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SYNOPSIS

In June of 2011, WorleyParsons entered into contract with the City of Portland to provide consulting
services to provide a conceptual marine terminal on West Hayden Island. Over the past six months,
WorleyParsons has worked closely with the City of Portland and various stakeholders through the West
Hayden Island Advisory Committee. This report summarizes the work that has been accomplished in
that effort.
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Disclaimer

This Document [is conceptual in nature and] represents the work WorleyParsons Westmar Corp.
performed to recognized engineering principles and practices appropriate for [conceptual
engineering work and] the terms of reference provided by the WorleyParsons Westmar Corp.
contractual Customer, City of Portland (the “Customer”). This Document may not be relied upon
for detailed implementation or any other purpose not specifically identified within this Document.
This Document is confidential and prepared solely for the use of the Customer. The contents of
this Document may not be relied upon by any party other than the Customer, and neither
WorleyParsons Westmar Corp., its subconsultants nor their respective employees assume any
liability for any reason, including, but not limited to, negligence, to any other party for any
information or representation herein. The extent of any warranty or guarantee of this Document or
the information contained therein in favor of the Customer is limited to the warranty or guarantee,
if any, contained in the contract between the Customer and WorleyParsons Westmar Corp.
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1. DESCRIPTION OF PROJECT AND PROCESS

West Hayden Island (WHI) encompasses approximately 800 acres which is the portion of Hayden
Island west of the existing railway that bisects the Island. This portion of the island is undeveloped with
a diverse combination of habitats typical of the lower Columbia River. The process of developing a
conceptual marine terminal design for West Hayden Island strived to balance concept planning for a
marine terminal development coupled with natural resource preservation and enhancement. Guided by
City Council Resolution #36805, which set the parameters for the long range planning process, no
more than 300 acres of marine terminal and infrastructure development and at least 500 acres of open
space and natural area were the basis for the concept planning work.

Photo A Hayden Island

The preservation of critical natural habitat space and shoreline ecology, with the creation of public
recreation areas and the development of an economically viable marine terminal are the principle goals
that have guided the preparation of a concept plan for potential future development on West Hayden
Island. This report focuses on the development process that WorleyParsons went through with the City
of Portland (COP), the West Hayden Island Advisory Committee (AC), and the public to finalize a base
concept plan which will serve as the basis for comprehensive plan updates, plan district development,
and zoning designations for the area and development of an annexation agreement. The concept plan
is also serving as the base concept map for additional consultant and city work including the Benefit /
Cost Report, the Land Management Options, the Recreation and Regulatory memos, the Economic,
Social and Energy and Environment (ESEE) report and mitigation discussions.
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At the outset of the project, the COP supplied the WorleyParsons team with a memorandum outlining
information that had been prepared pertaining to the development of West Hayden Island to date, as
well as the status of ongoing studies (see memo, “West Hayden Island Data Sets” in Appendix 1). This
background information covered a multitude of information including detailed GIS data on various
environmental items that had been mapped, previous Port of Portland information, various consultant
reports studying environmental issues, economic forecasts and rail access studies. During the WHI
Conceptual Analysis, further information was received to further support issues surrounding the project.
Notably the Portland Bureau of Transportation (PBOT) provided a report outlining the traffic impacts
that could be expected from the various scenarios of terminal development.

The next step was identification of the most important issues based on information from previous work
by the City of Portland and the Community Working Group (CWG) from Phase 1 of the WHI project.
City Council’s resolution also highlighted the importance of using the CWG'’s guiding principles
developed by the group to guide decision making regarding development and evaluation of multiple
use options for West Hayden Island. The following list of principles was established:

. A net increase in ecosystem function.

. A positive contribution to regional economic health (e.g., jobs, wealth).

. An economically viable port facility.

. A positive contribution to the local community (e.g., health, transportation, property value,

recreation facilities, and opportunities).

. An addition to, not competition with, the regional port system.

. Public access opportunities to West Hayden Island.

. Sustainable scale for any use included as part of the option.

. Flexibility to accommodate the unknown future.

. Taking advantage of the unique aspects and opportunities of the site.

. Consideration of impacts on multiple time periods i.e., current, mid-range and future.

. Consideration of impacts on multiple geographies, i.e. local, sub-regional and regional levels.

A document titled “West Hayden Island Concept Planning Issue Identification Table ~ 4/5/2011
Working Draft” was provided by COP as the basis for WorleyParsons to develop the key issues (see
Appendix 2).

The Advisory Committee (AC) for Phase Il of the planning project used the CWG guiding principles as
their base and further refined key issues in the areas of Economics and Terminal Planning,
Environmental Planning, and Community Planning for the concept planning discussions(for complete
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memo see “Key Issues Memo” dated Jun 30, 2011 found in Appendix 3). The following list represents
the key issues developed with the AC under each of the topic areas:

Economics and Terminal Planning:

1.

8.

Plan for development, including supporting infrastructure that fits within the 300 acres defined by
COP.

Consider terminal type(s) (esp. marine structures) which minimize impact to / preserves shallow
water habitat.

Incorporate a rail loop into the terminal design per the Council resolution that can maximize
intermodal rail transport.

Identify marine terminal operational efficiencies that can reduce the overall footprint (e.qg.
incorporates advanced technology).

Provide flexibility in terminal design, to meet potentially changing market demands.

Plan for commercially viable, market-driven development, recognizing that this may lead to:
i) Environmental mitigation
ii) The application of advanced technology
iii) Concern among labor organizations.

Propose terminal development that is well-balanced and includes considerations for the
environment and community.

Provide for safety considerations and terminal security (Homeland Security Act).

Environmental Planning:

1. Maintain as much of the habitat patch volume as possible (high surface area: edge ratio).

2. Develop buffer (transition) areas to reduce impacts to important habitat, such as multi-storied forest
and raptor-eagle nest sites.

3. Mitigate water quality impacts associated with marine terminal development.

4. Improve water quality within the 500 acres of open space.

5. Avoid impacts to shallow water habitat from marine terminal development and improve / create
shallow water habitat in the 500 acres of open space.

6. Consider effects to wetlands and, if mitigation is required, explore opportunities to improve
functionality
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7. Integrate nature-based recreation uses with habitat value to reduce conflicts.
8. Mitigate any recreation impacts to natural resources, as for other development impacts.

Community Planning:

1. Consider site design options to minimize / mitigate short and long term impacts from increases in
emissions, dust, noise, and traffic and overall health concerns.

2. Consider traffic mitigation measures such as a WHI Bridge to reduce / eliminate terminal traffic on
Hayden Island Drive.

3. Consider access roads and a new WHI bridge as another egress for island residents.
4. Preserve vegetation around edges to provide buffer to neighboring development.

5. Consider local and regional recreational needs and desires, considering passive, nature-based,
and active uses (east of the BNSF rail alignment).

6. Address public desire to access beaches.

For each of these issues, WorleyParsons in collaboration with COP staff, the AC, and the community,
established specific criteria within each issue category to help define the initial design alternatives (see
“WHI Issues Criteria Table” in Appendix 4). These same criteria would also be instrumental in
measuring the differences between alternatives during the evaluation process.

As the key issues were being developed, WorleyParsons compiled information to incorporate into the
base concepts. These were used as the framework for the initial planning process.

Using the established criteria, WorleyParsons developed two basic terminal concepts that highlighted
some of the known issues from past discussions. These basic concepts were Option A which was
within the original City Council designated terminal area and Option B which extended the terminal
further south and provided additional environmental / recreational space to the west. Each of these
concepts were then evaluated by using specifically identified differentiators, some measureable and
some not. These ranged from quantifiable measureable items such as the quantity of forest impacted
to less specific intangibles, such as road access and dock orientation. From there, public input was
gathered through the AC meetings and a public engagement process (see “West Hayden Island
Concept Plan Alternatives Summary and Analysis of Public Input 12/21/11” in Appendix 5) to seek out
public perception to the alternatives presented.

