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EXECUTIVE SUMMARY

INTRODUCTION
The Port ofPortland acquired West Hayden Island
in July, 1994, to accommodate the future need for
waterfront land for marine cargo facility
development. A study to prepare a development
program for the property was initiated by the Port
in June, 1994. The objectives of the study were:

o

to create a flexible, long-range plan to guide
the phased development ofthe island to meet
marine cargo market demands;

o

to create an action plan for satisfying
environmental and other regulatory permit
requirements;

o

to provide information to facilitate City of
Portland Comprehensive Plan, zoning and
annexation efforts required for West Hayden
Island;

o

to involve transportation operators, Port
customers, neighborhood and environmental
representatives, and the general public in the
development of the plan.

Project analyses, findings, and interim
recommendations were documented in a series of
working papers and reviewed with a 25-member
Planning Advisory Committee. In addition to
serving as discussion documents, the working
papers also provided the basis for the preparation
of the Recommended Plan.

BACKGROUND
West Hayden Island background conditions that
were inventoried for the study include the
following:
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o
o
o
o
o
o

Baseline environmental conditions
Geotechnical characteristics
Cultural resources
Vicinity area transportation facilities
Utilities
Open space/recreation

Key planning and design criteria were identified
and described to help frame subsequent
alternatives
development
and· analyses.
Development parameters were detailed for eight
subject areas:

o
o
o
o
o
o
o

Marine facilities
Rail
New bridge access
Fill requirements
Channel access and turning basin
Utilities
Environmental regulation

ALTERNATIVES ANALYSES
The study employed an iterative, two-step
alternatives development and evaluation process.
First, five schematic level development
alternatives were created for West Hayden Island.
The five alternatives were then evaluated in both
qualitative and quantitative terms. The evaluation
was reviewed and discussed with the Planning
Advisory Committee and three of the five
alternatives were selected for further study.
The three remammg alternatives were
subsequently refined and then evaluated against
seven criterion. Based on the evaluation and input
from a Community Focus meeting, a Preliminary
Recommended Plan, comprised of elements of
two of the three refined alternatives, was
presented to the Planning Advisory Committee for
their review.
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The Preliminary Recommended Plan served as the
basis for the phased development program
described below.

o

Open space improvements on the south
side of the island will emphasize habitat
values with less intensive recreational
facilities. These include trails, a small
park and boat dock, viewpoints, an
observationIPort interpretation area, and
wildlife preserve.

o

A secondary rail bridge, preserved as a
long-term development option, on the
west end of the development area which
connects to the track system in Rivergate.

RECOMMENDED PLAN
The Recommended Plan for the full development
of West Hayden Island is portrayed in Figure A.
The features of the plan include:

o

A flexible development area of 556 acres,
providing a grain/bulk terminal site west
of the power lines, a container terminal
site on the eastern half of the area, and a
site for either grainlbulk or container
terminal in the middle.

o

A straight, efficient rail layout that
provides north- and southbound access to
and from the BNRR mainline. Up to six
rail storage tracks create a rail "spine"
running the length of the development
area, with intermodal tracks north and
south of the spine.

o

A new bridge across North Portland
Harbor to provide truck and auto access
between West Hayden Island and N.
Marine Drive plus an "auto access only"
connection between East and West
Hayden Island underneath the BNRR.

o

A railroad-operated domestic intermodal
rail yard.

o

A new wetland/channel complex on the
western edge of the development area to
provide wetland and shallow water
habitat mitigation/enhancement and fill
material for the development area.

o

An open space area of 269 acres.

DEVELOPMENT PHASING
The West Hayden Island Development Program is
divided into three phases:
Phase 1 assumes that a grain/ bulk terminal will
be constructed west of the power lines. Features
of this first phase include rail access from the
BNRR mainline, an interim access road from East
Hayden Island, stockpile site, barge ramp for
construction access, bridge permits, construction
of the new wetland/channel for wetland and
shallow water habitat mitigation banking and an
initial
stage of open space/recreation
improvements.
Phase 2 assumes that approximately 292 acres of
the site will be developed as container terminal
facilities, including necessary berths and
intermodal container transfer facilities. Other
improvements in Phase 2 include the new bridge
connecting to N. Marine Drive, the road, utility
systems, the navigation channel access and
turning basin, the domestic intermodal yard, and
remaining open space improvements not
implemented in Phase 1.
Phase 3 will construct either a second grain/bulk
terminal or additional container facilities on the
land remaining east ofthe power lines and west of
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Phase 2. The secondary rail bridge is expected to
be implemented in tbis phase ifdemand warrants.
This phasing sequence is considered the most
likely at tbis time, but is clearly dependent on the
dynamics of the marketplace. Otber phasing
scenarios are possible; tbe flexibility of tbe
Recommended Plan should enable the Port to
respond to whatever market conditions
materialize.

