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Columbia River Crossing
....an alternative worth consideration

Background

I was asked in early April to take a look at the design proposed for the I-5 Columbia River crossing. | was asked if another layout is
possible that improves urban viability and creates a bridge for which the region can be proud.

This question was put forth by design professionals in Portland who, amongst many issues, are concerned that the proposed layout
will be extremely detrimental to the urban livability of Hayden Island and the City of Vancouver. A review of the proposed design
confirmed that this concern is valid. What is proposed is little different than the imposition of a freeway as we would have done so in
the 1960’s with the exception that the scale of the impact is significantly bigger. To build what is proposed may satisfy transportation
engineering criteria but will be a huge detriment to the commercial and residential well being of neighbors. It is clear to me that a
‘second look’ with ‘fresh eyes’ could possibly be a worthwhile effort.

What gives me the expertise, ability or credibility to perform this ‘second look’? My career is unique in that | have had the opportunity
to spend over three decades conceptually defining large infrastructure endeavors throughout the world. My specialized realm is that
of conceptual design. This skill is generally applied when programmatic assumptions and needs are first translated into physical
designs. From this background it often is possible for me to optimize layout designs by extracting, isolating and modifying early
interpretations of programmatic needs so that the project can be more responsive.

An obvious question is why is this of value if the project has completed an extensive alternatives effort? | have found that design
possibilities exist that were inadequately considered, overlooked, considered not feasible or dismissed as irrelevant by the designers
early in the project. | have found this a particular problem in the USA as we have complicated and confused decision making
processes for large infrastructure works that often subordinates cognitive physical understanding to the processes of such non-
design actions as:

elaborate public involvement efforts that focus management resources for public output
prescriptive environmental documentation and planning that is detached from project design actions



bureaucratic and management inertia that results in ‘group think’
temporal political realities, and
innumerable project burdens diluting design to a management supportive role

Indeed, often the physical design is a ‘default’ resulting from satisfying thousands of distinct criteria with thousands of prescriptive
standards that often reduces the task of the engineer to, sadly, not that different than finding one’s way through a maze. This is an
almost impossible reality if the desired result is to be a cognitive, coherent, beautiful and efficient design.

The existing design appears to me to reflect this eclectic approach: the skill and talent of designers who have dealt with the hundreds
and thousands of needs into a workable sound solution. The solution works in so much as it meets engineering criteria and is used
to define a project. However, is the proposed design what it should be?

My ‘mission’ in preparing this paper is to demonstrate that a better solution is possible when experienced ‘fresh eyes’ are allowed to
input free of project biases. This is only possible when project leadership is pragmatically motivated to deliver the best possible
project and has organized itself to be transparent and seek detached input. The CRC project office is to be complimented on the
vast amount of material posted to the web. However, project office staff have not had time to meet with me but have selectively
provided me with some readily available information to help in this effort. Sadly none of this information is technical so many of the
ideas expressed in this paper do not have benefit of the resources available to project engineers. This has resulted in many
assumptions on my part. Assumptions are akin to errors so when reviewing the material please take into consideration that many,
many errors exist. However, | have not found any ‘fatal flaws’ and have many, many sketch studies of slightly different configurations
as contingencies to what | know are the innumerable uncertainties with which | have had to cope. | trust that as the project office
finds errors and omissions they will share these with me so | can demonstrate solutions. However, if people discredit this paper
without asking for clarification and/or sharing technical resources to address any uncertainty then, as others have warned me, it
certainly is the case that the project is not open or transparent to other ideas.

In this paper you will see what happens when the distinction between interstate through movements and shore-to-shore movements
are reflected in a design that places each movement on a separate deck. The first question | asked when looking at the proposed
DOT layout is why did planners comingle these distinctly different needs on one freeway deck needing three interchanges in slightly
more than one mile? Through movements like those using the interstate freeway to make regional movements, say between
Portland and Seattle, are distinctly different from shore-to-shore movements that support local mobility needs. Local movements
supporting urban and commercial traffic moving shore-to-shore should not be required to accelerate to freeway speeds to move from
one community to the next. Forcing through and local traffic onto one freeway deck suggests to me congestion and safety
compromises. Speeds, driver awareness, driver decisions, roadway geometry amongst many things differ. Separating these



movements should lead to a safer and less congestion prone solution. Let’'s consider how this can be leveraged to benefit taxpayers
and neighbors — the thrust of this paper.

This two deck idea is exploited to minimize the footprint of the freeway on the Vancouver shore and across Hayden Island. This will
enhance the economic viability of these potential transit oriented development (TOD) urban places. As you will see, the idea put
forth adds over a dozen desirable city blocks adjoining the two LRT stations; that's over a dozen city blocks of highly desirable
denser sustainable urban development that WILL BE LOST FOREVER with the current WSDOT/ODOT recommended layout. The
result is a vastly superior solution for any community desiring to implement infrastructure supporting sustainable urban development.
If population growth is part of the metropolis future; the 5,000+ people who might otherwise live within walking distance of transit are
forced to other places. The result, given current land use planning, will be the need to occupy hundreds of acres in suburbia requiring
more and more tax dollars. A project so blatantly disrespectful of sustainable growth reminds me of the freeways of the 1960’s.

As best as | can determine, the WSDOT/ODOT bridge layout calls for a ‘footprint’ over the Columbia River of between 560,000 and
590,000 square feet with a total deck area (two levels) of between 840,000 and 890,000 square feet (again, as best as | can
determine from web site materials and one drawing where one inch represents 200’). Various layouts proposed in this paper suggest
comparable to greater capacity with over-water footprints ranging from as little as 420,000 for a ten lane bridge to as much as
515,000 square feet accommodating 14 lanes. Total deck area ranging from 765,000 to 920,000 square feet.