Based on input from the Public Engagement Process and AC, the developed concepts were further
broken down within each basic concept culminating in five alternatives (three with configuration
similarities to original Alternative A and two configurations similar to original Alternative B). These
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alternatives were then further evaluated to attempt to quantify measurable and intangible
differentiators.

Throughout the AC meetings from October 2011 through January 2012, these five concepts continued
to be discussed and additional information was provided to help evaluate the differences. The
culmination of this process was the selection by the AC of the general configuration and features to be
depicted as the Final Base Concept Plan.
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2. BACKGROUND WORK TO SUPPORT CONCEPT PLAN

In order to develop the concept plans, it was necessary to first determine several key components to
establish an initial plan. First was an assessment and understanding of the existing habitats and
environmental features for the property. Secondly was consideration of the recreational opportunities
available on the property. Thirdly were economic considerations which included an extensive
evaluation of operational efficiencies to determine terminal types that would be desirable. Also critical
to the economic viability was the establishment of a workable rail configuration for the property.

2.1 Environmental Considerations

The primary objectives of the study are to develop a viable marine terminal, while preserving and
enhancing as much of the habitats as possible. WHI habitats are those identified by the Hayden Island
Natural Resource Inventory: Riparian Corridors and Wildlife Habitat (Bureau of Planning and
Sustainability 2012), and include shallow water habitat, floodplain, wetlands, forest / woodland,
shrubland, and grasslands / sparsely vegetated areas.

Each habitat of WHI provides multiple riparian corridor and wildlife habitat functions, and all of WHI is
designated a Special Habitat Area because it is providing important habitat for At Risk species, which
include species federally listed as threatened or endangered, or candidates for such listing, and / or
species of concern (see Appendix 6 for list of such species associated with the WHI habitats).
Wetlands provide numerous functions, ranging from habitat, to nutrient cycling, water quality
improvement, to flood storage. Shallow water habitat provides essential refugia to several threatened
or endangered salmon species (i.e., Chinook, coho, chum), as well as other fish, waterfowl, and
shorebird species. Forest and woodland are used by numerous bird and mammal species, as well as
an At Risk amphibian for breeding, rearing, and as cover.

In addition, criteria were developed from which to assess alternative concepts of the port facility for
both environmental components and for recreational amenities. The key environmental issues and
recreational objectives were developed jointly by the AC, COP Staff, and WorleyParsons (see
Appendix 4 for detailed list) to be as follows:

. Avoid impacts to shallow water habitat from marine terminal development and improve / create
shallow water habitat in the 500 acres of open space.

. Maintain (as much as possible) the habitat patch volume and other existing habitat functions and
values.
. Develop buffer (transition) areas to reduce impacts to important habitat. For example, the

distance across a buffer area between a sensitive habitat and a disturbance point, and also
screening buffers (sight and sound) between the habitat and disturbance feature.
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. Avoid, minimize, and mitigate impacts to natural resources from marine terminal development.

. Identify a net increase in environmental function by providing enhancement opportunities in the
500 acres; recognizing that further off-island mitigation may be necessary.

. Consider effects to wetlands, and if mitigation is required, explore opportunities to improve
functionality.

. Develop and design nature-based recreational opportunities that enhance natural resources
protection and restoration objectives.

. Avoid, minimize and mitigate recreation impacts to natural resources.
. Design development to reduce indirect impacts to ecosystem function.

In order to compare concept plans and effects from the marine terminal and from recreational use,
values were used to assess how a concept would affect wildlife habitat. The Hayden Island Natural
Resources Inventory evaluates wildlife habitat in two ways: the size, interior area and connectivity for
forest / wetland patches; and Special Habitat Areas which designated habitats such as wetlands, areas
that support grassland-associated species, habitat used by At Risk species, and other important
features.

The natural resource mitigation and enhancement objectives are part of the goal of the project to
improve ecosystem function. These objectives are in accordance with Portland City Council Resolution
and natural resource goals to achieve net improvement of ecosystem function. Thus, enhancement
(measures to improve a habitat that has been degraded, thereby increasing its value) / restoration
(measures to reestablish a habitat that has been lost) actions are indicated in each concept, and are
composed of a variety of measures, such as:

. Restore and increase the extent of shallow water habitat suitable for salmon and other (e.qg.,
waterfowl, shorebirds) species.

. Expand and restore additional wetland areas, in some cases, in conjunction with shallow water
habitat.

. Improve forest habitats, e.g., possibly planting seedlings / saplings, controlling Armenian
blackberry.

. Improve shrubland habitat, e.g., controlling Armenian blackberry.

. Enhance herbaceous and sparsely vegetated habitat to support grassland-associated wildlife
species.

In all cases, specific measures would need to be developed according to the conditions of each habitat
and specific site conditions. Such mitigation or enhancement / restoration measures are beyond the
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scope of this current study. Developing plans for such measures will need to be cognizant that WHI is
part of a dynamic river system, and successional changes in habitats are part of the river dynamics and
occur naturally.

2.2 Recreation Considerations

Through the City Council resolution, West Hayden Island was described as valuable for both its marine
industrial potential as well as for the preservation of open space. City Council set parameters for further
evaluation of nature based recreational uses on the island.

The Council Resolution contained references to recreational opportunities on West Hayden Island.
Some of the main points included:

. Nature based recreation should be analyzed in more detail.

. More significant facilities should be considered only on the east end of the site, and more active
uses should be considered east of the railroad.

. Low impact recreation uses may be considered to control impact to the natural area from
humans and pets.

. Management options for the long term care of the open space must be analyzed.

. Existing utility corridors, should be considered for open space use, and be managed for natural
resource benefits, and may contain multiple use access roads, trailheads, and maintenance
roads.

In Phase | of the planning project, the Community Working Group (CWG) adopted a set of working
principles to aid them in a potential recommendation. Under these principles, the following items are
significant to opportunities for recreation.

. A positive contribution to the local community.
. Public access opportunities to West Hayden Island.

During Phase Il of the project, the Advisory Committee further defined recreational objectives to include
the following:

. Integrate nature-based recreation with habitat value. Minimizing intrusion into valuable habitat
and at sensitive times of the year also are important considerations.

. Local and regional recreational needs and desire to access beaches. Access from the island and
from the water included — non-motorized boat launches.

. Consider more active recreational activities to the east of the railroad tracks.
. Possible small visitor center with restrooms considered.
80551-PM-REP-0001_FINAL.doc Page 8 80551 : Rev 0 : 26 April 2012
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During the concept plan development process, other city staff and consultant research related to WHI
recreational needs and opportunities have been reviewed in an effort to develop a recreational layout
that meets the intent of City Council’s resolution for passive, nature based, recreational uses.

2.3 Economic Considerations

A background analysis needed to be done to ensure that an economically viable and efficient terminal
could be considered in the 300 acres considered for development, and that the types of terminal
considered were based upon forecast data. As part of this analysis, WorleyParsons completed a
review of operational efficiencies at ports world-wide to gain ideas that could be considered for new
terminals. WorleyParsons also studied and planned for a rail configuration that would be conducive to a
highly productive port facility.

