area are under the I-5 bridges, and near Burnt Bridge
Creek, which is located near the SR 500 interchange.

The project area is not located in an area of where lava and lahar flows
associated with volcanic eruptions has occurred within the past 20,000
years. Flows from currently active volcanoes could impact the Columbia
River upstream of the project area (Mt. Hood and Mt. Adams), or
downstream (Mt. St. Helens).

GEOLOGY AND SOILS
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Groundwater

Near-surface groundwater in the project area is heavily influenced by the
height of the water in the Columbia River. The river level can change
based on tides or on releases of water from dams upstream. Near-surface
groundwater is typically found within 20 feet of the surface in the project
area. Local soils, slopes, and stormwater systems can heavily influence
this, sometimes providing for better drainage, and sometimes
contributing to surface ponding.

Groundwater conditions can affect the cost or practicality of options,
alignments, construction techniques, or construction timing. In places
where excavation is required, encountering near-surface groundwater
requires pumping, diverting, or blocking the water from the construction
area.

Deeper groundwater is part of the Troutdale aquifer, and is the source of
drinking water in the Washington part of the project area. The EPA has
designated this as a “sole-source” aquifer, which means that alternative
supplies are not feasible. It is accessed both by private wells and
muntcipal wells. One of Vancouver’s municipal wells is located within
the project area. This project will require EPA review and approval to
ensure that its activities do not create a substantial hazard to public
health. In Oregon, although municipal water sources are outside of the
project area, some private wells near the project are on record. Project
alternatives were analyzed to see whether they have the potential to
affect these groundwater resources. The Oregon portion of the project is
not located over the Troutdale sole-source aquifer.

Existing Project Facilities

In 2006, a panel of geotechnical and bridge engineering experts reviewed
seismic vulnerabilities for the existing I-5 bridges over the Columbia
River.* The northbound span of the bridge was constructed in 1917, and
full details of the foundation and pier construction are not known. In
1958, the southbound bridge span was constructed, and the original
bridge was renovated to allow for a wider and higher shipping channel.
The piers of the older bridge were also reinforced, although knowledge
of and design for earthquakes was not well developed at that time. The
piers of both bridges are built on top of wooden and steel pilings that do
not extend into the underlying Troutdale Formation at the site. The piles
were driven to a depth of not more than 70 feet into the alluvial sands,
silts and gravels overlying the Troutdale Formation.

This seismic panel warned that the top layer of this substrate could
experience liquefaction during a severe earthquake, and major seismic
retrofitting of the existing structures would be required to enable them to
withstand such an earthquake without collapsing. Both bridge structures
have lift spans that are operated by large counterweights. These
counterweights were also identified as a potential source of bridge
mstability during an earthquake.

* CRC Seismic Panel, 2006.
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Exhibit 3.17-3

3.17.2 Long-term Effects of Project Alternatives

Long-term effects are those that continue after the construction of the
project is complete, and are summarized in the following discussion. In
the case of the No-Build Alternative, long-term effects are those that can
be reasonably anticipated if the existing facilities receive only
maintenance rather than expansion or replacement.

Alternative 1: No-Build

Under the No-Build Alternative, the CRC project would not go forward,
and the seismic improvements planned for the build alternatives would
not occur. The I-5 crossing would remain vulnerable to serious damage
or collapse during a major seismic event.

The No-Build Alternative would not improve the ability of the elevated
roadway on Hayden Island or the touchdown point in South Vancouver
to withstand a major earthquake. Under the No-Build Alternative transit
buses would continue to travel on the existing I-5 crossing and elevated
roadway in the Hayden Island area, and would thus be subject to the
existing, higher risk of earthquake damage than with the build options.

The No-Build Alternative would not disturb existing ground surfaces nor
pose an additional risk to groundwater supplies.

Alternative 2: Replacement Crossing with Bus Rapid Transit

Seismic Vulnerability, Soils Impacts, and Groundwater Impacts from Alternative 2

Environmental Metric®

Alte o R o

Seismic vulnerability

Most improved

Most improved

Most improved

Most improved

Soils

Mitigable impacts to
steep slopes near
Burnt Bridge Creek
and Columbia River,
with slightly high risk.

Mitigable impacts to
steep slopes near
Burnt Bridge Creek
and Columbia River,

with slightly lower risk.

Mitigable impacts to
steep slopes near
Burnt Bridge Creek
and Columbia River,

with slightly lower risk.

Mitigable impacts to
steep slopes near
Burnt Bridge Creek
and Columbia River,
with slightly lower risk.

Groundwater

Potential impacts to
groundwater if not
addressed for park
and ride facilities and
other excavation.

Potential impacts to
groundwater if not
addressed for park
and ride facilities and
other excavation.

Potential impacts to
groundwater if not
addressed for
excavation.

Potential impacts to
groundwater if not
addressed for
excavation.

Source: CRC Geology and Soils technical Report and CRC Seismic Panel Report.

# The Stacked Transit/Highway Bridge (STHB) design would perform the same as the three-bridge replacement design.

1(?5’?%' CHAPTER 3

As shown in Exhibit 3.17-3, the replacement crossing designs would
result in long-term benefits by improving the ability of the river crossing
to withstand a major earthquake by incorporating modern seismic
standards into the design.

Soil disturbance would occur with this alternative. Although soil
stabilization techniques would be employed during construction and
operation, the potential exists for steep slopes to become destabilized.

GEOLOGY AND SOILS
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The Kiggins Bowl terminus may result in slightly higher risk of steep
slope disturbance due to the proposed construction of a transitway closer
to steep slopes near Burnt Bridge Creek. The other terminus options,
would still require construction activities related to roadways near the
steep slopes of Bumt Bridge Creek, but not to the same extent as with the
Kiggins Bowl terminus.

Groundwater impacts are not anticipated to occur with this alternative if
proper design and implementation of protection measures occurs. The
Kiggins Bowl and Lincoln terminus options would result in the
excavation for park and ride facilities that could impact groundwater
flows and supply. The MOS options would not require excavation for
park and ride facilities, but would still require excavation for other
construction activities.

Alternative 3: Replacement Crossing with Light Rail

Exhibit 3.17-4
Water Seismic Vulnerability, Soils Impacts, and Groundwater Impacts from Alternative 3

Alternative 3: Replacement Crossing with Light Rail Transit

Environmental Metric®

Most improved

Seismic vulnerability Most improved Most improved Most improved

groundwater if not
addressed for park
and ride facilities and
other excavation.

groundwater if not
addressed for park
and ride facilities and
other excavation.

groundwater if not
addressed for
excavation.

Soils Mitigable impacts to Mitigable impacts to Mitigable impacts to Mitigable impacts to
steep slopes near steep slopes near steep slopes near steep slopes near
Burnt Bridge Creek Burnt Bridge Creek Burnt Bridge Creek Burnt Bridge Creek
and Columbia River and Columbia River and Columbia River and Columbia River

Groundwater Potential impacts to Potential impacts to Potential impacts to Potential impacts to

groundwater if not
addressed for
excavation.

Source: CRC Geology and Soils technical Report and CRC Seismic Panel Report.

 The Stacked Transit/Highway Bridge (STHB) design would perform the same as the three-bridge replacement design.

Alternative 3 would have the same impacts for seismic vulnerability,
soils and groundwater as Alternative 2, as shown in Exhibit 3.17-4.

GEOLOGY AND SOILS
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Exhibit 3.17-5

Alternative 4: Supplemental Crossing with Bus Rapid Transit

Seismic Vulnerability, Soils Impacts and Groundwater Impacts from Alternative 4

Environmental Metric

Alternative 4: Supplemental Crossmg with Bus Rapld Transit

Seismic vuinerability

Improved

Improved

Ciark Colleg MOS

Improved

Mm Plam MOS (D)

Improved

Soils

Mitigable impacts to
steep slopes near
Burnt Bridge Creek
and Columbia River.

Mitigable impacts to
steep slopes near
Burnt Bridge Creek
and Columbia River.

Mitigable impacts to
steep slopes near
Burnt Bridge Creek

and Columbia River.

Mitigable impacts to
steep slopes near
Burnt Bridge Creek
and Columbia River.

Groundwater

Potential impacts to
groundwater if not
addressed for park
and ride facilities and
other excavation.

Potential impacts to
groundwater if not
addressed for park
and ride facilities and
other excavation.

Potential impacts to
groundwater if not
addressed for
excavation.

Potential impacts to
groundwater if not
addressed for
excavation.

Source: CRC Geology and Soils Technical Report and CRC Seismic Panel Report.

Exhibit 3.17-6

As shown in Exhibit 3.17-5, the supplemental crossing designs would
result in long-term benefits by retrofitting the existing bridges to meet
seismic standards for northbound traffic and building additional bridges
for southbound traffic and public transit that exceeds seismic standards.

The supplemental crossing designs would have the same impacts for
seismic vulnerability, soils and groundwater as Alternatives 2 and 3.

Alternative 5: Supplemental Crossing with Light Rail

Seismic Vulnerability, Soils Impacts, and Groundwater Impacts from Alternative 5

Environmental Metric

Alternative 5: Supplemental Crossmg with nght Rail Transit

Seismic vulnerability

Improved

meoln Termmus

Improved

C!ark Colle e MOS

Improved

: gMiu'élaiﬁ MOS (D) -

Improved

Soils

Mitigable impacts to
steep slopes near
Burnt Bridge Creek
and Columbia River.

Mitigable impacts to
steep slopes near
Burnt Bridge Creek
and Columbia River.

Mitigable impacts to
steep slopes near
Burnt Bridge Creek

and Columbia River.

Mitigable impacts to
steep slopes near
Burnt Bridge Creek
and Columbia River.

Groundwater

Potential impacts to
groundwater if not
addressed for park
and ride facilities and
other excavation.

Potential impacts to
groundwater if not
addressed for park
and ride facilities and
other excavation.

Potential impacts to
groundwater if not
addressed for
excavation.

Potential impacts to
groundwater if not
addressed for
excavation.

Source: CRC Geology and Soils Technical Report and CRC Seismic Panel Report.
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Alternative 5 would have the same impacts for seismic vulnerability,
soils and groundwater as Alternative 4, as shown in Exhibit 3.17-6.
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3.17.3 Long-Term Effects of Project Components

This section describes the impacts of specific project components and
options. Transit operations options, tolling scenarios, and transportation
system/demand management options do not affect the geology and soils
analysis, so are not specifically addressed below.

Multimodal River Crossing and Highway Improvements
(Replacement Crossing with Alternatives 2 and 3; Supplemental
Crossing with Alternatives 4 and 5)

The replacement crossing designs would likely provide the greatest
protection in the event of a severe earthquake, because all of the
structures would be new. With the supplemental crossing designs, the
existing 1917 and 1958 structures would be retrofitted. For the geologic
analysis, there is no other substantial difference between the replacement
and supplemental crossings.

The existing and proposed interchanges and bridge touchdown points
between Marine Drive and South Vancouver are located in the highest
risk earthquake zone. With No-Build, in an earthquake, elevated
structures or embankments could be damaged or collapse. The build
alternatives would improve the ability of the roadway to withstand a
major earthquake because they will follow modern seismic standards.

Near Burnt Bridge Creek in the northern part of the project area, all
existing and proposed roadway alignments come within 200-400 feet of a
high-hazard earthquake area. Potential landslides and soil liquefaction
could occur in this area during an earthquake, which could damage the
roadway and any adjacent facilities.

As the stacked transit/highway bridge (STHB) design for the
replacement crossing would entail greater weight loading of one bridge,
it would likely require an additional set of piers and may require larger
piers than the three-bridge replacement crossing. The STHB would be
designed to the same standard of seismic safety as the three-bridge
design.

Transit Mode (BRT with Alternatives 2 and 4; LRT with Alternatives
3 and5)

The transit mode choice between bus rapid transit and light rail transit,
including their respective maintenance bases, has no meaningful effect
geology, soils, and ground water.

Transit Terminus Options (with all Alternatives)

The Kiggins Bowl terminus has a slightly higher risk of landslides and
erosion than the Lincoln terminus, although this could be mitigated
through design and construction techniques.

The proposed Kiggins Bow! Park and Ride facility is located near steep
slopes associated with Burnt Bridge Creek. The design of the Kiggins
Bowl terminus would have the transit guideway cross I-5 on an elevated
structure near Kiggins Bowl. Without proper construction techniques,
construction near these areas could increase the potential for landslides
or erosion. The Lincoln terminus would not change the current risk of
landslide or erosion.

GEOLOGY AND SOILS EXISTING CONDITIONS AND ENVIRONMENTAL CONSEQUENCES -« 3-401
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Park and ride structures could include underground parking. Deeper
excavation is more likely to encounter groundwater. There is greater
potential for this risk at the Kiggins Bowl Park and Ride facility.
Facilities would need to be designed to avoid leaks into or flooding of
the lower levels, which could impact groundwater resources.

Both the Clark College and Mill Plain terminus options would avoid the
potential groundwater, erosion, or landslide concerns associated with the
proposed Kiggins Bowl terminus. They would have all the other effects
of the other terminus options.

Transit Alignment Options (with all Alternatives)

OFFSET OR ADJACENT

The proposed transit station and guideway on Hayden Island would be
elevated under both alignment options. Hayden Island is in a high-risk
earthquake hazard zone, where elevated structures can be at risk of
damage or collapse.

BROADWAY-WASHINGTON OR TWO-WAY WASHINGTON

No differences in the geologic analysis are associated with the
Broadway-Washington or two-way Washington alignment options in
downtown Vancouver.

BROADWAY-MAIN OR TWO-WAY BROADWAY

No differences in the geologic analysis are associated with the
Broadway-Main or two-way Broadway alignment options associated
with the Lincoln terminus.

16th Street or MclLoughlin

No differences in the geologic analysis are associated with the 16th
Street or McLoughlin aligns options associated with the Kiggins Bowl
and Clark College terminus options.

3.17.4 Temporary Effects Related to Geology

All build alternatives would include excavating surface soils, creating
embankments, removing old roadways, and building access roads and
equipment staging areas. These activities can increase erosion and
downslope sedimentation. Building cut-banks and retaining walls can
decrease slope stability in steep areas. Stormwater runoff during
construction activity can include pollutants that can adversely affect
groundwater quality.

Park and ride structures could include underground parking. Deeper
excavation is more likely to encounter groundwater during construction
activities. De-watering during construction would require appropriate
techniques for ensuring groundwater and surface water quality and
hydrology is maintained.

3.17.5 Potential Mitigation for Adverse Effects

Current seismic standards will be incorporated into the design and
construction of all new structures for all of the build alternatives. With
the supplemental crossing alternative, the old I-5 bridges would be
seismically retrofitted to greatly decrease earthquake hazards. However,

*» CHAPTER 3 7 GEOLOGY AND SOILS
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the retrofitted structures could not be built to the same standards as a new
bridge.

For all build alternatives, ground improvement or deep foundations
would be required beneath transit and roadway foundations, especially in
the high-risk zones on Hayden Island and the touchdown point in South
Vancouver.

For the Kiggins Bowl terminus, measures would be required to avoid
increasing the risk of slides and erosion on steep slopes near Kiggins
Bowl.

For all the build alternatives, construction and operation of park and rides
and other project elements will be designed to first avoid, then minimize,
and then mitigate for negative groundwater impacts. Continued
coordination with EPA will occur to address the review approval process
for impacts to the Troutdale sole source aquifer.

Following identification of a preferred altemative, the project team will
conduct further site-specific geotechnical evaluation and evaluate
construction best management practices. When it is not possible to avoid
seismic hazards, steep slopes, or hazardous soil types, the project will
seek to minimize the effect of these conditions by using appropriate
geotechnical and engineering techniques.

GEOLOGY AND SOILS ' EXISTING CONDITIONS AND ENVIRONMENTAL CONSEQUENCES « 3-403
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3.18 Hazardous Materials

The CRC alternatives could have both adverse and beneficial effects
related to hazardous materials. The information presented in this section
is based on the CRC Hazardous Materials Technical Report, which is
included as an electronic appendix to this DEIS.

Project construction and operations employ a variety of hazardous
materials (fuels, lubricants, asphalt, paint, solvents, etc.). Any time such
materials are used there is a risk that they could be accidentally released
to the environment.

Project construction will occur on some properties that are already
contaminated, as is normal in a heavily developed area. There is a risk
that disturbing these contaminated sites could expose workers and others
to health hazards or could cause the contamination to spread. However,
by studying and testing these sites prior to construction, and with
appropriate measures to clean up contaminated sites, the overall results
of the build alternatives are likely to be beneficial for both the
environment and the community.

3.18.1 Existing Conditions

As shown on the maps on the following pages, the project alternatives
cross properties that have a long history of development and have had
varied uses over time. Agriculture, industry, commercial development,
and even residential land uses can result in a variety of potentially
hazardous materials being left in the soil and groundwater. Many of these
contaminants can remain for decades in the ground, and can spread when
they reach groundwater. These contaminants can cause harm to the
environment, including soils, surface water, and ground water such as the
Troutdale sole source aquifer, and to people, including nearby residents,
employees, and construction or utility workers that may encounter the
hazardous materials directly.

All of the build alternatives would acquire new property, demolish old
structures, disturb the ground, and contact groundwater, thus involving a
risk of encountering hazardous materials or contaminated soils or
groundwater during construction. The existing highway right-of-way and
transit maintenance bases also have sites of potential hazardous materials
on or adjoining them. These sites may pose environmental, health, or
liability concerns even if construction or acquisition related to the CRC
project does not occur.

Because of these risks, it is important to look at the history and current
uses of land near the project. This research provides a way to screen sites
that may have potential hazards. Identifying high-risk sites early in the
process provides essential liability protection for the project, both
financially and in terms of worker protection. It is not always possible to
identify all sites where hazardous material may be encountered, but
performing due diligence helps to lower the risk. Once a preferred
alternative or alignment is chosen, more detailed investigations of
properties near the project will be performed.

HAZARDOUS MATERIALS EXISTING CONDITIONS AND ENVIRONMENTAL CONSEQUENCES - 3-405
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Exhibit 3.18-1
Sites with Past or Present Hazardous
Materials Concerns
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Source: CRC Hazardous Materials Technical Report.
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The project area is heavily urbanized, and many properties have a history
of creating, using, or storing potentially hazardous material. Sites that are
most likely to impact the project are those that could be acquired for
right-of-way and those that are closest to the roadway and transit
alignments. Exhibit 3.18-1 shows the locations of these potentially high-
risk sites.

Based on initial research into land use history and search results of
government databases that track sites with environmental concerns, the
project identified 427 potential hazardous materials sites within 500 feet
of the project area. Of these, 31 sites ranked as potentially high-risk.
These sites were ranked based on criteria such as how close they are to
the project, what type of environmental concern the site has, and whether
contamination was cleaned up in the past or is known to currently exist
on the site. The CRC Hazardous Materials Technical Report provides
full details on the methods used to analyze the sites, and lists the
individual rankings. -

Potentially hazardous waste sites vary greatly in scope. Cleaning up a
site where a home heating oil tank has leaked is usually relatively easy
and inexpensive. Cleaning up a site that has a history of dumping or
industrial activity could involve many different kinds of contaminants,
and could be very difficult, time consuming, and expensive. All
properties directly affected by the preferred alternative will need to be
investigated more fully before the cost, delay, or liability associated with
existing contamination can be realistically estimated. For this reason, the
long-term effects described in the next section are qualitative in nature.

3.18.2 Long-Term Effects of the Project Alternatives

For the hazardous material analysis, long-term effects are those that
occur after construction of the project is complete. For the build
alternatives, these are typically beneficial effects that result from
identifying and remediating existing hazardous sites. Long-term effects
are tied closely to the discovery of sites that are discussed in the short-
term effects section of this document. Long-term impacts are
summarized in the following discussion and tables.

Alternative 1: No-Build

In the case of the No-Build Alternative, long-term effects are those that
can be reasonably anticipated if the CRC build alternatives are not
constructed.

If no construction or property acquisition occurs for this project, existing
hazardous material sites would not be addressed by the project, and
cleanup of these sites may not occur. This would present a higher long-
term risk to the community and the environment than the build
alternatives.

Long-term adverse effects from using the highway could also be greater
if the existing crossing and roadway are kept. Much of the pollution that
comes from roadways is from day-to-day leaks from vehicles or as a
result of spills from accidents. Compared to modern roadway designs,
the existing bridges and approaches have numerous sub-standard safety
features that can increase the likelihood of accidents. Also, when it rains,
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contaminants from I-5 in the project area are washed directly into the
Columbia River, creating a pathway for exposure.

Alternative 2: Replacement Crossing with Bus Rapid Transit

Exhibit 3.18-2

Summary of long-term Hazardous Materials Effects for Alternative 2

Alternative 2: Replacement Crossing with Bus Rapid Transit®

Cleanup of existing hazardous
materials sites

More cleanup
sites — high
environmental
benefit.

. Lincoln

Most cleanup
sites — highest
environmental
benefit.

' 'é'!a‘rk College.
L leminus ()

Fewer cleanup

sites — some
environmental
benefit.

Terminus (D)
Fewer cleanup
sites - some

environmental
benefit.

New hazardous materials spill
potential

Reduce spill risk
w/ lower
congestion and
collisions. BRT
would slightly
increase risk
from transit.

Separation of
guideway would
decrease transit
spill risk.

Reduce spill risk
w/ lower
congestion and
collisions. BRT
would slightly
increase risk
from transit.
At-grade transit
would increase
transit spill risk.

Reduce spill risk
from lower
congestion and
collisions.

BRT would
slightly increase
risk from transit.

Reduce spill risk
from lower
congestion and
collisions.

BRT would

slightly increase
risk from transit.

containment.

containment.

containment.

Low Low Low Low
Risks of construction
exposure

Improved Improved Improved Improved
Pathways to groundwater stormwater stormwater stormwater stormwater

containment.

Source: CRC Hazardous Materials Technical Report.

2 Values for the replacement design and the STHB design are the same unless otherwise noted.

The Lincoln terminus option is associated with the highest number of
sites with potential contamination, so the long-term beneficial effect of
investigating and/or cleaning up these sites would be slightly higher than
for the other terminus options. As discussed in the Temporary Effects
discussion of this section, most known hazardous materials sites would
be affected by all terminus options, so the differences would be relatively

minor.

For all the terminus options and the stacked transit/highway bridge
design, replacing the river crossing and making the associated highway
interchange improvements would improve safety and reduce congestion
in the project area, which would lower the risk of hazardous materials
from leaks and accidents over existing conditions. Roadway runoff from
the new crossing and improved interchanges would be treated before
entering streams or rivers, lowering the risk that hazardous materials
spilled on the roadway or transit lines would enter the environment.

HAZARDOUS MATERIALS
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Alternative 2 includes bus rapid transit, which would have a slightly
elevated risk of hazardous materials related to transit operations being
released into the environment. Bus rapid transit would involve more
vehicles, which would most likely be powered by on-board fuel tanks.
More vehicles would increase the potential for transit-related collisions,
and because buses carry fuel on board, this would increase the potential
for leaks or spills of hazardous materials from transit vehicles.

The Lincoln terminus option travels through Vancouver primarily at
grade, where intersections and streets shared with traffic could increase
the potential for collisions and leaks or spills of hazardous materials
compared to the Kiggins Bowl terminus option which routes the northern
part of the transit guideway on a grade-separated structure in the
highway right-of-way. The MOS options, are shorter, but additional
driving in privately owned vehicles to reach these termini could result in
the potential for collisions and leaks or spills of hazardous materials.

Alternative 3: Replacement Crossing with Light Rail

Exhibit 3.18-3

Summary of long-term Hazardous Materials Effects for Alternative 3

Alternative 3: Replacement Crossing with Light Rail Transit®

Cleanup of existing hazardous
materials sites

Kiggins Bowl
Terminus (A) -

More cleanup
sites — high
environmental
benefit.

Most cleanup
sites — highest
environmental
benefit.

_ ClarkCollege '
~ Terminus (C).

Fewer cleanup
sites — some
environmental
benefit.

- MillPlain
- Terminus (D) .

Fewer cleanup
sites — some
environmental
benefit.

Reduce spill risk

Reduce spill risk

Reduce spill risk

Reduce spill risk

from lower from lower from lower from lower

congestion and congestion and congestion and congestion and
New hazardous materials spill collisions. collisions. collisions. collisions.
potential Separation of At-grade transit

guideway would would increase

decrease transit | transit spill risk.

spill risk.

Low Low Low Low
Risks of construction
exposure

Improved Improved Improved Improved
Pathways to groundwater stormwater stormwater stormwater stormwater

containment.

containment.

containment.

containment.

Source: CRC Hazardous Materials Technical Report.

@ values for the replacement design and the STHB design are the same unless otherwise noted.

As shown in Exhibit 3.18-3, Alternative 3 would have the same long
term benefits from cleanup of sites with known hazardous materials
concerns and improved collection of roadway runoft as described above
for Alternative 2.
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Alternative 3 includes light rail, which would have fewer vehicles and
would be powered with electricity rather than fuel carried on-board.
Fewer vehicles would decrease the potential for collisions and electric
power would decrease the likelihood of spills or leaks of petroleum from

transit vehicles.

Alternative 4: Supplemental Crossing with Bus Rapid Transit

Exhibit 3.18-4

Summary of long-term Hazardous Materials Effects for Alternative 4

Alternative 4: Supplemental Crossing with Bus Rapid Transit*

Cleanup of existing hazardous
materials sites

Kiggins Bowl
Terminus (A)

More cleanup
sites — high
environmental
benefit.

More cleanup
sites — high
environmental
benefit.

Clark College
i Iermintxs C)

Fewer cleanup
sites - some
environmental
benefit.

* Mill Plain

Fewer cleanup
sites — some
environmental
benefit.

Terminus (D)

New hazardous materials spill
potential

Some reduction
in spill risk from
lower congestion
and collisions.
BRT would
slightly increase
risk from transit.

Separation of
guideway would
decrease transit
spill risk.

Some reduction
in spill risk from
lower congestion
and collisions.
BRT would
slightly increase
risk from transit.
At-grade transit
would increase
transit spill risk.

Some reduction
in spill risk from
lower congestion
and collisions.
BRT would
slightly increase
risk from transit.

Some reduction
in spill risk from
lower congestion
and collisions.
BRT would
slightly increase
risk from transit.

containment.

containment.

containment.

Low Low Low Low
Risks of construction
exposure

Improved Improved Improved Improved
Pathways to groundwater stormwater stormwater stormwater stormwater

containment.

Source: CRC Hazardous Materials Technical Report.

# Values for the replacement design and the STHB design are the same unless otherwise noted.

As shown in Exhibit 3.18-4, sites with known environmental concerns
would be investigated or cleaned up under Alternative 4, providing
environmental benefit that would vary slightly with each terminus
option, as further discussed in the Temporary Effects discussion below.

Alternative 4 would lower the risk of hazardous materials from leaks or
traffic accidents compared to existing conditions. Higher accident rates
increase the potential for spills of petroleum or other hazardous materials
to the environment. The existing bridges, with sub-standard design
features and high accident rates, would remain in service northbound, so
risks in the northbound direction would remain the same or increase as
the number of vehicles increases in the future. The southbound highway
traffic would be placed on the new bridge where improved congestion

HAZARDOUS MATERIALS

EXISTING CONDITIONS AND ENVIRONMENTAL CONSEQUENCES - 3-409

10527



COLUMBIA RIVER CROSSING

and safety design would lower the risk of leaks and spills resulting from
accidents.

Runoff from the existing bridges would continue to be discharged into
the river, which would increase the potential for spills or leaks occurring

on this portion of the roadway to reach surface water. Runoff from the
new bridge would be treated before release.

Alternative 4 includes bus rapid transit, with slightly elevated operational
risk of hazardous materials releases as described for Alternative 2.

Alternative 5: Supplemental Crossing with Light Rail

Exhibit 3.18-5

Summary of long-term Hazardous Materials Effects for Alternative 5

Alternative 5: Supplemental Crossing with Light Rail Transit®

 Terminus (A)

Cleanup of existing hazardous
materials sites

"KiéginsﬂBo'vzvrlr;- .

More cleanup
sites — high
environmental
benefit.

ncoln. -

~ Terminus (B)

More cleanup
sites — high
environmental
benefit.

,}'Cfark Coliégé -
= Terminus (C)

Fewer cleanup
sites — some
environmental
benefit.

Mill Plain -

~ Terminus (D)

Fewer cleanup
sites — some
environmental
benefit.