Not to consider transportation options that may be needed in the life of the bridge is, in my opinion, wrong. Rail may very well be a
more desirable transport mode in the future with high speed intercity rail likely very much on people’s minds in twenty to fifty years.
All ideas suggested in this paper support the inclusion of High Speed Rail (HSR) in the distant future. Why is this important? This
bridge is designed to be here for at least a century. Not to embrace the possibility of high speed rail between Portland and Seattle
utilizing this corridor is an opportunity that should not be overlooked when HSR noise, urban stations and the cost of a new HSR
bridge are considered for another alignment. Until the extreme noise of HSR is reduced, HSR will likely need to be contained in an
acoustic cocoon when passing through suburban areas north of Vancouver much like that being considered today for the California
HSR. Itis only logical to place HSR where noise pollution is not already being coped with within the transportation corridor of I-5. |
like the idea of a HSR station on Hayden Island that has LRT linkage to Vancouver and the Portland International Airport.
Wow...what a novel thought...working towards an integrated transportation network with today’s infrastructure investments.

Costs to do this ‘straight alignment’ are likely to range from less to comparable for the bridge crossing and likely to be much less to
less for improvements placed over land. For example, in-water piers can be as few as two to as many as 10. | have counted as
many as 16 and 26 distinct piers in the main channel of the Columbia River for the ‘preferred alternative” — the project web site is not
that informative with respect to the issue of in-water disturbances — at least | was unable to pinpoint a better number. Reduced
overwater footprint and deck area minimizes environmental impacts and should make for a more worthy human endeavor.



Interestingly, | have received sketch drawings from a prominent engineer sharing an idea to span the Columbia River with only TWO
piers in the water! | have not shared this is the paper as | have indicated to this individual that materials will be kept confidential.

Finally, in the course of doing this work | have been constantly asked who is paying me to do this work. All of this work has been
done without any monetary payment — nothing for the weeks of time, nothing for the hundreds of dollars | have personally spent and
not one cent for the weeks taken from family activities in order to accomplish this effort. Add to this the many hours that my wife has
spent helping me put together the paper. In addition, more than a dozen concerned planners, architects and engineers gave
considerable amount of time helping me with this effort. Unfortunately, due to the relationship of these individuals with companies
that have a vested interest maintaining a favored ‘relationship’ with WSDOT and/or ODOT, they have either asked to be anonymous
or | have insisted they be anonymous. Without exception they have let me know that the ideas in this paper are superior to the
layout currently proposed. Also, to protect those whom | know in the project office | have not solicited or discussed this effort with
them for | fear a DOT ‘blacklash’ that may not benefit these professionals.

My motivation is simple: deliver to future generations an enhanced, more sustainable, urban environment that exceeds expectations
of the WSDOT/ODOT ‘preferred alternative’ while allowing today’s investments to be leveraged and modified to respond to future
needs. Add to this the public money invested by Washington State in my primary and secondary education and the very least | can
do is deliver services to taxpayers who funded this education for the opportunities that my education has afforded me.

Kevin Peterson
PetersonDesign

165 White Point Road
Friday Harbor, WA 98250

206.369.8048



Introduction: Apprehension with proposed WSDOT/ODOT ‘preferred alternative’.

My sense is that anxiety with the ‘preferred alternative’ is largely related to four obviously less desirable attributes of the
WSDOT/ODOT physical layout. These are:

1. Three freeway interchanges and a half mile long bri  dge in slightly more than one mile. The result is a predictably
complex freeway maze that blankets a large swath of valuable urban landscape. This is a noisy concrete blanket. The area
and noise footprint of this single deck derived solution has huge detrimental impact on the viability of Vancouver, Hayden
Island and areas surrounding the MLK interchange.

2. Hayden Island grossly compromised . This single deck ‘freeway interchange’ philosophy and large expansive maze of on
and off ramps blanketing Hayden Island undermines redevelopment on the island to perform a traditional mixed-use urban
role or specialized role like those Hayden Island has historically performed. What might be a cohesive urban community
uniquely sited on the Columbia River shore is forever compromised and likely lost to future generations.

3. Further and permanent separation of downtown Vancou ver with the Columbia River results when the bridge location is
shifted further to the west. The current proposed solution provides token linkage between the CBD and river, insufficient to
overcome the overwhelming presence of freeway structures and noise. Also, the perception of Vancouver near a river and
freeway will likely be replaced with that of an urban area near an expansive and boring freeway structure. This will undermine
the viability of Vancouver as a desirable urban place that, if the freeway bridge can be made a positive neighbor like that of
Sydney’s Harbor Bridge, might otherwise emerge as an urban center with great opportunity for prosperity. Vancouver should
emerge from this new bridge investment as a highly desirable urban center in the Portland metropolitan context; not a second
class urban area of diminished viability.

4. An anonymous bridge aesthetic  that struggles to achieve a personality appropriate for crossing the largest river on the west
coast of the United States placed where the greatest number of people will experience the river. Engineers and architects
were asked to ‘creatively’ cope with a curved undulating freeway consisting of ramps and merging lanes asymmetrically
placed over the ‘Mighty’ Columbia River. The deck truss structural solution follows suit, leaving very little opportunity for more
than an anonymous and rather boring structure with largely arbitrary ‘gingerbread’ aesthetic embellishment. The proposed
design certainly does not give justice to the importance of the Columbia River in the hearts and minds of citizens and visitors
and will not be a memorable example of a positive human endeavor.

These four issues, along with hundreds of other issues, compel reconsideration of how this crossing should be improved. A hundred
years from now, when the new bridge nears the end of its life, let our actions speak favorably to how we value urban life.



What Can We Do?

Let’s explore the consequence of a single shift in our thinking for this crossing. Let’s consider separating higher speed though traffic
from slower speed shore-to-shore movement. Can this result in betterment?