2.3.1 Operational Efficiencies

The development of an economically viable marine terminal is a principle goal guiding preparation of
conceptual layout plans for development of West Hayden Island. This goal requires an efficient
utilization of limited terminal development space for any of the possible marine terminal development
options at WHI. Given this key development principle for WHI and previous market and economic
estimates (suggesting that a terminal handling some combination of bulk commodities and automobiles
would be the most appropriate type of terminal development for WHI) this study considers how existing
terminals of these types in other parts of the world have been able to achieve high utilization rates
through an efficient use of limited terminal operating space.

Operational efficiencies of existing terminals for each of the candidate terminal types (automobile, grain
and bulk material-potash) were examined to identify the “best-in-class” performance factors in terms of
throughput tonnages per acre and rate of throughput. Terminal management practices and
technological innovations associated with these high performing terminal operations are also
considered. The efficiency factors, performance parameters and innovative operational practices found
at other ports were then used as reference benchmarks to determine which terminal type and land use
configuration would best fit the WHI development principles. These would also confirm the sufficiency
of the developable footprint and potential operating throughput achievable in concept layout plans for
alternative terminal developments at West Hayden Island. The final Operational Efficiencies Report is
included as Appendix 7.
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Some of the key findings from the operational efficiency report:

. Consideration of an import-based automobile terminal, utilizing both open yard and multi-deck
(or high-bay) parking storage. The high cost associated with the construction of a parking
structure would cause the automobile terminal at WHI to be less competitive.

. The case studies demonstrated how grain and bulk material terminals operated with higher
throughput tonnages per acre optimizing railway logistics and asset utilization by incorporating
high-capacity railcar receiving and unloading mechanisms, as well as advanced scheduling and
control systems that enable “direct hit” operations, that is the direct loading from railcars to
ocean vessels.

. The rail loop configuration should handle compatible commodities, an option that allows the
terminal to optimize land use efficiency. A turn ratio of 28 to 45 turns per year on the usage of
terminal storage capacity is possible, depending on the number and mix of compatible
commodities handled.

. Terminal operations can include the advanced design of storage facilities (e.g. vertical storage
and circular storage dome) and automated operating, control and monitoring systems to optimize
storage capacity utilization and to minimize the overall operating footprint of the terminal.

. Direct loading from railcars to vessels is generally utilized to cope with growing demands for
storage in a constrained terminal space, and it is not intended to replace various functions of the
storage yard facility. Combined loading from stock piles and directly from railcars to vessels
would allow the terminal to handle more tonnages per acre on the available terminal space. Also,
the direct loading option becomes viable with improving market conditions and constrained
operating requirements, allowing the terminal area required for storage to be smaller than
otherwise for a given throughput volume.

. From an environmental perspective, the continuous unloading of railcars via a rail loop
configuration and a bottom dumper pit reduces the noise level of terminal operations.

2.4 Rail Analysis

As indicated in the Operational Efficiencies analysis, design of the railway configuration is an essential
component and another guiding economic consideration of the conceptual layout

The design approach for rail was based on the BNSF publication “Design Guidelines for Industrial
Track Projects” unit train loop facilities sub-section. As a minimum, No. 11 switches and 7.5 degree
curves were used along with a maximum grade of 1%. A design train length of 10,000 ft. was used to
determine loop track length and appropriate maneuverability within the terminal. Two loop concepts
were considered; a balloon loop arrangement and a standard single loop arrangement. A balloon loop
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arrangement provides a means of maneuvering the train within the facility allowing trains to depart onto
the mainline in either a northerly or southerly direction while at the same time allowing a train to arrive
and depart while a train is being loaded. In the case of the single loop alternative, trains are restricted
to leaving the facility in only one direction due to the limitation of acreage for switching the trains.

Because of the constrained space requirements for the rail configuration it was at this point that the
COP directed that the rail layout consider going outside the original City Council designated terminal
location. Five general rail concepts (See appendix 8) were developed to evaluate different ways trains
could enter and exit on to the mainline track, provide for operations within the terminal area, and
accommodate the grade transition from the mainline. The various concepts also assessed different
mainline access considerations and operating speeds that could be achieved.

. Concepts A and B used the balloon loop to allow trains to exit and enter the mainline in both
directions.
. Concept C utilized access from the mainline to the outside of the rail loop; this option did not

allow the trains to turn around and forced a wider north south shape of the terminal.

. Concept D and E centralized the access from the mainline but did not accommodate the balloon
loop so trains would not be able to turn around, these option also would require the terminal be
at a higher elevation to accommodate the grade from both side of the rail loop.

To evaluate these concepts COP held a work session with technical and commercial experts together
with members of the AC to solicit feedback on the feasibility of the options. This review was used to
evaluate and support the selection of the rail concept utilized for the Final Base Concept Plan, Concept
A was favored from an operation standpoint by being able to accommodate higher speeds with larger
turnout switches (up to No. 15) and more gradual turns to the mainline.

It should be noted that WorleyParsons’ rail analysis was focused on the feasibility of placing the rail
infrastructure onto West Hayden Island (WHI) and developing a connection with the main line within
the standards required by BNSF. The study assumed that the rail infrastructure from WHI would be
allowed to connect with the BNSF tracks. The study of the current capacity of the BNSF tracks off-site
was not part of the analysis and is outside of the scope. The City of Portland is reviewing past studies
and working papers that describe the capacity of the existing rail lines to handle freight and passenger
rail volumes, and will be releasing a separate memo that summarizes the findings of their review of the
studies.
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3. CONCEPT PLANS

3.1 Concept Development

Initial concept plans were developed utilizing the extensive background information and in collaboration
with the Advisory Committee and the City of Portland. Two base concepts were developed (Options A
and B), one within the original City Council designated terminal area and one extending south of this
area. Option B extended outside the original City Council designated area in order to provide a variety
of rail layouts due to length of rail required for standard rail operations. The purpose of extending the
terminal south of the City Council designated area was to promote discussion around a variety of
layouts and to encourage debate over the balance of environmental constraints between forest patch
size and shallow water habitat.

Initially Option A and B accentuated issues including transportation, terminal operations, natural
resources, and recreation. As these issues were further explored, additional options were derived from
the initial concept plans to accentuate evaluation of the issues. This produced five concept plans
Options A-1, A-2, A-3, B-1, and B-2 found in Appendix 9.

3.1.1 Transportation

Options A and B both depicted access to Hayden Island Drive beneath the existing rail bridge at the
current site access location. The A Options depicted a second access from a bridge across the
Columbia Slough to Marine Drive with slight differences due to the location of the start of the bridge
from the terminal. Some other notable transportation features of the options included:

Option A-1

. Gate house and security just prior to ramp into the terminal rail loop.

. Separate security for access to docks.

Option A-2

. Slightly different road configuration from Hayden Island Drive access than A-1.

. Similar gate and security.

Option A-3

. Similar to A-2, included possible manufacturing fronting the access roads from Hayden Island
Drive.
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Options B-1 and B-2

. Depicted single gate house for terminal security and terminal administration outside the rail loop.

3.1.2 Terminal Operations

Terminal orientation between the options varied in the layout of the various operations, the orientation
of the ship berths and the location of the rail loop were common differentiators. From a rail standpoint
the options were similar in how they operated with the main rail line and internally in terms of the
configuration and storage capacity. Notable terminal operations features between the options included:

Option A-1

. Rail loop furthest west.

. Docks oriented upstream.

. Preservation of existing wetland mitigation site within the rail loop.
Option A-2

. Rail loop furthest east.

. Western dock oriented downstream, eastern dock upstream.
Option A-3

. Includes possible manufacturing facility.

. Docks oriented upstream.

. Reversed interior use orientation (Auto and Bulk) from A-1 and A-2.
Options B-1

. Rail loop furthest south.