TABLE A
ACREAGE SUMMARY

After tbe February 1996 flooding event, the study
team reevaluated the defined fill elevation for
flood protection. The fill elevation has been
raised from 29 to 30.5 feet in order to provide
flood-free building elevations and to assure that
roadway and site drainage continues to function
during high water events. The majority of this
material is expected to be available from
Navigation Channel maintenance activities in the
Vancouver turning Basin over the time period of
the projected development schedule. Some
material may be available from tbe proposed
Channel Deepening Project.

DREDGING

556

Implementation of tbe plan will require dredging
for two purposes: I) to create an access channel
and turning basin for the berths along the north
shore oftbe island, and 2) to provide fill material.
In addition to the channelftuming basin, dredge
material may come from borrow sites upstream of
West Hayden Island, on-going channel
maintenance, or disposal material from the
Columbia River Channel Deepening Project
currently under study.

OenSace

269

ACCESS AND CIRCULATION

Grand Total

825

GrainlBulk - Phase I

80

Container - Phase 2

244

Domestic Intermodal YardPhase 2
Container or GrainlBulk Phase 3
tal

48

,

184

FILL AND GRADING
Full development of the island will require 8.9
million cubic yards of fill material to place
facilities at 30.5 feet elevation approximately 2.5
feet above the 100- year flood elevation. The
wetland/channel will provide about 0.5 million of
the 8.9 million cubic yards required; tbe
remainder of the material will be obtained from
dredge material.

The Recommended Plan is projected to generate
approximately 6,400 daily vehicle trips, over half
of which will be trucks. All intersections in tbe
vicinity area are expected to operate at acceptable
levels of service witb the exception of tbe 1-5
ramp termini at N. Marine Drive during tbe PM
peak. Traffic congestion on 1-5 will increase
throughout the planning period, even witbout
West Hayden Island Development. The Port has
identified this as a regional issue tbat needs to be
evaluated and solved from a regional perspective,
particularly as it impacts freight mobility..

~

centurywest
ENGINEERING CORPORATION

iv

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM

.:. - - - - - - - - - - - - - - - - -

EXECUTIVE SUMMARY

Phase I traffic from the grainlbulk terminal is
projected to generate only 260 vehicle trips per
day and 25 trips in the peak hours. (All bulk
cargoes would arrive at the terminal by rail or
barge). There is some truck activity for service
and deliveries. Because of its low traffic
generation, the plan recommends that this facility
be developed prior to construction of the new
bridge between West Hayden Island and N.
Marine Drive; interim access to the grainlbulk
terminal would be provided from East Hayden
Island via West Hayden Island Drive.
The new bridge is recommended to be constructed
prior to or in Phase 2 and will serve as the
principal access route to the marine terminals and
the only access route for trucks. Secondary access
will also be provided via West Hayden Island
Drive, but restricted to use by automobiles and
emergency vehicles only.

.

.

However, there are strong feelmgs from the
community about the need for a bridge. Concerns
expressed by the community include current
congestion on the road system, the impact of .
construction traffic, traffic from the facility after
completion and desires to include a bridge in
Phase I. The Port met with the community to
address these issues. Key conclusions of that
effort are:

o

o

The Port will seek funding for a bridge to
serve the west end development. The climate
for obtaining federal funding is difficult and
will take many years. Consequently efforts
should begin now to seek funding. Additional
funding sources will be evaluated including
tolling.
There was a general consensus that an
additional bridge would help existing Hayden
Island by providing another access route.
However, there is a need to monitor this

traffic so that cut-through traffic will not be
attracted to use a future bridge to avoid other
congested areas. It was agreed that this
situation would be monitored and managed by
the Port, in conjunction with the City of
Portland Bureau of Transportation and
HINooN.

o

o

The Port will incorporate the bridge into
upcoming environmental and permitting
actions so that timing of permits will not limit
the ability to construct it.
There was agreement that the City would set
strict limits on Port Phase I traffic on Hayden
Island Drive as part of the Port's land use
application. Thi.s will ensure that Port
development will not proceed into other
phases until a bridge is developed. The Port
will be updating its traffic numbers to
incorporate the recent development on
Hayden Island including the new mall traffic.