New hazardous materials spill
potential

Some reduction
in spill risk from
lower congestion
and collisions.

Separation of
guideway would
decrease transit
spill risk.

Some reduction
in spill risk from
lower congestion
and collisions.

At-grade transit
would increase
transit spill risk.

Some reduction
in spill risk from
lower congestion
and collisions.

Some reduction
in spill risk from
lower congestion
and collisions.

Low Low Low Low
Risks of construction
exposure

Improved improved Improved Improved
Pathways to groundwater stormwater stormwater stormwater stormwater

containment.

containment.

containment.

containment.

Source: CRC Hazardous Materials Technical Report.

@ Values for the replacement design and the STHB design are the same unless otherwise noted.

As shown in Exhibit 3.18-5, Alternative 5 would have the same long-
term risks and benefits as Alternative 4, described above for the
improved management of roadway runoff and the reduction of leaks and
spills caused by collisions and leaks. It would improve these risks and
benefits compared to the No-Build Alternative.

Alternative 5 includes light rail transit. As discussed above for

Alternative 3, light rail would have fewer vehicles and would be powered
with electricity. This would decrease the potential for collisions and
would decrease the likelihood of fuel spills or leaks from transit vehicles.

HAZARDOUS MATERIALS
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3.18.3 Long-Term Effects of Project Components

This section describes the effects associated with project components and
options. Certain components and options, including the stacked
transit/highway bridge design, tolling scenarios, and transportation
system/demand management do not affect the hazardous materials
analysis, and are not specifically discussed below.

Multimodal River Crossing and Highway Improvements
(Replacement Crossing with Alternatives 2 and 3; Supplemental
Crossing with Alternatives 4 and 5)

Improved traffic safety with a new bridge and interchanges could result
in a long-term benefit by reducing the number of accidents that result in
spills of fuel or hazardous cargos. The replacement crossing would
involve the most safety improvements and result in the largest reduction
of congestion and crashes. The replacement crossing would generate the
largest improvement in long-term operational risks. The supplemental
crossing would improve operational risk over the No-Build Alternative,
but less than the replacement crossing.

The Marine Drive southern alignment is located adjacent to the Harbor
Oil Superfund site on N. Force Avenue. Construction and operation of
this alignment may involve exposure to petroleum, pesticides, PCBs, and
other contaminants at the Harbor Oil site.

If hazardous sites are identified that cannot be avoided by the project,
cleanup or maintenance activities would occur. Legal restrictions could
also be placed on hazardous sites that could interfere with construction or
operation of the highway or transit options. The replacement crossing has
a slightly higher range of hazardous sites likely to be encountered. This
could result in the benefit of more long-term cleanup than the
supplemental crossing.

Long-term health or liability consequences could occur if construction
exposes people to contamination, or causes it to spread. The replacement
crossing has a slightly higher range of hazardous sites likely to be
encountered. This could result in more risk of health or liability
consequences from construction exposure.

Transit Mode (BRT with Alternatives 2 and 4; LRT with Alternatives
3 and 5)

Bus rapid transit would involve buses, which may be powered by on-
board fuel tanks. The larger number of vehicles would increase the
potential for collisions, and because buses carry fuel on board, this would
increase the potential for leaks or spills of hazardous materials from
transit vehicles.

Light rail would have fewer vehicles and would be powered with
electricity. This would decrease the potential for collisions and would
decrease the likelihood of spills or leaks from transit vehicles.

Both the bus and light rail maintenance facilities would use and store
potentially hazardous materials such as fuel, oil, solvents, paint, and
other potentially hazardous materials needed to maintain the vehicles.
The CRC transit alternatives would contribute to an increase in the use of
these materials, and could increase the long-term risk of spills or leaks to
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the environment or exposure to workers. TriMet and C-TRAN have both
substantially reduced their use of such materials in the past decade and
reduced the risk of spills or leaks.

Transit Terminus Options

The Lincoln terminus would entail detailed investigation and likely
cleanup of the potentially hazardous materials site where the Lincoln
Park and Ride is proposed. This would have beneficial long-term effects
by reducing existing environmental or health concerns associated with
that site.

Fewer potential hazardous materials sites are associated with the Kiggins
Bowl terminus, which may therefore entail the least long-term health and
environmental benefit from cleanup of existing sites. The Kiggins Bowl
terminus would entail detailed investigation and possible cleanup of one
high-risk hazardous materials site north of Clark College. If cleanup
occurred, this would have beneficial effects by reducing existing
environmental or health concerns associated with that site.

The Kiggins Bowl terminus would entail fewer at-grade intersections
than the Lincoln terminus and would have a lower risk for leaks or spills
of hazardous materials resulting from transit operations.

The Clark College terminus would avoid one high-risk site associated
with the Kiggins Bowl terminus and therefore would potentially provide
less long-term health and environmental benefit than an investigation and
possible cleanup of the site.

The fewest potential hazardous materials sites are associated with the
Mill Plain terminus, and this option may therefore entail the least long-
term health and environmental benefit from investigation and cleanup of
existing sites.

TRANSIT ALIGNMENT OPTIONS (WITH ALL ALTERNATIVES)

Offset or Adjacent

No differences in long-term hazardous materials risks or benefits are
associated with the offset or adjacent alignment options.

Broadway-Washinaton or Two-way Washington

The Broadway-Washington couplet is associated with more potential
hazardous materials sites and therefore could provide greater long-term
benefit to human health and the environment by investigation and
cleaning up of those sites. The two-way Washington option would
encounter fewer sites.

Broadway-Main or Two-Way Broadway

These two alignment options are part of the Lincoln terminus. The
Broadway-Main couplet is associated with more potential hazardous
materials sites and therefore could provide greater long-term benefit to
human health and the environment by investigation and cleaning up of
those sites. This route would entail more at-grade intersections and
would have a higher risk for leaks or spills of hazardous materials
resulting from transit operations.
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The two-way Broadway option would encounter fewer sites and
therefore may entail less long-term benefit from mvestigation and
cleanup. This route would entail fewer at-grade intersections and would
have a lower risk for leaks or spills of hazardous materials resulting from
transit operations.

Both would encounter substantially more sites and are likely to provide
more long-term cleanup benefit than options associated with the Kiggins
Bowl terminus. Both would also have more at-grade intersections and
would have a higher risk for leaks or spills of hazardous materials than
the Kiggins Bowl terminus options.

16th Street or McLoughlin

These two alignment options are part of the Kiggins Bowl terminus. Both
options are associated with one known low-risk site. Because the
McLoughlin option entails acquiring slightly more property, it has a
higher potential for encountering sites with potential hazardous materials
concerns than the 16th Street option.

Transit Operations

Efficient transit operations would entail fewer vehicles and would
therefore slightly reduce the risk of leaks or spills resulting from
collisions involving transit vehicles at shared intersections. The
Increased operations option would slightly increase this risk.

3.18.4 Temporary Effects

This section outlines two types of potential temporary effects:

e The risk of a leak or spill associated with construction equipment and
materials including fuels, lubricants, and other hazardous substances

o The risk of exposure or contaminant migration associated with
encountering contamination in soil or groundwater during
construction

Unlike the previous discussion of long-term effects, the risk of exposure
can be estimated quantitatively, based on sites with known hazardous
materials concerns located near or in the project footprint. Exhibit 3.18-1
illustrates the number of known sites. These are estimates only; new sites
or currently existing but unknown concerns may be identified in the
future.

Construction uses heavy machinery that relies on petroleum products for
operation. These can spill or leak, potentially contaminating soil or
groundwater, which would have to be cleaned up. Other potentially
hazardous materials used during construction or demolition include
paints, cleaning solvents, asphalt products, and other products that could
leak or spill, requiring cleanup.

In addition, the potential sites for a bridge assembly/casting yard are
unknown at this time. However, they are likely to be adjacent to the
Columbia River, Willamette River, or other water body in the region.
The existing conditions on the assembly/casting yard could range from a
developed and paved port terminal to a currently undeveloped site. The
construction activities on the site would include using fuels and other
hazardous materials, as well as the risk of release. The project could
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mvolve rehabilitation, demolition, or removal of structures that contain
hazardous materials, such as lead paint, asbestos, or other chemicals that
are known to have adverse health effects. In such cases, special testing,
worker and environmental protection techniques, and waste disposal
practices are required.

If the project cannot reasonably avoid a known hazardous site, or if a
previously unknown hazardous site is discovered during construction,
adverse temporary effects could occur:

¢ Project workers, neighboring communities, or the environment could
be exposed to hazardous materials by construction activity.

e Work could stop in the area near the hazardous site.

o Delays in the project schedule and increases in cost could result from
notifying the appropriate government agency, identifying who is
responsible for the hazardous material, and finding out the type of
contamination and how far it has spread.

s Cleaning up the hazardous site and disposal of any contaminated
material would likely be required and could be complex and
expensive.

Alternative 1: No-Build

As no CRC-related construction would occur with the No-Build
Alternative, there would be no elevated risk of leaks or spills during
construction or exposure or migration of hazardous materials due to
construction.

Alternative 2: Replacement Crossing with Bus Rapid Transit

Exhibit 3.18-6
Known Hazardous Materials Sites Associated with Alternative 2

Alternative 2: Replacement Crossing with Bus Rapid Transit®

. KigginsBowl  Lincoln . ClarkCollege -~ Mill Plain

erminus (A)  Terminus (B) ~  Terminus (C) * Terminus (D)
High-risk sites 21-27 23-29 20-26 20-26
Total sites 134-167 159-201 133-166 132-165

Source: CRC Hazardous Materials Technical Report.

 Values for the replacement design and the STHB design are the same unless otherwise noted.

Between 20 and 29 relatively high-risk sites and between 131 and 201
total sites are associated with the Alternative 2 terminus options, as
shown in Exhibit 3.18-6. These include sites in the construction footprint
and the C-TRAN maintenance facility.
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Alternative 3: Replacement Crossing with Light Rail

Exhibit 3.18-7

Known Hazardous Materials Sites Associated with Alternative 3

High-risk sites

. Lincoln

) Terminus (B)

23-29

DRAFT ENVIRONMENTAL IMPACT STATEMENT

Alternative 3: Replacement Crossing with Light Rail Transit®

MillPlain
. Terminus (D).

20-26

Total sites

134-167

159-200

133-165

131-164

Source: CRC Hazardous Materials Technical Report.

# Values for the replacement design and the STHB design are the same unless otherwise noted.

As the highway and transit routes would be the same, all terminus
options for Alternative 3 would have the same short-term risks as the
corresponding terminus associated with Alternative 2, as shown in
Exhibit 3.18-7. These totals include the TriMet Ruby Junction
maintenance base.

Alternative 4: Supplemental Crossing with Bus Rapid Transit

Exhibit 3.18-8
Known Hazardous Materials Sites Associated with Alternative 4

Alternative 4: Supplemental Crossing with Bus Rapid Transit®

_ KigginsBowl . Lincoln  ClarkCollege  Mill Plain -

- Terminus(A) Terminus (B) Terminus (C) Tgé‘rmrin,q:s_(D)‘;’i
High-risk sites 20-21 21-22 20-21 20-21
Total sites 124-157 149-191 123-156 122-155

Source: CRC Hazardous Materials Technical Report.

& Values for the replacement design and the STHB design are the same unless otherwise noted.

Between 20 and 22 relatively high-risk sites and between 122 and 191 -
total sites are associated with the Alternative 2 terminus options, as
shown in Exhibit 3.18-8. These include sites in the construction footprint
and the C-TRAN maintenance facility.
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Exhibit 3.18-10

Hazard sites—

Crossing and highway

2

Exhibit 3.18-9
Known Hazardous Materials Sites Associated with Alternative 5

Alternative 5: Supplemental Crossing with Light Rail

Alternative 5: Supplemental Crossing with Light Rail Transit®

_ ClarkCollege ~ Mill Plain

_ Terminus(C) ~ Terminus (D) -
High-risk sites 20-21 21-22 20-21 20-21
Total sites 124-157 149-191 123-156 122-155

Source: CRC Hazardous Materials Technical Report.

2 Values for the replacement design and the STHB design are the same unless otherwise noted.

40 80 80

NUMBER OF SITES

Source: CRC Hazardous Materials Technical

Report.
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As the highway and transit routes would be the same, all terminus options
for Altemative 5 would have the same short-term risks as the corresponding
terminus associated with Alternative 4, as shown in Exhibit 3.18-9. These
totals include the TriMet Ruby Junction maintenance base.

Multimodal River Crossing and Highway Improvements
(Replacement Crossing with Alternatives 2 and 3; Supplemental
Crossing with Alternatives 4 and 5)

Both the replacement crossing and associated highway improvements would
acquire land for highway right-of way. As illustrated in Exhibit 3.18-10,
seventy-eight total sites, with 22 of those considered high risk, are
associated with the replacement crossing and highway improvements. Sixty-
nine total sites, with seventeen of those considered high-risk, are associated
with the supplemental crossing and highway improvements.

Transit Mode (BRT with Alternatives 2 and 4; LRT with Alternatives
3 and 5)

The bus rapid transit and light rail components of the project would
entail the expansion of the associated maintenance bases. Expanding C-
TRAN’s existing bus maintenance facility in Vancouver to accommodate
bus rapid transit or expanding TriMet’s existing light rail maintenance
facility in Gresham for light rail would have similar risks for exposure to
hazardous materials.

Even if the No-Build Alternative is chosen and CRC is not built, regional
transit services are likely to increase from other projects, and expansion
of the vehicle maintenance facilities would likely occur. If one of the
build altematives is chosen for CRC, this project would contribute to the
size of that expansion.

Both proposed maintenance base sites have past environmental concerns,
such as fuel spills or leaks from underground tanks, reported in agency
databases. These past problems are recorded as currently cleaned up.
Both are located near manufacturing or auto-maintenance facilities that
have also reported past environmental concerns. At this time, no serious,
ongoing concerns are known near either maintenance base site. However,
the land use history of both sites gives them a relatively high risk for

HAZARDOUS MATERIALS



DRAFT ENVIRONMENTAL IMPACT STATEMENT

encountering hazardous material during acquisition of property or
construction.

Transit Terminus Options (with all Alternatives)

The different transit terminus options would affect the likelihood of
encountering hazardous materials sites during construction. The site
totals listed in the summary tables for each Alternative include transit-
affected sites only when they would not already be affected by the
associated highway options. This section considers the transit terminus
options without regard to the highway alternatives, in order to clearly
compare the terminus options. Maps and comparative charts on this and
the following pages show the total number of sites and their approximate
locations near each terminus option.

The terminus options have identical routes and risk potential between the
Expo Center station in Oregon and the proposed Mill Plain station in
Vancouver. This portion of the route would contain between three and
six high-risk hazardous materials sites, and between 51 and 83 total sites.

The Lincoln terminus would encounter 15 high-risk sites, and between
86 and 137 total sites. The Kiggins Bowl terminus would encounter 14
high-risk sites, and between 70 and 101 total sites. The ranges result
from the alignment options described below. The Lincoln terminus
options would entail construction near the City of Vancouver Well
Field #3 facility. Possible spills, leaks, or accidents during construction
activity could increase the risk of contamination to the well field.

The Lincoln terminus Park and Ride location has been identified as
having potential contamination. This could potentially increase costs and
cause delays during construction, and would have a risk of contaminant
exposure or spreading from construction activities.

The Clark College terminus is associated with twelve high-risk and
between 70 and 100 total sites. The Clark College terminus would also
entail constructing a park and ride at the Lincoln site, which is an
additional high-risk site.

The Mill Plain terminus is associated with 12 high-risk sites and between
68 and 99 total sites. This terminus would also entail constructing a park
and ride at the Lincoln site, which is an additional high-risk site.

TRANSIT ALIGNMENT OPTIONS (WITH ALL ALTERNATIVES)

Offset or Adjacent

As illustrated in Exhibit 3.18-11, the same number of both high and low risk
sites could affect either the offset or the adjacent alignment options. Of the 14
total sites, 10 could affect both options, while four sites would be more likely
to affect one or the other.
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Broadway-Washington or Two-way Washington

As illustrated in Exhibit 3.18-12, both the two-way Washington Street
option and the Washington-Broadway couplet have two potentially high-
risk sites identified. Construction of the Washington-Broadway couplet
option could be affected by 83 low-risk sites. Because the two-way
Washington Street alignment would acquire right-of-way and break
ground on one street rather than two, it is likely to encounter fewer low-
risk sites, with 52 known.

Exhibit 3.18-11 Exhibit 3.18-12
Hazard sites— Hazard sites—

Expo Center to Low Risk downtown _ Low Risk
south Vancouver | ] High Risk Vancouver B High Risk

Adjacent 4 Two-Way I 52
Offset Couplet | 83

10 20 30 40 50
NUMBER OF SITES 20 40 60 80 100
NUMBER OF SITES

Source: CRC Hazardous Materials Technical Report.

Source: CRC Hazardous Materials Technical
Report.
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Broadway-Main or Two-Way Main

As illustrated in Exhibit 3.18-13, three high-risk sites could affect either
of the Lincoln Terminus alignment options. Fifteen low-risk sites are
associated with the two-way Broadway option, for a total of 18 known
sites along the route. Because the couplet design would run transit along
two streets rather than one, a larger number of low-risk sites (35) were
identified for that option.

16th Street or McLoughlin

As illustrated in Exhibit 3.18-14, both the 16th Street and McLoughlin
Boulevard alignment options have one low-ranked site along the route.
North of Clark College, one high-risk hazardous site has been identified
along the Kiggins Bowl terminus route.

3.18.5 Potential Mitigation for Adverse Effects

Potential Mitigation Related to Construction and Acquiring Right-of-
Way

Specific measures for avoiding or reducing adverse hazardous materials
impacts during construction would be developed during final design. To
reduce the risk of liability and decrease the short-term effects of
hazardous materials sites to the project, an environmental site assessment
would be completed at each site proposed for acquisition or easements.
Performing this as part of legal due diligence provides liability
protection, both when potential contamination is identified during the
investigation, and if previously unknown contamination is discovered
after acquiring a site.

If these investigations indicate uncertainty about the environmental
conditions on the site or show the potential for contamination or
hazardous materials, the project team would conduct further onsite
testing. Testing could include sampling soil, groundwater, or building
materials, as applicable, to determine the type and extent of potential
contamination, and reduce the risk of exposure to workers, neighbors,
and the environment.

Detailed investigation of potentially contaminated sites may be followed
by negotiation with potentially responsible parties and state
environmental agencies to determine responsibility for the cost of
cleaning up hazardous materials sites.

Certified inspectors would survey all structures that will be demolished
or modified for asbestos-containing materials. Where asbestos is
identified, the project team would prepare abatement plans, and
abatement would be performed by a licensed abatement contractor. This
would reduce the risk of asbestos exposure to workers and neighbors.

Lead-based paint surveys would also be conducted on all structures
where lead is likely to be present. The risk of exposure would be
minimized by following best management practices for lead abatement.

In addition, to reduce the risk that hazardous materials used during
construction, such as asphalt, fuel, raw concrete, paint, solvents, or
landscaping chemicals, could be released, the construction contractor
would prepare a pollution control plan. The plan would outline methods

HAZARDOUS MATERIALS

Exhibit 3.18-13
Hazard sites—

North of Downtown
Vancouver

Lincoln Terminus

Couplet
Kiggins Bowl
McLoughlin
16th Street |

10 20 30 40
NUMBER OF SITES

Source: CRC Hazardous Materials Technical Report.

Exhibit 3.18-14
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Report.
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for safely storing, using, and disposing of these products, and
construction will follow best management practices to reduce the risk of
spills or leaks.

Cleanup of Hazardous Sites

Removal actions, remediation, or containment would be conducted on
each site directly impacted. These activities would vary by site
depending on conditions, the type and extent of contamination, the likely
paths of exposure, and whether soil, groundwater, or building materials
are contaminated. Impacts to groundwater would be assessed in relation
to the Troutdale sole-source aquifer. The project team would develop
cleanup plans together with the appropriate regulatory agencies.

In order to protect workers, plans would be developed that provide
emergency procedures and practices for safe working conditions.
Personal protective equipment and other safety equipment would be
provided and used appropriately.

Contaminated or hazardous materials removed from project sites would
be stored and disposed of as specified by the appropriate regulatory
agencies.

For sites where cleanup systems may operate beyond the construction
phase, such as certain groundwater treatment systems, appropriate
monitoring would occur to ensure that the system functions and to
determine when the site has been adequately cleaned up.

3-420 - CHAPTER 3 HAZARDOUS MATERIALS
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3.19 Cumulative Effects

Cumulative effects refer to the impacts from the CRC project when
added to the impacts from other past, present, and reasonably foreseeable
future actions. Cumulative effects can result from individually minor but
collectively substantial actions that take place over a period of time.
Input from resource agencies, Tribes, and the public helped define the
scope and scale of the cumulative effects analysis.

To address cumulative effects, the project team established a time-frame
of reference for evaluating how past actions have shaped existing
conditions, and how future actions might further change them. For the
built environment, the “past” runs from 1960 (prior to the opening of 1-5)
to the present day. For the natural environment, an earlier base year is
evaluated to capture a longer history of the effects of development on
natural resources in the area. To determine base thresholds the cultural
environment team solicited input from the Cultural Resources/Section
4(f) Workgroup, which is composed of local and state agency
representatives, the Washington Department of Archaeology and Historic
Preservation (DAHP), and the Oregon State Historic Preservation Office
(SHPO).

Past Actions

Native Americans have occupied or traveled through the CRC project
area for thousands of years. Those activities had little effect on current
environmental conditions in the CRC project area. In the 1800s
European-American settlement began and the Portland and Vancouver
area population began to increase dramatically. The following key
historic events provide a basis for analysis of past actions that have
helped shape current environmental conditions:

o Pre-1800s — Native American paths along Siskiyou Trail on what is
now the I-5 Corridor connected tribes from the Pacific Northwest to
California’s Central Valley.

o 1810 to 1850 — Settlement of Fort Vancouver and the Hudson Bay
Company. Commercial fur trapping on the Columbia and associated
waterways. Fur trappers from the Hudson Bay Company operating
out of Fort Vancouver adopted the Siskiyou Trail as a major
transport corridor between the Northern Oregon Territory and
California.

e 1846 — Ferry service across the Columbia between Vancouver and
Portland was established and offered intermittently by various
operators.46

o 1890s — Trolley line system in Portland and Vancouver encouraged
greater urbanization and development of neighborhoods east of the
Willamette in Oregon, and north to Fourth Plain Boulevard in
Vancouver.

e 1905 — Pearson Airfield became a dirigible landing area. It was
officially dedicated as Pearson Airfield in 1925. The automobile was

48 http:/iwww.columbian.com/history/transportation/ferry1.cfm, accessed on September 27, 2007.
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introduced in the early 1900s and by the 1930s many middle class
families could afford cars and travel greater distances for work,
shopping, or leisure.

o 1910 to present — Railroad construction, including a rail bridge over
the Columbia River in 1910 allowed increased freight transport and
increased the viability of the ports of Vancouver and Portland in
interstate trade. Industrialized farming, irrigation and water
impoundment, and grain shipment increased.

¢ 1917 — The Columbia River Interstate Bridge opened in 1917 and
allowed easier transport of cargo and people between Vancouver and
Portland, as well as the broader Pacific Northwest.

o 1930s to 1970s — Several dams were built on the Columbia River
between the 1930s and 1970s to provide electricity and irrigation
water for the Pacific Northwest. Over-fishing and construction of
these dams dramatically decreased salmon runs. This had a negative
impact on the economic well-being of Native American tribes, for
whom the salmon are an important material and cultural resource.

e 1940s — Mobilization of shipyard manufacturing in support of World
War II brought wartime employment in the Portland and Vancouver
area and created a housing shortage. Many nearby areas were
impacted by this temporary increase in housing demand and resulting
building boom.

e 1948 — In 1948 the Columbia River flooded and displaced
approximately 20,000 public housing residents in the City of
Vanport, including many minorities. Relocation occurred throughout
the area and the Vanport community’s residential base never
recovered to those levels supported in 1948.

e 1950s — Post World War II housing construction was financed
through federal grants and GI loans and created a greater supply and
demand of outer urban and suburban housing both in Oregon and
Washington.

» 1952-60s — Construction of the interstate highway system in the
1950s and early 1960s greatly increased freight and automobile
traffic. The new highway separated neighborhoods in Portland and
Vancouver. Construction of the interstate highway system also
increased access to downtown Vancouver.

e 1958 — The Vancouver-Portland Interstate Toll Bridge was
constructed in 1958. This development doubled automobile capacity
across the Columbia, reduced congestion and allowed further
commuting across the Columbia. This bridge now carries
southbound traffic.

e 1960s — Portland International Raceway and Delta Park were
established on former roads and land from the Vanport Community
that was destroyed by floods in 1948.

o 1970s to present — Growth management and implementation of
Oregon planning laws in the 1970s have limited urban sprawl in the
Portland metropolitan area. As the area’s economy shifted from
timber processing and sales to high tech and services, there was a
high demand for professional workers. This encouraged commuting

10% « CHAPTER 3 CUMULATIVE EFFECTS



DRAFT ENVIRONMENTAL IMPACT STATEMENT

from throughout the Portland Metropolitan Area, including
Vancouver, which increased commuting across the Columbia.

e 1990 — The Washington Growth Management Act passes in 1990.
This act seeks to restrict unplanned urban sprawl and concentrate
growth in existing urban areas.

Recently Constructed Projects

Some of the more noteworthy recent transportation and development
projects in or near the CRC area are listed below. The development
projects give a sense of the recent development trends in the area. The
projects will create additional travel demand, and generally increase the
density of housing, commercial, and retail enterprises in the project area.

RECENT TRANSPORTATION PROJECTS

o Failing Street Pedestrian Bridge rehabilitation

e Interstate Max (Max, Yellow line along Interstate Boulevard)

o  Widening of I-5 north of the CRC project area

RECENT DEVELOPMENT

¢  Esther Short Park and Propstra Square (Vancouver)

e Heritage Place retail development (Vancouver)

e The Vancouver Center mixed use development (Vancouver)

e The Lewis and Clark Plaza housing and public space (Vancouver)

o  The Esther Short Commons residential and retail development
(Vancouver)

e The Vancouver Convention Center and Hilton Hotel (Vancouver)
o The Columbian Building office space (Vancouver)

e The West Coast Bank Building commercial and residential mixed
use (Vancouver)

¢ The Northwynd at Columbia Shores commercial and residential
mixed use (Vancouver)

¢ The Waterside Condominiums (84 units) Portland
e Salpare Bay Condos (204 units) Portland

Reasonably Foreseeable Future Projects

Multiple plans lay out lists of reasonably foreseeable future projects.
These plans include Transportation System Plans, neighborhood plans,
and comprehensive plans, among others. A list of the projects and plans
considered is included in the Cumulative Impacts Technical Report.

The No-Build Alternative includes a list of projects through 2030,
including present projects and planned improvements for which need,
commitment, financing, and public and political support are identified
and are reasonably expected to be implemented. These projects meet the
criteria of being “reasonably foreseeable”. All transportation
improvements included in the No-Build Alternative are included in either
Metro’s 2025 Regional Transportation Plan (RTP) (including
amendments) or the Regional Transportation Council’s (RTC) 2030
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Metropolitan Transportation Plan (MTP). Transportation infrastructure
projects under way or planned through 2030 within the CRC project
limits are listed in Appendix A, which includes highway and transit
projects on both sides of the Columbia River.

With the exception of the I-5 widening to six lanes from Lombard Street
to Victory Boulevard (the Delta Park Highway Widening Project), the
No Build alternative does not assume any major capacity improvements
on I-5 near the CRC project. Outside of the project area, there are minor
I-5 capacity enhancements and several major maintenance projects,
specifically identified in the financially constrained regional
transportation plans of both Metro and RTC. Capacity improvements on
Interstate 5 will provide additional vehicular and freight mobility and
reduce travel times. The projects will also require materials, equipment,
and energy to complete. The projects have temporary traffic impacts
associated with construction.

Projects more specific to the immediate area include local transportation
improvements, infrastructure associated with higher density residential
communities along Marine Drive in Portland, the revitalization of
downtown Vancouver, and general infrastructure improvements such as
sewer and water facility expansions which further enable development.

Some of the other anticipated projects near the CRC projects include:

Riverwest — This site adjoins the I-5 right-of-way, just south of
Evergreen Boulevard. The development will include a new main library
for the Fort Vancouver Regional Library System. Riverwest is a $165
million public-private mixed-use development that includes four multi-

- story buildings. During project construction, there may be temporary

traffic impacts, though these should conclude before the CRC project
begins construction.