A strong case can be made that distinctly different movements, one express and one local, are accommodated on this short length of
urban freeway and river crossing. If these movements have distinctive needs, then satisfying these distinctions separately could
create a safer and more efficient design.

1. Let’s not encumber regional through movements, like those between Seattle and Portland, with local traffic by placing
‘express’ faster traffic on an exclusive upper deck. This traffic can then move at a faster speed without need to interact with
‘shore-to-shore’ local movements. Freed of merging accelerating and decelerating traffic, the upper deck will have fewer
traffic conflicts and should be safer. This upper movement might pass through at 60 to 65 mph.

2. Let’'s consider placing shore-to-shore movement, including SR14 traffic, on a lower deck where traffic performs much like that
of a limited access urban arterial. Vehicle speed on the lower deck moves at a safer speed consistent with merging traffic for
MLK, Hayden Island, Vancouver and SR14, possibly 45 mph to 55 mph. The lower deck is freed of conflicts with higher
speed through traffic and, operating at a slower speed, can more effectively cope with accelerating and decelerating traffic
coming and going from the three closely spaced interchanges. A safer environment should result. Separating faster flows
should also have dividends in the long term as the majority of today’s congestion is the result of accidents and clearing
activities.

On the Oregon side, single point interchanges can connect the lower deck with Hayden Island and MLK. These ‘urban
interchanges’ reduce the freeway footprint to between 125 and 165 feet. To mitigate noise pollution from a two level elevated
roadway, architecturally designed translucent sound barriers located on the sides of the roadway structure can be incorporated that
shelter redevelopment from freeway noise and create a fagcade complimentary to urban redevelopment.

Can we leverage this change to straighten the alignment so it does not sweep between the heart of Vancouver and the Columbia
River? Let’s consider placing the new bridge just east of the existing bridge where a straight I-5 alignment is possible. However, this
is only possible if:

1. Aglide slope of 1:20 for Pearson Airport can be sa  tisfied . This glide slope suggests a height elevation limit of +/-145’ for
traffic on the upper deck, or a maximum elevation of +/- 128’ for the upper bridge deck at the critical location where the bridge



passes over the navigation channel. The uncertainty in elevation is due to approximate distances/elevations derived from
Google Earth and other internet sources and where the 1:20 glide slope commences from Pearson Airport.

2. Engine out departure climb needs (1:50 and 1:40 slo  pe) from Portland International Airport (PDX) can b e satisfied.
This need must anticipate extending PDX airport runways a reasonable distance, something that should not be impeded by
the CRC bridge. A maximum height of +/- 280’ to 300’ will likely govern the CRC bridge.

3. Columbia River vessel navigation clearance need (85 ) for the north vessel channel can be satisfied . This sets a
bridge clearance elevation at +95 feet for a river with high water elevation of +6’ to +10'.

4. BNSF rail clearances on North shore tracks are sati  sfied. With a rail elevation of +/-54" and a clearance need of 25’ the
bridge structure must clear elevation +/-79'.

An available envelope of +/-50" appears possible for a two level bridge in the envelope above the navigation channel (elevation 957)
and below the Pearson glide slope (elevation 145’). Reducing this envelope to account for 17’ tall truck traffic on the upper deck
results in a bridge structure envelope of +/-33". If lower deck vehicle height and signage clearance needs are 18 feet this allows +/-15
feet for two bridge deck structures, or 7.5 feet for a structure to support each bridge deck. This vertical structural need might be as
little as 26’ depending on bridge width and bridge deck support system and primary structural system used to support bridge decks
(i.e. arch or extrados).

An envelope of +/-46’ appears to be available above the BNSF railroad (elevation +/-54’) and below the Pearson glide slope
(elevation +/-125’) for the bridge. Reducing this envelope to account for 17" high traffic on the upper deck results in a bridge structure
envelope of +/-29'. With a vehicle clearance need of 18’ for the lower deck the structure depth available to support both decks is 11’,
or 5.5’ per deck.

Note that ‘express’ users of the upper deck do not need to be informed of driving decisions as they pass under the Pearson glide
slope. This suggests that overhead signs are likely not required and do not need to be considered in clearance envelopes.

If a new bridge is to be built it makes perfectly logical sense to anticipate Columbia River crossing needs for the duration of this
century. These needs may be twofold and at cross purposes. One need might reflect reduction in car use, likely a result of
pollution/carbon concerns, reduced urban sprawl and energy dependence/costs, with a built environment evolving to encourage
higher quality, greater density urban living with more reliance on high capacity public transportation. The contrasting concern is
increased private car use if low pollution, energy efficient electric/hybrid vehicles become mainstream and society is comfortable with
dispersed and relatively low/medium density residential and commercial densities. If car use is discouraged regionally it may be
implied that a need will exist to accommodate additional non-car transportation modes and capacity. LRT on the lower deck may be
sufficient to accommodate metro volumes and at least one additional LRT spur north of the river. Substituting High Speed Rail
(HSR) for two lanes on the upper deck greatly facilitates regional high capacity rail, suggesting a bridge easily retrofitted to possible



transit choices of the future is both logical and prudent. A straight level bridge with two lanes on the upper deck convertible to
regional high speed rail appears wise.

For the purposes of this study the largest bridge assumes six lanes devoted to local cross river traffic on the lower deck and eight

lanes devoted to regional through movement on the upper deck with two of these lanes convertible to HSR. The thinking is that a

total of 14 vehicle lanes and two LRT tracks or 12 vehicle lanes and four rail tracks protect the viability of this public investment for
the vast majority of this century . A slightly smaller two level solution is possible if one is willing to accept 10 vehicle lanes and 2
LRT tracks that may transition to 8 vehicle lanes and four rail tracks in future decades. For the purposes of this study the wider 14
lane, 2 LRT track idea will be used to model footprint needs of the straight alignment.