CONSTRUCTION IMPACTS
The Port analyzed potential construction traffic
for the first phase of development. In order to
mitigate traffic impacts during construction, the
Port plans to utilize a barge system for primary
truck access and a combination of rail and barge
for materials deliveries. The Port will seek
permits in Phase I for the necessary barge facility,
as well as reserve land in north Rivergate for
construction staging.

ENVIRONMENTAL IMPACTS
The three major areas of environmental impact
resulting from development of West Hayden
Island are impacts to existing wetlands, riparian
forest, and shoreline and shallow water habitat.
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Phase 2. The secondary rail bridge is expected to
be implemented in tbis phase ifdemand warrants.
This phasing sequence is considered the most
likely at tbis time, but is clearly dependent on the
dynamics of the marketplace. Otber phasing
scenarios are possible; tbe flexibility of tbe
Recommended Plan should enable the Port to
respond to whatever market conditions
materialize.

TABLE A
ACREAGE SUMMARY

After tbe February 1996 flooding event, the study
team reevaluated the defined fill elevation for
flood protection. The fill elevation has been
raised from 29 to 30.5 feet in order to provide
flood-free building elevations and to assure that
roadway and site drainage continues to function
during high water events. The majority of this
material is expected to be available from
Navigation Channel maintenance activities in the
Vancouver turning Basin over the time period of
the projected development schedule. Some
material may be available from tbe proposed
Channel Deepening Project.

DREDGING

556

Implementation of tbe plan will require dredging
for two purposes: I) to create an access channel
and turning basin for the berths along the north
shore oftbe island, and 2) to provide fill material.
In addition to the channelftuming basin, dredge
material may come from borrow sites upstream of
West Hayden Island, on-going channel
maintenance, or disposal material from the
Columbia River Channel Deepening Project
currently under study.
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FILL AND GRADING
Full development of the island will require 8.9
million cubic yards of fill material to place
facilities at 30.5 feet elevation approximately 2.5
feet above the 100- year flood elevation. The
wetland/channel will provide about 0.5 million of
the 8.9 million cubic yards required; tbe
remainder of the material will be obtained from
dredge material.

The Recommended Plan is projected to generate
approximately 6,400 daily vehicle trips, over half
of which will be trucks. All intersections in tbe
vicinity area are expected to operate at acceptable
levels of service witb the exception of tbe 1-5
ramp termini at N. Marine Drive during tbe PM
peak. Traffic congestion on 1-5 will increase
throughout the planning period, even witbout
West Hayden Island Development. The Port has
identified this as a regional issue tbat needs to be
evaluated and solved from a regional perspective,
particularly as it impacts freight mobility..
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Phase I traffic from the grainlbulk terminal is
projected to generate only 260 vehicle trips per
day and 25 trips in the peak hours. (All bulk
cargoes would arrive at the terminal by rail or
barge). There is some truck activity for service
and deliveries. Because of its low traffic
generation, the plan recommends that this facility
be developed prior to construction of the new
bridge between West Hayden Island and N.
Marine Drive; interim access to the grainlbulk
terminal would be provided from East Hayden
Island via West Hayden Island Drive.
The new bridge is recommended to be constructed
prior to or in Phase 2 and will serve as the
principal access route to the marine terminals and
the only access route for trucks. Secondary access
will also be provided via West Hayden Island
Drive, but restricted to use by automobiles and
emergency vehicles only.

.

.