Columbia West Renaissance — The project is a large-scale mixed-use
development. Significant amounts of new office space, public space, and
residential uses are planned. Pedestrian amenities from the east side of
the Vancouver shoreline would cross under the CRC improvements and
extend through the Columbia West development. The project will
provide new parking, and substantial new traffic generation. It is related
to new underpasses through the BNSF berm, and the possible extension
of Main Street to the Columbia River. During project construction, there

"may be temporary traffic impacts, although these should conclude before

the CRC project begins construction.

West Barracks - The federally-established Vancouver National Historic
Reserve (VNHR) includes many buildings previously used by the United
State military. The VNHR partners—including the City of Vancouver,
National Parks Service, State of Washington, U.S. Army and the VNHR
Trust—are working with private sector partners to renovate 16 historic
buildings on the West Barracks for a variety of uses, from education and
the arts to recreation and hospitality.

Planning is in its early stages for transferring the south and east barracks
to the City. These areas will later be integrated with the master plans for
the West Barracks. The rehabilitation of the Reserve is closely related to
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the east-west circulation issues between the east and west sides of the
Interstate.

Closed Denny’s site — On the site of a closed Denny’s restaurant, private
developers are planning 60,000 sf of office space. The site is just west of
the Mill Plain interchange. It should be completed in 2008. The project
will need a design that is integrated with or at least compatible with the
Mill Plain interchange. During project construction, there may be
temporary traffic impacts, though these should conclude before the CRC
project begins construction.

Columbia River Channel deepening — The Columbia River Channel
Deepening project is a major transportation, economic development, and
international trade project for the region. Nearly half of the Columbia
River federal deep-draft navigation channel was deepened from 40 to 43
feet by the end of 2006. The channel deepening includes both navigation
improvement and expanded restoration components. Most of the dredge
material will be disposed at upland sites for beneficial uses. The project
minimizes unavoidable impacts and compensates for any unavoidable
impacts through substantial mitigation endeavors. There will be 15.4
acres of wetland, 50 acres of riparian habitat, and 171.4 acres of
agricultural land impacted. These impacts will be offset by 736 acres of
wetland and riparian mitigation.

Favorable Biological Opinions were issued by the federal environmental
agencies in May 2002, and Oregon and Washington state environmental
agencies approved and issued permits for 401 Water Quality
Certifications and Coastal Zone Management Consistency in June 2003.
On January 9, 2004, the Corps issued their Record of Decision (ROD)
for the project.

Hayden Island Neighborhood Plan and Jantzen Beach Center
Redevelopment - The Portland Bureau of Planning is developing and
implementing an area plan for Hayden Island. The Hayden Island Plan
will include: comprehensive plan and zoning designations, a street plan,
development standards, a conservation strategy, and an affordable
housing preservation strategy. This process will take into consideration
both East and West Hayden Island and the Columbia River Crossings
Project. The entire project is being conducted with a large amount of
community and stakeholder involvement.

Redevelopment plans for the shopping center are in preliminary stages.
The redevelopment project intends to transform the area from a
conventional suburban shopping center to a more Main Street
atmosphere. The City of Portland, the developers, and the CRC project
team are sharing information, such as the preliminary transportation
circulation plan for the Center. An important element of the plan is to
construct a connecting facility that would allow traffic to move across
the Interstate without interfering with traffic on the I-5 ramps.

3.19.1 Acquisitions

Most of the area directly affected by the CRC alternatives is already
occupied by public right-of-way resulting from previous transportation
projects. The original construction of I-5 during the later 1950s and early
1960s had substantial property acquisitions and displacements near the
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immediate project area. For example, when the segment of Interstate 5
known as the Minnesota Freeway was constructed from the Rose Garden
area to the Columbia River Slough in northeast Portland, it removed over
180 dwellings and displaced more than 400 residents.*’

The real estate acquisitions required for the CRC alternatives are
relatively minor for a project of this size, and are substantially smaller
when compared to the acquisitions associated with past major
transportation projects in the corridor. There will be very few residential
displacements in neighborhoods that were directly affected by the
original construction of I-5. Most of the full acquisitions would be
commercial properties and the likelihood of finding suitable, local
replacement space for the businesses is high.

The highest potential for cumulative acquisition-related impacts of
concern is on Hayden Island, where the alternatives would acquire or
cause the relocation of 13 to 23 floating homes and the relocation of four
to 14 businesses. Effects on the floating home residents may be
exacerbated by unrelated future land use changes on Hayden Island and
shortages in the supply of available moorage space, as state and federal
regulations make it difficult to permit new moorages. While the
commercial property acquisition is a very small share of the total retail
space on Hayden Island, unrelated, future land use changes are expected
that could also result in business displacements. The City of Portland is
currently preparing a sub-area plan for the island that contemplates
allowing substantial changes to the island’s development, which could
result in substantial changes in the land use and business mix on the
island.

It will be important to carefully consider mitigation for displaced floating
homes, and to coordinate with the City of Portland’s on-going land use
planning efforts for Hayden Island.

3.19.2 Economics

Past transportation and development projects have helped to solidify I-5
as a critical component of the region’s transportation network and
regional infrastructure. Demand on -5 comes from freight, public, and
personal vehicle use. Freight needs are a major driver for future
improvements needed along the I-5 corridor.

The ports of Portland and Vancouver are critical to the economic growth
and prosperity of the region. In order for the ports to remain competitive,
efficient and cost-effective multimodal transportation systems must be
available. Reducing freight travel times by investing in transportation
infrastructure improvements that improve access and decrease
congestion helps maintain the area’s competitiveness. The total annual
tonnage moving through the two ports is expected to double from
approximately 300 million tons in 2000 to almost than 600 million tons
in 2035. This growth has implications for the transportation network as
products move to and from the regional marketplace.

41 Kramer, 2004.
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The No-Build Alternative would retain the existing I-5 crossing and
makes only minor preservation improvements to the highway within the
project area. However, many other projects are planned that will improve
I-5 access to and from regional centers, local collectors, and arterials.

The CRC project would positively contribute to other projects aimed at
reducing congestion and enhancing freight mobility by further relieving
congestion. Congestion relief in this area would greatly benefit freight
traffic generated by Swan Island, the Rivergate area, the Port of Portland,
and the Port of Vancouver. Incremental benefits would include decreased
travel times, increased mobility, and increased reliability of travel times.

If proposed CRC improvements are not constructed, economic
development planned for the area may occur more slowly as business
owners may be more reluctant to locate in an area with poor access and
mobility for employees and customers. Customers may elect to shop in
other areas with easier access and mobility.

3.19.3 Environmental Justice

The construction of I-5 in the early 1960s cleared entire blocks for the
development of the roadway, dividing neighborhoods and displacing
residents. Some of these neighborhoods were composed of more
minority and low-income persons than in Portland and Vancouver as a
whole. The construction of I-5 through Vancouver changed the city by
closing Fifth Street (the route heading east) and encouraging
development of housing to the north of downtown. Fewer displacements
occurred in Vancouver than Portland because the area was less densely
developed than Portland at that time.

More recent transportation projects, similar to the CRC project, have not
had disproportionate high and adverse effects on low-income and
minority populations. The CRC build alternatives create only slightly
widened roadway profiles along I-5, and will not divide existing
communities. They are also likely to reduce highway-related noise
impacts at homes adjacent to I-5. Tolling scenarios could result in
negative impacts to low-income populations, but could be mitigated via
program funding.

Additionally, recent emphases on transit and alternative transportation
mode development generally provide greater benefit to lower-income

populations who ride transit in higher proportions than higher-income
populations.

There is now increased attention to community outreach and input
associated with highway and transit project development. Historically,
most projects were not planned and implemented with extensive input
and communication with the public. It is now an important component of
project development to involve communities who would be affected by a
proposed project. Thus, project teams attempt to minimize the impacts
via extensive outreach and incorporation of community input.

3.19.4 Land Use

The build alternatives are consistent with local plans and policies, which
encourage investment in inner urban infrastructure, multimodatl
transportation, freight mobility, economic development, and compact
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urban development. The greatest direct impacts on land use would occur
as a result of the park and ride facilities. Adding transit stations in
Hayden Island and downtown Vancouver could result in more mixed use
and compact housing development around stations.

Vancouver’s downtown has changed greatly during the past decade. The
focus of the downtown and waterfront areas has broadened from
employment-related uses to tourism and recreation development, retail
shopping, meeting and convention activities, housing, and entertainment.
Along with revitalizing overall downtown activity, new residential
opportunities and revitalization of the retail core and central waterfront
have been emphasized. New office and mixed-use development has
increased in the last decade, with projects such as the Vancouver Center,
West Coast Bank Building, Public Service Center, Convention Center,
and numerous smaller projects. New and growing uses in the downtown
include eateries, bars/taverns, a new playhouse, and personal services.

On Hayden Island the primary land use close to I-5 is commercial,
including the Jantzen Beach Center (a large shopping mall) and
surrounding retailers. Residential uses in the area include manufactured
homes and floating homes associated with small marinas, as well as other
low to medium density developments. The City of Portland has initiated
a planning effort for Hayden Island, which could change the
development patterns on the island.

Under any of the build alternatives, subsequent development would be
planned according to the local jurisdictions. The build alternatives will
continue the trend of roadway development, and will balance that
development with the improvement of transit, bicycle, and pedestrian
infrastructure.

Transit, particularly high-capacity transit, can be a catalyst for
development around stations, a process often referred to as transit-
oriented development (TOD). Transit-oriented development is generally
pedestrian-oriented and higher-density, which further supports the nearby
transit service. This type of development is sought after by jurisdictions
because it reduces demand for additional roadway capacity and advances
local and regional planning goals for focusing development along
transportation corridors. The Cities of Vancouver and Portland are
supportive of TOD where it is appropriate with the neighborhood
character, zoning, and plan policies. Such development is encouraged by
both the Vancouver City Center Vision and the draft Hayden Island
Concept Plan, and is generally within the limits of the planned growth
envisioned and modeled for urban centers.

3.19.5 Neighborhoods

There would be a range of adverse effects and benefits to neighborhoods
resulting from the build alternatives, including limited acquisitions,
sound walls to reduce highway noise, the addition of high-capacity
transit and transit-oriented development near stations.

On Hayden Island, the CRC project would displace approximately 13 to
23 floating homes. By removing several homes within this
neighborhood, and more importantly separating one group of homes
from the larger collection of floating homes in this particular community,
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cohesion may be impacted. Also on Hayden Island, the project could
displace the existing Safeway, the only grocery store on the island. This
could be avoided through design changes still under study or potentially
mitigated through relocation assistance that would allow the grocery
store to move elsewhere on Hayden Island prior to project construction.

High-capacity transit in Vancouver will influence neighborhood
development, from the look and feel of the neighborhoods, to improving
access, to adding the potential for transit-oriented development.

Past projects (such as the displacements associated with the 1960
construction of I-5 through North Portland) directly impacted
neighborhoods in the I-5 corridor. These neighborhoods have
experienced both incremental adverse effects as well as improvements
since then. More recent transportation projects have generally provided
net benefits through improved access, pedestrian oriented development,
mitigation, and other amenities. The CRC project is expected to continue
this more recent trend. Historically, projects were not necessarily
planned and implemented with extensive input and communication with
the public. Now, it is an important component of project development to
mvolve communities who would be affected by a proposed project. Thus,
project teams attempt to minimize the impacts of proposed projects via
extensive outreach and incorporation of community input.

3.19.6 Public Services and Utilities

The combined impact of the CRC alternatives, and unrelated population
and employment growth, will likely create an increased demand for
public services. However, because the growth in population and
employment and changes in land use are included in local and regional
plans, it is reasonable to assume that the public service and utilities
sectors will have adequate time to adjust for future conditions.

3.19.7 Air Quality and Air Toxics

During the 1970s, pollutant concentrations in the Portland-Vancouver
area exceeded the standards for carbon monoxide on one out of every
three days, and ozone levels were often as high as 50 percent over the
federal standard. Programs and regulations put into effect during the
1970s in order to control air pollutant emissions have been effective, and
air quality in the area has improved. Recent regulations promulgated in
the early 2000s, and most recently in February 2007, adopted further
controls on vehicles, and control of fuel formulations. These standards
apply to all vehicles on the highway system and are responsible for
substantial reductions in vehicle emissions since the 1970s and projected
vehicle emissions reductions over the next 25 to 30 years.

Traffic data used in the air quality analysis are based on projected 2030
population and employment information and include expected overall
growth in the region and the project area. Background concentrations
representing the cumulative emissions of other sources in the area are
added into the predicted local concentrations for carbon monoxide at
intersections. For all pollutants analyzed, future 2030 emissions with or
without the CRC project are projected to be about 30 to 90 percent lower
than existing conditions.
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Greenhouse Gases

Greenhouse gases generally include six
types of gas. Carbon dioxide (COz), methane
(CHa), nitrous oxide (N20),
hydrofluorocarbons (HFCs),
perflourocarbons (PFCs), and sulfur
hexafluoride (SFe).

Exhibit 3.19-1
Source of U.S. Greenhouse
Gas Emissions, 20047

7.3%
Commercial

Residential

19.3% 7.6%
Industry - Agriculture

Source: EPA 2006.

@ Excluding emissions in U.S., territories,
which accounted for 0.88% of total
emissions.

What is included in the
transportation sector?

The transportation sector includes domestic
air transport, road vehicles, rail, pipeline
transport, national navigation, and non-
specific transport. Consistent with [PCC
guidelines, it does not include international
aviation or marine bunker fuels.
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3.19.8 Climate Change

This section summarizes potential cumulative impacts associated with
climate change and discusses future uncertainty and risk associated with
climate change. Climate change, also referred to as global warming, is an
increase in the overall average atmospheric temperature of the earth. The
Intergovernmental Panel on Climate Change (IPCC) stated: “Most of the
observed increase in global average temperatures since the mid-20th
century is very likely due to the observed increase in anthropogenic
greenhouse gas concentrations.”® In the coming decades, scientists
anticipate that as atmospheric concentrations of greenhouse gases
continue to rise, average global temperatures and sea levels will continue
to rise as a result and precipitation patterns will change.

Virtually all human activities have an impact on our environment, and
transportation is no exception (Exhibit 3.19-1). Transportation is a
substantial source of greenhouse gas emissions, and contributes to global
warming through the burning of petroleum-based fuel. Any process that
burns fossil fuel releases carbon dioxide into the air. Carbon dioxide is
the primary greenhouse gas emitted by vehicles, and therefore it is the
focus of this analysis.

Changes in CO, emissions from fossil fuel combustion are influenced by
many long-term and short-term factors, including population and
economic growth, energy price fluctuations, technological changes, and
seasonal temperatures. On an annual basis, the overall consumption of
fossil fuels in the United States generally fluctuates in response to
changes in general economic conditions, energy prices, weather, and the
availability of non-fossil alternatives.* Over time, carbon emissions
increase with population growth. The population, as well as the number
of miles being driven, has grown and is expected to continue growing,
but standards for vehicle fuel efficiency have not changed since 1991.

Transportation accounts for an estimated 38 percent of Oregon’s carbon
dioxide emissions, with vehicle CO, emissions predicted to increase by
33 percent by 2025 because of increased driving (Exhibit 3.19-2).

Washington State predicts that, with the state’s reliance on in-state
hydropower for electricity generation, the transportation sector accounts
for almost 50 percent of greenhouse gas emissions in Washington
(Exhibit 3.19-3).

®IpCC, 2007.
*9 Draft Inventory of U.S. Greenhouse Gas Emissions and Sinks. 1990-2006 February 2008).
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Exhibit 3.19-2
Greenhouse Gas Emissions
in Oregon, 2008

Exhibit 3.19-3

Greenhouse Gas Emissions
in Washington, 2004
TOTAL=88.3 million metric tons
of CO; equivalent

5%

Residential
Energy Sources - 85%

74.6 million metric fons
~{ Non-Energy Sources

12%
industrial

3%
Commercial

9%
Residential &

Source: Oregon Department of Energy Commercial

January 2008.
2%
7% 9 Non CQ,
Agriculture b (other gases)

Industry

Source: Washington Department of Community,
Trade and Economic Development
(Preliminary Estimate)

Future carbon emissions for the CRC project are difficult to estimate
precisely because such a wide variety of factors could influence carbon
emissions by 2030. Some of the factors that could change between now
and 2030 include government regulations, price and availability of fuel
and alternative energy sources, and vehicle technology (such as electric
hybrid or fuel cell vehicles).

The National Highway Traffic and Safety Administration (NHTSA),
which is part of U.S. DOT, establishes and amends the Corporate
Average Fuel Economy (CAFE) standards for vehicles. The CAFE
program gives manufacturers an incentive to sell more fuel-efficient light
trucks and automobiles. Congress sets CAFE standards for cars. EPA
reports the CAFE results for each manufacturer to NHTSA annually, and
NHTSA determines if they comply with CAFE standards and assesses
penalties as required. A tax is imposed on makers of new model year cars
that fail to meet the minimum fuel economy level of 22.5 mpg. In 2011,
the standard will change to include many larger vehicles.

On December 19, 2007, President Bush signed into law the Clean Energy
Act of 2007, which requires in part that automakers boost fleetwide gas
mileage to 35 mpg by the year 2020. The current CAFE standard for
cars, set in 1984, requires manufacturers to achieve an average of

27.5 miles per gallon, while a second CAFE standard requires an average
of 22.2 miles per gallon for light trucks such as minivans, sport utility
vehicles, and pickups. The new rules require that these standards be
increased such that, by 2020, the new cars and light trucks sold each year
deliver a combined fleet average of 35 miles per gallon. It is unclear how

CUMULATIVE EFFECTS

A discussion of greenhouse gas emissions,
as well as the calculations of emissions by
alternative, are found in Section 3.12,
Energy.

EXISTING CONDITIONS AND ENVIRONMENTAL CONSEQUENCES « 3-431

10549



COLUMBIA RIVER CROSSING

the phase-in of these new cars will impact the overall fuel efficiency of
the fleet mix between now and 2030. It is partially dependent on the
economy; for example, how many people buy new vehicles before 2030.

I historic and recent transportation trends continue, CO, emissions will
continue to increase. By 2030, CO, emitted from vehicles on all regional
roadways, including I-5 and 1-205, are expected to increase over existing
conditions. For example, the population is expected to increase in Clark
County by 66 percent between 2005 and 2030, which could have a
dramatic effect on vehicle miles traveled in the region. Without the CRC
improvements, the highway crossing would produce 40 percent more
greenhouse gas emissions by 2030 than under existing conditions and the
regional transit system would produce 30 percent more.

Several jurisdictions in the project area have goals to reduce greenhouse
gases. The Washington legislature passed a statute that aims to achieve
1990 greenhouse gas levels by 2020, and a 50 percent reduction below
1990 levels by 2050. The goals of the Oregon Climate Change
Integration Act seek to reduce emissions 10 percent below 1990 levels
by 2020 and achieve a 75 percent reduction below 1990 levels by 2050.
Regulations implementing these goals have not been issued yet. Both
Oregon and Washington are members of the Western Climate Initiative,
which announced a regional, economy-wide greenhouse gas emissions
target of 15 percent below 2005 levels by 2020, or approximately 33
percent below business-as-usual levels.*®

In 1993, Portland was one of the first U.S. cities to adopt a plan to
address global warming. In 2001, Multnomah County joined Portland in
adopting a revised plan, the Local Action Plan on Global Warming,
outlining more than 100 short- and long-term actions to reduce emissions
10 percent below 1990 levels by 2010.”' In addition, mayors of Portland
and Vancouver signed the U.S. Mayors’ Climate Protection Agreement
committing to reduce carbon emissions in cities below 1990 levels.

*® See Western States Initiative webpage at http://www.westernclimateinitiative.org/index.cfm.

% See 2005 Global Warming Progress Report by City of Portland and Multnomah County on more
information regarding CO2 reductions in the metro region.
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3.19.9 Long-Term Impacts

The CRC project constitutes small section of I-5; nevertheless, the
consumption of fuel for the movement of people and goods on I-5 across
the Columbia River could potentially cause cumulative long-term
impacts on the environment. CRC project could reduce greenhouse gas
emissions in the project area with the build alternatives. The guidelines
set out by international, national, and state organizations primarily focus
on improving vehicle efficiency and low-carbon fuel®*; however,
they do suggest measures for infrastructure that could reduce greenhouse
gas emissions, such as:

o Providing bicycle and pedestrian infrastructure. The build
alternatives include a bicycle and pedestrian multi-use path across
the river, completely separated from vehicle traffic.

¢ Providing transit options. Currently, the only transit option from
Portland to Vancouver or vice-versa is on buses that flow and stop
with traffic. The build alternatives will provide high capacity transit
(light rail or bus rapid transit) that will operate on a separate
guideway, unaffected by vehicle congestion.

e Implementing tolls. The CRC project is considering a wide-range of
scenarios for tolling the build alternatives, including increasing tolls
during peak-periods to encourage off-peak driving. Traffic modeling
shows that variable tolls would cause mode shift to transit and non-
motorized transit (bicycle and pedestrian), or encourage people to
not make certain trips.

o Increasing efficiency of transportation systems. The elimination
of bridge lifts, variable pricing with tolls, the addition of auxiliary
lanes between closely spaced interchanges in the project area, and
the intersection improvements proposed for the CRC project will
minimize congestion and stop-and-go conditions, which lead to
inefficient use of energy.

e Supporting transit orientated development. The build alternatives
provide an opportunity for transit-oriented development, consistent
with existing land use plans for the City of Portland and the City of
Vancouver.

¢ Replacing aging infrastructure in existing corridors. The build
alternatives will upgrade an existing structure in an urban area
instead creating a new transportation corridor.

The project team estimated greenhouse gas emissions for the CRC
alternatives. The methodology for estimating long-term energy use was
based on methodologies outlined in the Oregon Energy Manual, and CO,
emissions were estimated using data provided by the Environmental
Protection Agency (EPA). Other factors taken into account were:

o Vehicle trips™

e Expected advancements in vehicle technology

2 |PCC (2007), The State of Oregon Governor’s Climate Change Integration Group (January 2008).

% Vehicle demand and transit demand is based on the regional, system-wide demand for people to drive
their cars or take transit in the project area, including 1-5 and 1-205 river crossings.
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e Expected advancements in fuel technology

e Current and future transit technology (electric for light rail and bio-
diesel for buses)

The analysis shows that all build alternatives are projected to reduce
personal vehicle travel demand over No-Build conditions and improve
the operations of the I-5 crossing, as described in the Traffic section of
this DEIS.

CO, emissions account for 94 to 95 percent of greenhouse gases emitted
by the transportation sector.”® As a result, the EPA uses CO, emission
estimates as a representative indicator of greenhouse gas emissions. The
general equation for estimating CO, emissions can be expressed as:

EM=FCxEF

EM = Emissions of CO; (Ibs)
FC = Fuel consumed (gallons)
EF = Emission factor (lbs of CO,/gallon) (based on fuel type)

The fuel consumed (FC) is the amount of fuel that would be used to
operate a vehicle or bus. The emission factor (EF) is the amount of CO,
that would be emitted during combustion of a gallon of fuel. Based on
The CRC Energy Technical Report has more data from the EPA, the emission factors used in this analysis were
information on GOz emissions, and the 19.4 pounds of CO, per one gallon of gasoline and 22.2 pounds for one
methodology for calculating alternatives X 55 e o )
potential affect on climate change gallon of diesel.” The emission factor for biodiesel can vary slightly
depending on the blend, but was assumed to be equal to diesel (22.2 1bs
of CO,/gallon of biodiesel) for this analysis, which is consistent with
EPA conclusions that biodiesel emits the same amount of CO, compared

to diesel.>®

When fuel burns, the carbon and hydrogen separate. The hydrogen
combines with oxygen to form water and carbon combines with oxygen
to form carbon dioxide (CO;). The carbon content of fuel assumed in this
analysis 1s the recommended EPA quantities for the amount of carbon n
a typical gallon of gasoline or diesel.”’ :

Light rail is operated by electricity. Although light rail vehicles do not
individually emit CO, during travel, the process of converting fuel to
electricity does. The electricity used to operate light rail would most
likely come from sources available in the project area. Approximately
40 percent of the total electricity needed for light rail would be provided
by Portland General Electric, based on the location of two substations in
the Portland area. From these substations, 42 percent would come from
coal and 13.9 percent would come from natural gas (the remaining
portions would come from non-CO, emitting sources, such as
hydropower, nuclear, wind, etc). Approximately 60 percent of the total
electricity needed would be provided by Clark County Public Utilities,
based on the location of three substations in the Vancouver area. From

* EPA (2005). Other greenhouse gases cover a broad array of gases other than CO2, principally
methane (CH4), nitrous oxide (N20) and sulfur hexaflouride (SF6).

% EPA, 2005a.

% The reduction in CO2 emissions from using biodiesel comes from the energy saved in harvesting the
fuel, which was not computed in this analysis.

" EPA, 2005b.
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these substations, 7 percent would come from coal and 28 percent would
come from natural gas. The remaining portions would come from non-
CO, emitting sources, primarily hydropower.

Exhibit 3.19-4 summarizes the potential daily energy use and CO,
emissions for the alternatives in 2030.

Exhibit 3.19-4
Full Alternatives Summary of Daily Energy Use and CO, Emissions
Energy Electricity Gasoline Bio/Diesel COze
Consumed  Consumed Consumed Consumed Emissions
Alternative (mBtu) (kWh) (gal) {gal) (tons)
Existing 4,014.4 77,355.3 8,343.0 19,585.2 3425

Alternative 2 (Replacement, BRT)

Alternative

Source: CRC Cumulative Effects Technical Report.

The replacement crossing with associated highway improvements, a toll
on I-5, and light rail or bus rapid transit (Alternative 2 or 3) would
reduce CO, emissions about two to three percent lower than the No-Build
Alternative. This reduction is due to fewer auto trips over the river, more
people riding on public transit, and reduced traffic congestion, which
improves fuel efficiency.

Alternatives 4 and 5 were estimated to increase CO, emissions relative to
No-Build, primarily because they include aggressive increases in the

. . . . . Exhibit 3.19-5
frequency of light rail or bus rapid transit and other bus routes without Daily CO; Emissions (tons)
realizing proportional decreases in auto travel. Buses powered by :
petroleum diesel or bio-diesel emit CO,, and a portion of the electricity No-Build { 463.3 tons

that powers light rail comes from power plants that emit CO,.

It is important to note that the total CO, emission estimates do not
capture all of the potential reductions in CO, emissions associated with
the highway improvements. They capture only the reductions associated
with changes in highway travel speeds and the number of vehicles on the
crossing itself. It is likely that the decreased congestion both north and
south of the river, due to the replacement crossing and to a lesser extent
the supplemental crossing, would further reduce CO, emissions
compared to No-Build. In addition, the model does not capture a
potential mode shift to bicycle and pedestrian that is expected with a toll
and an improved bicycle and pedestrian path.

93.7 tons

RN 90.7 tons
A 3819 4213 4606 500 TONS

342.5tons
EXISTING LEVEL

Source: CRC Energy Technical Report

ALTERNATIVES
[$2 T - J% )

Carbon emissions will tend to be lower with a higher toll, or by tolling
both 1-5 and I-205, because tolling decreases the number of cars driving .

. . .o . the average American household produces
over the crossing and increases the number of people riding transit or 59 tons of carbon per year, and 11.7 tons of

carpooling. it is related to transportation

According to the U.S. Department of Energy,
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TERMS & DEFINITIONS
Adaptation

The intergovernmental Panel on Climate
Change (IPCC 2001) defines adaptation as
“adjustments in ecological, social, or
economic systems in response to actual or
expected climatic stimuli and their effects or
impacts. It refers to changes in human
processes, practices, and structures to
moderate potential damages or to benefit
from opportunities associated with climate
change.”

How do you estimate the
impact of climate change
on river levels?

Studies that have modeled future climate
and river flow used existing data about the
Columbia River Basin to predict frends over
the next 50 to 100 years, taking into account
the effects of global warming and other
emergent conditions in the basin. These
studies suggest that in the next century the
flow pattern of the Columbia River could be
transformed from a primarily snow-melt fed
river to one supported by a mix of rainfall
and diminished snow-melt.