Benefits to the North Shore and the City of Vancouv  er

For Vancouver the benefit is striking. The interchange of SR-14 and I-5 is shifted further from downtown Vancouver yet the east
edge of the I-5/SR-14 interchange is still contained within the footprint of the existing WSDOT interchange. The result is less impact
on historic Fort Vancouver and huge areas of downtown Vancouver for urban uses. The new bridge with its straight alignment is
located just east of the existing steel bridge. Surface streets feeding SR-14 and I-5 are a continuation of the downtown street grid.
The only impediment between the Vancouver CBD and river is the existing railroad line which, as the sole obstruction, can be largely
mitigated by placing the railroad on a “minimalist” bridge structure designed to compliment the urban setting. What is desired for this
urban setting? Let’s consider the recent visioning effort by the city.

Words in the Vancouver vision do speak to the desire that the I-5 infrastructure investment compliment the city. Here are key
statements from the vision document on this subject:

Connections defined in the vision statement
Ensure that expansion of I-5 and Columbia River Crossing improvements improve access to the city center and minimize
potentially negative effects.

Ties defined in the Vision statement
Places between downtown and the waterfront will be strengthened so that views across the Columbia River are opened to
most of the downtown.
Vancouver will at last be perceived as the largest waterfront city on the Columbia River.

Goals for the CRC as defined in the vision statemen  t
Analyze proposed engineering design that could potentially affect adjoining properties negatively and result in wasteful use of
downtown land.
Enhance existing connections between the Vancouver National Historic Reserve and downtown.
In addition to the I-5 southbound ramp to 6™ Street, explore other opportunities to improve access to downtown.
Integrate the Heritage Way Bridge concept into the I-5 improvements project.
Integrate all modes of transportation, including high-capacity transit, bicycle and pedestrian circulation, to achieve a true
regional multimodal corridor.
Coordinate I-5 improvements with city center access and circulation needs.
Take into account the new city blocks that may become available for development as a result of the Columbia River Crossing
Project



Straight Alignment Footprint
To the left is the current WSDOT/ODOT recommended layout for the north shore of the Columbia River Crossing. To the right is the proposed
‘straight alignment’ proposed in this paper. The darker dotted line on the straight alignment alternative is a rough outline of the WSDOT/ODOT
recommended alternative. Note that the straight layout shows the WIDE 14 lane configuration discussed in this paper.



View Corridor Implication
Without the maze of ramps and obstructions between Vancouver and the Columbia River, views of the river are possible from Columbia Street,
Washington Street and Main Street.
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Deck Level Comparison
This plan compares the straight alignment lower deck level of the proposed I-5 and SR-14 interchange (drawing on the right) with the
WSDOT/ODOT recommended alternative (drawing on the left). Note that the priority movement on the lower deck of the straight alignment is
between I-5 and SR-14. This movement priority is accomplished via the inside lanes of I-5 as an extension of SR-14. This allows the interchange
to be a simple 90 degree movement that, as suggested in this layout, is accomplished with a single turn shown as a 570 foot to 720 foot diameter
turn. The existing cloverleaf freeway interchange proposed by WSDOT/ODOT utilizes tighter 270 degree loops of 360 foot diameter that will likely
require slow 25mph speeds.



Vehicular movement Improvement

Vehicle movements are potentially improved with the proposed alignment and two deck solution.

This plan has a most intriguing relationship between SR-14 and the lower I-5 deck. This relationship acknowledges that the lower
deck primarily serves shore-to-shore movement and the larger movement shore-to-shore is likely between SR-14 and I-5 feeding the
greater Portland metropolitan area. This movement is given greatest priority and is honored by the direct connection of SR-14 with
higher speed center lanes of the lower bridge deck. This SR-14/SB I-5 direct connection is accomplished with a 90 degree +/- 570’
to +/- 720’ diameter turn. This turn is considerably easier than the +/- 360’ diameter 270 degree ramp of the WSDOT design.

Note than this layout still requires one 270 degree loop ramp connecting NB I-5 with downtown Vancouver. This loop descends from
the lower bridge deck connection to EB SR-14, crossing under the BNRR tracks and joins with the street grid where Main Street
nears the river edge. This location feeds Vancouver’s existing CBD and the proposed Columbia Waterfront development.

WB SR-14 movements into the Vancouver CBD would use an off-ramp that connects with a continuation of Third Street under the
freeway structure.

Eastbound movement from the City of Vancouver to SR-14 and NB I-5 is by Third Street. A traffic circle in front of Historic Fort
Vancouver is where the WB SR-14 off ramp and the NB I-5 on ramp meet Third Street.

A second traffic circle on Third Street under southbound I-5 lanes just southeast of the P&R structure is where the SB I-5 to
Vancouver CBD off ramp meets the city street grid.

SB I-5 to EB SR-14 movement passes under Third Street so that this freeway to freeway connection occurs at a speed of 35 to 40
mph.

Note that Vancouver CBD to SB I-5 movement is achieved by a ramp located at the intersection of E Sixth Street and ‘C’ Street.



For the Vancouver side key points of the ‘straight alignment’ to note are:

1. West Third Street continues under I-5 and acts as a collector street for I-5 and SR-14 movements to and from the Vancouver
CBD. This allows a city street linkage to historic Fort Vancouver and Pearson Field. The area under the elevated roadways
is envisioned to be an extension of the Fort Vancouver landscape setting to the P&R building structures and parking of the
downtown street grid. West Third Street feeds the LRT Park-and-Ride structure, SR-14 and NB I-5.