However, there are strong feelmgs from the
community about the need for a bridge. Concerns
expressed by the community include current
congestion on the road system, the impact of .
construction traffic, traffic from the facility after
completion and desires to include a bridge in
Phase I. The Port met with the community to
address these issues. Key conclusions of that
effort are:

o

o

The Port will seek funding for a bridge to
serve the west end development. The climate
for obtaining federal funding is difficult and
will take many years. Consequently efforts
should begin now to seek funding. Additional
funding sources will be evaluated including
tolling.
There was a general consensus that an
additional bridge would help existing Hayden
Island by providing another access route.
However, there is a need to monitor this

traffic so that cut-through traffic will not be
attracted to use a future bridge to avoid other
congested areas. It was agreed that this
situation would be monitored and managed by
the Port, in conjunction with the City of
Portland Bureau of Transportation and
HINooN.

o

o

The Port will incorporate the bridge into
upcoming environmental and permitting
actions so that timing of permits will not limit
the ability to construct it.
There was agreement that the City would set
strict limits on Port Phase I traffic on Hayden
Island Drive as part of the Port's land use
application. Thi.s will ensure that Port
development will not proceed into other
phases until a bridge is developed. The Port
will be updating its traffic numbers to
incorporate the recent development on
Hayden Island including the new mall traffic.

CONSTRUCTION IMPACTS
The Port analyzed potential construction traffic
for the first phase of development. In order to
mitigate traffic impacts during construction, the
Port plans to utilize a barge system for primary
truck access and a combination of rail and barge
for materials deliveries. The Port will seek
permits in Phase I for the necessary barge facility,
as well as reserve land in north Rivergate for
construction staging.

ENVIRONMENTAL IMPACTS
The three major areas of environmental impact
resulting from development of West Hayden
Island are impacts to existing wetlands, riparian
forest, and shoreline and shallow water habitat.
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Wetlands
Full development of the Recommended Plan will
require filling 13 ofthe nearly 21 acres of existing
wetlands.
Wetland mitigation would be
accomplished on site. The proposed wetland!
channel will create approximately 22 acres of new
wetlands. The wetland!channel is included in
Phase I and is proposed as mitigation banking for
all development phases.
Riparian Forest
Full development of the Recommended Plan will
impact approximately 279 of the 450 acres of
existing forest. Mitigation of impacts to the forest
habitat will be required by the City of Portland
environmental regulations. On-site mitigation is
possible through reforestation of existing
disturbed sites on the island, but will only
partially mitigate for losses. Off-site regional
mitigation may also be required for full
development.
Shoreline/Shallow Water Habitat
The development of marine terminal berthing
facilities on West Hayden Island will impact a
large area of shallow water habitat (SWH) along
the island's north shore. SWH is important to
aquatic organisms, particularly migrating juvenile
salmon. The greatest impacts will come from
container terminal berths, with the level of impact
varying with the type of berth constructed.
Because market demand for a container terminal
on West Hayden Island is expected to be 5-10
years away, no recommendation has been made
for the type of berth to use. This will allow time
for additional design analysis and possibly more
understanding of migratory fish and habitat and
their relationship to in-water structures. The Port
will explore concepts to mitigate for SWH in the
Portland harbor.

CAPITAL IMPROVEMENT
PROGRAM
The total estimated cost of the Recommended
Plan is $657 million ( 1997 dollars). Marine
facilities represent nearly three-quarters of the
total ($489 million) and site development costs,
including $24 million for the new bridge, are
about 14 percent of the total ($91 million). Rail
improvements require less than 10 percent of the
needed investment. Phase I is estimated to
require the least investment, $131 million, while
Phase 2 requires the most, at $327 million; Phase
3 is estimated to cost $199 million.
The capital sources used to finance the
recommended improvements will be determined
by the marketplace because the marketplace
ultimately controls the timing of the investments.
Likely sources of funding are expected to be a
combination of private investment, revenue bonds
backed by facility revenues, federal and state
participation, and direct infrastructure investment
by the Port of Portland. A future request to voters
for approval of General Obligation bonds to
finance a portion of the infrastructure would be
presented only if it were needed to complete an
overall financing package which would include
private investment.