1di54§ﬁ° CHAPTER 3

Potential Mitigation and Adaptation

Currently no local, state, or federal regulations identify a threshold for
CO; emissions for transportation projects. However, potential measures
for reducing adverse impacts to climate change from all alternatives
could include:

¢ Implement programs that further encourage use of public transit

e Promote compact and transit-oriented development which
encourages walking

¢ Provide safe and well-lighted sidewalks to encourage walking

¢ Provide safe and more accessible connections to paths for bicyclists
and pedestrians

o  Offer ride-share and commute choice programs

o Construct with materials and build systems that meet efficiency
standards for equipment and lighting design

e Recycle building materials, such as concrete, from project

s Use sustainable energy to provide electricity for lighting and other
operational demands

e Plant vegetation to absorb or offset carbon emissions

o Promote fuel-efficiency improvements, such as a low carbon fuel
standard

¢ Promote diesel engine emission reduction

e Consider clean energy certificates or other carbon offsets for energy
used

In addition to reducing CO, emissions, the CRC project may need to
adapt to the effects brought about by climate change. The IPCC defines
adaptation as “adjustments in ecological, social, or economic systems in
response to actual or expected climatic stimuli and their effects or
impacts. Adaptation refers to changes in processes, practices, and
structures to moderate potential damages or to benefit from opportunities
associated with climate change.”® In October 2002 the U.S. DOT Center
for Climate Change and Environmental Forecasting, with the support of
the EPA, Department of Energy, and the U.S. Global Change Research
Program sponsored an interdisciplinary workshop to define research
priorities regarding the potential impacts of climate variability and
change on transportation. The priority areas identified at the workshop
include: 1) assessment of potential impacts on critical infrastructure
locations and facilities, 2) development of improved tools for risk
assessment and decision-making, and 3) assessment of response
strategies. The CRC project is proposed infrastructure that could be
impacted by climate change.

The CRC project team considered some of the potential risks that could
be caused by climate change, and potential adaptation measures to
mitigate risk. The CRC project’s location relative to the Columbia River

8 IPCC, 2001.
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raises special concerns related to climate change. The Columbia River’s
water levels are affected by the amount of snow that falls during the
winter and the amount of precipitation that falls as rain year round. The
factor that affects these precipitation patterns most is the temperature of
the atmosphere.

The effects of climate change on the river’s flow and peak flow cycle
have been the focus of several climate prediction models™ over the last
10 years. Studies conclude that the increase in winter rain (which would
historically fall as snow) will lead to increased winter flow of the
Columbia River and a weaker snow-melt increase during the spring and
summer. Under the worst case scenario, the water level of the Columbia
River would rise another 5 feet during winter flow in 2030 compared to
existing conditions.

Based on the information available, potential adaptation measures could
include:

¢ Raising the height of the crossing to account for potential rise in the
Columbia River water level

¢ Ensuring that the design and the materials used to build the crossing
can withstand major storms and droughts

¢ Avoiding and minimizing construction in 100-year or 500-year
floodplains

3.19.10 Electric and Magnetic Fields

Standards for electric and magnetic field (EMF) exposure guidelines are
established by the International Commission on Non-lonizing Radiation
Protection (ICNIRP) and the American Conference of Governmental
Industrial Hygienists. A survey conducted under the National Institutes
of Health characterizes the personal magnetic field exposure in the
general population.®® The results indicate that approximately 14 percent
of the general population is exposed to a 24-hour average magnetic field
strength exceeding 2 mG. About 25 percent of people spend more than
one hour at fields greater than 4 mG, and 9 percent spend more than one
hour at fields greater than 8 mG. Approximately 1.6 percent of people
experience at least one gauss (1,000 mG) during a 24-hour period.

Any of the CRC alternatives that involve extending light rail would add
to EMF exposure. However, EMF levels from the light rail system are
well below the ICNIRP exposure standards. There would be a slight
cumulative increase for those persons riding or working on the light rail
system. However, it is not anticipated that human health would be
adversely affected by light rail-generated EMF.

3.19.11 Energy and Peak Oil

Cumulative effects related to energy use are partially incorporated into
the long-term energy demand estimates prepared for the CRC project.
Those estimates are based on travel demand forecasts that factor in

%9 Hamlet and Lettenmaier, 1999.
% Enertech Consultants, 1998.
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projected local changes in land use patterns, employment, population
growth, and other programmed transportation improvements.

The cumulative energy impact of primary concern is “peak oil.” Peak oil
refers to the point in time at which the maximum global petroleum
production rate is reached, after which the rate of production enters a
terminal decline. Peak oil results from many incremental actions, few of
which are individually important. However, the potential impact of
reaching peak global petroleum production is an important consideration
for projects, such as CRC, intended to address transportation needs for
decades to come.

Oil production in the United States—the world’s third largest oil
producing nation—reached its peak around 1970 and has been in a
declining trend since then. Most estimates place peak global production
occurring some time between 1990 and 2040.

When oil production drops below oil demand, it is likely to cause

petroleum prices to increase. There are uncertainties, however, regarding
What does the U.S. peak oil’s timing and the availability of substitute fuels. Peak o0il’s effect
on transportation fuel prices and travel behavior will depend largely on

Department of Energy say when peak oil occurs and the availability of substitute fuels.

about peak oil?

Areport by the US Department of Energy®" Peak o0il’s potential effect.s on economic act.ivity apd travs:l behavior
included the following conclusions: could affect the CRC project. The concern is that if substitute fuels are
not readily available as petroleum supplies decrease, the rising cost and
reduced supply of petroleum could directly reduce auto and truck travel,
and could result in dramatic reductions in economic activity, which,

o World oil peaking is going to happen, and will
likely be abrupt.

e The problem is the demand for liquid fuels

(growth in demand mainly from the among other effects, could further reduce vehicle trips below forecasts.
transportation sector). These vehicle trip forecasts influence the proposed size, design, and

« Mitigation efforts will require substantial time. financing of transportation facilities. If fuel prices increase faster than

« Both supply and demand will require expected, then the number of 2030 highway trips could be lower than
attention. forecasted. However, even with relatively substantial fuel price

« More information is needed to more precisely increases, the future demand would still be greater than the expanded
determine the peak ime frame. highway capacity. Because fuel costs represent only a portion of total

transportation costs (which include everything from car payments, to
insurance and maintenance) even large growth in fuel costs translates to
a smaller growth rate in total transportation cost, which is what most
directly affects travel demand in the long term.

Global o1l demand is projected to grow by 37 percent by 2030, driven in
large part by transportation needs;* local transportation energy demand
is expected to grow as well, although the CRC build alternatives are
projected to reduce future transportation petroleum demand compared to
No-Build. At the global scale, these fuel savings will be very small but
incrementally beneficial over the No-Build Alternative.

The CRC alternatives include a number of elements that would reduce
adverse impacts related to peak oil. These include:

» The bridge and highway improvements are focused on replacing or
updating aging infrastructure, not on building new highway corridors

5 Hirsch, 2005.

2 EA, 2006.
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e They include substantial improvements to public transportation, with
projected increases in transit mode share in the aftermoon peak
direction from 13 percent with the No-Build to as much as 21
percent with light rail transit

¢ They provide substantially improved facilities for non-motorized
transport

¢ They support land use planning that seeks to control sprawl,
concentrate development, and decrease auto dependency

¢ They include road use pricing (highway tolling)

e Because of the addition of high-capacity transit and the bridge toll,
all build alternatives are projected to have lower daily I-5 river
crossings than under the no-build.

e They improve highway operations at a key pinch point which
improves fuel efficiency and lowers emissions.

o They increase highway safety which decreases collisions and
congestion, further improving fuel efficiency.

Another concern is the ability of current transportation infrastructure to
adapt to post-peak oil vehicles and technology. Based on the alternative
fuel vehicles that are currently being researched and developed, it is
highly likely that the CRC infrastructure (tfransit guideway, bridges,
highway, and bike and pedestrian paths) will be able to accommodate
foreseeable changes. Electric hybrids, electric plug-ins, and vehicles
powered by bio-diesel, ethanol, or hydrogen fuel cells are being designed
to operate on modern roads and highways. The CRC transit guideway,
whether built for bus rapid transit or light rail, can be used by vehicles
powered by a variety of fuels. The capacity of the proposed bicycle and
pedestrian facilities can accommodate substantial growth in non-
motorized transportation demand. It is likely that the proposed CRC
infrastructure could readily accommodate or adapt to the transition to
substitute fuel vehicles, higher than projected growth in non-motorized
modes, and higher growth in transit demand.

There is substantial uncertainty regarding the timing of peak oil, the
future availability of substitute fuels and technology, and the effects of
peak oil on transportation. It is reasonable, however, to conclude that the
CRC project can be relatively prepared, at the project level, to address
reasonably foreseeable impacts associated with peak oil, and to reduce
the project’s incremental adverse impact.

Outside the purview of CRC, numerous other measures will influence the
timing and impact of peak oil at the global and local scale. These other
actions include national and international energy policies, international
relations, fuel and transportation taxes and fees, alternative fuel and
technology research and development, agricultural policy and practices,
local land use regulations, and other measures.
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Has transportation
infrastructure been able to
adapt to change?

Transportation infrastructure has proven to
be relatively adaptable. For example, the
northbound -5 bridge over the Columbia
River was built in 1917 as a two-lane bridge
that originally carried electric trolley cars and
Model T autos (which ran on either gasoline
or ethanol). While itis now obsolete in terms
of seismic safety and traffic safety design
standards, it was able to periodically adapt to
nearly a century of changes in transportation
technology, energy policy and prices, vehicle
types, and travel behavior.
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3.19.12 Noise and Vibration

The analysis of noise impacts is based on reasonably foreseeable changes
in traffic resulting from background land use, population, and
employment changes through 2030. In the project area there are currently
an estimated 211 traffic noise impacts to noise sensitive land uses and
that number would rise to 221 under the No-Build Alternative. Under the
No-Build Alternative, routine maintenance of existing noise walls in
Vancouver would occur but no new noise walls would be constructed.
Background traffic growth would cause a general increase in traffic noise
levels throughout the project area. Growth in aviation activity would
likely also increase noise levels in some areas.

The build alternatives, which would include noise walls, would reduce
noise levels substantially along I-5 compared to existing conditions and
the projected No-Build Alternative. Several noise-sensitive land uses
currently with no or only partial noise wall mitigation are exposed to
traffic noise levels that exceed the relevant criteria. Many of these land
uses would receive long-term noise reduction benefits with the proposed
mitigation. While noise from other sources could continue to grow over
time, the CRC altematives would likely reduce noise impacts, compared
to the No-Build Alternative. Vibration impacts are very modest for all
build alternatives and can be mitigated.

3.19.13 Archaeological Resources

Based on extensive background research, archaeological reconnaissance,
and predictive models, the construction of the CRC project is highly
likely to encounter historic and could encounter prehistoric
archaeological resources. Recent archaeological investigations
demonstrate the potential for encountering archaeological remains
associated with early residences, businesses, and industries, as well as
Native American use.

Both shores of the Columbia River have been the location of extensive
development in the past 200 years. Several types of historic era
development occurred within or immediately adjacent to the present I-5
transportation corridor. Over time, dredging and filling along the shores
have altered the banks of the Columbia River. Intensive residential,
commercial, and transportation investments have had major impacts on
the cultural and historic landscape in the I-5 corridor and vicinity.

Past activities have had a dramatic impact on the preservation of
archaeological resources in the project area. Many have been lost.
Unrelated future actions are likely to disturb or destroy additional
archaeological resources, although some will likely be preserved or
restored as well.

The project’s incremental impact to the loss of the area’s archaeological
resources is not certain. There is a high likelihood that archaeological
resources will be discovered prior to and during construction of any of
the CRC build alternatives. Measures will be taken to protect, preserve,
or document the presence of these resources.
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3.19.14 Historic Resources

Past activities have had a dramatic impact on the preservation of historic
resources in the project area. Many were demolished and the historic
contexts largely altered to the extent that, except for few places such as
the Vancouver National Historic Reserve, the northbound I-5 bridge, and
other existing National Register sites in the project area, the area would
be not easily recognized by people from the historic periods prior to the
1950s. Unrelated future actions are likely to demolish additional historic
resources, although some future actions will likely preserve or restore
others.

The project’s incremental impact to the loss of the area’s historic fabric
is relatively small compared to the combined effects of these other
projects and developments. The options are being designed to avoid most
of the areas with large concentrations of historic resources.

3.19.15 Parks and Recreation Areas

The CRC project would improve access to recreational resources in
Portland and Vancouver, and would result in improved pedestrian and
bicycle access in the area, particularly between Oregon and Washington.
The project would also have relatively minor impacts to a variety of
public parks and recreational facilities. None of these resources would be
displaced.

Park and trail development have been ongoing efforts in the region.
These efforts will continue and are supported by current plans and
programs. The impacts from the project would be small in the context of
local park resources and are balanced by public investments in parks
elsewhere in the area, such as Esther Short Park in downtown
Vancouver, the development of the Confluence Land Bridge over SR 14
in Vancouver, and the potential opening of the Vanport wetland
mitigation site to the public.

Other development unrelated to CRC could result in loss of park or
historic properties; the extent of such loss is currently not known but
likely small. Park impacts that would result from the CRC project,
combined with other past and foreseeable future changes (including park
expansions), are not expected to result in adverse cumulative effects.

3.19.16 Visual Quality and Aesthetics

Cumulative visual impacts occur when the character of a place changes
(for example from an agricultural landscape to residential development)
or when the vividness, unity, or intactness of the visual environment
changes. In the project area, visual character has steadily progressed
from frontier and rural to suburban and urban. The I-5 corridor has
steadily grown in footprint and intensity of use as a major transportation
route. Overall, impacts from the project will continue and reinforce the I-
5 urban transportation corridor character.

Visual impacts from the proposed CRC project would occur from the
greater height and width of the Columbia River bridges, the widened or
higher ramps for reconfigured interchanges at Marine Drive, Hayden
Island, SR 14, Mill Plain, and SR 500, and the effective widening of the
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1-5 corridor due to adding auxiliary lanes, a transit guideway, and
guideway ramps along I-5.

3.19.17 Ecosystems

Historically, many activities, including deforestation, urbanization,
agriculture, over-fishing, and hydroelectric, irrigation and flood control
projects have contributed to a loss of habitat and a reduction in fish and
wildlife. Growth and development will likely continue to impact portions
of the project area. Environmental protection legislation began in the
1960s and has grown since then. Local, state, and federal regulations
require certain protections of natural areas, which has slowed the
destruction of these habitats and mandated replacement, and in some
cases recovery, of their functions.

The direct effects resulting from the CRC project include disturbance to
native vegetation and trees, wetlands impacts, removal and fill in the
Columbia River, and impacts to fish. Disturbance to native vegetation
and trees is anticipated in three areas: cottonwood trees near the Expo
Center in Oregon, vegetation along the banks of the Columbia River, and
the loss of trees at Kiggins Bowl. Alternatives 2 and 3 would also
remove peregrine falcon habitat on the existing I-5 bridges. In the
Columbia River, fill could impact fish habitat and fish both during
construction and long term.

The impacts resulting from the project are small, but historic
development and expected growth throughout the region will likely
continue to have impacts on ecosystems. The mitigation measures that
are likely under any of the build alternatives will serve to reduce harmful
effects, and may improve parts of the local ecosystem relative to existing
conditions.

3.19.18 Geology and Soils

Past activities in the project area include settlement and development of
the region, clearing of native vegetation, filling of lowland areas, grading
of slopes, and construction in earthquake prone areas. Current
development projects, including roads, bridges, and buildings, are being
constructed under updated codes which require additional protection
against earthquakes or in sensitive zones (for example, landslide-prone
areas). However, in some cases, future activities may include
development and regrading in the area that could lead to soil erosion,
even with erosion control practices in place.

The CRC project would have little direct impact on geology or soils,
other than land clearing during construction and the potential for erosion.
The primary geologic concern is high earthquake hazard rating of the
soils underlying the river crossing area. The soils are susceptible to
liquefaction in a major seismic event. The build alternatives would
replace or upgrade the existing bridges to reduce the potential for
collapse or other damage.

Small changes that would occur from the CRC project include:
reworking disturbed soil, localized minor grade changes, minor changes
in slope stability, and ground improvements. These activities would have
little or no meaningful impact to geology or soils and are not expected to
materially cause or increase any substantial camulative impacts.
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3.19.19 Water Quality and Hydrology

Increased urbanization and land use changes have decreased the amount
of natural area and natural flow regimes in the project area. Flood control
measures affect the entire lower Columbia River environment. Levees
and river embankments were constructed in the early 1900s on both sides
of the river, which isolated the majority of the historic floodplain from
all but the highest flows.

A decrease in upstream heavy industrial activities and an emphasis on
addressing known contamination sources have improved water quality in
the Columbia Slough over the last 10 years, although the water quality
remains substantially impaired.

All of the build alternatives would increase stormwater runoff volumes,
but with mitigation will likely result in lower pollutant loading than
under existing conditions. In the Columbia River basin, the increased
water quantity is not a critical issue, due to the total volumes handled in
the basin. Stormwater treatment plans for the crossing have not yet been
finalized, but net benefits are likely given adequate water treatment
options.

Past projects and land use actions followed then-current water quality
regulations that were not as stringent as they are now. Local, state, and
federal regulations require protection of water quality. Increased scrutiny
by regulatory agencies on chemicals at much lower concentrations than
current standards is occurring and may result in new standards. The
combination of impacts from the CRC project, regulations, and other
foreseeable actions is likely to result in water quality improvements
relative to existing conditions.

3.19.20 Wetlands

Compared to historical conditions, there are very few wetlands remaining
in the project area. This increases the importance of the remaining
wetlands in providing habitat, water quality, and other benefits.
Mechanical methods introduced to control water flow (dikes in the
project vicinity and dams on the Columbia River), have reduced the
presence of wetlands in the project area. Many of the habitat losses due
to these activities are probably irrecoverable. Urbanization has further
affected wetlands locally and regionally. Foreseeable growth in the
region will likely affect portions of the project area. Local, state, and
federal regulations require protection of wetlands and jurisdictional
waters, slowing the destruction of these habitats and mandating
replacement of their functions.

Functional improvements have occurred to some wetlands near the
southemn portion of the project since the original construction of I-5. The
Port of Portland has an ongoing wetland restoration project at the 90-acre
Vanport wetlands parcel adjoining the existing highway and light rail
line to the west.

Impacts from the proposed CRC bridge piers would include minor fill to
the Columbia River. The transit and highway improvements would
impact less than 0.25-acre of wetlands (unless the Marine Drive southern
realignment option is chosen, which would additionally impact
approximately one-half acre of the Vanport Wetlands). In the context of
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widespread urban development in the project area, the potential impacts
to wetlands resulting from the build alternatives are minor. Additionally,
mitigation for these impacts would replace or likely improve local
wetland functions.

3.19.21 Hazardous Materials

The CRC project area is heavily urbanized, and has a history of
generation, use, and storage of hazardous materials. Hazardous material
sites that are most likely to impact the project are those being acquired
for right-of-way or near roadway or transit options. Disturbances to
hazardous materials sites that might not otherwise occur would result in
site cleanup and could increase demand for contaminated soil disposal
facilities.

The evaluation of existing hazardous materials risks to the CRC project
is based on a review of past actions, and their effects on existing and
potential soil and groundwater contamination. There may also be
unknown contamination that poses additional risk, caused by past land
uses and actions in the corridor.

Future, unrelated development in the project area could both add
exposure risks and add cleanup and remediation benefits. Population and
employment growth could cause increased traffic that may result in
slightly higher incidents of hazardous materials spills. Since 1964,
several laws have been implemented that have led to improved handling
of hazardous materials, reducing the amount of new hazardous materials
releases into the soil and groundwater. Environmental liability laws
generally require identification and cleanup of hazardous materials
during property transfers, which have resulted in the overall reduction of
hazardous material contamination near the project area.

Because the project is unlikely to create new hazardous material sites,
and may identify or remediate existing hazardous material sites, it could
contribute to a cumulative beneficial impact to groundwater, human, and
ecological receptors in the project area.

3.19.22 Irreversible and Irretrievable Commitments of
Resources

NEPA regulations from the Council on Environmental Quality (CEQ)
require environmental analysis to identify “...any irreversible and
irretrievable commitments of resources, which would be involved in the
proposed action should it be implemented.” (CFR 1502.16)
Implementing the proposed improvements involves committing natural,
physical, human, and fiscal resources. CEQ guidelines describe primary
irreversible and irretrievable resource commitments as uses of
nonrenewable resources throughout a project that may be irreversible if
removal of the resources occurs and cannot be replaced within a
reasonable time frame (for example, extinction of a threatened or
endangered species), or if obstruction of the use of resources occurs after
the project.

The proposed transportation improvements would involve a long-term
conversion of land resources to provide right-of-way for the build
alternatives. Although these transportation facilities conceivably could
revert to urban land and open space, there is no reason to expect that
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such a conversion would be necessary or desirable. Wetlands would be
filled where they cannot be avoided or impacts minimized. Unavoidable
wetland impacts will be offset by compensatory mitigation. Fossil fuels
used to power construction and daily vehicle operation are the major
nonrenewable resource that would be consumed by the construction of
the proposed project, and the energy consumption resulting from daily
vehicle operations.

Considerable amounts of labor, and construction materials such as
cement, aggregate, asphalt, sand, fill materials, lime, and steel would be
expended on the road construction. Large amounts of labor and natural
resources are used in the fabrication and preparation of construction
materials. These materials are generally not retrievable, although they are
not in short supply, and their use would not have an adverse impact upon
continued availability of these resources. Any construction would also
require a substantial one-time expenditure of both state and federal funds
that are not retrievable.

3.19.23 Temporary Construction Effects

Cumulative impacts during construction could result if other projects in
the area are constructed at the same time or nearly the same time as CRC
project construction. Simultaneous or sequential construction projects
can increase congestion, employment and spending, community impacts,
and natural resource impacts. The construction of CRC is likely to
overlap with construction of many of the specific developments listed at
the beginning of this section, as well as private developments that are not
yet proposed. For example, bridge construction activity for this project
will need to be coordinated with other in-water work that could occur
simultaneously, such as the Columbia River Channel Improvement
project, as well as with construction immediately adjacent to the project,
such as the Riverwest project.

The temporary effects from the CRC construction, in combination with
other construction, will cause delays and disruptions to local residents
and businesses. Mitigation plans, including traffic control plans and
business assistance, will reduce the negative consequences of the
construction project, while the employment demands will result in
positive economic outcomes for the region.

Other projects would have their own traffic control plans, but some may
influence the travel route of commuters and trucks and could place more
traffic in the CRC project corridor. Likewise, some of the projects are on
planned haul routes and could influence the delivery of supplies and
materials to the job sites for the CRC project.

Community impacts due to local traffic congestion and rerouting, as well
as noise and air quality impacts, could occur where CRC construction
overlaps with the construction of other projects. The highest potential for
such impacts is likely near the bridge landing in Vancouver and on
Hayden Island where other large construction projects are likely and
where CRC construction duration and intensity will be high.

For the natural environment, most of the construction impacts would be
localized such that cumulative effects would not be a serious additional
concern. Other projects in the area would not be likely to directly impact
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the same localized waters, wetlands, or regulated habitats that the CRC
project would affect. However, in the project area, there could be
increased erosion potential during the construction period. This,
combined with other construction projects in the area, could increase the
risk of erosion and water pollution in the event of a storm while ground
surfaces are exposed.

To reduce potential cumulative construction impacts, the project team
would consider other planned projects while developing CRC
construction and mitigation plans and traffic control plans.
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Financial Analysis

This chapter describes the capital and operating costs, CHAPTER CONTENTS
revenue options, and financial plan scenarios to implement 1 oo p
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This DEIS provides a preliminary assessment of project costs,
institutional issues, potential revenue options, and financial plan
scenarios for each of the CRC alternatives examined in this DEIS. Both
capital and operating costs and revenues are addressed.

4.2 CRC Capital Costs

4.2.1 Background

The capital cost estimates shown in this chapter cover all capital costs
anticipated after the selection of the locally preferred alternative, and
include engineering, project administration, right-of-way acquisition,
system procurement and installation, vehicle procurement, construction,
and start-up costs. The capital costs are based on a Cost Risk
Assessment' that accounts for a wide range of risks and uncertainties that
may cause project costs to increase.” The Cost Risk Assessment adds
contingency to the capital cost estimates to account for these
uncertainties and produces a range of costs reflecting the probability, or
confidence, that the actual cost of the project will be less than the
estimated cost. This DEIS provides a range of capital costs for each
project alternative. It uses the 60 percent confidence cost estimate (i.e.,
60 percent certain that the actual cost will be less than cost estimate

" CRC, Cost Risk Assessment, 2007.

2 Note that the Cost Risk Assessment included the cost of preparing this DEIS and selecting the locally
preferred aiternative; the financial analysis shown in this DEIS excludes these costs.

FINANCIAL ANALYSIS * 4-1
10567



COLUMBIA RIVER CROSSING

shown) as the Low estimate and the 90 percent confidence cost estimate
as the High estimate.

For projects seeking New Starts funding, FTA requires the use of a
capital cost estimating methodology based on Standard Cost Categories
(SCC). Accordingly, the transit-related capital cost estimates resulting
from the Cost Risk Assessment were translated into the Standard Cost
Categories (SCC). The SCC cost estimate for the transit component of
each alternative is shown below. All transit capital cost estimates
submitted to FTA as part of the on-going New Starts review will be
prepared in the SCC framework.’

Capital costs are shown in “year-of-expenditure” dollars, which show the
aggregate cost of the alternative through the year in which construction is
completed, in inflated dollars. To develop the year-of-expenditure cost
estimates, a range of cost escalation rates were developed for each
project component and applied in the Cost Risk Assessment. Over the
project development and construction period, the median rate of
construction cost escalation ranged from 2.5 to 5.2 percent per year, with
the greater escalation expected in the early years of the project. * The
median escalation rate for engineering cost was 2.8 percent per year and
for right-of-way cost was 6.8 percent per year; both of which remained
constant throughout the construction period.

While the CRC Project is an integrated multi-modal project, some
funding sources for meeting these capital costs have legal restrictions as
to their use (for example, fuel tax revenues in Oregon and Washington
may only be used for highway-related improvements). Thus, it is
informative to divide the capital costs of the CRC alternatives-into their
highway and transit components.

Many capital costs are directly attributable to a transit or highway
component; for example the costs of highway interchange improvements
where there is no transit alignment or the cost of transit alignments in
downtown Vancouver where there is no highway improvement. However
some costs overlap the highway and transit components and must be
allocated between these components. These cost allocation issues will
ultimately be addressed in funding agreements between the federal, state,
and local agencies. For now these issues are addressed by preliminary
cost allocation assumptions used in this DEIS. The major areas of cost
overlap and the preliminary cost allocation assumptions used in this
DEIS are summarized below:

o  Columbia River Crossing: For all of the river crossing options,
whether the replacement bridge, supplemental bridge, or the Stacked
Transit/Highway Bridge, the bridge used by the transit alternative
shares a foundation with the bridges used for highways and, in some
cases, the superstructure used for the highway bridge. To divide the
bridge cost into highway and transit components, the foundation cost
was allocated to transit based on transit’s proportionate share of the

3 Arisk assessment, following FTA's Risk Assessment process, will be performed as part of the New
Starts analysis after the selection of an LPA.

* This is based on the cost risk assessment conducted in 2007 (CRC Cost Risk Assessment, 2007).
Inflation rates could change in later cost risk assessments.

4-2 « CHAPTER 4
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“live load” on the foundation, and the superstructure cost of the
bridge was allocated to transit based on transit’s proportionate share
of the deck area on the bridge. This preliminary cost allocation
methodology will be examined in more detail during the FEIS stage;
FTA and FHWA must concur with the final methodology.

e  Bicycle/Pedestrian Improvements: Each of the river crossing options
incorporates bicycle and pedestrian improvements that could be
allocable to either the highway or transit components, or some
combination of the two. The cost estimates shown in this DEIS
assume that the capital cost of these improvements are fully allocated
to the highway component.’

e Right-of-Way: Because the right-of-way costs occur on either side of
the river crossing where the transit and highway improvements are
separated, there is no material overlap in these right-of-way costs.
Thus, the highway costs include the cost of acquiring the right-of-
way used for the highway improvements, and the transit costs
include right-of-way used for the transit improvements.

o FEngineering and Project Management/Administration: These costs
were allocated between highway and transit components according
to the engineering and administration costs of their distinct facilities
and their proportionate share of the engineering and administration
costs of shared facilities.