. Western dock oriented downstream, eastern dock upstream.
Options B-2

. Similar to B-1 with rail loop not as far to the south.

. Downstream dock further upstream than B-1.
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3.1.3 Natural Resources

The objective of the environmental development assessment was to determine how the port facility
would affect habitats. The Option A and Option B plans were evaluated to determine how the habitats
would be affected by the port facility as well as by recreational use.

The A series of options were designed to avoid, to the extent practicable, shallow water habitat. This
habitat provides essential refugia for resting and restocking energy reserves of several threatened
salmon species (Chinook, chum, coho), steelhead trout, as well as several other threatened fish
species (bull trout and Pacific eulachon; NOAA Fisheries. Updated February 6, 2012. Fish Species
Protected Under the Endangered Species Act (ESA).Office of Protected Resources).

The B series of options were designed to maximize forest and woodland habitat patch size and interior
area. Larger patches provide more food, cover, and nesting opportunities. In this regard, habitat patch
volume was defined as the area to edge distance (perimeter). This criterion was established to be
compliant with other COP habitat patch value criteria, and included patch size and shape, with more
concentric areas offering more habitat value (larger volume to perimeter distance) and more interior
area. Forest and woodland are important habitat to numerous At Risk species (threatened, endangered
or candidates and species of concern or vulnerable) including numerous birds (e.g., bald eagle,
peregrine falcon, white breasted nuthatch, and willow flycatcher), as well as numerous bat species that
likely use the forest for roosting (see Appendix 6 for a detailed list and habitat affiliations).

The estimated impacts of each marine terminal concept on the habitats, including the amount of
remaining forest (including forested wetlands) patch size and interior area, as defined previously are
listed in Table A. Shallow water impacts from the B series is much greater than for the A series,
especially for Option B.1 at an estimated 17.1 acres. Conversely, this option would allow for the largest
forest patch and interior area, although cause the most loss of shrubland habitat of the concepts (Table
A). Option A.2 appeared to contain a number of redeeming features in meeting the objectives of the
project to preserve as much habitat as possible. This option would allow for a relatively large forest
patch size (55 acres) and interior area (25 acres), as well as cause minimal loss of shallow water
habitat (1.1.acre; Table A).
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Table A Issue Evaluation Table

West Hayden lsland Evaluation of Option A and B Options

07/12/2011
Option Option Al Option A2 Option A3 Option B.1 Option B.2
Within Council Resolution Outside Council Resolution
Within Council Resolution | Within Council Resolution : Outside Council Resolution )
Y (Split Boundary between (B.2 with attempt to
Descriptian [Tightest boundarytothe | (Tightast boundary to the PR (Boundary furthest to the s e
el bast Manufacturing) Rl Powerlines)
(Critical Elements
Canaccommodate #15 Canaccommaodate #15 Canaccommaodate #15 Canaccommaodate #11 Canaccommodate #11
1 Rail Access switch turnouts which allow | switch turnouts which allow | switch turnouts which allow | switch turnouts which allow | switch turnouts which allow
upto 35 MPH exit speeds | upto35 MPH exitspeeds | upto 35 MPH exitspeads | upto25 MPH exitspeeds | upto25 MPH exit speeds
4300 feet approximate 4300 feet approximate
relocation required, relocation required,
1 Powerline Relocation None Naone None Estimate cost 515 M Estimate cost 515 M
underground { 510 M underground [ 510 M
overhead. overhead.
Remaining Western Forest /
3 Wetland Patch Size 25 acres/10acres 55 acres{35acres 45 acras{25acres 80acras{50acres 55 acresf35 acres
Size { interior area™
Impacted
4| InChannel Shallow Water 05 14 I § 17.1 16
Hahitat Acres™
Impacted
5 . ik 130 1131 123.2 1109 123
Off-Channel Refugia Acras
Impacted
& 157 13 144 121 15.4
Wetlands Acres’ |
Impacted
1456 1413 1455 1447 1548
Forasts/Woodland Acres' [
st 5 5 5 12.8 9.9
Shrubland Acres' =
Impacted
9|  Herbaceousand Sparsely 1471 1377 1428 1424 1435
Vegetated Acres™ 1
AcresTerminal Ops=266 | AcresTerminal Ops=278 | AcresTerminal Ops=292 | AcresTerminal Ops=294 | AcresTerminal Ops=302
0 Terminal Development | Acres Docks=6.4 Acres Docks=6.4 Acres Docks=6.4 Acres Docks=6.2 Acres Docks=6.2
Areas| | AcresBridge & Access=3.0 | AcresBridge & Access=2.3 | AcresBridge & Access=2.9 | AcresBridze & Access=0.0 | AcresBridze & Access=0.0
Total Acreage =275.4 Total Acreage =287.2 Total Acreage =301.3 Total Acreage =300.2 Total Acreage =308.2

1 In-channel shallow water and off-channel refugia habitat are based on the MO&A Fisheries definition of Critical Habitat, the US Atmy Corps OF Engineer defined ordinary high water elevation and other data,
In-Channel Shallow W ater Habitat is ordinary high water to 20 feet below ardinary low water; ordinary low water is estimated. Off-channel refugiais ordinary high water to & feet above ordinary high water

[definition pending further discuzsion)

2| Allkabitat types are also part of the oodplain; the floodplainis nat reported separately
3 Sparsely vegetated alzo includes non-vegetated flood area without buildingsfstructures. The Dredge Depozit Management Area, which iz included, i roughly 100 acres,
4 The forestiwetland patch is located east and north of the existing utiity coridors. The resulting patch size is an estimate based the edges of the Forests canopy outside the rail loop options.

The interior area is estimated by subtracting 200 feet into the pateh and caleulating the remaining area. 200 ftis bazed on the City Matural Resources Inventory Update and Metra region inventory for Title 13,
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3.1.4 Recreation

Recreational provisions were distinctly different between Options A and B. Option A provided active
recreation opportunities throughout the remaining 500 Acres while Option B focused on opportunities to
the areas east of the BPA powerlines:

. The recreational features of Option A included a major trail (10 ft. width, crushed rock) extending
across the island on the south side of the facility and then north toward Benson Pond to access
the beach on the north side. A minor trail extended west and looped around the island with a
number of viewpoints and access for boat launches. The recreational facilities were estimated to
affect 19 acres of habitat, of which 10.4 was forest and woodland. This concept was the most
intrusive to habitat and would potentially affect numerous At Risk species.

. Option B provided a more limited recreational opportunity, with no trail access to the west end of
the island. An access trail (ADA 10 ft. crushed rock) was indicated on the north side of the
terminal and extended nearly to Benson Pond. Another trail terminus was indicated on the south
side of the island that could be a dual-purpose access point for a non-motorized boat launch and
view point.

3.2 Evaluation Criteria and Public Engagement

Evaluation criteria were established for the concept plans based on the initial issues gleaned from the
Community Working Group, COP in collaboration with WorleyParsons and the AC established sub-
categories within each issue with associated criteria. The criteria within each sub-category contained
specific objectives (measureable when possible) that could be used for distinguishing between
alternatives.

A public engagement process was undertaken by CoganOwensCogan to present the base alternatives
and seek public input on the options. The public engagement process presented the two base
alternatives. The Public Engagement Process included several events and mediums to maximize
opportunity for public input.