ENVIRONMENTAL
PERMITTING
Environmental permitting for West Hayden Island
development will be complex due to the large
scale and extended implementation schedule of
the project. It will require close coordination with
city, state, and federal agencies to insure
agreement on permitting processes. Near-term
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actions to begin the permitting process should
include:

o

applying to the City of Portland for
comprehensive plan and zoning
designations

o

initiating
appropriate
National
Environmental Policy Act (NEPA)
actions which involve the preparation of
an Environmental Impact Statement

o

initiating informal discussions with state
and federal agencies concerning rare,
threatened or endangered species with
respect to the Endangered Species Act

o

developing mitigation project agreements
with the Corps, DSL and City of Portland

NEXT STEPS

o

Complete City zoning and environmental
review.

o

Proceed with City annexation.

o

Proceed with the
permitting program.

o

Work with Metro and other transportation
agencies on 1-5 congestion and bridge
funding.

environmental

~

centurywest
ENGINEERING CORPORATION

- - - - - - - - - - - - - - - - - - - - - - - - vii

Chapter 1:
Introduction

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM

.:. ------------------

CHAPTER 1: INTRODUCTION
The Port ofPortland acquired West Hayden Island
in July, 1994, to accommodate the future need for
waterfront land for marine cargo facility
development. West Hayden Island, as the last
available tract ofundeveloped waterfront property
in the area, is well suited to marine industrial
development: it has good transportation access, is
adjacent to the deep-draft Columbia River
channel, has good parcel size, and has excellent
proximity to labor and services.
A study to prepare the West Hayden Island
Development Program was initiated by the Port of
Portland in June, 1994. The objectives of the
study were:

o

to create a flexible, long-range plan to guide
the phased development of the island to meet
marine cargo market demands;

o

to create an action plan for satisfying
environmental and other regulatory permit
requirements;

o

to provide information to facilitate City of
Portland
environmental-zoning
and
annexation efforts required for West Hayden
Island;

o

to involve transportation operators, Port
customers, neighborhood and environmental
representatives, and the general public in the
development of the plan.

Project analyses, findings, and interim
recommendations were documented in a series of
working papers and reviewed with an advisory
committee over the course of the study. The
working papers covered:

o
o
o
o
o

Inventory
Development Parameters
Schematic Alternatives
Refined Alternatives
Recommended Plan Refinements, 1997

In addition to serving as discussion documents,
the working papers also provide the basis for the
preparation of the final Development Program
(Chapter 5) and are the source of the information
presented in Chapters I through 4, which
summarize
background
information and
alternatives analyses.

PROJECT SETTING
Hayden Island is located in the Columbia River,
just south of the Oregon-Washington border and
approximately seven miles from downtown
Portland. West Hayden Island is bounded by the
Burlington Northern Railroad mainline track on
the east, the Columbia River on the north and
west, and the North Portland Harbor (also referred
to as the Oregon Slough) on the south (Figure I).
West Hayden Island encompasses approximately
750 acres (above Ordinary High Water). The area
is generally undeveloped except for existing high
voltage electrical powerlines and transmission
towers, an electrical substation, a City of Portland
sanitary sewer outfall, and a few one-story
structures associated with ranching and grazing
caretaker operations.
A federally authorized navigation channel is
located on both the north and south sides of the
island. The 40-foot deep Columbia River channel
is located close to the Washington shore and
extends past West Hayden Island to the 1-5 bridge.
A 40-foot channel also exists in the North
Portland Harbor to a point just east of the BPA
powerline; it is a 20-foot deep channel from there
to approximately the Burlington Northern railroad
bridge (See Figure I).
The property is located outside of the City of
Portland in unincorporated Multnomah County
but within the Urban Growth Boundary. West
Hayden Island was placed inside the Urban
Growth Boundary in 1983 based on the proposed

",
centurywest
ENGINEERING CORPORATION

1

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM
CHAPTER 1: INTRODUCTION
future use for marine industrial and related
purposes. The property will need to be annexed
into the City of Portland to provide urban services
to support future marine industrial development.
Current Multnomah County zoning is MUF-19
which allows general farm, forest and open space
uses.

PORTLAND-VANCOUVER HARBOR
West Hayden Island is situated between two
working harbors, the Vancouver Harbor on the
north and the North Portland Harbor on the south.
The adjacent waterways are used for a wide
variety of marine industrial and cargo activity
taking advantage of the inland waterway of the
Columbia Snake River system and the deep-draft
navigation facilities available from the mouth of
the Columbia to the PortlandNancouver harbor.
The Port of Portland's Terminal 6 (T-6) is located
on the south bank of the North Portland Harbor
and Port of Vancouver marine facilities are
located on the north shore of the Columbia River.
Other industries situated adjacent to T-6 and the
Port ofVancouver include a significant number of
businesses specializing in petroleum and chemical
manufacturing and regional distribution.
Activity at both ports is continuous. Longshore,
clerical and operations employees are likely to be
administering to rail, truck, barge and vessel
traffic 24 hours a day. The capital intensive and
mechanized nature of port operations creates a
bustling and noisy industrial environment. The
scale of investment associated with modem
vessels requires that port time be minimized. As
a result, shippers are willing to make comparably
high investments in labor and technology to
assure the quick turnaround time required by the
industry. The heavy use ofnight shifts also brings
with it a need for lighting to provide a safe and
efficient working environment.