Based on these assumptions the:

e Highway capital costs shown in this DEIS include the costs of
designing, acquiring right-of-way for, and constructing the highway
sections of the river crossing, mainline 1I-5 improvements, highway
interchange improvements, and the bicycle and pedestrian
improvements incorporated in the CRC alternatives.

e Transit capital costs shown in this DEIS include the costs of
designing, acquiring right-of-way for, and constructing the transit
guideway, stations and park-and-ride facilities described in Section
2.3.3, maintenance facilities described in Section 2.3.4; procuring
and installing systems and equipment; acquiring the vehicles
described in Exhibit 2.3-23 ; and start-up costs.

Value engineering is proceeding on these alternatives. Preliminary
options have been identified, most notably the stacked transit/highway
bridge design described in Chapter 2, which could result in lowering the
estimated capital costs of the alternatives in future project development
stages. The feasibility of the stacked transit’/highway bridge will be
analyzed during the FEIS stage. A finance plan will be developed during
the FEIS stage and will incorporate both the FHWA and FTA
methodologies.

® The current estimates allocate these costs to the highway component. This could be revised during the
FEIS if it is determined that all or a portion of the bicycle and pedestrian improvements should be funded
as part of the transit component.
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Exhibit 4.2-1

4.2.2 Capital Costs of CRC Alternatives with Kiggins Bowl or
Lincoln Terminus

Exhibit 4.2-1 shows the capital cost estimates in year-of-expenditure
dollars for the CRC alternatives with full-length transit terminus options.

Project Capital Costs by Alternative and Full-Length Transit Terminus

Alternative 2°

Alternative 3° Alternative 4 Alternative 5

Kiggins

Terminus Bowl Lincoln

Kiggins
Bowl

Kiggins
Bowl

Kiggins

Lincoln Lincoln Bowl Lincoln

Low Cost Estimate®

$863 $669

Transit $725

$1,045 $850 $939 $744 $1,102 $906

$1,108 $881 $778 $946

Source: CRC, Cost Risk Assessment, 2007.

Low cost assumes the 60 % confidence estimate; which is traditionally regarded as the most fikely estimate.

b High cost assumes the 90% confidence estimate.

¢ These capital costs do not reflect the stacked transit/highway bridge, which will be analyzed during the FEIS. Cost estimates may be lower than those

shown above if this option is feasible.

Note: Costs are in millions of year-of-expenditure dollars.

1d§76}HAPTER 4

The total capital cost of the CRC alternatives with a full-length transit
terminus ranges between $3.414 billion and $4.091 billion in year-of-
expenditure dollars. The High and Low Cost Estimates for the CRC
alternatives with a replacement crossing (Alternatives 2 and 3) cost §112
to $165 million in year-of-expenditure dollars more than alternatives
with a supplemental crossing (Alternatives 4 and 5).

As required by FTA, Exhibit 4.2-2 shows the capital cost estimates for
the transit component of the full length terminus options in FTA’s
Standard Cost Categories (SCC).
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Exhibit 4.2-2
Transit Capital Costs by FTA Standard Cost Category: Full Length Transit
Terminus °
Alternative 2 Alternative 3 Alternative 4 Alternative 5
Kiggins Kiggins Kiggins Kiggins
Terminus Bowl Lincoln Bowl Lincoln Bowl Lincoln Bowl Lincoln

FTA Standard Cost Category”

Stations, Stops,
Terminals and
Intermodal

$124 $100

$117 $97

$42 $34

$33 $27

Sitework and Special
Conditions

$174 $141

$188 $156

$176 $140

$172 $142

Right-of-Way and Land
Improvements

Professional Services

$45 $36

$45 $37

$109 $87

$107 $89

? Table shows "High" cost estimates, which assumes the 90% confidence estimate from Cost Risk Assessment; an FTA risk assessment will be

performed for the LPA.

b Standard Cost Categories are established by FTA.

Note: Costs are in millions of year-of-expenditure doliars.
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Exhibit 4.2-3

4.2.3 Capital Costs of CRC Alternatives with Clark College or
Mill Plain Minimum Operable Segments (MOS)

Exhibit 4.2-3 below shows the capital cost of the alternatives paired with
the Mill Plain District MOS and the Clark College MOS options.

Project Capital Costs by Alternative and Minimum Operable Segment

Alternative 2

Alternative 3 Alternative 4 Alternative 5

Mill
Plain

Terminus

Clark
College

Mill
Plain

Clark
College

Mill
Plain

Clark
College

Mill
Plain

Clark
College

Low Cost Estimate®

Transit $519

igh Cost Estimate®

Transit $559

$555 $596 $654 $565 $617

$594

$628 $689 $597 $637

Source: CRC, Cost Risk Assessment, 2007.

# | ow cost assumes the 60% confidence estimate; which is traditionally regarded as the most likely estimate.

b High costs assume the 90% confidence estimate.

Note: Cost in millions of year-of-expenditure dollars.

The High and Low Cost Estimates for Alternative 2 is estimated to cost
between $217 and $449 million less (in year-of-expenditure dollars) with
the MOS options than with the full-length transit terminus options The
MOS options exhibit a reduced schedule risk due to their shorter length,
therefore the risk-adjusted cost of the highway component of Alternative
2 would cost $86 to $106 million less with a MOS terminus option than
with a full-length transit terminus option.

The High and Low Cost Estimates for Alternative 3 range between $292
and $543 million less with an MOS option than with a full-length
alignment option. The lower cost of the highway component comprises
$85 to $122 million of the overall cost reduction.

The High and Low Cost Estimates for Alternative 4 range between $222
and $472 million less (in year-of-expenditure dollars) with the MOS
options than with the full-length transit terminus options. The highway
component of Alternative 4 would cost $80 to $98 million less than with
the full-length transit terminus options due to the lower risk associated
with a MOS terminus option.

The High and Low Cost Estimates for Alternative 5 may cost between
$272 and $553 million less with a MOS option than with a full-length
terminus. The lower cost of the highway component comprises $79 to
$159 million of this overall cost reduction.

Exhibit 4.2-4 shows the capital cost estimates for the transit component
of the MOS options in FTA’s Standard Cost Categories (SCC).
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Exhibit 4.2-4
Transit Capital Costs by FTA Standard Cost Category: Minimum Operable Segment Terminus Options®
Alternative 2 Alternative 3 Alternative 4 Alternative 5
Terminus Mill Clark Mill Clark Mill Clark Mill Clark
Plain College Plain College Plain College Plain College

FTA Standard Cost Category®

Stations, Stops, Terminals $53 $61 $47 $51 $54 $61 $47 $52
and Intermodal

Sitework and Special $113 $112 $119 $124 $114 $113 $109 $107
Conditions

Right-of-Way and Land $24 $38 $21 $35 $69 $83 $64 $78

? Table only shows "High" cost estimates, which assumes the 90% confidence estimate.

b Standard Cost Categories are established by FTA.

Note: Costs are in millions of year-of-expenditure dollars.

As shown in Exhibit 4.2-4, the light rail (LRT) alternatives (Alternatives
3 and 5) cost $69 to $150 million more than the equivalent bus rapid
transit (BRT) alternatives (Alternative 2 and 4), primarily due to the
track, electrification, and system costs associated with light rail. The Mill
Plain MOS would cost $35 to $83 million less than the equivalent Clark
College MOS, primarily due to its shorter length. The equivalent transit
mode and terminus would cost $38 to $108 million less with the
replacement crossing (Alternatives 2 and 3) than with the supplemental
crossing (Alternatives 4 and 5), largely because the replacement crossing
has more direct access into Vancouver.

4.2.4 Capital Costs of River Crossing Options

Exhibit 4.2-5 shows the capital costs, in year-of-expenditure dollars, for
the river crossing options. As shown, the Replacement Bridge options are
estimated to cost $1.323 to $1.57 billion. The Supplement Bridge options
are estimated to cost $1.241 to $1.436 billion in year-of-expenditure
dollars, $88 to $166 million less than the Replacement Bridge options.

Preliminary estimates indicate that the Stacked transit/Highway Bridge
may lower the costs of the Replacement Bridge by $35 to $40 million;
the feasibility and cost of the Stacked Transit/Highway Bridge will be

examined further in the FEIS.
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Exhibit 4.2-5
Capital Costs of River Crossing Options
Alternative 2° Alternative 3° Alternative 4 Alternative 5
Kiggins Kiggins Kiggins Kiggins
Terminus Bowl Lincoln Bowl Lincoln Bowl Lincoin Bowl Lincoln

Low Cost Estimate

Transit $173 $174 $186 $187 $135 $136 $154 $155

High Cost Estimate

Transit $187 $186 $200 $199 $147 $166 $166

Alternative 2° Alternative 3% Alternative 4 Alternative 5

Mill Clark Mill Clark Mill Clark Mill Clark
Terminus Plain Coliege Plain College Plain College Plain College

$129

$130

Transit $177 $179 $184 $188 $141 $141 $160 $160

Source: CRC, Cost Risk Assessment, 2007.

¥ Based on preliminary cost estimates, the Stacked Transit/Highway Bridge may result in a $35 to $40 million savings compared to
the numbers shown.

Note: Costs in millions of year-of-expenditure doliars.

4.3 Capital Revenue Options

This section describes the potential federal, state, and local revenues that
may be used to fund CRC capital costs. Many of these revenue sources
can be used for the highway, transit, and bicycle/pedestrian components
of the CRC alternatives. However, several have legal requirements or
restrictions that may limit their application to only the highway or transit
component. Exhibit 4.3-1 outlines the federal, state, and local revenue
options potentially applicable to the CRC alternatives, including any key
restrictions on their use. The paragraphs below provide further detail on
each of these revenue options.



Exhibit 4.3-1 (page 1 of 2)
Summary of Revenue and Financing Options

DRAFT ENVIRONMENTAL IMPACT STATEMENT

Highway | Transit
Fundmg Source Eligible Eligible | Comments

| Federal FormulaFunds e S .
Natlonal Highway System Funds (NHS) X X Certain conditions required for transit uses.
Surface Transportation Program Funds (STP) X X
National Highway Traffic Safety Administration X
(NHTSA) grants
Congestion Mitigation Air Quality Funds (CMAQ) X X Limited to projects with air quality benefits.
Interstate Maintenance Funds (IM) X
Urbanized Area Formula Grants Section 5307 X
Fixed Guideway Modernization Funds Section X
5309
Jobs. Access and Reverse Commute Funds X Targeted for particular transit uses.

Section 5316
New Freedom Funds Sect|on 5317 X Targeted for particular transit uses.

. Federal Dlscretlonary Funds - . o b tk_ o o ’ g h
Reauthonzatlon Bill Programs: High Priority X X Can be any type of improvement specified in
Project/Projects of National Significance, etc. reauthorization bill.

Interstate Maintenance Discretionary Funds IMD X

Transportation Community and System X X

Preservation Program Funds TSCP

Innovative Bridge Research and Deployment X

Program (IBRD)

Highways for Life Program (HfL) X

Value Pricing Program X

Transportation Infrastructure Finance and X X L.oan and credit enhancement program.
Innovation Act (TIFIA) Program

Grant Anticipation Revenue Vehicles (GARVEE X X Allows future federal grants to be bonded.
Bonds)

National Research Program Funds Section 5314 X

Alternative Analysis Funds Section 5339 X

Alternative Transportation in Parks and Public X Other Federal Agencies, such as NPS, can
Lands Funds (Section 5320) administer funds.

Capital Investment Program Section 5309 X

Discretionary Bus and Bus Facilities Bus and New

Starts Funds ’

' sttFuds . -

Fuel Tax Revenue Oregon and Washington X Oregon and Washington state constitutions
restrict use of these revenues.

Oregon Motor Carrier Taxes and Fees and DMV X Restricted by Oregon Constitution.

Fees

Oregon Lottery Funds X X

Washington Licensing Fees on Trucks, Buses and X Uses described in statute.

For-Hire Vehicles and for Passenger Vehicles

Washington Sales and-Use Tax X X

Private Sector Funds X X

Tolling X Oregon toll revenues limited to highway uses by
Oregon Constitution. Use in Washington must be
authorized by legislature, currently limited to
highway purposes.

Toll Credits X X Administrative method to address local match.

FINANCIAL ANALYSIS » 4-9
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Exhibit 4.3-1 (page 2 of 2)

Summary of Revenue and Financing Options

Highway

Transit

Funding Source

caional Fands |

Existing TriMet Revenues and Additional

Revenues Available to TriMet

Existing C-TRAN Revenues and Additional
Revenues Available to C-TRAN

Transportation Benefit District (TBD) Revenues

Eligible

Eligible
T 1

X

X

Comments

Can be used for certain road purposes, but not

applicable to CRC alternatives.

Existing sales and use tax can be increased with
voter approval. Additional funding sources are
provided by High Capacity Transit.

There are several funding sources available to
TBDs, most require voter approval.

4-10 - CHAPTER 4
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4.3.1 Federal Revenue and Financing Options

Federal Formula Funds Administered by States, Transit Agencies,
and MPOs

ODOT, WSDOT, C-TRAN, TriMet, Metro and RTC receive
transportation funding from a variety of federal formula grant programs.
The eligible uses of these formula grants are established by federal
statutes and rules. In an urban area, the MPOs have the authority to
program these funds to specific eligible uses. This is accomplished
through Metro’s and RTC’s Metropolitan Transportation Improvement
Program (MTIP) processes and then incorporated into ODOT’s and
WSDOT’s State Transportation Improvement Program (STIP). The CRC
project, through the co-leads, is eligible to compete for federal formula
funds. Grant Anticipation Revenue Vehicle (GARVEE) bonds, a debt
financing instrument using federal formula funds, can also be employed
in the finance plan.

While federal formula grant programs potentially could be used to fund
the CRC alternatives, or certain components of the alternatives, many of
these funds are currently programmed other uses. Additional analyses
will be undertaken during preparation of the FEIS to determine the future
availability of these funds for the CRC alternatives. Formula grant
program funds that will be considered for incorporation in the FEIS
funding plan include the following.

National Highway System (NHS) funds

NHS funds are apportioned to states by formula for such improvements
as construction, reconstruction, resurfacing, restoration, and
rehabilitation of segments of the national highway system; operational
improvements; capital and operating costs for traffic monitoring and
control facilities; corridor parking facilities; carpool and vanpool
projects; and bicycle and pedestrian facilities. NHS funds may be used
for transit improvements provided these improvements are in the same
corridor as a NHS highway, the transit improvements will improve the
level-of-service on the NHS highway, and the transit improvement is
more cost-effective than an improvement to the NHS highway. The FY
2008 apportionment of NHS funds to Oregon was about $93 million and
to Washington about $111 million.

Surface Transportation Program (STP) funds

STP funds are apportioned to states by formula, a portion of which must
be used for safety (10 percent), enhancement (10 percent), and allocated
by formula to urbanized and rural areas in the state. STP funds may be
used for planning, construction, reconstruction, rehabilitation, and
operational highway improvements and any eligible activity under FTA’s
Section 5307 formula program including planning, equipment, right-of-
way acquisition, design and construction. The FY 2008 apportionment of
STP funds to Oregon was about $90 million and to Washington about
$124 million.

FINANCIAL ANALYSIS » 4-11
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Interstate Maintenance (IM) funds

IM funds are apportioned to states by formula for resurfacing,
restoration, rehabilitation, and reconstruction of interstate highways;
reconstruction or new construction of bridges, interchanges, and over
crossings along existing Interstate routes; and capital costs for
operational, safety, traffic management, or intelligent transportation
systems (ITS) improvements. Construction of new travel lanes other than
high-occupancy vehicle (HOV) or auxiliary lanes are not eligible for IM
funding. The FY 2008 apportionment of IM funds to Oregon was about
$65 million and to Washington about $98 million.

Urbanized Area Formula (Section 5307) Funds

Section 5307 funds are formula grants to eligible recipients in urbanized
areas for transit-related purposes. In the Portland/Vancouver urban area
TriMet, C-TRAN, Metro and the City of Wilsonville currently receive
funds. For FY2008 TriMet received approximately about $31.4 million
per year and C-TRAN about $4.3 million per year in Section 5307 funds.
Section 5307 funds may be used for many purposes including planning,
environmental, engineering, design, right-of-way, construction and
equipment.

Fixed Guideway Modernization (Section 5309) Funds

Fixed Guideway Modernization Funds are allocated by statutory formula
to urbanized areas with fixed guideway systems that have been in
operation for at least seven years. The formula considers the amount of
route miles and route miles and revenue vehicle miles operated on fixed
guideway segments. The term “fixed guideway” refers to any transit
service that uses exclusive or controlled rights-of-way or rails, entirely or
in part, and includes among others, commuter rail, light rail, electric
trolley bus, streetcar, trams and public transportation routes traveling in
high-occupancy-vehicle (HOV) lanes. Fixed guideway modernization
funds may be used for capital projects to modernize or improve existing
fixed guideway systems such as purchase and rehabilitation of rolling
stock, track, line equipment, structures, signals, communications, power
equipment and substations, stations, maintenance facilities and
equipment, system extensions, and preventive maintenance.

TriMet currently receives about $9.4 million per year in Fixed Guideway
Modernization funds for its MAX system, and that total will grow over
time as its newer lines reach the seven-year threshold. It is estimated that
after seven years of operations, TriMet and C-TRAN would cumulatively
begin to receive $260,000 to $460,000 per year (depending on the
alternative) in Fixed Guideway Modernization funds for the light rail
transit or bus rapid transit component of the CRC project. These funds
would not be available for the initial construction of the CRC
alternatives.
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Jobs Access and Reverse Commute (JARC) Funds and New
Freedom Funds

JARC and New Freedom funds are formula grants for certain specific
transit purposes. JARC funds are targeted to meet the transportation
needs of low-income individuals and, regardless of income, of reverse
commuters. New Freedom Program funds are available for capital and
operating expenses that support new public transportation services
beyond those required by the Americans with Disabilities Act of 1990
(ADA) and transportation alternatives to assist individuals with
disabilities with accessing transportation services. Currently TriMet
receives in the aggregate about $1 million per year in JARC and New
Freedom Funds; C-TRAN receives about $120,000 per year.

Federal Discretionary Funds and Financing Programs

While the federal transportation funds discussed above are granted to
states or urban areas by formula, other federal funds are allocated to
projects on a case-by-case basis through Congressional “earmarks” or
U.S. DOT agency discretionary allocations. Collectively these sources
are referred to as discretionary funds.

The CRC project intends to seek federal discretionary funds (highway
and transit) through earmarks in the transportation reauthorization bill
and through U.S. DOT programs. The preliminary financial scenarios
target a cumulative total of $400-$600 million from congressionally and
administratively approved federal highway discretionary grants
throughout project development and construction. In addition, the
financial scenarios target $750 million in federal transit discretionary
grants.

A project’s ability to obtain federal discretionary funds in the upcoming
reauthorization bill or through administrative approvals depends on many
factors, including the importance of the project, amount of funding in the
bill, competition for funds, administrative criteria and practices, and
Congressional procedures and politics. While it is difficult to secure a
large amount of federal discretionary funds, the CRC project may be
uniquely able to secure such funds given its national significance, as
exemplified by its status as a Corridor of the Future, and its ability as a
bi-state project to garner active support from two Congressional
delegations. Potential sources of discretionary funds are discussed below.

Discretionary Programs in the Transportation Reauthorization Bill

The transportation reauthorization bill typically incorporates funding
earmarks for transportation projects, including highway, transit and other
modes. The current transportation authorization act, SAFETEA-LUS, has
several discretionary funding programs that were fully earmarked by
Congress. SAFETEA-LU authorizes highway discretionary funds as well
as FTA-administered funds, such as New Start grants for fixed-guideway
transit systems. Some of these discretionary programs represented new
dollars brought into a state (above-the-line earmarks); while others
factored into the overall formula funding that is guaranteed to each state

® Safe, Accountable, Flexible, and Efficient Transportation Equity Act-A Legacy for Users, signed into law
in August 2005.
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(below the line earmarks). Oregon and Washington each received above-
the-line discretionary grants in SAFETEA-LU.

Interstate Maintenance Discretionary (IMD) Funds

IMD funds may be used for resurfacing, restoring, rehabilitating, and
reconstructing most existing routes on the Interstate System, including
providing additional Interstate capacity. Currently about $100 million per
year is allocated nationwide under this program. Over the five-year
period between FY2003 and FY 2007, Oregon and Washington
combined averaged $10.5 million per year in IMD discretionary grants.
In FY 2007 CRC Project received a $15 million grant from this
discretionary program.

Transportation, Community, and System Preservation Program
Funds (TCSP)

TCSP funds are allocated to plan and implement strategies that improve
the efficiency or reduce environmental impacts of transportation, reduce
the need for costly future public infrastructure investments, ensure
efficient access to jobs, and encourage private sector development
patterns. In FY 2007 the allocations of TCSP funds to projects were
generally in the in the $500,000 to $1,000,000 range. Over the five-year
period between FY2003 and FY 2007, Oregon and Washington
combined have averaged $6.3 million per year in TCSP discretionary
grants.

The Innovative Bridge Research and Deployment (IBRD) Funds

The IBRD Program was established to (i) demonstrate the application of
innovative designs, materials, and construction methods in constructing,
repairing, and rehabilitating bridges and other highway structures, (ii)
increase safety, (iii) reduce construction time, and (iv) reduce traffic
congestion. IBRD funds may be used for costs of preliminary
engineering, repair, rehabilitation, or construction of bridges or other
highway structures, and costs of project performance evaluation and
performance monitoring of the structure following construction.
Congress authorized $13.1 million per year nationwide through fiscal
year 2009 for the IBRD program, $4.125 million of which is designated
for high performance concrete technology research and deployment.
WSDOT received a $5.1 million grant under this program in FY 2007 as
part of its Urban Partnerships Agreement for the Seattle area.

Highways for Life (HfL)

HfL provides incentive funding for the construction of highway projects
that incorporate innovations that improve safety, reduce construction
congestion, and improve quality. A highway project is eligible to apply
for HfL funding if it constructs, reconstructs or rehabilitates a route on a
Federal-aid highway and uses innovative technologies, manufacturing
processes, financing, or contracting methods that meet performance goals
for safety, congestion, and quality. Individual project funding levels are
generally in the $500,000 to $1,000,000 range. Oregon has received one
$1 million award under this program, Washington has not received any.
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Value Pricing Pilot Program

Value Pricing Pilot Program funds may be used to establish, maintain,
and monitor value pricing programs. Funds may support pre-
implementation study costs, including for public participation and
planning, and implementation costs, including development and start-up
costs for up to three years. Funds to carry out the Value Pricing Pilot
Program are authorized at $12 million annually, one-quarter of which is
available only for projects not involving highway tolls. WSDOT received
a $10 million grant under this program as part of its Urban Partnership
Agreement for the Seattle area.

Transportation Infrastructure Finance and Innovation Act of 1998
(TIFIA)

TIFIA is a Federal credit program for transportation projects of national
or regional significance under which the USDOT may provide secured
(direct) loans, loan guarantees, and standby lines of credit. Eligible
facilities include interstates, state highways, bridges, toll roads, transit
ways and any other type of highway or transit facility eligible for federal
grant assistance. TIFIA may also be used for the design and construction
of stations, track, and other transit-related infrastructure, purchase of
transit vehicles, and any other type of transit project eligible for federal
grant assistance. TIFIA assistance is awarded through a formal
application process based on established criteria.

New Starts (Section 5309)

New Start grants are discretionary federal funds for new fixed-guideway
transit systems and extensions to existing fixed-guideway systems.
Congress establishes the year-by-year amounts of New Starts funds
available nationally in each federal transportation authorization act. A
fixed-guideway project customarily obtains New Starts funds through a
Full Funding Grant Agreement (FFGA) with FTA. The FFGA
establishes the maximum amount of New Starts funds available to the
project and the terms and conditions of receiving the New Starts funds.

Federal law establishes a process administered by FTA to determine if a
project is eligible for New Starts funding. While the process addresses
many factors, it is chiefly affected by its cost-effectiveness and financial
plan ratings. For the CRC project, these ratings will occur in future
stages of project development. Obtaining a New Starts FFGA will not be
settled until the New Starts process is complete and certain threshold
criteria are met.

The finance plan for the high-capacity transit guideway assumes that
New Starts funding will be sought. The amount of New Starts funds that
may be available to the CRC project depends on many factors beyond the
project itself, including the amount of New Starts monies authorized and
appropriated by Congress, and the national competition for those funds.
Based on FTA’s historic practices, this DEIS assumes that up to

$750 million in New Starts funds could be available to the CRC project,
assuming the project receives a sufficiently high New Starts rating.
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Discretionary Bus and Bus Facilities Program (Section 5309-Bus)

Section 5309-Bus grants provide capital assistance for new and
replacement buses and related equipment and facilities. This is a
discretionary funding program, although most funds are earmarked to
specific projects by Congress. Eligible capital projects include the
purchasing of buses for service expansion, bus maintenance and
administrative facilities, transfer facilities, bus malls, transportation
centers, intermodal terminals, park-and-ride stations, acquisition of
replacement vehicles, bus rebuilds, bus preventive maintenance,
passenger amenities, and miscellaneous equipment. Discretionary bus
funding can be used for specific elements of the CRC alternatives such as
park-and-rides, bus procurement, maintenance facilities, security,
intelligent transportation systems, design, right of way acquisition, {ransit
stations, pedestrian and bike improvements, and other elements.

Congestion Mitigation and Air Quality (CMAQ)

The CMAQ program provides funds to State DOTs, MPOs, and transit
agencies to invest in projects that reduce air pollutants. Eligible
projects/programs under the CMAQ program include such expenditures
as transportation activities in an approved State Implementation Plan,
transportation control measures, pedestrian/bicycle facilities, traffic
management/congestion relief strategies, transit (new system/service
expansion or operations), alternative fuel projects, inspection and
maintenance programs, intermodal freight, telecommunications, ride
share programs, and travel demand management. Construction of
projects which add new capacity for single-occupancy vehicles is not
allowed under the program. In FY 2007 Oregon was apportioned about
$16 million in CMAQ funds, Washington was apportioned about $32
million.

National Highway Traffic Safety Administration (NHTSA)Funds

To assist states in carrying out the highway safety program, the National
Highway Traffic Assistance (NHTA) provides formula and incentive
annual grants for highway safety programs designed to reduce traffic
crashes and resulting deaths, injuries, and property damage. A state may
use these grant funds only for highway safety purposes. The grants
support planning to identify and quantify highway safety problems,
provide start up "seed" money for new programs, and give new direction
to existing safety programs. The funds are intended to catalyze
innovative programs at the state and local level, and leverage
commitments of state, local, and private resources

Alternative Analysis Funds

The objective of the Alternatives Analysis program is to assist in
financing the evaluation of modal and multimodal alternatives and
general alignment options for identified transportation needs in a
particular, broadly defined travel corridor. Funds may be used to assist
state and local governmental authorities in conducting alternatives
analyses when at least one of the alternatives is a new fixed guideway
system or an extension to an existing fixed guideway system.
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Alternative Transportation in Parks and Public Lands Funds

The Alternative Transportation in Parks and Public Lands program funds
capital and planning expenses for alternative transportation systems such
as shuttle buses in national parks and other federal lands. Federal land
management agencies and state, local, and tribal governments are
eligible recipients. The goals of the program are to conserve natural,
historical, and cultural resources; reduce congestion and pollution;
improve visitor mobility and accessibility; enhance visitor experience;
and ensure access to all, including persons with disabilities.

Grant Anticipation Revenue Vehicles (“GARVEE” bonds)

Grant Anticipation Revenue Vehicle (GARVEE) bonds provide an
increasingly popular method to finance highway and transit projects.
GARVEE is a debt-financing instrument that pledges future federal
funds to repay investors, although the project sponsor may elect to
pledge other sources of revenue in the event that future federal-aid funds
are not available.” In technical terms, GARVEE refers to any debt
financing instrument backed by future federal funds, including bonds,
notes, certificates, mortgages, leases, or others. GARVEE bonds have
been used by TriMet to fund potions of the South Corridor Light Rail
Project and the Wilsonville-Beaverton Commuter Rail Project.

4.3.2 State Revenue and Financing Options

In addition to administering federal formula funds, ODOT and WSDOT
also administer state funding programs, primarily from fuel taxes, fees on
motor carriers, and licensing, and registration fees. The only existing
funds currently committed to the project by WSDOT are the $20 million
of Transportation Partnership Account funds programmed for project
development activities in FY 2009; the FEIS will consider the potential
for other existing funds to be committed to the CRC Project.