Two open houses were held on Hayden Island. In addition to the open houses, an on-line survey was
conducted and office hours were held by COP staff on Hayden Island. Comments were also received
by e-mail and written correspondence as with more traditional processing. WorleyParsons and their
technical consultants were present at the open houses and worked in conjunction with City staff and
AC members to present the concepts, answer questions and listen to input from the public. PBOT was
present at the open houses and a helpful participant in explaining their role on how traffic impacts were
being evaluated. A summary analysis of the complete Public Engagement Process is provided in “West
Hayden Island Concept Plan Alternatives Summary and Analysis of Public Input 12/21/2011" in
Appendix 5.
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3.3 Evaluation Process

As draft concept plans were presented to the AC and to the public through open houses, questions
were raised that brought up additional issues and areas needing additional research. These issues
were evaluated in greater detail to refine parts of the initial concept plans that required more
information for comparison.

These issues included (many which are summarized within project memorandums in Appendix 10):

. Rail Access from mainline.

. Powerline relocation.

. Cut and Fill quantities.

. Alternative access from Hayden Island Drive.

. Off channel refugia and inland channels / sediment issues.

. Habitat quantification and impacts.

. Recreation options.

. Retention of westerly forest patch verses shallow water habitat.
. Terminal overall area calculations.

As these issues were further explored, the additional options were derived from the initial concept
plans to accentuate evaluation of these issues and to compare the impacted quantities of the various
habitat types for each option. Discussion and evaluation of the critical elements ensued through the
course of several AC meetings culminating in selection of the components of the Base Concept Plan.

80551-PM-REP-0001_FINAL.doc Page 17 80551 : Rev 0 : 26 April 2012

EcoNomics



WorleyParsons

resources & energy

CITY OF PORTLAND
WEST HAYDEN ISLAND
FINAL REPORT

3.4 Final Base Concept Plan

T — T ™ Y ST

:'- Legend B entancedRastorsd Wetland Habitat
= ordinary High Water (epprox. 20.4 tNavoss) [l EnnanceaRestorea Forest Habital
| L= Proposed DHWM EnhancedReslared Woadland Habital
I eenson Pand [ Enhanceq/Restared Shrutland Habist
Marine Terminal Boundary Enhanced/Restored Grasslkand Habitat
Quarhaad Utiity Comdor s Vegetated Buffer
winn Optional Bridge for Access to Marine Terminal s Major Trad (ADA 10-ft width, crushed rack)
T Termingt Primary Access s Padestrian Bridge / Boardwalk
Impects to Habitat s Minar Tral {Seesonal Access)
| I imoscts o Port Miigation Watand Maintenance Road (No Public Access)
I impacts to Wettang & Gale {with Signage Discouraging Public Access)
2l Cpportunity for Shallow Water Habiiat Expansion 4@ Recreation Trailhead (Parking 610 Spaces and Restrocms)
= Enhanced/Resiored Shallow Water Habilat " Oplioral Secondary Recreation Traihead and

[ — Hon-Matarized Boat Launch (Maximim of 1 Location}
(No EnhancementRestaration Action) # Viawpoints

Area Marine Terminal: 278 acres |
Area Docks: 6.4 acres
Area Bridge’s Approach: 2.8 acres

Source: Habitat and wetland locations pravided by the City of Portiand's Natural Resource Inventory (2011) Final Base Concept Plan
Faal
WorleyParsons \z ANCHOR 0 500 1000 1500 2000 o
prorard P e —
OFA ===

resaurces & anergy

Figure A Final Base Concept Plan

3.4.1 Terminal and Operational Layout

The terminal and operation layout selected for the Final Base Concept Plan stayed within the original
terminal area designated by the City Council Resolution. The location of the terminal reflects the
easterly most location of the terminal amongst the A series layouts, which provides preservation of a
larger tree buffer and adds additional tree patch west of the terminal, while mitigating impact to the
shallow water habitat along the south shore. The location also avoids any impact to the existing
powerline infrastructure located along the south terminal boundary.
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In addition to the bulk products terminal and auto facility layout areas, a manufacturing pad is provided
as part of the base concept plan. Access to the terminal is from Hayden Island Drive with a optional
second access to a bridge across the Oregon Slough (if warranted based on traffic impacts).

Key features selected:

. Eliminate preservation of existing wetland mitigation site (depicted on Option A-1) within rail
loop.

. Rail loop location per Option A-2, furthest west of A-options.

. Reduced intrusion to shallow water habitat to south (depicted in A-options).

. Dock orientation downstream per Option A-3 for depiction on the concept plan, it is anticipated

that the downstream orientation provides flexibility for barges, but should be noted that the final
orientation can change according to the needs of the end user.

. Include manufacturing pad (depicted in Option A-3).
. Maintain rail loop location north or powerlines (powerline impacts portrayed by B-options).
. Single point of access to Hayden Island Drive (depicted in B-options).

3.4.2 Environmental and Recreation Layout

The Final Base Concept Plan meets the desires of several reviews and analysis factors, including
those of the AC and the Public Engagement Process. While not all public concerns could be met by the
marine development concept, measures to reduce effects to shallow water habitat and to reduce the
amount of intrusion by recreation into habitats in general are included in the Final Base Concept Plan.

The natural resource mitigation and enhancement objectives are part of the goal of the project to
improve ecosystem function. These objectives are in accordance with Portland City Council Resolution
and natural resource goals to achieve net improvement of ecosystem function. Although impacts to
habitats are minimized to the extent possible by this concept, impacts are unavoidable (Table B).
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Table B Final Base Concept Plan, Development Impacts and Natural Resources Protection

Affected Protected
. .. SWH
Habitat Existing Marine Opportunity
Terminal Expansion | Restored /
Footprint Docks* Bridge4 Recreation® Area Enhanced
Land® | wetland? Total = 10.6
(mitigation
wetland 5
19.5 2.5) 0.0 0.0 0.0 0.0 8.9
forest 348.1 113.8 0.0 1.0 1.3 14.6 214.9
woodland 58.8 22.7 0.0 0.0 0.1 7.2 28.8
shrubland 19.0 5.5 0.0 0.3 0.7 2.1 10.5
Grassy /
sparsely
vegetated6 206.7 123.3 0.3 0.7 2.0 8.6 70.4
beach® 3.9 0.0 0.0 0.0 0.0 0.1 3.7
Shallow | wetland®® 23.9 0.0 0.0 0.0 0.1 23.9
Water 5
Habitat” | forest 42.6 0.6 0.0 0.0 0.1 42.0
woodland® 30.2 0.0 0.0 0.0 0.1 30.1
shrubland® 5.6 0.0 0.0 0.0 0.0 | see note® 5.6
Grassy /
sparsely
vegetated®® 22.4 0.1 0.0 0.0 0.4 22.0
beach® 42.1 0.0 0.2 0.0 14 40.4
in-river® 215.1 0.0 0.2 0.3 0.0

The land is located above ordinary high water, which is approximately 20.4 NAVD88.

Where wetlands overlap vegetated habitat types, the wetland supersedes the vegetated habitat type.

Total wetland impacts are reported. The Port mitigation wetland, which is included in the total, is also reported separately.

In addition to the dock and bridge impacts to "Land" and "Shallow Water Habitat", there will be impacts to the deepwater
habitat (areas deeper than 34ft. below Ordinary High Water Mark (OHWM) resulting from overwater shading. The dock will
impact 5.6 acres of deepwater habitat and the bridge will impact 0.5 acres of deepwater habitat.

In the cases of multiple recreation options (e.g., Recreation Trailhead and Non-Motorized Boat Launch), only the one option
with the greatest impacts was included as an impact.

Sparsely vegetated areas are herbaceous or non-vegetated, non-impervious areas including the dredge deposit management
area.

" Shallow water habitat is defined by OHWM and 34 ft. below OHWM. OHWM is delineated as 20.4 ft. NAVD88 and 34 ft. below
OHWM is delineated at -14ft. NAVD88; these elevations are approximate and may change over time. OHWM would need to
be measured at the time of development.