2. Between the CBD and river is a continuation of the existing urban street grid. The LRT station, bus transit station and large
parking structure are placed to shield the city from freeway noise. These transit functions also provide opportunity to visually
separate the city from the landside mass of the freeway by careful architectural design of the LRT station and parking
structure. The waterfront is brought into the city grid and affords greater opportunity to link the downtown with waterfront
redevelopment — a river edge ideally a mixture of cultural, residential and commercial activity.

3. An elevated LRT station is shown on the edge of the P&R facility. The elevation of this station allows tracks to meet grade in
the vicinity of Sixth Street and Main Street where the LRT connects with the surface rail loop serving the Vancouver CBD.

4. The BNSF tracks remain as a barrier between the CBD and the waterfront. In the future, this can be partially mitigated by
placing the BNSF line on a bridge structure. This bridge, designed as a thoughtful simple, clean, short span structure, might
be expressed as a minimal depth, beautiful, ribbon. Augmented with plantings and art to be more at ease in the urban
environment this ‘impediment’ can be aesthetically neutralized.

5. Shifting the I-5 alignment to the east opens more of the downtown river edge to integrate with the urban fabric without being
dominated by the wide freeway bridge. Views of the bridge from downtown include the elevation of the bridge not just the
underside. This bridge alignment allows a much more classic bridge form to become iconic with a DESIRABLE Vancouver.

This idea brings an additional seven to eight city blocks of development opportunity to Vancouver’s downtown waterfront. This is
seven to eight city blocks of valuable urban land permanently added to the tax base. An additional seven to eight city blocks are not
subjected to acutely objectionable freeway noise levels. This totals fourteen to sixteen city blocks with enhanced, not diminished,
value.



Vancouver Impact Comparison
Graphic Noise and Footprint Comparison between the WSDOT/ODOT layout and the proposed straight alignment

Dark blue represents common physical footprint assuming lid to the north

Light blue represents common 65dba footprint

Red represents current alignment physical footprint not needed with
proposed idea

Pink represents current alignment 65dba footprint that goes away with
proposed idea

Bright yellow represents new alignment physical footprint required with
proposed idea

Soft yellow represents new 65dba footprint resulting from the proposed
idea




Benefits of the ‘Straight Alignment’ to Hayden Isla nd

Hayden Island has a rich history of urban activity. This history includes that of the pre-eminent regional recreation destination during
the early part of the last century, a large boat building industry during the mid-twentieth century, and more recently a history as a
commercial center, mixed residential (ranging from trailer parks to houseboats), hotels and transportation ancillary commercial
activities. Hayden Island is in need of redevelopment as the commercial viability and life cycle of building and infrastructure is
nearing its end.

Many people have expressed dismay at the expansive footprint that is laid over Hayden Island with the WSDOT/ODOT ‘preferred
alterantive’. This is nominally a 700 foot wide expanse of freeway and freeway ramps. Indeed, if this freeway system were to be
constructed without sound barriers the 65dba footprint on Hayden Island may be anticipated to be 1,500 to 1,600 feet wide. A 60bda
footprint would be approximately 3,000 feet wide. This greatly impedes the ability of this half mile wide urban environment to be
viable for uses other than freeway use. This seems counterintuitive if an LRT station is planned to be located on the island. More
importantly, the greater Portland area stands to lose a viable mixed-use urban sub-center if the noise and concrete footprint of any I-
5 improvement can not be made subordinate and complimentary to pedestrian friendly urban activity.

Many would like to see Hayden Island as a focused, rich mixed-use area where shopping, living, transportation and recreation are
complimentary. This desire may suggest that the area is redeveloped with multi-story structures possibly using a traditional street
grid. For the purposes of exploring how a two deck I-5 solution might enhance these community viability goals a 200 foot block
mixed-use urban grid is assumed. Let’s consider what happens when two decks and a straight alignment are used.



Hayden Island Implication
To the left is the current WSDOT/ODOT recommended layout for Hayden Island. To the right is the proposed ‘straight alignment’ proposed in this
paper. The darker dotted line on the straight alignment alternative is a rough outline of the WSDOT/ODOT ‘preferred alternative’. Note that the
straight layout shows the WIDE 14 lane configuration discussed in this paper. A single point urban interchange is located in the center of Hayden
Island. Ground level parking lots and landscaping is proposed under I-5 to be a Park and Ride lot and serve local businesses. A community bus
transit center is shown just left of the single point intersection where the light rail station is located. A nominal 200’ city block grid is shown.



Hayden Island Section at the Light Rail Station
Section looking north that shows ten vehicle lanes on I-5 with a single point urban interchange and light rail transit station. At its widest point the
footprint width need is nominally 230 feet wide. As the two deck structure nears the Columbia River the width narrows to +/- 160 feet. This section
is generic and does not show the pedestrian deck of the bridge connection to Hayden Island. The 64’ dimension is indicative of one half the
typical viaduct section; The 78’ dimension is indicative of half the bridge width when lanes merge with the lower deck; The 86’ dimension is
indicative of the viaduct section with an interchange ramp; The 140’ dimension is the distance from the freeway center to the outside edge of an
elevated light rail transit station. At its widest point the footprint of I-5 is slightly less than 190’. Adding the LRT station widens the footprint to 220’



Possible Hayden Island Use as a Regional Transporta  tion Hub
| always try to leave options for future generations that allows for flexibility, growth and change. This section shows how one might add a high
speed rail station at Hayden Island. Outside lanes of the upper deck are converted to high speed rail use. Side platforms are added for the 500’
to 600’ long platforms. The LRT station vertical transport is extended up to the HSR SB platform. On the east side vertical transport, possibly
coupled with access to the pedestrian sidewalk across the river, connects people with the NB HSR platform. A moving sidewalk under the lower I-
5 deck, to one side of the central east/west road on Hayden Island, allows pedestrian connection in a desirable corridor — much like that of an
airport. If a dedicated rail connection to PDX is provided it might be on the east side and be a reflection of the LRT station.