New revenues may be created by increasing one or more of the statewide
fees or taxes. While the actual package of taxes, fees, and other revenue
sources that may be used to fund each state’s share of CRC capital costs
must be developed through their legislative processes, potential sources
of new revenues include the following.

Fuel Tax

Oregon currently levies a 24¢ per gallon tax on all fuels used for vehicle
transportation, primarily gasoline and diesel fuel. In fiscal year (FY)
2008 the fuel tax is projected to gross about $17.6 million per penny of
tax.® State law requires certain transfers and expenses be paid from gross
fuel tax revenues; as a result, a 1¢ fuel tax in FY 2008 produces about
$16.1 million net revenues for transportation projects.” The net fuel tax
revenues are generally allocated between the state, cities, and counties

7 23 USC 122(a) and (b).

8 Revenue estimates for fue! tax and weight-mile tax from ODOT, Summary of Transportation Economic
and Revenue Forecasts, December 2007 (released February 2008).

® The fuel tax is customarily paired with an equivalent amount of motor carrier fees and taxes; the net
proceeds in FY 2008 from a 1¢ fuel tax with these equivalent taxes and fees is about $24.5 million.
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throughout the state. The Oregon Constitution restricts the use of fuel tax
revenues to highway purposes only.

The Oregon legislature may increase the fuel tax rate by vote of the
legislature, with or without referral to the voters. From 1976 through
1982, Oregon voters rejected a proposed fuel tax increase four times.
Notwithstanding these voter rejections, the Oregon legislature enacted a
fuel tax increase in every legislative session from 1981 through 1991.
The last fuel tax increase went into effect in 1993. The voters rejected a
proposed increase in 1996, and the legislature has not enacted an increase
since. The use or allocation of any future increases to the fuel tax could
be set in the legislation enacting the increase, provided that constitutional
limitations are not exceeded. Any funding package passed by the
legislature can be referred to a statewide vote if petition requirements are
met.

As of July 2007, Washington levies a 36¢ per gallon fuels tax on
gasoline and other “special” fuels used by transportation vehicles.
Effective July 2008, the fuels tax will increase to a 37.5¢ per gallon tax
under the Transportation Partnership Account Act. In FY 2008 the
combined gas tax and special fuels tax is projected to gross about $34.4
million per 1¢ of tax.'® State law requires a variety of transfers and
expenses be paid from gross revenues; as a result, a 1¢ combined gas and
special fuels tax produces about $33.0 million in net revenues in FY
2008. The Washington state constitution limits the use of state fuels tax
to highway purposes.

The allocation of the fuels tax proceeds in Washington depends on the
provision in the legislation enacting each increase. A share of existing
fuels tax revenues is generally allocated among the state, cities, and
counties; the allocation formula among these recipients has varied in
different fuels tax legislation. On occasion the Washington legislature
has dedicated 100 percent of the proceeds from a fuel tax increment to a
special program without any direct allocation to cities and counties. The
use or allocation of any future increases to the fuel tax would be set forth
in the legislation enacting the increase. If, for example, the entire
proceeds of a 1¢ fuels tax increase (no allocation to cities and counties)
in Washington were dedicated to the CRC proposal in FY 2008, the
revenue increase would produce about $450 million in net bond proceeds
for highway projects.’’

Motor Carrier Taxes and Fees

Oregon levies several fees and taxes on heavy trucks, including weight-
mile taxes (which include the flat-fee paid by qualifying carriers), heavy
vehicle registration fee, trip permits, and other fees paid by motor
carriers. In the aggregate these are referred to as “motor carrier fees and
taxes.” Motor carrier fees and taxes are estimated to generate about
$272.7 million in gross revenues and $200.5 million in net revenues in

© WSDOT, Transportation Revenue Forecast Council, November 2007 Forecast, adjusted per WSDOT,
Transportation Revenue Summary for the February 2008 Forecast.

" Assumes uniform-payment highway revenue bonds with a 30-year term, 6 percent annual interest,
2 percent issuance costs, and coverage supplied by other revenues.
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FY 2008. The Oregon Constitution restricts the use of these revenues to
highway purposes only.

The Oregon legislature may increase motor carrier fees and taxes by vote
of the legislature, with or without referral to the voters. The use or
allocation of any future increases could be set forth in the legislation
enacting the increase; provided that constitutional limitations are not
exceeded.

The Oregon Constitution also requires that the proportion of highway
revenues paid among the major vehicle classes, primarily passenger
vehicles and heavy trucks, match the relative financial burden each
places on the transportation system. This concept is commonly referred
to as cost responsibility. To maintain cost responsibility, any increase in
fuels tax would be paired with a proportionate increase in taxes on heavy
trucks. An increase in motor carrier fees and taxes proportionate to a 1¢
increase in fuel tax generates about $8.4 million in FY 2008. Thus, 1¢
increase in fuels tax plus an equivalent increase in motor carrier taxes
and fees would produce $24.5 million in net revenues in FY 2008.

If, for example, the entire proceeds (no allocation to cities and counties)
of a 1¢ fuels tax increase plus and equivalent increase in motor carrier
taxes and fees in Oregon were dedicated in FY 2008 to highway
improvements, the revenue increase would produce about $310 million
in net bond proceeds for the improvements. '

Registration and Licensing Fees

Oregon collects a variety of Department of Motor Vehicle (DMV) fees
including vehicle registration fees, title fees, driver license fees, and
other fees. One or more of these fees can be increased to fund a
transportation improvement program. For example, the Oregon
Transportation Investment Act (OTIA) program was funded through a
vehicle registration fee increase. In FY 2008, DMV fees, in the
aggregate, produced about $220 million in gross revenues and only about
$40 million in net revenues, primarily due to the DMV administrative
costs and the transfers to the OTIA program. An increase to one or more
of these fees could be part of a transportation funding package to pay for
the CRC project.

In Washington, licensing fees for trucks, buses, and for-hire vehicles
consist of combination of a fee based on the gross weight of the vehicle
(gross weight fee) and an additional fee of one dollar. The gross weight
fee schedule for trucks was increased by 15 percent as part of the Nickel
Package. The Transportation Partnership Account legislation increased
the licensing fee for light trucks, except for farm vehicles, by $10-$30,
depending on weight. Each $1 increase on licensing fees for trucks less
than 10,000 pounds in Washington would produce about $1.3 million.
Each 10 percent increase in gross weight fees on trucks over 10,000
pounds in Washington would produce about $12.2 million in 2008."

2 Assumes uniform-payment, subordinated highway revenue bonds with a 25-year term, 6 % annual
interest, 2% issuance costs, and coverage supplied by other revenues.

B WSDOT, Transportation Revenue Forecast, November 2007.
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In Washington, registration fees for passenger cars consist of a
combination of a $30 license fee plus a fee that depends on the gross
weight of the vehicle (vehicle weight fee). The vehicle weight fee was
introduced as part of the Transportation Partnership Account legislation.

Sales and Use Tax

The sales and use tax is currently used in Washington to fund the multi-
modal account for transit projects included in the 2003 “Nickel Funding
Package.” The current rate is 0.3 percent (3/10th of 1 percent) on new
and used motor vehicles. A 1/10th of 1 percent increase in the sales and
use tax would produce about $12 million in 2008.

State Lottery Funds

In Oregon, state lottery funds have been used to fund capital bonds for
major transit projects including TriMet’s Westside Light Rail Project
($125 million), the Wilsonville-Beaverton Commuter Rail Project ($35
million), and most recently for the proposed Milwaukie Light Rail
Project ($250 million). These lottery funds have been obtained by
securing state legislation authorizing a specified amount of lottery bonds
for each project. To date the legislature has not allocated lottery funding
for a highway project, but there is no prohibition for such an allocation.

In-Kind Contributions

Both ODOT and WSDOT may make in-kind contributions for the CRC
alternatives by providing staffing for project management and
administration that is not paid with project revenues, by making right-of-
way owned by the DOT (such as the WSDOT parcels at Kiggins Bowl
and Lincoln Street that are proposed for park-and-rides) available for the
CRC alternatives at no cost to the project, or by other similar actions.

Toll Credits

Under Federal law, a project is permitted to use certain toll revenue
expenditures as a credit toward the local matching share of federally-
eligible highway and transit projects. This concept is frequently referred
to as toll credits.

Toll credits are earned when a state or toll authority funds an eligible
capital investment with toll revenues from an existing facility. Project
sponsors may use toll credits as local match on a Federal project. By
using a sufficient amount of toll credits, the federal funding for a project
can be increased to 100 percent.

Fares paid by ferry riders, in places where ferry routes are considered
part of the highway systems (such as the Washington State Ferry
System), can earn toll credits in the same manner as a tolled highway.
WSDOT has earned toll credits through this mechanism, and may
provide an allocation of toll credits to the CRC project.

In this assessment, up to $750 million in New Starts funds are assumed
to be available to the high-capacity transit project. With toll credits,
alternatives costing $750 million or less can be funded with New Starts
funds, provided a sufficient amount of toll credits are applied to meet the
local match requirement. Project altermatives costing more than $750
million must incorporate sufficient local cash match to cover the
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difference between the project cost and the assumed $750 million New
Starts grant. There can be alternatives in which a portion of the local
match requirement is met by toll credits and a portion met with local
funds or in-kind match.

Some issues arise with the use of toll credits. First, the project staff must
work with FTA to ensure that the use of toll credits does not negatively
affect FTA’s New Starts rating of the project. Second, as part of any Full
Funding Grant Agreement, FTA will establish a maximum amount of
New Starts funds available to the project, and will obligate the project
sponsors to cover any cost overruns with non-New Starts funds. During
the rating of the financial plan, FTA will complete a financial capacity
review to determine the ability of the project sponsors to meet this
obligation. Thus, even when they can be used, toll credits do not entirely
eliminate the need for local capital funding capacity. Lastly, in order to
use toll credits, WSDOT must provide a letter committing the necessary
amount of toll credits to the CRC project.

Private Sector Contribution

Both FHWA and FTA seek to foster the use of public-private
partnerships (PPP) in the design and construction of transportation
improvements. Over the past few years both agencies have revised their
rules and policies to facilitate such arrangements. ODOT and WSDOT
have the authority to employ a public-private partmership (PPP) method
of project delivery.

PPP is used for any scenario under which the private sector assumes a
greater role in the planning, financing, design, construction, operation,
and maintenance of a transportation facility compared to traditional
procurement methods. Typical PPP procurement packages include: (1)
private sector operations and maintenance on a performance basis; (i)
private sector program management for a fee and/or with program costs
and schedule maintenance incentives; (iii) design-build for fixed fee on
fixed time frame; (iv) project build-operate-transfer, (v) design-build
finance-operate-transfer, and (v1) build-own-operate. Private sector
financial participation may be possible under some of these approaches.
The method of project delivery, including PPP, will be considered during
preparation ¢f the FEIS.

4.3.3 Toll Bond Proceeds

Background

The CRC alternatives include toll and non-toll scenarios. The toll
scenarios assume that toll collection will be Open Road (all-electronic)
toll collection. Open Road toll collection allows tolls to be collected
without stopping traffic at toll booths to pay tolls. Instead customers
either have (i) a transponder that electronically transmits charges to a
computer system that invoices or debits a vehicle-owners account, or (ii)
the vehicle is identified by a license plate recognition (pay-by-plate)
system that identifies and invoices the vehicle owner.

The toll rate policies assumed in this DEIS, which are described in
Chapter 2, differ for the replacement crossing alternatives (Alternatives 2
and 3) and the supplemental crossing alternatives (Alternatives 4 and 5).
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While these assumed toll rate policies provide a practical basis for
analyzing the impacts of the toll/no-toll decision, they will be refined
throughout the project development process, if tolling is incorporated in
the locally preferred alternative.

This DEIS shows the toll bond funding capacity resulting from three
representative financing structures: '*

e  40-year non-recourse debt'’, where the bonds are backed by toll
revenues but without any other governmental guarantee

e 40-year non-recourse debt with a federal loan under USDOT’s
TIFIA Program'®

e 30-year state-backed bonds

Capital Funding Capacity of Toll Revenues

Exhibit 4.3-2 shows the financial capacity of tolling the I-5 Bridge for a
Base estimate that uses the traffic volumes modeled for the year 2030
and a Low estimate that is more conservative. Because the toll capacity
of the alternatives is primarily affected by the traffic capacity of the river
crossing, Exhibit 4.3-2 focuses on the differences in toll bond capacity

- between the replacement crossing alternatives (Alternatives 2 and 3) and
the supplemental crossing alternatives {(Alternatives 4 and 5). The
funding capacities shown in Exhibit 4.3-2 are net of the capitalized
interest that must be paid from bond proceeds during the construction
period; they represent the amount of funds available to pay project costs.

Exhibit 4.3-2
Financial Capacity of Toll Bonds by Alternative®

Alternatives 2 and 3 Alternatives 4 and 5
(Replacement Crossing)® | (Supplemental Crossing)®

Bond Structure Low Base Low Base

40-year non-recourse bonds

980 1,230 810 1,030
with TIFIA loan® $ $ $ $

Source: CRC, Toll Financial Capacity Analysis Results, November 2007.

? The toll rates for the replacement crossing alternatives (Alternatives 2 and 3) vary by time of day, with a
$2.00 (in 2006 doilars) toll during peak periods for passenger cars with transponders.

b The toli rates for the supplemental crossing alternatives (Alternatives 4 and 5) are similar to the replacement
crossing alternatives (Alternatives 2 and 3), except that the peak-period toll for passenger cars with
transponders is $2.50 (in 2006 dollars).

c . . . P .
Financial capacities are net of capitalized interest.

d TIFtAis a USDOT loan and credit enhancement program, described in Section 4.3.1.

Note: Bond capacities are shown in millions of dollars, rounded to nearest ten million.

™ The toll analysis is documented in CRC, Toll Financial Capacity Analysis Results, November 2007.

1 Borrowings that rely on revenue from a project and are not guaranteed by other revenue sources are
referred to as non-recourse debt.

*® The TIFIA program is discussed in Section 4.3.1.

1045@8 CHAPTER 4
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Even though, as described in Section 2.3.5, a 50¢ higher peak-period toll
rate is assumed for the supplemental crossing alternatives (Alternatives 4
and 5), the replacement crossing alternatives (Alternatives 2 and 3)
would generate $110-$200 million more bond capacity because the
replacement crossing accommodates more peak-period and all-day traffic
than the supplemental crossing.

The bond capacity of the tolling alternatives also differs by the bond
structure employed. The more the bonds are backed by governmental
sources, the higher their financial capacity. For example, a 30-year state-
backed bond can create about $270-3$400 million more capital funding
than a non-recourse bond without any guarantee.

Toll Revenue Sensitivity Analysis

The toll rate policy assumed in this DEIS may be revised as the financial
plan is refined; this would affect the bond capacity of the toll revenues.
As shown in Exhibit 4.3-3, a 50¢ decrease in the peak-period toll rate
would reduce the bond capacity of the supplemental crossing alternatives
(Alternatives 4 and 5) by $60-$100 million. The impact on bond
capacity caused by a 50¢ decrease in peak-period tolls for the
replacement crossing alternatives (Alternatives 2 and 3) would be greater
because the replacement crossing has higher peak-period traffic volumes
than the supplemental crossing.

Exhibit 4.3-3
Sensitivity Analysis: Financial Impact of Alternative Toll Rates®

Alternatives 4 and §
with $2.50 Peak Toll?

Alternatives 4 and 5
with $2.00 Peak Toll®

Bond Structure Low Base Low Base

40-year non-recourse bonds

730 4 1 1,030
with TIFIA loan® $ $940 $810 $1.05

Source: CRC, Toll Financial Capacity Analysis Results, November 2007.

@ Off-peak period tolls are the same.
b TIFIAis a USDOT loan and credit enhancement program, described in Section 2.3.1.
¢ Financial capacities are net of capitalized interest.

Note: Bond capacities are shown in millions of dollars, rounded to nearest ten milfion.

The alternatives considered in this DEIS propose tolling only the I-5
crossing. Under current federal law the I-205 crossing could only be
tolled if the I-205 crossing was reconstructed or approved as an FHWA
tolling demonstration program. A sensitivity analysis of the replacement
crossing alternatives (Alternatives 2 and 3) was undertaken to illustrate
the impacts of tolling both the I-5 and 1-205 bridges. As shown in
Exhibit 4.3-4, the financial capacity of tolling both the I-5 and 1-205
bridges would be more than twice that of tolling only the I-5 crossing. A
similar proportionate increase would be expected if both river crossings
were tolled with the supplemental crossing alternatives (Alternatives 4
and 5).
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Exhibit 4.3-4
Sensitivity Analysis: Financial Impact of Tolling Both River Crossingsb
Alternatives 2 and 3 Alternatives 2 and 3
Toll I-5 Only Toli I-5 and 1-205
Bond Structure Low Base Low Base

40-year non-recourse bonds

980 1,230 2,040 2,560
with TIFIA loan® $ $ $ $

Source: CRC, Toll Financial Capacity Analysis Results, November 2007.
? TiFIAis a USDOT loan and credit enhancement program, discussed in Section 2.3.1.

b . . " e .
Financial capacities are net of capitalized interest.

Note: Bond capacities are in millions of dollars rounded to nearest ten million. Toll rates on both bridges
are those assumed for Alternatives 2 and 3 in Chapter 2.

Use of Toll Revenues and Bond Proceeds

In Oregon, toll revenues and bond proceeds are restricted by the state
constitution to highway purposes. The Washington state constitution
does not have a similar prohibition. However, under recent Washington
law the use of toll revenues must be specifically authorized by the
legislature, which to date has not authorized toll revenues to be used for
transit purposes. Thus, the financial plan scenarios discussed in Section
4.4 assume that toll revenues would only be used for the capital and
operations costs related to the highway component of the CRC
alternatives.

4.3.4 Regional Revenue and Financing Options

Currently Available C-TRAN Revenues

The Clark County Public Transportation Benefit Area (C-TRAN)
operates the transit system within the project area in the State of
Washington. C-TRAN provides fixed-route bus service and demand-
responsive paratransit service within the urban growth boundary of
Vancouver, Camas-Washougal, and Battle Ground, Washington; and
dial-a-ride and connector service using paratransit vehicles in Battle
Ground, Camas, Ridgefield, and La Center, Washington. C-TRAN is
governed by a nine-member Board of Directors comprised of all three
Clark County Commissioners; three representatives from the Vancouver
City Council; and one representative each from the Camas/Washougal,
Battle Ground/Yacolt, and Ridgefield/La Center City Councils.

C-TRAN currently has about $35 million in continuing annual revenues.
Under its basic Public Transportation Benefit Area (PTBA) authority,
C-TRAN may impose a sales and use tax of up to 9/10th of 1 percent for
transit service and facilities in its district.'"” Currently C-TRAN is only
authorized to levy a 5/10th of 1 percent sales and use tax; it could impose
an additional 4/10th of 1 percent tax under its PTBA authority with voter
approval. The sales and use tax is C-TRAN’s largest revenue source,
accounting for slightly over $26 million in 2006. Passenger fares are

" RCW 36.57A authorizes the creation of Public Transportation Benefit Areas (PTBA) and RCW
82.14.045 authorizes PBTAs, such as C-TRAN, to ievy a sale and use tax, subject to voter approval.
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C-TRAN’s second largest revenue source, accounting for about

$4.8 million in 2006. Grants, interest income, and other operating
revenues comprise the remainder of C-TRAN’s existing revenue sources.
The federal formula grants available to C-TRAN are described in
Section 4.3.1.

C-TRAN’s existing revenues are generally required for meeting
C-TRAN’s fixed-route and paratransit service costs and maintaining a
prudent reserve; existing C-TRAN resources are generally not available
for meeting the capital or operating costs of the CRC alternatives. Any
material local match obligation owed by C-TRAN would require
implementation of a new or increased revenue source.

Additional Transit Revenue Options available to C-TRAN

As stated above, C-TRAN could seek approval of up to an additional
4/10th of 1 percent sales and use tax under its basic PTBA authority.
However, C-TRAN is considering a 20-year plan that would expand
paratransit and fixed-route services unrelated to the CRC project. Thus
unused PBTA sales and use tax authority may be used for C-TRAN’s
long-term plans and may not available for the CRC alternatives. In this
case, C-TRAN may use the additional funding authorities provided by
the State of Washington’s HCT Act'® to pay its share of CRC costs.
These taxing sources include:

e Employer Tax: an excise tax of up to two dollars per month per
employee on all employers located within the agency's jurisdiction.
The employer tax may only generate $2.8 million year within the
C-TRAN district,'® which would be insufficient by itself to support
most of the CRC alternatives.

e Sales and Use Tax on Car Rentals: a maximum of a 2.172 percent
sales and use tax upon retail car rentals within the agency’s
jurisdiction. This revenue option will also would be insufficient by
itself to support most CRC alternatives.

e Sales and Use Tax: not to exceed 9/10th of 1 percent. This is
separate from and in addition to the 9/10th of 1 percent sales and use
tax allowed, with voter approval, under C-TRAN’s PBTA authority.
Currently each 1/10th of ! percent sales and use tax generates $5.2
million within the full C-TRAN district.

Under the HCT Act, a transit agency must receive voter approval of a
“high capacity transportation system plan and financing plan” as a pre-
requisite to levying the funding sources listed above. To seek voter
approval, the C-TRAN Board of Directors must enact a resolution
placing the system plan on the ballot. It is anticipated that, if needed, the
measure would be placed on the ballot prior to the issuance of the record
of decision (ROD) by FTA and FHWA. Voter approval of a systems plan
that includes the taxing authorities outlined above constitutes approval of
the tax. A single ballot proposition may seek approval for one or more of
the authorized taxing sources.

8 RCW 81.104.

"¢ Washington State Joint Transportation Committee, Transportation Resource Manual, updated January
2007.
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There is continuing discussion regarding whether HCT funding should
be derived from a C-TRAN district-wide tax, or through a HCT sub-
district covering the City of Vancouver or the Vancouver urban growth
boundary. There are two potential ways to implement sub-district
funding if sought under the HCT Act:

e C-TRAN could establish a sub-district on its own, and hold a
systems plan and funding vote under the HCT Act within the sub-
district. A statutory amendment is required for this approach; or

e Through an interlocal agreement with C-TRAN, the City of
Vancouver could be authorized as the HCT transit agency, and the
City could seek voter approval within its boundaries of the HCT
system plan and funding under the HCT Act.

Transportation Benefit District Revenue Options

The Vancouver City Council has the authority to establish a
Transportation Benefit District (TBD) within the City. With Clark
County Commission agreement, the City Council could establish a TBD
covering the Vancouver urban growth area, which includes areas outside
the current city boundary. A TBD could have the authority to construct
and operate public transportation, including high capacity transit, and
other transportation improvements. A public vote is not required to
establish a TBD, but may be required to provide funds. Potentially
applicable funding options of a TBD include:

o A Sales and Use Tax not to exceed 2/10th of 1 percent: Voter
approval is required. The tax may not be in effect longer than
10 years unless reauthorized by voters.

e Excess Property Tax Levies: which can be levied for one year for
any eligible purpose or for multiple years if used to repay general
obligation bonds; voter approval is required.

e Motor Vehicle License Renewal Fee on vehicles of 6,000 pounds
or less: An annual License Renewal Fee of up to a $20 can be levied
by approval of the TBD Board. An annual License Renewal Fee of
up to $100 can be levied with voter approval.

Implementation of TBD funding, if desired, could be undertaken in two
ways:

¢ Through an interlocal agreement with C-TRAN, the City of
Vancouver could be authorized to be the HCT transit agency, and the
City could then establish a TBD within the city boundaries to
develop and operate the HCT alternative and, subject to voter
approval within the TBD, if required, use the funding authorities of
the TBD to fund the HCT project; or

e Through an interlocal agreement with C-TRAN, the City of
Vancouver could be authorized to be the HCT transit agency.
Through an interlocal agreement with Clark County, Vancouver and
Clark County could jointly establish a TBD within the Vancouver
urban growth boundary to develop and operate the HCT alternative,
and, subject to voter approval within the TBD, if required, use the
funding authorities of the TBD to fund the HCT project.
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Currently Available TriMet Revenues

The Tri-County Metropolitan Transportation District of Oregon (TriMet)
operates the transit system within the project area in Oregon. TriMet is a
municipal corporation providing fixed-route and demand-responsive
paratransit service within the urban areas of Clackamas, Multnomah, and
Washington Counties, Oregon. TriMet currently operates about 44 miles
of light rail service, and is completing an 8-mile light rail extension and a
15-mile commuter rail line. TriMet is governed by a seven-member
Board of Directors, appointed by the Governor of Oregon. Board
members represent, and must live in, certain geographical districts.

TriMet currently receives about $360 million in continuing annual
revenues.

TriMet currently levies a 0.6618 percent tax ($6.618 per $1000) on the
gross payrolls of private businesses and municipalities within its district.
The payroll tax is dedicated to TriMet and is TriMet’s largest source of
operating revenue, accounting for 52 percent (§187.5 million) of its
operating revenues in FY 2007. TriMet projects a long-term growth rate
for the payroll tax of 6.2 percent per year. TriMet also adopted an
ordinance that calls for increasing the payroll tax rate annually by one-
hundredth of one percent, reaching a final tax rate of 0.7218 percent in
FY 2014. TriMet also levies a 0.6618 percent tax on the gross profits
earned within its district by self-employed individuals. The self-
employment tax rate is scheduled to increase at the same rate as the
payroll tax. State of Oregon government offices located within TriMet’s
district boundaries are not subject to the payroll tax. Instead, the State
makes in-lieu of tax payments to TriMet based on 0.6218 percent of their
gross payrolls. Passenger revenues are TriMet’s second largest revenue
source. In FY 2007, passenger revenues totaled $75.9 million, 21 percent
of operating revenue. Grants, interest income, and other operating
revenues comprise the remainder of TriMet’s existing revenue sources.
The federal grants currently available to TriMet are described in Section
43.1.

Over the next two years, TriMet must absorb increased operations costs
caused by the completion of the South Corridor MAX line and the
Commuter Rail line, reducing TriMet’s near-term ability to assume
additional financial obligations with existing resources. In addition,
TriMet is currently engaged in project development activities for a future
Milwaukie MAX line, which will place additional financial pressures on
TriMet. However, TriMet’s payroll tax has consistently exhibited
continued real growth, which improves its capacity to make existing
revenues available for a CRC project. Analyses of the simultaneous
implementation of the Milwaukie MAX Project and CRC Project found
that TriMet had the financial capacity to operate both projects.

Additional Revenue Options available to TriMet

If needed, TriMet could seek additional revenues from such sources as:

e A multi-year allocation of Surface Transportation Program (STP) or
Congestion Management Air Quality (CMAQ) funds through
Metro’s Metropolitan Transportation Improvement Program (MTIP)
process and GARVEE bonds to advance funding into the
construction period;
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e An allocation of state lottery funds through the Oregon legislature; or

e A contribution from private entities benefiting from the project in the
Hayden Island area.

4.4 Capital Finance Plan Scenarios

In this section the project costs and revenues discussed above are
assembled into a range of preliminary capital finance plan scenarios. For
each alternative there are a range of terminus options, capital costs, and
amounts available from each revenue source, as well as a toll and non-
tolled scenario. Thus, a number of financial plan scenarios are possible.
The finance plan scenarios shown below will be refined during the FEIS
stage. These preliminary scenarios illustrate basic financial trade-offs
and issues associated with the alternatives.

The preliminary capital funding scenarios shown in Exhibits 4.4-1
through 4.4-4 employ eight categories of revenues to meet the capital
cost requirements of each alternative. Additional analyses are required to
select the combination of individual funding sources within each
category. These individual sources will be addressed in the funding plan
incorporated in the FEIS. The eight categories of revenue sources used in
the preliminary capital funding scenarios include:

e Existing State Revenues: which include only the $20 million
currently committed to the project by WSDOT through the
Transportation Partnership Account.

e State Administered Funds: which includes all of the potential state
funding options for Oregon and Washington discussed in
Section 4.3.2 and the all of the formula federal funds administered by
both states described in Section 4.3.1. The amounts shown in
Exhibits 4.4-1 through 4.4-4 for State Administered Revenues
represent the aggregate amounts contributed by WSDOT and ODOT.
The current WSDOT-ODOT agreement on the CRC project only
addresses pre-construction activities and provides for an equal
sharing of pre-construction expenses. The cost responsibility
between the DOTs for construction will be addressed during
preparation of the FEIS. Thus the funding scenarios shown in
Exhibits 4.4-1 through 4.4-4 show the cumulative total of the
WSDOT and ODOT contributions.

o Federal Discretionary Highway Funds: which include all of the
potential highway discretionary programs described in Section 4.3.1.
The amounts shown in Exhibits 4.4-1 through 4.4-4 for Federal
Discretionary Highway Funds represent the aggregate amounts
contributed by these programs during the design and construction
stages of the project.

e Federal Discretionary Transit Funds: which includes Section 5309
New Starts funds, Section 5309 Bus funds, and the other transit-
eligible discretionary grant programs described in Section 4.3.1.
While it is anticipated that the New Starts program will be the
primary source of these revenues, other discretionary grant programs
may be sought for specific project elements such as park-and-rides
and bus purchases.