Habitat types and acreages are based on aerial photography taken in August of 2010 when the river was relatively low.
Therefore, land that may be innundated during wetter portions of the year was mapped based on its vegetation type. The area
that was river channel in the aerial was mapped as such.

Potential for additional shallow water habitat enhancement / restoration.

A w N

©
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However, there are areas where habitats can be enhanced or restoration implemented to offset some
of these losses. A theoretical amount for expansion or restoration-enhancement of the habitats is
indicted in Table B. The table splits the island into areas above ordinary high water and that which is
below. The habitats below ordinary high water are both shallow water habitat when the river is high and
other habitats like forest, woodland and grassland when the river is low.

Many habitats on WHI are highly functioning ecosystems, so enhancement and / or restoration may
only be viable in certain areas and circumstances. For example, invasive species removal at the edges
of forest, woodland, and shrubland habitats could be targeted to enhance the functional qualities of
these areas. Shallow water habitat could be improved through vegetation management and measures
to extend the frequency and duration of inundation, which provides additional habitat and more suitable
off-channel habitat for salmon. Thus, enhancement / restoration possibilities, as indicated in Table B
may include a variety of measures, such as:

. Increasing shallow water habitat by increasing back water channels and by extending frequency
and duration of inundation and increasing vegetation diversity to establish areas suitable for
salmon and other (e.g., waterfowl, shorebirds) species.

. Expanding and enhancing existing wetland areas, including vegetation management (e.g., reed
canary grass control); in some cases, in conjunction with shallow water habitat expansion /
enhancement.

. Improving forest habitats near the edges and in areas where disturbance has occurred (e.qg.,

controlling invasive species, such as Armenian blackberry and planting seedling, saplings).

. Improving shrubland habitat, especially where invasive species occur (e.g., controlling Armenian
blackberry).
. Enhancing herbaceous and sparsely vegetated habitat by increasing grass and herbaceous

species’ cover by removing non-native vegetation and controlling intrusion of woody vegetation
and planting native forbs and grassy vegetation.

In all cases, specific measures would need to be developed according to the conditions of each habitat
and specific site conditions.

In order to understand the potential costs of mitigation and fully enhancing and restoring WHI,
WorleyParsons conducted peer review of costs developed by the City of Portland, Bureau of Planning
and Sustainability (Eric Engstrom, February 10, 2012 Memorandum) and Tetra Tech, Inc. (Tetra Tech,
Inc. 2010. River Plan / North Reach, Willamette River Mitigation In-Lieu Fees Technical Report.
Prepared for the City of Portland, Bureau of Planning and Sustainability). This report indicated
mitigation cost ranges for riverine habitats from $1.13 to $4.62 million per acre for three projects on the
Willamette River (see Appendix 11 for more information on cost estimates). These estimates include
construction costs, including site preparation, structure removal, excavation and grading, substrate
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placement (not always applicable), large wood placement, and revegetation, as well as markups for
permitting, design contingency, pre-design and design, construction management and operation and
monitoring. The markup rates are those set by COP based on experience with as-built projects and by
the City of Portland’s CIP manual. Costs varied the most for site preparation, and especially for
excavation and grading depending on site topography and hydrology. Excavation of sites below
ordinary high water is recognized as an escalating factor for costs when compared to upland sites
(e.g., forest site mitigation; Tetra Tech, Inc. 2010).

The Tetra Tech (2010) estimates were reviewed in relation to other cost data, when similar line-item
and unit costs were available. Costs from Evergreen Funding Consultants (2003) and Interstate
Technology & Regulatory Council (ITRC 2005) provided such information, although differences for
markup costs were difficult to determine, because the basis for markups was not indicated. This is an
important aspect of the costs, because they exceed line-item site preparation and construction costs
(Appendix 11). Therefore, the same markup rates provided by COP were applied to the other projects.

Based on this analysis, mitigation costs range from $787.4 K (ITRC 2005) to $4.62 M per acre, with the
Evergreen Funding estimates for riverine habitats in the middle of the Tetra Tech estimates (Table B).
The variation among projects is mostly a result of what was required for the site (note that escalation to
2010 dollars would also increase the costs of the 2003 and 2005 estimates), with the higher costs
occurring because of extensive excavation, structure removal, substrate placement, and streambed
placement (Willamette Cove site). Base costs then drive the markup costs, as these are a percentage
of the total.

For mitigation and enhancement / restoration on WHI, savings may be realized for structure removal,
lower costs for placement of wood structures (e.g., log jams), and if substrate and streambed materials
are not required. Based on this analysis, shallow water and wetland habitat mitigation and
enhancement / restoration below ordinary high water are expected to be high, and using the higher end
of the cost estimates is recommended until details and requirements of any one site are known and
specific costs can be developed for each of the site preparation and construction line items.

In accordance with the City Council resolution to explore passive recreational opportunities on WHI the
following recreational objectives are met with this concept plan by providing:

. A seasonal pedestrian trail to the northern beach that extends to the western tip of the island.

. Access to the eastern end of WHI via optional locations for non-motorized boat launches on the
south side of the island (these would occur only in conjunction with the optional bridge for access
to the terminal and if private land is acquired).

. A pedestrian trail that extends along the southern edge of the facility to the west side of the
terminal and to a viewpoint near Benson Pond.
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This concept also provides a small parking area and access near the north shore near the existing
bridge. The trail configuration and limited non-motorized boat access minimizes the intrusion into the
interior of WHI and into the larger patch areas of forest and woodland, thereby potentially reducing
impacts to wildlife species. A vegetated buffer is included on the concept plan to help reduce noise and
activity of the terminal on wildlife south and west of the terminal, as well as to recreational activities in
this area. Costs are estimated to be $2.2 million for trails and landscaping, which includes a comfort
station ($600,000) and a parking facility (Table D, 3.4.3 Infrastructure).
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Table C Riverine Mitigation Cost Comparisons Among Projects (per acre unit costs)

. MarCom? Triangle Willamette Floodplain restoration / side channel Tidal channel, low and high marsh creation
Cost item (2.6 ac) Park* Cove! reconnect (ITRC 2005)° (5.51 ac)
) (7.3 ac) (5.4.ac) (Evergreen Funding Consultants 2003)2 )
Site Preparation $92,867 $242,405 $381,368 NA ($237,118 = midpoint)* $40,653 (incl. temp access road and staging
area)
Erosion & Pollution $43,462 $113,014 $168,148 NA ($105,805 = midpoint) NA ($105,805 = midpoint)
Control
Structure Removal $19,829 $9,511 $74,074 None None
Excavation & $198,074 $635,007 $869,191 $250,000 (mid of substantial $123,638 (incl. grubbing, excavation-grading at
I 3
Grading & far excavation costs provided in the $30/yd.3)
report)
Substrate Placement None None $105,555 None None
Streambed None None $26,296 None None
Placement
Erosion Control $16,770 $24,285 $16,793 NA ($20,528 =midpoint) NA ($20,528 = midpoint)
fabric
Large Wood $37,692 $67,808 $86,111 $30,000 structure (60 piece log jam] None
Placement
Revegetation $15,839 $16,108 $15,861 $135,000 (estimate for substantial $4,922+$1,600 (goose control) = $6,522
materials and difficult accessibility)
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_ MarCom® Triangle Willamette Floodplain restoration / side channel Tidal channel, low and high marsh creation
Cost item (2.6 ac) Park? Cove? reconnect (ITRC 2005)? (5.51 ac)
’ (7.3 ac) (5.4.ac) (Evergreen Funding Consultants 2003)2 '
Markups (design $700,478 $1,828,430 | $2,876,606 (ST =778,451) (ST = $297,146)
contingency [75%)], _ _
pre-design and 75% = $583,838 75% = $222,860
design [50%], 50% = $389,226 50% = $148,573
construction mgmt 30% = $233,535 30% = $89,144
[30%)], O&M [10%])
10% = $77,845 10% = 29,715
Markups = $ 1,284,444 Markups = $490,292

TOTAL $1,125,011 | $2,936,568 | $4,620,003 $2,062,895 (includes midpoint values) $787,438 (includes midpoint values)

Sustainability.