Controlling Objectionable Freeway Noise on Hayden |  sland and Mitigating the Mass of an Elevated Viaduc t

Noise is a real challenge when placing a freeway in the heart of a mixed-use community. A sound wall is a must. However, a sound
wall as most people think of one is a solid wall not that different from the Berlin Wall — not a friendly addition to a pedestrian
community. A creative sound wall perceived as betterment to the community is a must. How can this be done?

An idea is to recreate a human created recollection of a deciduous forest bordering the mixed-use development and river — much like
one would expect to see naturally along the shores of the Columbia River. Using a translucent barrier made up from tinted
blue/green glass supported by branching steel frames might be what comes from the artist palette to create this forest edge. Let's
look at what this might be:

Elevation showing steel frame supporting tinted glass sound barrier that extends from the lower deck to +/- 25 feet above the upper
deck. Note how trees planted in the foreground add shade and shadow to the ‘forest edge’. Fretted glass creating a surface easily
seen by birds in flight helps our aerial friends avoid flying into the glass.



Trees planted along the sound wall help mitigate the straight edge of the sound wall so that one perceives the setting as less linear
and softer.

Note that the sound wall idea is a good demonstration of architectural treatment creating a desirable facade. | rather enjoy the
metaphor recalling the ecology of the river as deciduous trees nesting near the river edge that suggests the bridge was created to
compliment a unique park-like river edge urban community: Hayden Island. Placing a two level elevated roadway structure within an
urban area that does not manage/contain freeway noise or is not a desirable architectural addition is not good. Noise containment
solved by creative engineering, architectural and artist talent should be considered a project requirement.



Hayden Island Impact Comparison
The following sketch compared the footprint of this idea with the current design:

Dark blue represents common physical footprint assuming lid to the north

Light blue represents common 65dba footprint

Red represents current alignment physical footprint not needed with proposed idea
Pink represents current alignment 65dba footprint that goes away with proposed idea
Bright yellow represents new alignment physical footprint required with proposed idea

Soft yellow represents new 65dba footprint resulting from the proposed idea

Noise and physical footprint comparison between the current design and layout proposed in this paper

This idea brings an additional seven to eight city blocks of development opportunity to help invigorate Hayden Island. If the Columbia
River shore is used as a park, this is five to six city blocks permanently added to the tax base. An additional 10 to 12 city blocks are
not subjected to acutely objectionable freeway noise levels. With this alternative Hayden Island recaptures 17 to 20 additional city
blocks of enhanced viability from the 35 blocks taken or impacted by the WSDOT/ODOT preferred solution.



A Thought with Respect to the MLK Interchange:

Further study is required south of Hayden Island to determine how the stacked idea crosses North Portland Harbor, serves the MLK
interchange and how the upper and lower decks are merged. This need is because the south shore of the North Portland Harbor
should consider how best to leverage the two deck idea to solve, for the long term, chronic circulation issues of the I-5 in the MLK, N.
Whitaker Road/N. Victory Blvd and N. Columbia Blvd areas. Also this I-5 alignment can take advantage of the existing North
Portland Harbor Bridge suggesting opportunity for savings and efficiencies.

A single point interchange between the lower deck and MLK is a fair assumption. Merging the upper and lower deck just south of
MLK where grade rise and railroad clearances suggest a natural merge may be appropriate.

I have not shared drawings for this merge and MLK interchange because | think ODOT and PDOT have many issues to contend with
in North Portland that might be partially mitigated by the two deck solution if I have opportunity to hear what long range plans, ideas
and possibilities might result. Ideally this is a collaborative workshop where transportation planners, transportation engineers and
urban designers can seek how best to leverage the two deck idea for the benefit of the corridor.

Bridge Types Possible with a Straight Alignment
An exciting aspect of this alternative is the ability to create a bridge that is both beautiful and efficient. Let’s consider what is unique
for a bridge crossing the Columbia River at this location:

Minimize in-water piers

Supporting the bridge requires very deep substructures to reach descent bearing of the Troutdale Formation. This is in excess of
300 feet below the river surface. Deep foundations are very expensive so it is desirable to select a bridge type that requires fewer in-
water piers.

Environmental concerns include in-water disturbances and bridge shadow. Fewer numbers of in-water piers supporting a narrower
bridge helps to minimize environmental impact.

Respect river navigation channel needs and airport clearances

I understand that 85 feet of vertical clearance is required to move ship traffic under the bridge. A navigation channel that is 250" wide
is desired and assumed. Obviously it is desirable to have wide navigation channels and protect the north shore navigation channel
location that works in harmony with the downstream railroad bridge.



Pearson airport and Portland International airport clearance needs have been noted in the North Shore and Vancouver Side
discussion earlier in this paper. These clearances are a prudent reflection of needs for our air transport system and are respected in
the alternatives considered. All alternatives create a far superior solution to the compromised approach to landing at Pearson airport
caused by the existing lift bridge towers.

Do its job in an urban setting which requires embra cing noise issues and aesthetic aspirations

Often overlooked by the engineering world is the need to tailor a bridge to achieve aesthetic and environmental needs of urban life.
This is because freeway design is an evolution of design standards employed to allow rapid movement between urban centers and
never embraces the needs associated with rapid movement within urban areas. Indeed, the cost to mitigate the disruptive aspects of
freeways within cities is at best a subordinate priority and, when addressed, more often than not results in complicated and
extraordinarily expensive solutions like the Boston Big Dig.