1@39 4CHAPTER 4
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Toll Bond Proceeds: which are discussed in Section 4.3.3.

C-TRAN Revenues: which include the federal formula funds
administered by C-TRAN discussed in Section 4.3.1, and the
currently available and additional funding options for C-TRAN
described in Section 4.3.4. To size the amounts required from C-
TRAN and TriMet, this analysis assumes two alternative cost sharing
formulae that proportion the local match required from each transit
district based on the relative length of the transit extension associated
with the district: (i) using the Jantzen Beach station as the dividing
point, and (ii) using the state line as the dividing point. While C-
TRAN’s share may be funded with a combination of revenue
sources, the base assumption is that a C-TRAN district-wide sales
and use tax would be used to provide local match. The capital
funding scenarios show the sales and use tax rates need to provide
the local capital match under this base assumption. The amounts
needed for operating and maintaining the transit alternatives are
addressed in Section 4.5.

TriMet Revenues: which include the federal formula funds
administered by TriMet discussed in Section 4.3.1, and the currently
available and additional funding options for TriMet described in
Section 4.3.4. The amounts required for TriMet are based on the
alternative cost sharing formulae described above.

Toll Credits: as discussed in Section 4.3.2 are used to meet local
match requirements where applicable.

FINANCIAL ANALYSIS + 4-29
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E);h:i)?a‘}"l}-'i:\ance Plan Scenarios by Alternative and Full-Length Transit Terminus: With Tolls
Alternative 2 Alternative 3 Alternative 4 Alternative 5
Kiggins Bowl Kiggins Bowl Kiggins Bowl Kiggins Bowl
Terminus terminus Lincoln terminus terminus Lincoln terminus terminus Lincoln terminus terminus Lincoln terminus
Cost Estimate® Low Low High Low High Low Low Low
: $2,846 $2,869  $3,043

$2,799 | $2,670 $2,675

$2,§65

$881
Total Cost

$3,414

Existing State

Revenue® $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20

Toll Bond Proceeds* $1,070- $1,070- | $1,070- $1,070- | $1,070- $1,070- [ $1,070- $1,070- | $910- $910- $910- $910- $910- $910- $910- $910-
$1,350  $1,350 | $1,350  $1,350 | $1,350 $1.350 | $1,350 $1,350 | $1,160 $1,160 | $1,160 $1,160 | $1,160 $1,160 | $1,160 $1,160

/ Federal Discretionary
Transit Funds

$750 $750 $669 $725 $750 $750 $750 $750 $750 $750 $744 $750 $750 $750 $750 $750

TriMet Funds® $12- $17- $30- $37- $19- $24- $36- | $20- $25-
$0 $0 569 s54 $0 $4-$8

Low cost estimate is 60% confidence estimate from cost risk assessment, High cost estimate is 90% confidence estimate from risk assessment.

From WSDOT's Transportation Partnership Account.

See Exhibit 4.3-1,

Low end of state and regional sources assumes high federal discretionary funds and toll bond proceeds; High end of state and regional sources assumes low federal discretionary funds and bond proceeds.
Low end of C-TRAN share and High end of TriMet share assumes state line as cost dividing point; High end of C-TRAN share and Low end of TriMet share assumes Hayden Is. station as dividing point.
Toll credits do not directly contribute funds to construct the project; they are only used to offset statutory match requirements.

9 Assumes C-TRAN district wide tax base; if sub-district approach is selected, the tax rate within the sub-district must be proportionately higher.

Note: Costs and revenues are in millions of year of expenditure dollars and rounded to nearest million.
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Exhibit 4.4-2

Capital Finance Plan Scenarios by Alternative and Full-Length Transit Terminus: Without Tolls

Alternative 2 Alternative 3 Alternative 4 Alternative 5
Kiggins Bowl Kiggins Bowl Kiggins Bowl Kiggins Bowl
Terminus terminus Lincoln terminus terminus Lincoln terminus terminus Lincoln terminus terminus Lincoln terminus
Cost Estimate® Low High Low High Low High Low High Low High Low High Low High Low High
Highway Costs $2,846 $2,997 | $2,866 $3,011 | $2,857  $2,983 | $2,869 $3,043 $2,658 $2,799 | $2,670 $2,809 | $2.665 $2,802 | $2,675 $2,813

10 §8

108 | $850
$4,091

$3,719

Total Costs | $3,709 $3,915 | $3,535 $3,736 | $3,902

$3,781

$3.414

$3,587

$3,767 $3,758

$3,950 | $3,581

$3,924

Existing State
Revenues”

Toll Bond®

Federal Discretionary
Transit Funds

TriMet Funds®

Toll Credits’

From WSDOT's Transportation Partnership Account.
See Exhibit 4.3-1.

Toll credits do not directly contribute funds to construct the project; they are only used to offset statutory match requirements.

Note: Costs and revenues are in millions of year of expenditure dollars and rounded to nearest million.

$24-

Assumes C-TRAN district wide tax base; if sub-district approach is selected, the tax rate within the sub-district must be proportionately higher.

$0

Low cost estimate is 60% confidence estimate from cost risk assessment, High cost estimate is 90% confidence estimate from risk assessment,

s20-

Low end of state and regional sources assumes high federal discretionary funds and toll bond proceeds; High end of state and regional sources assumes low federal discretionary funds and bond proceeds.

Low end of C-TRAN share and High end of TriMet share assumes state line as cost dividing point; High end of C-TRAN share and Low end of TriMet share assumes Hayden Is. station as dividing point.
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Exhibit 4.4-3
Capital Finance Plan Scenarios by Alternative and Minimum Operable Segment: With Tolls

Alternative 2 Alternative 3 Alternative 4 Alternative 5
Terminus Mill Plain Clark College Mill Plain Clark College Mill Plain Clark College Milt Plain Clark College
Cost Estimate® Low High Low High Low High Low High Low High Low High Low High Low High

Transit Costs

Sources

Federal Discretionary $400- $400- $400- $400- $400- $400- $400- $400- $400- | $400- | $400- | $400- | $400- | $400- | $400- | $400-
Highway Funds $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600

State Administered $771- $941- $793- $935- $802- $950- $803- $950- $780 - $939- $795- $931- $806- $963- $806- $919-
Revenues® $1,369

C-TRAN Funds $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $26-

$32

Total Revenues $3,368

$3,548 | $3,427 | $3,609

C-TRAN Sales and Use

Tax Rate 0.06%

Low cost estimate is 60% confidence estimate from cost risk assessment, High cost estimate is 90% confidence estimate from risk assessment.

From WSDOT's Transportation Partnership Account.

See Exhibit 4.3-1.

Low end of state and regional sources assumes high federal discretionary funds and toll bond proceeds; High end of state and regional sources assumes low federal discretionary funds and bond proceeds.

Toll credits do not directly contribute funds to construct the project; they are only used to offset statutory match requirements.

Note: Costs and revenues are in millions of year of expenditure dollars and rounded to nearest million,
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g)g;ln?lttaa?é-i‘:'nance Plan Scenarios by Alternative and Minimum Operable Segment: Without Tolls

Alternative 2 Alternative 3 Alternative 4 Alternative 5
Terminus Mill Plain Clark College Mill Plain Clark College Mill Plain Clark College Mill Plain Clark College
Cost Estimate” Low High Low High Low High Low High Low High Low High Low High Low High

Transit Costs

Sources

Federal Discretionary $400- $400- $400- $400- $400- $400- $400- $400- $400- $400- $400- $400- $400- $400- $400- $400-
Highway Funds $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600 $600
State Administered $2,121- | $2,291- | $2,143- | $2,285- | $2,152- | $2,300- | $2,153- | $2,300- | $1,940- | $2,099- | $1,955- | $2,091- | $1,966- | $2,124- | $1,966- | $2,079-
Revenues®

$2,500

C-TRAN Funds $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $26-

$32

Total Revenues

C-TRAN Sales and Use 0.00%

0.05-
Tax Rate

0.06%

Low cost estimate is 60% confidence estimate from cost risk assessment, High cost estimate is 90% confidence estimate from risk assessment.
From WSDOT's Transportation Partnership Account,

No-toll scenario,

Low end of state and regional sources assumes high federal discretionary funds and toll bond proceeds; High end of state and regional sources assumes low federal discretionary funds and bond proceeds.

Toli credits do not directly contribute funds to construct the project; they are only used to offset statutory match requirements.

Note: Costs and revenues are in millions of year of expenditure dollars and rounded to nearest million.
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With tolling (Exhibit 4.4-1) $876 million to $1.521 billion in State
Administered Revenues would be required to fund Alternative 2 with the
full-length transit terminus options. Without tolling (Exhibit 4.4-2)
$2.226 to $2.591 billion in State Administered Revenues would be
required. With the Kiggins Bowl terminus, Alternative 2 would require
$86 to $151 million in C-TRAN Funds and $12 to $40 million in TriMet
Funds. If funded through a district-wide tax, the C-TRAN contribution
would require a 0.10 percent to 0.18 percent increase in the sales and use
tax rate. With the Lincoln terminus or the Mill Plain or Clark College
MOS (Exhibits 4.4-3 and 4.4-4), toll credits could be used to meet local
match requirements for Alternative 2.

With tolling (Exhibit 4.4-1) $887 million to $1.492 billion in State
Administered Revenues would be required to fund Alternative 3 with the
full-length transit terminus options. Without tolling (Exhibit 4.4-2)
$2.237 to $2.623 billion in State Administered Revenues would be
required. With the Kiggins Bowl terminus, Alternative 3 would require
$226 to $321 million in C-TRAN Funds and $30 to $84 million in
TriMet Funds. If funded through a district-wide tax, the C-TRAN
contribution would require a 0.27 percent to 0.3 percent increase in the
sales and use tax rate. With the Lincoln terminus, Alternative 3 would
require $0 to $115 million in C-TRAN Funds and $0 to $38 million in
TriMet Funds. If funded through a district-wide tax, the C-TRAN
contribution would require up to a 0.14 percent increase in the sales and
use tax rate. With the Mill Plain or Clark College MOS (Exhibits 4.4-3
and 4.4-4), toll credits could be used to meet local match requirements
for Alternative 3.

With tolling (Exhibit 4.4-1) $878 million to $1.469 billion in State
Administered Revenues would be required to fund Alternative 4 with the
full-length transit terminus options. Without tolling (Exhibit 4.4-2)
$2.038 to $2.389 billion in State Administered Revenues would be
required. With the Kiggins Bowl terminus, Alternative 4 would require
$145 to $207 million in C-TRAN Funds and $19 to $54 million in
TriMet Funds. If funded through a district-wide tax, the C-TRAN
contribution would require a 0.17 percent to 0.25 percent increase in the
sales and use tax rate. With the Lincoln terminus the C-TRAN
contribution would require, at most, a very minor increase in the sales
and use tax rate. With the Mill Plain or Clark College MOS (Exhibits
4.4-3 and 4.4-4), toll credits could be used to meet local match
requirements for Alternative 4.

With tolling (Exhibit 4.4-1) $885 million to $1.472 billion in State
Administered Revenues would be required to fund Alternative 5 with the
full-length transit terminus options. Without tolling (Exhibit 4.4-2)
$2.045 to $2.393 billion in State Administered Revenues would be
required. With the Kiggins Bowl terminus, Alternative 5 would require
$269 to $357 million in C-TRAN Funds and $36 to $94 million in
TriMet Funds. If funded through a district-wide tax, the C-TRAN
contribution would require a 0.32 percent to 0.40 percent increase in the
sales and use tax rate. With the Lincoln terminus, Alternative 5 would
require $111 to $172 million in C-TRAN Funds and $20 to $56 million
in TriMet Funds. If funded through a district-wide tax, the C-TRAN
contribution would require a 0.16 percent to 0.21 percent increase in the
sales and use tax rate. With the Mill Plain or Clark College MOS
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(Exhibits 4.4-3 and 4.4-4), toll credits could be used to meet local match
requirements for Alternative 5.

4.5 CRC Operations and Maintenance Costs and
Finance Scenarios

In this section the operating and maintenance (O&M) costs and revenues
for the CRC alternatives are discussed and assembled into a range of
preliminary finance plan scenarios. While these preliminary scenarios
will be refined during the FEIS stage, they illustrate the basic O&M
financial trade-offs and issues associated with the CRC alternatives and
transit terminus options.

The responsibility for funding the O&M costs of the CRC alternatives
will be defined in an agreement between WSDOT, ODOT, C-TRAN,
and TriMet that will be prepared during the FEIS. It is currently assumed
that all transit-related O&M costs will be shared between C-TRAN and
TriMet and all highway-related O&M costs, including those related to
tolling, will be shared by ODOT and WSDOT. Where overlapping O&M
costs exist, such as those relating to a joint highway/transit bridge, a cost
sharing formula will be developed that allocates costs based on the
relative burdens placed by the highway and transit uses.

4.5.1 Highway Operations and Maintenance

Highway O&M Costs

A preliminary analysis was undertaken to identify the operations,
maintenance, and major rehabilitation costs associated with the highway
component of the CRC alternatives.”® These costs will be refined in
future project development stages. The preliminary estimates of the
highway O&M costs of the CRC alternatives include:

e Facility O&M Costs, including such expenses as landscaping, sign
repair and replacement, guardrail repair, painting, pavement
marking, snow removal, lift span operation, incident response,
lighting, etc. These costs address both the bridge and the roadway
costs in the project area. Routine bridge maintenance costs were
extrapolated from actual cost experience on the I-5 crossing. Routine
roadway maintenance costs were based on a per-mile cost
assumption. The annual Facility O&M Costs for Alternatives 2 and
3, which assume the replacement crossing, were estimated to be
about $0.7 million in current dollars. Annual Facility O&M Costs for
Altemnatives 4 and 5, which assume the supplemental crossing, were
estimated at $1.4 million; the difference resulting from the costs of
the lift span operation on the existing bridges. The Annual Facility
O&M costs for the Stacked Transit/Highway Bridge will be
developed during the FEIS stage.

e Periodic Major Maintenance, Renovation and Rehabilitation
expenditures, including deck overlays, asphalting, and painting the
trusses. The existing bridges are estimated to require $107 million

2 CRC, Operations, Maintenance, and Major Rehabilitation Assumptions including Tolt Collection Costs,
2007
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(current dollars) in rehabilitation and renovation costs over the 40-
year planning period.

e Toll Collection O&M Costs, including fixed and variable costs.
Fixed toll collection costs were estimated to be $1.5 million per year
in current dollars, based on factors derived for WSDOT’s SR 520
project and independent analyses undertaken for the CRC Project.
Variable toll O&M costs include those costs associated with toll
collection, customer service, and enforcement activities that vary
directly with marginal changes in traffic. These costs were estimated
on a cost per transaction basis. The cost in current dollars of
processing each electronic payment is estimated to be $0.25 per
transaction and the additional cost of processing a pay-by-plate
transaction is estimated to be $1.00. Credit card fees were assumed
to be two percent of total gross revenues.

Highway O&M Finance Scenario

If the crossing were not tolled, the highway O&M costs associated with
the CRC alternatives would be divided between the states and funded
through their respective highway trust funds, as is the current practice. If
the crossing is tolled, the highway and bridge maintenance and
operations costs of the CRC alternatives would be paid with toll revenues
throughout the duration of the tolls. The net toll revenues used to
estimate the toll bond capacity in Section 4.3 deducted the highway
O&M costs from the gross toll revenues in advance of any debt service
payments. When the tolls are terminated, the highway O&M costs would
be divided between the states and funded through the respective highway
trust funds.

Since the states currently fund the O&M costs on the existing bridge and
freeway and the highway O&M costs associated with the CRC
alternatives are either similar to (for Alternatives 4 and 5) or less than
(for Alternatives 2 and 3) the O&M costs on the existing facilities, no
problems are anticipated in meeting highway O&M costs of the CRC
alternatives.

4.5.2 Transit Operations and Maintenance Costs

Assumptions Underlying Transit O&M Costs

The transit components of the CRC alternatives require operation of a
high-capacity transit line that crosses state and transit district boundaries,
causing certain unique operations-related issues to be addressed. The
O&M costs are based on the policy assumptions summarized below.

The bi-state governance of transit operations and maintenance would be
handled through intergovernmental/interlocal agreements between C-
TRAN and TriMet. TriMet and C-TRAN have the authority to enter into
such agreements with each other. While the terms of the agreements will
be addressed during preparation of the FEIS, an intergovernmental/
Interlocal agreement would typically leave existing governing structures
in place; establish specific roles, responsibilities, and authorities for both
parties; and require approval of significant operations and maintenance
issues by the Boards of both districts. A bi-state compact, which
typically refers to the creation of a legislatively and Congressionally
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approved quasi-independent entity for operations and maintenance of the
bi-state system, is an alternative governance structure that was
considered, but is currently not assumed because it may add
administrative complexity without providing a commensurate benefit.

Transit riders from each district would be allowed to seamlessly and
freely transfer to transit services in the other district. Each transit district
would accept valid fare instruments from the other district. An agreement
would be established describing how bi-state farebox revenues are shared
between the districts to ensure an equitable allocation of these revenues.

While each transit agency would have certain approval authorities
regarding operations, one agency would have primary responsibility to
operate and maintain the HCT line. If BRT is implemented, it is assumed
that C-TRAN would operate and maintain the BRT vehicles and
guideway. The BRT riders would transfer to/from the Interstate MAX
light rail line at the Expo Center station and TriMet would operate and
maintain the Interstate MAX line. If light rail is implemented, it is
assumed that TriMet would operate and maintain the light rail vehicles,
guideway, and systems. The actual details of such arrangements, such as
which agency would operate/maintain specific park-and-rides and
stations, will be resolved during the FEIS stage.

Since the transit networks incorporated in each CRC alternative operate
within and serve the C-TRAN and TriMet districts, a transit operations
cost sharing agreement would be established between the districts. This
analysis assumes that (i) the local bus service provided by both districts
would remain the sole responsibility of the transit district providing the
service; (1) the base cost of operating the Interstate MAX line between
downtown and Expo Center would remain TriMet’s obligation; and

(ii1) a cost sharing formula would be established between to the two
transit districts to pay for the marginal cost’’ of extending high-capacity
transit between the Expo Center and the northern transit terminus.

Regarding the sharing of high-capacity transit O&M costs, this analysis
assumes two alternative cost sharing formulae that proportion the local
match required from each transit district based on the relative length of
the alignment associated with the district; (i) using the Jantzen Beach
station as the dividing point, and (ii) using the state line as the dividing
point. During the preparation of the FEIS, C-TRAN and TriMet will
negotiate a cost allocation formula, which will be incorporated in an
intergovernmental/interlocal agreement and approved by the governing
boards of both districts.

Transit O&M Costs

Given the policy framework described above, year 2030 transit O&M
costs associated with the terminus options were estimated based on the
detailed networks and cost estimating methodology described in the CRC
Transit Technical Report.?? Operations and maintenance costs are based
on the service scenarios assumed for this analysis.

' Marginal cost is the added cost of the build alternatives compared to the No-Build alternative.

22 CRC Transit Technical Report, 2007.
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As shown in Exhibit 4.5-1, the transit O&M costs (year 2030) associated
with the full-length transit terminus options for Alternatives 2 and 3, are
$3.51 to $5.31 million (2007 dollars) higher than for the No-Build
Alternative. The transit O&M costs for Alternative 3 are $0.90 to $1.80
million (2007 dollars) less than those for Alternative 2. The transit O&M
costs associated with the full-length transit terminus options with
Alternatives 4 and 5 are substantially higher than those associated with
Alternatives 2 and 3 due to the enhanced C-TRAN network incorporated
in Alternatives 4 and 5.

Exhibit 4.5-1
Year 2030 Transit O&M Costs by Alternative and Full-Length Transit
Terminus®
No-Build Alternative 2 Alternative 3 Alternative 4 Alternative 5
Kiggins Kiggins Kiggins Kiggins
Terminus N/A Bowl Lincoln Bowl Lincoln Bowl Lincoln Bowl Lincoln

$63.38 $62.94  $62.41 $100.50

Marginal Total Corridor Bus
O8&M cost'

Source: CRC Transit Technical Report, 2007.
® Costs are annual 2030 transit O&M costs and are stated in millions of 2007 dollars rounded to nearest
ten thousand.

b Corridor O&M costs include light rail operations on the existing Interstate MAX line between downtown
Portland and the Expo Center, plus any applicable extension.

€ TriMet Corridor bus O&M costs are based on operations within a north/northeast Portland sub-district
serving the interstate MAX line.

d C-TRAN Corridor bus O&M costs include all fixed route bus service and express service in the C-
TRAN system, excluding any HCT O&M costs.

€ Added costs compared to the No Build alternative.

f O&M costs for Alternatives 4 and 5 paired with the Kiggins Bow! transit terminus were not modeled;
these O&M costs would not be materially higher than those shown for the Lincoln terminus option.

Exhibit 4.5-2 shows the 2030 transit O&M costs associated with the
MOS terminus options. For the MOS terminus options, the transit O&M
cost associated with Alternative 3 is $2.2 to $2.3 million (2007 dollars)
less than those associated with Alternative 2. The transit O&M cost
associated with the Mill Plain District MOS terminus option is slightly
lower than those associated with the Clark College MOS option.
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Exhibit 4.5-2
Year 2030 Transit O&M Costs by Alternative and Minimum Operable Segment
Terminus Options®

No
Build Alternative 2 Alternative 3
Clark Clark
Terminus N/A Mill Plain College Mill Plain College

$33.08

$62.39

Total Marginal Corridor Bus O&M
Cost®

Source: CRC Transit Technical Report.
a

Costs are annual 2030 O&M costs and are stated in millions of 2007 dollars rounded to nearest ten thousand.

b

Corridor O&M costs include light rail operations on the existing Interstate MAX line between downtown Portland and the Expo

Center, plus any applicable extension.

TriMet Corridor bus O&M costs are based on operations within a north/northeast Portland sub-district serving the Interstate

MAX line.

C-TRAN Corridor bus O&M costs include all fixed route bus service and express service in the C-TRAN system, excluding any

HCT O&M costs.

Marginal costs compared to the No Build Alternative.

Transit Operations and Maintenance Finance Plan Scenarios

While C-TRAN’s share of CRC-related O&M costs may be funded with
a combination of revenue sources, the base assumptions is that a C-
TRAN district-wide sales and use tax that would be used to provide the
revenue needed to cover O&M shortfalls.

The transit O&M finance scenarios presented in the following section
address the additional costs of the build alternatives compared to the No-
Build alternative. C-TRAN is developing a 20-year improvement plan
for its district that may require supplemental revenues independent of the
CRC project. Future efforts would integrate the CRC project financing
requirements with those of the 20-year plan, once the 20-year plan is
settled. The current TriMet 20-year plan incorporates CRC O&M costs.

Exhibit 4.5-3 shows the transit O&M finance plan scenarios resulting
from the policy assumptions described above for each alternative and
full-length transit terminus.
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Exhibit 4,.5-3
Transit O&M Finance Plan Scenarios by Alternative and Full-Length Transit Terminus®
Alternative 2 Alternative 3 Alternative 4 Alternative 5
Kiggins Kiggins Kiggins Kiggins
Terminus Bowl Lincoln Bowl Lincoln Bowl Lincoln Bowl Lincoln

C-TRAN share of annual

marginal HCT O&M costs® $3.2-$3.8  $3.1-$3.8 | $2.9-$3.4  $2.5-$3.1 (d) $4.7-$5.8 d) $2.7-$3.3

Total C-TRAN O&M Cost $33.1-$34.2 (d) $25.9-$26.5

TriMet annual marginal bus
O&M cost

Costs are for 2030 O&M costs and are stated in millions of 2007 dollars rounded to nearest hundred
thousand.

Marginal O&M costs represent the difference between the O&M cost for the applicable alternative
and the No Build. The range shown reflects the alternative cost sharing formula between C-TRAN
and TriMet.

Assumes that C-TRAN's total marginal cost would be paid by increase to district-wide sales and use
tax. If sub-district tax undertaken, the required tax rate increase would be proportionately higher.

O&M costs for Alternatives 4 and 5 paired with the Kiggins Bowl transit terminus were not modeled;
the C-TRAN and TriMet shares of O&M Cost would not be materially higher than those shown for the
Lincoln terminus option.

As shown, the year 2030 transit O&M costs (in 2007 dollars) for
Alternative 2 allocable to C-TRAN range between $4.3 and $5.0 million.
These costs could be met by increasing the district wide sales and use tax
rate by less than 1/10th of 1 percent. The year 2030 marginal transit
O&M costs of Alternative 3 allocable to C-TRAN are slightly lower than
for Alternative 2. For Alternatives 2 and 3, the year 2030 transit O&M
costs allocable to TriMet range between $0.3 and $1.1 million, which
TriMet can meet with existing resources. The year 2030 O&M costs of
Alternatives 4 and 5 allocable to C-TRAN range between $25.9 and
$34.2 million. This would necessitate a sales and use tax rate increase of
0.48 percent to 0.63 percent. Additional O&M funding would also be
required by TriMet.

Exhibit 4.5-4 shows the transit O&M finance plan scenarios for the
transit MOS terminus options. The 2030 transit O&M costs allocable to
C-TRAN and the associated sales and use tax rate are slightly lower for
the MOS options than those shown for Alternatives 2 and 3 in

Exhibit 4.5-3. While the 2030 transit O&M costs allocable to TriMet are
higher than those shown for Alternatives 2 and 3, they remain within
TriMet’s ability to meet with existing revenues.

FINANCIAL ANALYSIS « 4-41 10607
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Exhibit 4.5-4
Transit O&M Finance Plan Scenarios by Alternative and MOS Terminus
Options ?
Alternative 2 Alternative 3
Terminus Mill Piain Ciark College Mill Plain Clark College
C-TRAN

rginal Hi

C-TRAN annual marginai $0.8 $0.9 $0.7 $0.1
bus O&M cost

Required C-TRAN Sales 0.06%-0.06% 0.07%-0.09% 0.03%-0.05%  0.04%-0.05%
and Use Tax Rate®

TriMet

TriMet annul marginal bus
O&M cost

Costs are for 2030 O&M costs and are stated in millions of 2007 dollars rounded to nearest hundred thousand.

Marginal O&M costs represent the difference between the O&M cost for the applicable alternative and the No-
Build. The range shown reflects the alternative cost sharing formula between C-TRAN and TriMet. Low end of C-
TRAN share and High end of TriMet share assumes state line as cost dividing point; High end of C-TRAN share
and Low end of TriMet share assumes Hayden Is. station as dividing point.

Assumes that C-TRAN's total marginal cost would be paid by increase to district-wide sales and use tax. if sub-
district tax undertaken, the required tax rate increase would be proportionately higher.

4.6 Implementation Issues

Implementation of the CRC project, including its financial plan, would
require a wide range of public and governmental activities, agreements,
and approvals. These include the following:

¢ Following publication of the DEIS, the governing bodies of the
participating governments must approve a locally preferred
alternative to advance to the Final Environmental Impact Statement
(FEIS) stage.

e An initial New Starts rating package (including a preliminary finance
plan and cost effectiveness evaluation of the locally preferred
alternative) and an application to enter Preliminary Engineering must
be submitted to and approved by FTA.

e  WSDOT, ODOT, C-TRAN, TriMet, and possibly the Cities of
Vancouver and Portland, must prepare agreements on roles and
responsibilities for project development, construction, and capital
funding that address such issues as project management and
decision-making, capital cost sharing, how potential cost-overruns
are managed, and contracting procedures.

10667 CHAPTER 4
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Agreements between C-TRAN and TriMet must be prepared that
addresses roles and responsibilities for operation and maintenance of
the high-capacity transit extension and related bus service, including
such issues as fare reciprocity, service and transfer policy, and cost
and revenue sharing.