1 Tetra Tech, Inc. 2010. River Plan / North Reach, Willamette River Mitigation in-Lieu Fees Technical Report. Prepared for City of Portland Bureau of Planning and

2 Evergreen Funding Consultants. 2003. A Primer on Habitat Project Costs. Prepared for Puget Sound Shared Strategy.
3 ITRC (Interstate Technology & Regulatory Council). 2005. Characterization, Design, Construction, and Monitoring Wetlands. WTLND-2. Washington, D.C.
* NA = Information not available or not indicated. When no information was provided on a cost line item, the midpoint of the MarCom, Triangle Park, and

Willamette Cove range was used, if appropriate to the project. If not appropriate, “None” is indicated.
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3.4.3 Infrastructure

Certain infrastructure will be necessary to establish WHI as a marketable terminal. It will be important
to provide basic infrastructure, but also provide flexibility to allow for a variety of users. These are
identified in greater detail within the Basis of Cost Estimate in Appendix 12. Generally, a prospective
tenant would be able to:

. Access the development pad without offsite expenses.

. Have sufficient utility capacity without offsite upgrades, can hook up to utilities within reasonable
proximity to the pad.

. Minimize grading, a reasonably flat site.
. Permit able, zoned properly for the intended use, and controllable permitting issues.

WorleyParsons along with input from the COP looked at infrastructure improvements necessary for
terminal operations. The COP hosted an informal development review meeting to determine the
requirements for extending infrastructure to the terminal. At this meeting, representatives of COP’s
development review team (Road, Sewer, Water, Building, and Environmental) presented information as
to the capacity, current location and expected improvements that could be anticipated to extend
infrastructure to the terminal given development of the terminal.

At this point it appears that there are sufficient utilities available for potential terminal development.
However, a concern for terminal development is the sanitary sewer system. The sanitary sewer was
not sized for WHI Sewage demand is expected to be low for day to day operation requirements but
could be significantly higher for process water flows depending on the actual use. It is likely that
terminal tenants during development will likely have to provide independent treatment systems for
process sewage flows or provide extensive offsite improvements to reach the COP treatment facility.

Transportation was a major topic of discussion throughout this process, specifically whether or not a
bridge to Marine Drive would be a requirement of the terminal development. A key finding from the
traffic analysis done for the base concept concluded that the existing streets from East Hayden Island
would support the additional traffic from the terminal and not exceed COP’s capacity thresholds the
link-level streets. The estimated capital costs to improve the existing streets due to the impacts from
the terminal are expected to be substantially less than the cost of a new bridge. The bridge has been
left as an option on the concept plan in the event that traffic impacts warrant a new bridge but at this
point, it appears unlikely.
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3.4.4 Transportation Analysis

The Portland Bureau of Transportation (PBOT) was an integral part of this process. They were involved
from the outset and provided input throughout the process. PBOT was involved in the community
outreach effort attending both open housed and providing explanations of the assumptions and
analysis that were to be done to assess impacts from the terminal concepts. PBOT’s efforts are
summarized in the report in Appendix 13.

PBOT developed a high impact scenario for traffic estimated with development of a terminal. This
scenario was developed using actual traffic count data for similar port facilities and projecting that data
for the proposed terminal. The high impact scenario assumed two Auto Terminals and one Bulk
Terminal.

Phase 1 of PBOTSs analysis included assessment of the modeled traffic flow on the Link-level street
network with and without the bridge connection. One of the critical assumptions in the PBOT’s analysis
was consideration of the Columbia River Crossing project, all of PBOT's analysis assumed that the
Columbia River Crossing improvements would be in place prior to development of a terminal. A key
finding from the Phase 1 analysis was that the link-level street network could operate with capacity with
or without the bridge.

In the second phase of their analysis, PBOT did an operational analysis of the intersections that would
be affected and analyzed 14 intersections. Only one intersection fell below the minimum operational
requirements, and in that case it was estimated to fall below the operational requirements with or
without the terminal development. PBOT identified several intersections that were impacted by the
increased traffic levels and in their opinion would likely need to be mitigated for future mobility
standards.

As a third phase PBOT further assessed the link-level level street network to determine their
recommendation of improvements that could be considered for the impacts from the additional terminal
traffic.

A summary of the “ldentified Transportation Deficiencies and Potential Mitigation” by PBOT along with
specific recommendations on unit costs for improvements was used in establishing Capital Cost for
those mitigations. No analysis of cost sharing is provided.

3.4.5 Capital Costs

WorleyParsons performed a Class 1 (Identify Phase) Cost Estimate and determined the cost to bring
base infrastructure to the terminal. A WorleyParsons Class 1 estimate is intended to establish order of
magnitude costs with a confidence range of + 50% (see Table D for Capital Cost Summary, refer to
Appendix 12 for further reference).
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The capital cost estimate represents our opinion as to the level of services necessary for a marketable
terminal. The estimate is categorized in terms of offsite and onsite costs, for in our opinion the offsite
costs could have a higher potential for shared costs as Public Infrastructure.

Notable items from the estimate:

. Offsite Sewer: The cost estimate is based on City Sewer design criteria. Based on the Base
Concept in our opinion the day to day sewage demand could be significantly lower and the
impact to COP’s sewer could be greatly reduced. It is not uncommon for high use water users to
provide their own onsite treatment for process water systems that would transfer the sewer cost
from an offsite to an onsite cost. Also, the costs include improvement to an existing lift station
that will be required to be upgraded regardless of the terminal development, it would be
reasonable for COP to consider sharing some of the costs for that upgrade and other upgrades
that are currently anticipated.

. Offsite road upgrades and intersection improvements: There is likely to be some public benefit to
the road improvements that will be required, it should be expected that some portion of the cost
of those improvements would have mutual benefit and could be shared by the public.

. Excavation and Fill: This cost is highly variable relative to quantity, source, and permitting of fill
material.
. Mitigation costs were not included in the formal estimate, however, WorleyParsons performed a

Peer review of River Plan / North Reach Willamette River Mitigation In-Lieu Fees Technical
Report produced by Tetra Tech, Inc. (October 2010) to assist COP in the evaluation of the
mitigation and enhancement costs. See memo in Appendix 10.
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Table D Capital Cost Summary

WHI INFRASTRUCTURE ESTIMATE

Amt. Unit Cost / Unit Total Comment

OFFSITE IMPROVEMENTS $7,400,000

Offsite Water 1]|LS $100,000 $100,000 Based on Water Bureau Estimate.

Offsite Sewer 1]|LS $5,900,000 $5,900,000 6000 feet of 8 in. force main from site to EX.
Hayden Island lift Station, upgrade 2 existing lift
stations. Potential for savings if lower flows can
be documented, storage and off peak pumping
could reduce needs for upgrades.

Offsite Power 950 | LF $1,000 $950,000 13 kV cable service from Ex. substation.
Includes $500K PGE allowance for connection
to existing substation.

Offsite road improvement 150 | LF $3,000 $450,000 Unit Price per PBOT (footage of road from site
to existing Hayden Island Drive).