It appears to me as if the CRC project did not consider noise and aesthetic as an integral aspect of project level planning and
conceptual layout design. Indeed, my sense is that they placed these qualitative aspects on a rung lower than the low placed
structural engineering design rung (the upper rungs reserved for project management and the issue at hand). The WSDOT/ODOT
preferred alternative freeway layout appears to me as designed by transportation planners and engineers. The training and
experiences of these individuals are more remote to the needs of urban life than is the bridge structural engineer and light years
remote from a working knowledge of urban design or aesthetic design. Sadly, | have yet to meet a transportation planner or
transportation engineer who has graduated with any required formal aesthetic training.

The deck truss preferred option is the default option that results from a curved bridge. This sets the bookends for aesthetic
embellishment — bookends separated by inches. The resultant aesthetic design is forced to resort to contrived solution, what | refer
to as ‘gingerbread’. Secondary structures are made to look creative so as to disguise the massive boring main bridge. | especially
enjoy the cable stay or arches supporting on/off ramp ‘baby structures’ proudly displayed on the project web site — they look great
and mislead laypeople and elected representatives into thinking the bridge is beautiful. This is heresy and a poor reflection of those
responsible to document the human environmental consequences of the bridge. Instead of bold gingerbread baby structures proudly
shown as representative of the bridge | would have expected pragmatic simulations showing bridge view impacts from the streets of
Vancouver and the neighbors on Hayden Island. For example, in this regard | would have expected to see simulations of all
Vancouver street view corridors of the Columbia River with and without the expansive deck truss mass.

Bridge Types Possible
A maodified extrados bridge with cantilevered towers can span the river with two in-water piers. A deck truss with spans and piers
comparable to the WSDOT/ODOT bridge is a viable bridge type. Arch bridges, longer span deck truss bridges, truss bridges, and



shorter span extrados bridge types are all possible. The straight alignment opens the door for engineers and architects to
collaborate to create a bridge that better fits the structural and aesthetic aspirations of this urban bridge.

Bridge Types Considered

This paper will look at three simple bridge types: A five span arch bridge, a five span extrados and a six span modified deck truss.
These were selected so that people might appreciate how bridge types provide distinct advantages. For example, the extrados is a
bridge type that supports the deck from above and keeps cable towers below the airport clearance limits. This bridge type has a
lesser impact on river navigation. The arch bridge type is shown because it keeps all the structure below the bridge deck and is a
beautiful classic bridge image. The deck truss bridge type is shown out of respect to the project office and as an opportunity to
quickly understand cost differences. | have included this bridge type in spite of negative comments from bridge engineers, architects
and urban designers. By no means does the inclusion of this bridge type imply it is a recommended bridge type. However, until
costs and constructability aspects are better understood this bridge type remains a viable option.



Arch Bridge Type

Sketch Elevation of Arch Bridge

A five span top deck arch bridge with 540’ to 560’ spans is a possible bridge type to consider for the straight alignment. The arch is a
graceful structure that has timeless beauty and one that recalls the historic bridges of the Pacific coast. Note that the present
navigation channel alignment is between the dashed towers of the existing bridge (shown in the background) suggesting the need to
optimize the navigation channel and bridge arch span locations. A 250’ to 280" wide clear navigation channel width is possible if
identical arches are used for all in-water spans. Only four in-water piers are required.

The elevation shows a dashed horizontal line above the bridge. This is the airport clearance need. The ghosted towers in the
background are the lift towers of the existing I-5 bridge. Piers are shown that descend into the Troutdale Formation. The shore to
shore distance is approximately 2720 feet with the straight alignment.



The arch bridge can utilize outward canted arches to meet at one in-water pier. The section shown represents one pier with three
caissons under the pier cap. The caisson size represents 12 to 14 feet diameter concrete structures (the sailboat is a day sailor) that

are probably larger than what will be required. A high speed rail vehicle is ghosted in on the top deck. HSR use would result in four
rubber tire lanes on the upper deck.

If three arches are required, as suggested in this section that has six upper deck lanes after high speed rail has been added, it may

be that two in-water piers are required at each span. This increase requires 10 in-water piers. Note that the diagonal columns are
arched to be coplanar with the outside arches.



This more detailed sketch shows the arch shape in better proportion to the two decks. Note that smaller piers are shown and
navigation channel dolphins define the ship channel. Sailboats shown have masts that are 50 feet high.



This quick (and crude) sketch by the author illustrates the two arches per span idea. Note that navigation channel dolphin structures
or vehicles on the bridge are not shown.



Extrados Bridge Type

This boldly contemporary bridge utilizes cables to support bridge decks. Five spans of varying lengths are shown so that towers can
be kept below the Pearson airport glide slope indicated by the horizontal dashed line. This creates a transition between shorter
towers nearer the shore and taller towers at mid bridge where longer spans are used. The two level deck acts as a ideal strong back
structure where the large horizontal forces created by the flat angle of the cables are resisted. Note that this elevation suggests that
the navigation channel appears to be ideal at the second span from the north shore. This may align better with the existing
navigation channel which is represented by the two ghosted towers of the existing I-5 bridge. The need to reduce weight is important
for this bridge type. A steel box girder deck structure is likely utilizing a traffic wearing cement surface.

It is possible to reduce the number of in-water piers from four to three or two. However, these are not shown as time is a bit tight to
share these possibilities. Besides, they are best prepared working in concert with skilled bridge engineers.



Three cable towers and cable stays are shown in this section. Note the canted towers and ‘W’ shaped supports. The cantilever LRT
structure and cantilevered pedestrian sidewalk are slightly wider due to the canted cable towers. Sadly, the ‘W’ honors a regional
dog whereas the author would rather celebrate cougars, beavers or ducks with a tasteful metaphor. A one person day sailboat is
shown for scale.



This detail sketch starts to articulate the extrados into a desirable aesthetic. This bridge type is certainly representative of today’s
cutting edge technological engineering and construction skill. This bridge type is one for which the regional community can be proud.
Sailboats shown have masts fifty feet high.