If new state funding sources are required in Washington and/or
Oregon, legislative approval of a funding bill would be required by
the applicable legislature(s).

If federal discretionary highway funds are included in the final
finance plan, the funds would either have to be incorporated in one
or more bills approved by Congress; and/or a discretionary grant, or
combination of grants, must be approved administratively by FHWA
and/or FTA.

If required, C-TRAN must prepare and secure voter approval of an
HCT system and finance plan required under Washington’s HCT
Act, including any associated revenue sources required by the transit
capital plan and operations and maintenance finance plan.

To secure the Oregon transit contribution, the TriMet Board must
approve the project.

If Transportation Benefit District funds are employed in the final
plan, the City of Vancouver and, possibly, Clark County must
establish the district, and, if necessary, seek voter approval of the
associated funding.

WSDOT must formally allocate the needed amount of toll credits to
the project.

WSDOT, ODOT, C-TRAN, TriMet, and potentially other entities,
must enter into binding commitments to provide their respective
funding shares to the project.

A final environmental impact statement (FEIS) must be prepared and
record of decision (ROD) issued.

The proposed action must be incorporated into the fiscally
constrained regional transportation plans for Metro and RTC, and air
quality conformity will have to be demonstrated.

Subsequent to the FEIS, an updated New Starts rating package must
be submitted and FTA rating obtained, and a Final Design
application submitted to and approved by FTA.

If tolling is included in the locally preferred alternative, a toll
agreement between ODOT, WSDOT, and FHWA must be prepared,
and the toll rates must be set by the transportation commission of
each state.

A finance plan must be submitted to FHWA in compliance with its
requirements for Major Projects.

To obtain the federal discretionary New Starts grant, the project must
receive a sufficient New Starts rating; FTA must approve and, after
Congressional review, execute a full funding grant agreement.

FINANCIAL ANALYSIS » 4-43
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CHAPTER 5

Draft Section 4(f) Evaluation

This chapter provides analysis and information to comply CHAPTER CONTENTS
with Section 4(f) of the Department of Transportation Act oo 1
5. ntroduction 5-
(49 usc 303) . 5.2 Description of Section 4(f) Resources  5-3
5.3 Potential Use of Section 4(f)
. Resources 5-18
51 Introduction 54  Avoidance Alternatives 5.51
. . 55 Measures to Minimize Net Harm 5-53
The Section 4(f) statute and related U.S. Department of Transportation 56 NetImpact Analysis 576
policy require the U.S. DOT to avoid any use of Section 4(f) property g; ggﬂi’;‘;;‘:&:ondusmn gzgi

(which includes any publicly owned land from a public park, recreation
area, or wildlife and waterfowl refuge of national, state, or local
significance as determined by the federal, state, or local officials having
jurisdiction, or any land from an historic site of national, state, or local
significance as determined by such officials) unless there is no feasible
and prudent alternative to using the land, or unless the impact will be de
minimis (described on the following page).

A Section 4(f) "use" is defined and addressed in the FHWA/FTA
Regulations at 23 CFR 774.17. A "use" of 4(f) property occurs when:

e Land is permanently incorpeorated into a transportation facility,

e There is a temporary occupancy of land that is adverse in terms of
the Section 4(f) statute's preservationist purposes (23 CFR
774.13(d)), or

o There is a constructive use of land as determined by criteria in 23
CFR 774.15.

Land will be considered permanently incorporated into a transportation
project when it has been purchased as right-of-way or when sufficient
property interests have been otherwise acquired for the purpose of
project implementation. For example, a "permanent easement” that is
required for the purpose of project construction or that grants a future
right of access onto 4(f) property, such as for the purpose of routine
maintenance by the transportation agency, would be considered a
permanent incorporation of land into a transportation facility.

DRAFT SECTION 4(f) EVALUATION e 5-1
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The impact of use of a Section 4(f) resource may be influenced by
multiple factors including, but not limited to:

o The size of the use relative to the overall size of the resource; for
example, acres of a park or linear feet of a recreational trail.

o The attributes and character of the portion of the resource that is
impacted; for example, using an edge of a property rather than
dividing it, or impacting non-contributing elements of a historic
property versus displacing key features that contribute to its historic
significance.

e The effect of removing a structure compared to altering the context
surrounding a structure.

A de minimis impact on a parkland is defined as an impact that will not
adversely affect the features, attributes or activities qualifying the
property for protection under Section 4(f). A de minimis impact on a
historic resource is defined as a determination of either “no adverse
effect” or “no historic properties affected” (no effect) in compliance with
Section 106 of the National Historic Preservation Act (23 CFR 774.17,
De minimis impact).

The potential that the CRC alternatives could have a “constructive use”
of 4(f) resources is also considered in this evaluation. The evaluation of
potential constructive use analyzes how non-physical effects such as
noise, visual impacts, or access restrictions could potentially diminish a
resource, as defined in 23 CFR 774.15.

When there are no prudent and feasible alternatives that can avoid all
Section 4(f) resources, which is the case for the I-5 CRC project, then the
4(f) analysis must determine which alternative results in the least overall
harm to 4(f) resources. Assessing least harm must consider the relative
significance of the impacts on the 4(f) resources, mitigation incorporated
into the proposed project, and impacts on other important resources that
would occur from avoiding or minimizing the impact to a 4(f) resource.

This Section 4(f) Evaluation describes the 4(f) resources, the uses of
those resources by CRC alternatives, potential avoidance alternatives,
potential measures to minimize harm, the net impacts of measures to
minimize harm, a preliminary conclusion, and on-going coordination
efforts to protect 4(f) resources.

5.1.1 CRC Project Background and Purpose and Need

The CRC project is a bridge, transit and highway improvement project
for I-5 between Vancouver, Washington, and Portland, Oregon. It is co-
sponsored by ODOT, WSDOT, TriMet, Metro, C-TRAN and RTC and is
intended to address the congestion, mobility, and safety problems on I-5
between State Route (SR) 500 in Vancouver and Columbia Boulevard in
Portland. The Federal Highway Administration (FHWA) and Federal
Transit Administration (FTA) are the lead federal agencies, on behalf of
USDOT, responsible for processing the project in accordance with
federal laws, regulations, policies and guidelines. FTA and FHWA are
jointly issuing this DEIS for the project in accordance with the National
Environmental Policy Act (NEPA).
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Chapter 1 of this DEIS describes the CRC project’s background,
purpose, and need. Chapter 2 describes the No-Build and build
alternatives being considered for the CRC project. The build alternatives
include a range of river crossings, highway improvements, and transit
terminus and alighment options, as well as transportation system and
demand management measures, tolling, and transit operations options.
These are all described in Chapter 2 of this DEIS.

5.2 Description of Section 4(f) Resources

This section provides an overview of the 4(f) resources that could be
used by the CRC project. These resources include parks and recreation
facilities and historic properties (including known archaeological sites).
Wildlife or waterfowl refuges are 4(f) resources, but there are no such
refuges in the project area. The CRC Parks and Recreation and Historic
Built Environment Technical Reports discuss additional recreational and
historic resources in the CRC project study area that are not Section 4(f)
properties. The CRC Archaeology Technical Report provides additional
information regarding potential and known archaeological sites in the
project area. These reports also provide detailed descriptions of the
recreational resources, historic aboveground resources, and
archaeological resources that are summarized in this 4(f) section.

5.2.1 Park and Recreation Resources

Exhibit 5.2-1 lists summary data for the 4(f) resources potentially
affected by this project; all of these potentially affected park and
recreation 4(f) resources are located in Washington. Exhibit 5.2-2
identifies the location of existing park and recreation resources within the
project area that could potentially have a Section 4(f) use. Individual
resources that would have an impact constituting a 4(f) use by CRC
alternatives are described in Section 5.3.

5.2.2 Historic Resources

The Washington State Department of Archaeology and Historic
Preservation (DAHP) and Oregon State Historic Preservation Office
(SHPO) have concurred on the determinations of eligibility for
potentially affected resources that are not already on the National
Register of Historic Places (NRHP). They have reviewed the eligibility
of all potentially affected historic resources (those that were considered
eligible as well as those that were considered not eligible) and provided
concurrence on eligibility. Concurrence from the DAHP and SHPO on
the preliminary findings of effect is expected by late spring of 2008. It is
possible that DAHP’s and SHPO’s concurrence could change the
preliminary determination of effect, which would likely change the 4(f)
determination. The preliminary determinations of effect are relatively
conservative, and any changes resulting from final concurrence would be
likely to result in reducing the number of resources that would be
adversely affected.

Exhibit 5.2-3 identifies the location of eligible or listed historic
properties that may be used by the CRC alternatives. Exhibit 5.2-4 lists
summary data for these properties. See the Parks and Recreation
Resources and the Historic and Archaeological Resources sections of
Chapter 3 for maps of all Park and Historic resources in the project area.

The locations, photographs and preliminary
determinations of 4(f) use for each historic
resource are shown in Exhibits 5.2-5 through
5.2-8. Section 5.3 provides more detailed
discussions of the impacts and 4(f)
determinations.

DRAFT SECTION 4(f) EVALUATION « 5-3
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Exhibit 5.2-1
Summary Information About 4(f) Park and Recreation Resources Potentially Used by the Project

5-4 - CHAPTER 5
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An area of potential effect (APE) for the CRC project has been
delineated for regulatory purposes to help focus the investigation and
data analysis for historic and archaeological resources. Within the APE
for historic resources, approximately 218 historic resources have been
identified that are either listed on the NRHP or have been determined to
be NRHP-eligible. DAHP and SHPO have concurred with the
determinations of eligibility for those resources that would be impacted
by the project alternatives. All eligible and listed historic properties are
subject to Section 4(f) provisions. DAHP and SHPO are in the process of
reviewing the preliminary findings of effect, with concurrence expected
by late spring of 2008.

Note that because this analysis is based on conceptual designs of the
CRC alternatives, the precise impacts are likely to change as the design
process advances. The Final Section 4(f) Evaluation will be updated to
reflect any refinements to design and impacts.

Ownership and

Name Facility Type Location Management Site Features and Characteristics
; 4-mile long, multi-use trail along Vancouver
Waterfront Multi-Use Trail 115 Columbia Way ﬁg}t/ig;;/apr;cr?(uver/ waterfront; connects to Ft. Vancouver and
Renaissance Trail Vancouver, WA Service Old Apple Tree Park via the Confluence

Land Bridge

Waterfront Park

Regional Park

115 Columbia Way
Vancouver, WA

National Park
Service

5 acres; passive recreation and viewing,
including Captain Vancouver Monument and
lichee Statue, and starting point of the
Waterfront Renaissance Trail

Historic National Park Service, 366 acres; historic interpretive sites and
Vancouver Reserve 612 E Reserve Vancouver Historic replica structures, multi-use trails, picnic
National Historic  including Varcouver, WA Reserve Trust, US tables, event and recreation fields,
Reserve (VNHR) recreational ] Army, City of reservable picnic shelter, Pearson Field, and
facilities Vancouver Water Resources Education Center
209 acres (included largely within the
Fort Vancouver z : Vancouver National Historic Reserve); historic
National Historic :iasttlg:;ngite \G/Li(is\?;er\x; g::ﬁg:l Pty interpretive sites and replica structures, multi-
Site (FVNHS) d use trails, picnic tables, event and recreation
fields and reservable picnic shelter
. . 1.3 acres; passive recreation and viewing,
%‘g:gg:i gg::munlty &;ﬁ;ﬂ:’];r:b@x%y City of Vancouver and site of possibly the oldest apple tree in
: the Northwest (Heritage Apple Tree)
Community 3
. 22 acres; community center, play
ggﬁ;ﬂ:ﬂt Park gﬁt?ltiirsamnngmmin J/glguxistu/ghI'n City of Vancouver equipment, community gardens, loop trail,
Y Pool 9 ’ picnic tables, horseshoes, and ball fields
Clark College Community 1500 E Mill Plain Clark Golleas 14 acres; sports fields/courts, benches, and
Recreation Fields Park Vancouver, WA g parking
39th and M Sts 30 acres; softball field, picnic tables, paved
Leverich Park Regional Park Vancouver. W, A City of Vancouver walkways, reservable picnic shelter,
. restroom, BBQ stands, and horseshoes pits
Kiggins Bowl Sports Venue 800 E 40th St. Vancouver School 3 acres; natural area, and sports fields including

Vancouver, WA

District

Kiggins Field (artificial turf soccer/football field)




Exhibit 5.2-2

Map of 4(f) Parks and Recreation Resources Potentially Used by Build Alternatives
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Exhibit 5.2-3
Map of 4(f) Historic Resources Potentially Used by Build Alternatives

Tl ; f’ﬂ,", m% H
, \ f‘. f } \

-

H
:
T e dn

Inset: Potentially Affected Historic
Resources in Multnomah County,
Oregon 0 at 02

\_\::‘-\::::;_:
A @) Affected Properties —— Transit Alignment Options
*<>" 53 Avea of Potential Effect (1blk buffer) Il Park and Ride
. Taxlots B ransit Stop
0 01 02 [ "] Replacement River Crossing )
" [ Supplemental River Crossing Columbia River
Miige . & CROSSING

Anaiyss by . Koksszar, Analysis Cate: 20108, Pl Date 319 08, Fle Name, DAHP_Exhituls RK T30 mayg

Note: The numbers on this map are historic ID numbers and correspond to those used in Exhibit 5.2.4.
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Exhibit 5.2-4
Summary of 4(f) Historic Resources Potentially Used by the Build Alternatives
Historic Construction Eligible Historic
ID# Tax Lot Address Building Name/Use Date Designation®
OR1 2N1E34C- OR Pier 99 Marina 1960 Eligible: NR
02000

OR2 N/A OR Oregon Slough Levee 1916-60 Eligible: NR

149 38820000 318 E 7th St Normandy Apartments c. 1930 Eligible:

150 39220000 400 E Evergreen St Providence Academy 1873 NR

151 41240000 401 E McLoughlin Residence/office c. 1916 Eligible: NR

50 41341000 611 E McLoughlin Residence c. 1910 Eligible: NR

47 41640000 510 E McLoughlin Residence

61 13725000 3000 K St

108 11265000 2901 Main Residence c. 1915 Eligible: NR

55 7590000 3200 Main Office c. 1956

148 10390000 300 E 37th St Office c. 1950 Eligible: NR

109 38279935A Vancouver, 98661 Heritage Apple Tree 1827 NR, Ft. Vancouver

368 38279906A Building 614 Barracks Hospital 1803 NR, Ft. Vancouver

@ DAHP and SHPO have concurred with the determination of eligibility for the Eligible properties.

Note: The historic ID #s for resources in Washington are assigned by the WA DAHP database. The #s for Oregon resources were assigned by
the CRC project.

Note: NR = National Register.

DRAFT SECTION 4(f) EVALUATION » 5.7

10619



COLUMBIA RIVER CROSSING

Exhibit 5.2-5
Map of Potentially Used 4(f) Historic Resources: Oregon

Adverse Effect

4(f) Use ;
No Adverse Effect £t %@ =S S Columbia
No 4(f) Use SavE. s & £ River

Pier 99
Marina
Adverse Effect |,
4(f) Use

DATE: 1960

NRHP: Eligible
Replacement or supplemental. Demolition/
relocation (20593 sq ft).

Slough Levee
No Adverse Effect
No 4(f) Use

DATE: 1916-1960
NRHP: Eligible
No known impact from pier placement.

2 DAHP and SHPO have concurred with the determination of eligibility for the Eligible properties. Note: The historic ID numbers for resources in
Washington are assigned by the WA DAHP database. The numbers for Oregon resources were assigned by the CRC project.
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Exhibit 5.2-6

Map of Potentially Used 4(f) Historic Resources

Adverse Effect
4(f) Use

No Adverse Effect

No 4(f) Use

4 % - Officers Row

150 R | k Adverse Effect / 4(f) Use

DATE: 1849-1907  NRHP: Listed
Replacement or supplemental.

Providence

2;vae?sir2f¥ect y Partial acquisition of parking lot adjoining
4 Use | 650 E Evergreen (2168 to 7644 sq ft).
DATE: 1873 J7 BT N0 0 R > e
NRHP: Listed ¢ 368

Replacement only. Partial acquisition without # Barracks Hospital

displacement (11923 sq ft) ke 2 ~* | Building614 [ =+

I TR Bt > S8 Adverse Effect oo -

41 gk By | 4() Use

Kiggins House DATE: 1903

Adverse Effect NRHP: Listed

4(f) Use | Replacement or

DATE: 1907 "1 supplemental. Adjacent acquisition without
id 2 A displacement; potential vibration impacts,

NRHP: Listed _ !

Replacement only. Demolition/relocation if not o ol S setting copromlsed (1350 to 4269 sq ft).

moved by other project prior to CRC (2424 sq ft) Jg= =8 SRR A AP e o e

PSS S PEG

149
109

‘ | Normandy

Heritage Apple Tree | Apartments |,
Adverse Effect/4(f) Use No Adverse Effect
DATE: 1827 No 4(f) Use

NRHP: Listed Lkt by g ool
Replacement. Change in shading NRHP: Eligible

from new structures (7849 sq ft). /5 . AN A—
T e P T A WY i 360

381 V 7 #® 1 Pearson Airfield
I-5 Bridge Adverse Effect
Adverse Effect/4(f) Use g \ i 4 Use

DATE: 1917/1958 e 1 1 DATE: 1904-45
NRHP: Listed ; NRHP: Listed

Replacement or supplemental. Demolition or
major seismic retrofits and compromised settin

Replacement or supplemental.
Protected airspace intrusion.

,_,—"-"""{.

a

DAHP and SHPO have concurred with the determination of eligibility for the Eligible properties. Note: The historic ID numbers for resources in
Washington are assigned by the WA DAHP database. The numbers for Oregon resources were assigned by the CRC project.
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Map of Potentially Used 4(f) Historic Resources: McLoughlin Blvd

Exhibit 5.2-7
Adverse Effect
4(f) Use
No Adverse Effect 4
No 4(f) Use
|42
¢ o
B s :
] =,

401 E McLoughlin
Residence/Office
Adverse Effect

4(f) Use

DATE: ¢.1916

NRHP: Eligible

Transit terminus options A and C
(McLoughlin option). Partial acquisition
without displacement (378 sq ft)

ST

42

Carnegie Library
No Adverse Effect

No 4(f) Use

DATE: 1909

NRHP: Listed

Transit terminus
optionsAand C

(16th Street option). Access impact; Partial
acquisition without displacement (50 sq ft).

a

14

47

RN
. N
23

)| Adverse Effect

611 E McLoughlin
Residence

4(f) Use
DATE: c. 1910
NRHP: Eligible

Transit terminus option A and C (McLoughlin
option). Partial acquisition without displacement

| (149 sq ft).

48

502 E McLoughlin
Residence

No Adverse Effect

No 4(f) Use

DATE: c. 1900

NRHP: Eligible

Transit terminus options A and C (McLoughlin
option). Partial acquisition without displacement
(586 sq fi).

47

510 E McLoughlin
Residence

No Adverse Effect

No 4(f) Use

DATE: c. 1910

NRHP: Eligible

Transit terminus options A and C (McLoughlin
option). Partial acquisition without displacement
(366 sq ft).

44

501 E McLoughlin
Residence

No Adverse Effect

No 4(f) Use

DATE: c. 1927

NRHP: Eligible

Transit terminus options A and C (McLoughlin option).
Partial acquisition without displacement (55 sq ft).

DAHP and SHPO have concurred with the determination of eligibility for the Eligible properties. Note: The historic ID numbers for resources in

Washington are assigned by the WA DAHP database. The numbers for Oregon resources were assigned by the CRC project.
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Exhibit 5.2-8
Map of Potentially Used 4(f) Historic Resources: North Vancouver

96

Adverse Effect 24 3212 Main

4(f) Use V4 : Office
G WO 2 v Effect
No Adverse Effect /& LY, e i Alverss Efice
ol g P & = 49 Use
No 4(f) Use ’ = DATE: c. 1960
993 | NRHP: Eligible -
| Transit terminus option B. Partial acquisition
Kiggins Bowl Park, e & without dlsplacement (1892 sq ft)
Sports Venue : e

No Adverse Effect / No 4(f) Use

DATE: Dedicated 1933 NRHP: Eligible
Terminus options A, B, C, and D. Partial
acquisition (6099 sq ft); additional 15246 |
sq ft for I-5 with BRT.

o O —— N — L 0 oE L -
148 _ L DATE: ¢. 1910
AR AL S NRHP: Eligible

300 E 37th St

Office Transit terminus option A. Demolition/
Adverse Effect relocation (5461 sq ft).

4(f) Use =3 e 7

DATE: c. 1950 SN 61

NRHP: Eligible 3000 K St

| Residence
| Adverse Effect
| 4(f) Use

— DATE: c. 1915
‘=~ NRHP: Eligible =
- Replacement No Adverse de minimis.
4 Partial without displacement (505 sq ft).
Supplemental: Adverse. Demolition/

‘ relocation of garage (1481 sq ft).

pE¥ = Sl T e e

Terminus option B. Demolition/relocation
(1 8500 sq ft)

Adverse Effect

"; DATE: c. 1910

| NRHP: Eligible
- Supplemental Partial acquisition without
! dlsplacement setting compromised (847 sq ft)

4 2901 Main Street
i Residence/Office
I Adverse Effect _

| 5, 4(f) Use
j & DATE: c. 1915

No Adverse Effect

il NoAdverse Eﬂect ;'
No 4(f) Use §

8 No 4(f) Use

DATE: 1948 DATE: 1956

NRHP: Eligible NRHP: Eligible NRHP: Eligible

Transit terminus Transit terminus Terminus option B.

option B. Partial acquisition without = option B. Partial acquisition without || Demolition/relocation (454 sq ft).
displacement (3325 sq ft). displacement (660 sq ft).

@ DAHP and SHPO have concurred with the determination of eligibility for the Eligible properties. Note: The historic ID numbers for resources in
Washington are assigned by the WA DAHP database. The numbers for Oregon resources were assigned by the CRC project.
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5.2.3 The Vancouver National Historic Reserve

The Vancouver National Historic Reserve (VINHR, or Reserve) is a
nationally important public resource established to preserve and interpret
historically significant and exceptionally complex overlapping areas
associated with Native American, Hudson’s Bay Company, U.S.
military, and U.S. National Park Service (NPS) uses of the land that have
occurred over time. Several of the individual historic resources and
public recreation resources listed in Exhibit 5.2-4 are located within the
boundaries of the VNHR.

The VNHR is a Section 4(f) resource encompassing 366 acres. It
includes the Fort Vancouver National Historic Site (approximately 209
acres), Vancouver Barracks and Officers Row, Pearson Field, the Water
Resources Education Center, a section of the Discovery Trail, and
portions of the Columbia River waterfront. Approximately 252 acres in
the westernmost portion of the VNHR lie within the VNHR Historic
District. The VNHR is cooperatively managed by the NPS, the City of
Vancouver, the U.S. Army, and the Vancouver National Historic Reserve
Trust. Exhibit 5.2-9 shows the land ownership within the Reserve.
Exhibits 5.2-10 and 5.2-11 show the area within and around the Reserve,
including some of the buildings in the Reserve as well as the National
Historic Site that is contained within the Reserve.

Exhibit 5.2-9
Vancouver National Historic Reserve (VNHR)

Land Ownership/Management

Source - Fort Vancouver NHS GMP/E

[ Federal Highway  [T] National Park Service
Administration

B U.S. Army State of Washington
[] City of Vancouver ~ [_] BNSF Railroad
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Exhibit 5.2-10
Fort Vancouver National Historic Reserve and National Historic Site

n VNHR Boundary l:] Pearson Field
X

] FunHs Boundary 1 Discovery Historic &
[ Trais ~ 7 Loop/Central City Trail <&

My ~ -
Y Py Fort Vancouver National
Historic Site (FVNHS)

Marshall

o P
73] el &
g: = = Barracks
_{g: :' % = Post Hospita
U: = Red Cross /§
i
! i ’ Evergreen Blvd
3 BARRACKS Playground
H e Great Meadow
i
. : -
: - : Garden Pearson .
R Orchard Air Museum
'
'I Village
\

7 Confluence
Old Apple Land Bridge

Tree Park

Columbia River ; e . -
—— To Water Resources»l

A — Waterfront \ @ . Education Center
500 FEET Renaissance Trail B | M

A .

DIMENSIONS ARE APPROXIMATE.
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Exhibit 5.2-11
Vancouver National Historic Reserve (VNHR) Historic District

1} VNHR Historic District Boundary

[ YNHR Boundary : .
Vancouver National
D Pearson Field 7 » Historic Reserve (VNHR)
B contributing Buildings . Historic District
. Non-Contributing Buildings
ARCH=Archeclogical Site

Barracks BC Cemetery
3 Post Hospital (ARCH) H
S g 5 Red Crosd /% &

Vancouver

Grant
House

Marshall
- Eousa

& h ~ Bandstand

g s 2 Building 19 = - H Japanese
g NCO —A 1 -~ 7 : Monument iv:rgreen
> < rboretum
2 Duplexes ,’ ~ ‘ v : 5 Visitor’s Center —agy,

Picnic Shelter & 7 Vancouver Arsenal
Western Federal/ Cnic Shelter /) {ARCH)

L
Lands HIQH?DI)/ on . ,Muh Bam// HB:OSchool BH,BC ;- \PS Headquarters/
, 7

E 5(h St {ARCH) “Rg:: Soviet Administration
Monument

I
{ m =l e e

-

Quartermaster Recon&imcwd‘ i Spruce Mill  Jack Murdoc

Depot (ARCH) Orchard | Hudson Bay JARCH) Aviation Centerfl/
Village Company (HBC)
(ARCH) Fort (ARCH)

Old Apple
Tree Park:

HBC Riverside

and Pond
(ARCH)

[
To Water Resources
Education Centor mmmip-

Columbia River

]
N 500 FEET

DIMENSIONS ARE APPROXIMATE.
Source: National Park Service, National Register Nomination.

The following recreational and historic built environment resources or
facilities are associated with the VNHR in part or in whole, and are near
to the proposed CRC project improvements:

e Fort Vancouver National Historic Site, including the Fort Vancouver
Village (“Kanaka Village™)

e Discovery Loop Trail

e Pearson Airfield

e Barracks Post Hospital

e NCO Duplexes south of Barracks Post Hospital
e West end of Officers Row

e Old Apple Tree Park (although not an historic resource, Old Apple
Tree Park is a 4(f) public park, and contains the Heritage Apple Tree,
which itself is a historic resource).
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Archaeological Resources

Several archaeological sites, or archaeological contributing elements to
the VNHR Historic District, are located in the archaeological Area of
Potential Effect (APE). Several sites were likely impacted by previous
construction of I-5 and SR 14. The archaeological APE also includes
locations where a historic “military cemetery” may have been located.
While graves were exhumed and re-interred at another cemetery during
the late 1800s, previous archaeological research has indicated that not all
of the graves were relocated. Unmarked graves were apparently
excavated during construction of I-5, and other potential grave shafts
have been identified in the general vicinity of the historic cemetery. The
exact location of the cemetery is withheld from this report because of the
sensitive nature of the resource. The portion of the CRC project that
overlaps the historic site of the cemetery, based on historic mapping, has
been extensively altered by past excavations and construction.

Only archaeological sites that are on or eligible for inclusion on the
National Register and that warrant preservation in place are subject to
Section 4(f) requirements. Extensive archaeological investigations have
been conducted in the project area, particularly within the VNHR.
Currently, no archaeological resources have been identified that can
conclusively be determined to be significant for reasons other than the
information they contain (which would require that they be preserved in
place). The archaeological resources in the CRC project area are being
further investigated within the context of the National Historic
Preservation Act (NHPA), Section 4(f), and other related laws,
regulations, and guidelines. The Final EIS and Final Section 4(f)
Evaluation will update the relevant status of these resources.

Historic Resources

The VNHR Historic District listing promotes the District within the
concept of a complex historic landscape that reflects continuous layers of
construction and removal by various inhabitants of the area over time,
and that provides a rich tapestry of buildings, structures, vegetation, and
land uses that have overlapped and become interwoven. The National
Park Service (NPS) has developed a Cultural Landscape Report that
describes the contributing resources within the historic cultural landscape
and provides planning guidelines for the area. The guidelines include
strategies that recognize, protect, and celebrate the diverse influences
that have created the cultural and recreational landscape.

The National Park<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>