SITE PREPARATION $34,166,000

Site Clearing 283 | Ac $2,000 $566,000 Portion of Terminal Site is already cleared.

Bulk Earthworks Excludes ground improvements.

Excavation 620,000 | CY $10 $6,200,000 Based on Nov 16, 2011 Memo quantities for
Al
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WHI INFRASTRUCTURE ESTIMATE

Fill (Import) 1,320,000 | CY $20 $26,400,000 Net fill Based on Nov 16, 2011 Memo quantities
for A.1.

Erosion Control 1]|LS $1,000,000 $1,000,000

RAIL IMPROVEMENTS $10,613,000

Mainline to loop 4140 | LF $220 $910,800 Single entry and exit tracks with switching.

Interior loop tracks 48511 | LF $200 $9,702,200 Storage loops with switching etc. (4 loop tracks)

STREETS AND ACCESS $13,630,000

Interior street 3000 | LF $1,000 $3,000,000 Assumed less than PBOT unit costs for onsite
roadwork.

Dock access road 4,200 | LF $150 $630,000 24 ft. wide, paving and drainage only.

Vehicular overpass 1(LS $10,000,000 $10,000,000 Based on_bids for similar overpass project in
same region.

WATER SYSTEM $3,136,000

Water storage tank 750000 | Gal $3 $2,250,000 Including booster pump station.

12 inch water 6800 | LF $120 $816,000

Fire hydrant 14 | Ea $5,000 $70,000 300 ft. spacing, internally only.

SEWER SYSTEM $1,430,500

Pump Station 1]|LS $750,000 $750,000
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WHI INFRASTRUCTURE ESTIMATE

8 inch Gravity Sewer 4000 | LF $150 $600,000

Sewer Manhole 14 | Ea $5,000 $70,000

4 inch force main 150 | LF $70 $10,500

STORMWATER $2,557,500

WQ pond 1 80000 | CF $6 $480,000 City of Portland requirements 2004 Storm
Manual.

WQ pond 2 40000 | CF $6 $240,000

Ditch 7000 | LF $20 $140,000 Each side of northern rail track.

12 inch force main 3150 | LF $150 $472,500

Storm outfall 1(LS $1,000,000 $1,000,000

48 inch Storm 450 | LF $500 $225,000

POWER $960,000

Switchyard (Metering 1|LS $750,000 $750,000 13 kV

station)

Conduits 300 | LF $600 $180,000 Conduits with protective casings to opposite
side of Rail loop.

Pull box 1]|LS $30,000 $30,000 Termination of conduits.

TRAILS, LANDSCAPE, MISC. $2,223,000

Trails 12,200 | LF $40 $488,000

Trail parking 50 | SY $100 $5,000
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WHI INFRASTRUCTURE ESTIMATE

Comfort Station 1(LS $600,000 $600,000 Locate at trailhead parking. (incl. utility services)

Perimeter Landscaping 80,000 | SF $4 $320,000 8000 If x 10 feet wide, west end and south side.
Landscaping not included where existing
wetlands would be impacted.

Amenities 1]|LS $500,000 $500,000 Lookout points, benches, misc.

Terminal Gate House 1]|LS $250,000 $250,000

Non-Motorized Boat 1]|LS $60,000 $60,000 4 ft. wide x 20 ft. long floating dock with access

Launch and minor shoreline work.

SUBTOTAL $76,116,000

ENGINEERING / DESIGN / CONS. MANAGEMENT (8%) $6,089,280

CONTINGENCY (30%) $22,834,800

TOTAL $105,040,080

MITIGATION Range

Low High

Mitigation Cost $26,000,000 $45,000,000 | Based on Mitigation scenario as provided by
BPS memorandum dated 2/27/12

TRANSPORTATION $30,500,000 $38,400,000 | Total transportation mitigation as provided by
PBOT Feb 27, 2012 memo.

80551-PM-REP-0001_FINAL.doc Page 32 80551 : Rev 0 : 26 April 2012

EcoNomics



A

WorleyParsons

resources & energy

CITY OF PORTLAND
WEST HAYDEN ISLAND
FINAL REPORT

WHI INFRASTRUCTURE ESTIMATE

North Hayden Island Drive $21,300,000 $24,200,000 | New roadbed and buffer edge treatment.

Jantzen Drive Extension $7,800,000 $12,100,000 | New roadbed and buffer edge treatment.

N. Portland Rd. / Marine Dr. $400,000 $600,000 | Northbound slip lane on N. Portland Rd.

N. Hayden Island Dr. / N. Main $1,000,000 $1,500,000 | Intersection improvement — signalization of this
intersection is not included in this cost estimate.

ADDITIONAL INFORMATION

Bridge to Marine Drive $50,000,000 $100,000,000 | Low range estimate based on escalation of
dollars (based on CPI) from 1993 bridge study
(additional environmental and permitting
escalations could cause increased cost
escalation).

Bulk Handling Dock / Berth $50,000,000 $60,000,000

Auto Dock / Berth $20,000,000 $30,000,000

Enhancement / Restoration Cost (if concept plan was fully $46,000,000 | Per BPS Mitigation Memo dated 2/27/12.

implemented for the 500 acres)

80551-PM-REP-0001_FINAL.doc Page 33 80551 : Rev 0 : 26 April 2012

EcoNomics




WorleyParsons

resources & energy

CITY OF PORTLAND
WEST HAYDEN ISLAND
FINAL REPORT

4. CONCLUSIONS AND RECOMMENDATIONS

The objective of this project was to create a Base Concept Plan that brought together a terminal
concept that could be economically viable, environmentally considerate (reducing or mitigating for
expected impacts), and an enhanced recreational opportunities that would be an asset for community
use.

During the process each facet within each category was studied and evaluated. Multiple drawings were
created to depict various conditions, costs were derived for different alternatives, and public input was
heard, including discussions and debate of different concepts. Through this process a consensus was
reached to achieve the objective, and a Final Base Concept Plan was developed for West Hayden
Island.

This base concept plan, with its associated input and acceptance by the AC, now provides the
framework for additional work including the Benefit / Cost Report, the Land Management Options, the
Recreation and Regulatory memos, the Economic, Social and Energy and Environment (ESEE) report
and mitigation discussions. In addition to the final base concept plan and above mentioned additional
work elements will be used to create draft zoning recommendations and a Plan District for the City
Council to review as part of the legislative package for potential annexation.
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Appendix 1  West Hayden Island Data Sets Memorandum
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Appendix 2 West Hayden Island Concept Planning Issue
Identification Table
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Appendix 3 Key Issues Memorandum
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Appendix 4 WHI Issues Criteria Table
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Appendix 5 WHI Concept Plan Alternatives Summary and
Analysis of Public Input
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Appendix 6  List of such Species Associated with the WHI
Habitats
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Appendix 7 Operational Efficiencies Report

80551 : Rev 0 : 26 April 2012

EcoNomics

80551-PM-REP-0001_FINAL.doc Page 1



WorleyParsons

resources & energy

CITY OF PORTLAND
WEST HAYDEN ISLAND
FINAL REPORT

Appendix 8 Rail Drawings A—E
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Appendix 9 Concept Plans
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Appendix 10 Project Memorandums
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Appendix 11 Evaluation Matrix
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Appendix 12 Basis of Cost Estimate

80551 : Rev 0 : 26 April 2012

EcoNomics

80551-PM-REP-0001_FINAL.doc Page 1



WorleyParsons

resources & energy

CITY OF PORTLAND
WEST HAYDEN ISLAND
FINAL REPORT

Appendix 13 PBOT Report
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