This quick (and crude) sketch by the author illustrates the extrados bridge type idea. Note that only the center two taller towers are
apparent in this sketch.



Deck Truss Bridge Type

The deck truss is a simple structure that in this elevation has the truss extend below the bottom deck as the truss depth increases at
bearing locations. Six spans are shown with each span in the 400’ to 420’ range. This bridge type is less encumbering on navigation
and airport clearances but likely requires one additional in-water pier than does the extrados or arch.



Canting the truss may allow the ten lane deck truss bridge to be supported on a single line of supports requiring five piers. A small
day sailboat is shown for scale.

A wider bridge with six upper deck lanes and high speed rail might require two in-water piers per span. A small day sailboat is shown
for scale.



A more detailed sketch of the deck truss begins to hint at how the structure might be developed in an attempt to create a desirable
aesthetic. The truss integrating with columns suggested a ‘Y’ helps to articulate the design. Sailboats have fifty foot high masts.



Exposing the truss under the lower deck is represented in this simple sketch (again, with apologizes for the crude drawing). It will be
a challenge to articulate this anonymous bridge type into something for which the region can be proud.



Summery with respect to bridge types

It is not the intent of the author to recommend a bridge type, or size. Without a collaborative multi-disciplinary effort involving
motivated, skilled professionals it is not possible to fully exploit the potentials of a straight alignment. The author encourages the
project to take a fresh look at what is possible. It is not too late to do the right thing.

Conclusion

The material you have just read outlines an alternative that can lead to a superior solution to the I-5 Columbia River Crossing. The
intent in preparing this alternative is to demonstrate that at least one viable alternative exists, profoundly different from that proposed
by WSDOT/ODOT, with clear measurable benefit to neighboring human and natural environments and looks further into the future
viability of this huge infrastructure investment.

The cost of this ‘straight alternative’ is not considered at this time. These ideas need further development in order to consider costs.
The idea may be more or less expensive although | suspect significant savings result if all costs are considered. Costs measured
with respect to the aggregate value/cost within the half mile wide environment of human use (jobs, taxes, business opportunity,
quality of life, infrastructure, etc) may better inform an understanding of long term corridor economic impacts and be given
appropriate value. This is an understanding that should be a cornerstone of this project, one that WSDOT and ODOT embrace and
strive to measure fairly. The following spreadsheet is my start at the basic measures that define alternatives:
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Bridge Measures -~ i ~ i
Over water footprint  thousands of square feet 5607 - 590? 420 - 440 | 475-495 | 445- 465 | 485-515 | 460 - 480
Over water deck area thousands of square feet 8407 - 890? 765 -795 | 885-915 | 780-810 | 890-920 | 835 - 865
In water piers 14?7 - 267? 5 10 4 8 4
Vancouver Shore Measures
Development Area Lost  thousands of square feet 1200 - 1300 720 -760 | 740-780 | 720-760 | 740-780 | 740 - 780
Urban Blocks Lost  # of city blocks removed by freeway 16to 18 10to 11 10to 11 10to 11 10to 11 10to 11
Urban Blocks with Noise Impact** 10to 13 6+ 6+ 6+ 6+ 6+
Hayden Island Measures
Development Area Lost  thousands of square feet 1,300 - 1,400 510-530 | 520-540 | 510-530 | 520 - 540 | 510 - 530
Urban Blocks Lost  # of city blocks removed by freeway 15to 16 7t08 7t08 7t08 7t08 7t08
Urban Blocks with Noise Impact** 24 t0 32 81to 12 81to 12 81to 12 81to 12 81to 12
lost urban development opportunity - city blocks 30-34 17 -19 17 -19 17 -19 17 -19 17-19
urban blocks compromised to noise and physical footprint 65-79 31-39 31-39 31-39 31-39 31-39

These values need to be verified by CRC staff.

Noise impacts are difficult to understand without g ood analysis. My suspicion is that even with a tra
objectionable street noise within 300 to 400 feet. Without sound walls objectionable noise may easil

neighborhoods. Acoustical enhancements to building s can, however, create quiet interior spaces.

Noise impacts in Vancouver assume the P&R acting as a sound buffer

nslucent sound wall, Hayden Island will experience

y extend three blocks into adjoining




The author highly recommends that two things happen as soon as possible. These are:

1. Consider this idea. Local and federal authorities, political representatives of the people, experienced urban designers,
engineers, architects, transportation planners and concerned citizens are encouraged to consider this idea. However, my
hope is that a collaborative effort will discover an even better alternative or at the very least greatly enhance this alternative.
An intense workshop involving fresh eyes is the recommended action to consider this alternative and identify other potentially
viable alternatives. Within this workshop, participants are able to gain understanding of technical and qualitative issues which
should allow better ideas to surface.

2. The CRC design team, located at the project office, is encouraged to review this idea with the effort directed to informing
workshop participants of any concerns, issues or missed opportunities that need to be considered. This effort will be very
challenging for the project office as they have authored the ‘preferred alternative’. However, pushback and anguish
expressed by so many in the region suggests the need for detached professionalism by technical experts and managers of
the CRC to perform this task with positive, upbeat passion.

| believe these efforts can be done within two months. By the middle of August it is hoped that (1) the community of stakeholders
have tested this ‘non-project’ derived alternative, (2) the project has a list of potential alternatives identified by technical experts, and
(3) confidence with the work performed during the past few years by WSDOT/ODOT is substantiated and leveraged to make
revisions much easier.

I do not recommend embarking on a new planning process. The ‘straight alignment’ is, in my opinion, a project level refinement and
should not put in jeopardy planning and environmental efforts. Significantly delayed action might be worse than ‘no action’. Once
vetted for technical compliance, it should not take more than six months to revise project materials. Also, it is my opinion that the
‘straight alignment’ bridge can take less time to construct and may require less overall calendar time to implement.