Port of Portland: Terminal 6
Terminal 6 is the region's principal container
facility. In 1996, 336 vessels called at T-6 and
carried approximately 3.6 million short tons of
marine cargo in or out ofthe region. About 1/3 of
the vessels berthed at T-6 contained automobiles.
The other two thirds were container ships. The
container ships calling Terminal 6 today range in
size from 600 feet in length to over 900 feet.
Terminal 6 has five operating berths. Berths 603,
604 and 605 are container facilities. There are
seven cranes which load and discharge containers
into vessels and barges; two of them are suitable
for serving containerships with post-panamax
dimensions. Containers come into Terminal 6 by
rail, barge or truck. Current 1996 volumes by
each mode are 600-700 trucks per day, 1-2 trains
per day, and roughly 500 barges per year, (2-3 on
the days barges call). Part ofthe terminal serves
as a container yard for short term storage. Rail
and truck yards facilitate intermodal transfer.
Berths 60 I and 607 are roll-onlroll-off car
facilities. Large parcels of land again serve as
short term storage for imported automobiles. Cars
are moved into the processing centers where
accessories are added to fill "just in time" orders
throughout the nation In 1996, 126,075 autos
were delivered to and processed at T-6, 35% for
export to Pacific Rim destinations.

Port of Vancouver
On the Vancouver side, there were 6.3 million
short tons of cargo and 244 vessel calls in 1994.
Trade at the Vancouver docks is oriented toward
dry bulks, autos, and breakbulk cargos. Berthing
capacity ranges from 5 to 6 vessels. Docking and
storage facilities handle autos, discharge, grain,
petroleum products, dry and break bulks, and
logs. Grain represents the majority of volume. In
1994, wheat and barley exports amounted to 5.6
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million short tons. The Port also has storage
facilities for oil, with 21 tanks holding roughly
86,000 barrels.

size. The channel deepening project would
generate approximately 1.2 million yards of
material in 2003.

Anchorage/Moorage

This material will be incorporated into the Port's
development project, if it becomes available. It
will accelerate the stockpiling of material for
eventual development. However, if the channel
material is not available, the Port is still able to
develop the West Hayden Island Development
Program from identified fill sources.

The south shore of Hayden Island is currently
used as moorage for barges hauling logs or
waiting to be serviced. On the north shore of
Hayden Island there are anchorage's where vessels
wait for optimal tidal conditions or berthing
opportunities. Although vessels can be seen at
anchor throughout the year, use of the anchorage
is seasonal and 4 or 5 vessels at a time can be
found during the late summer/fall waiting for the
upriver grain harvest. Buoys have recently been
installed at the Hayden Island anchorage to
maintain panamax bulk cargo vessels (vessels in
the 45,000-65,000 dwt size) in a safe position
parallel to the shore.

Barge Traffic
The Columbia-Snake River system generates
significant amounts of barge traffic which passes
Hayden Island. Over 10 million tons of cargo
moved to, from or through Vancouver Harbor by
barge in 1994. Grain represented 5.6 million tons
moved on over 1,500 barge loads.

Channel Deepening Project
The U.S. Army Corps of Engineers is currently
conducting a feasibility study and environmental
impact statement for the proposed deepening of
the navigation channel from 40 feet to 43 feet.
This analysis will be completed in October 1999.
As part of the study effort a portion of West
Hayden Island has been identified as a suitable
upland disposal site option for dredge material
from the deepening project. The designated area
is generally the area that has been previously
filled and disturbed, roughly 100-120 acres in

The proposed development of West Hayden
Island is based on the long-term regional need for
marine industrial waterfront for cargo handling
purposes in the Portland Metropolitan area. The
proposed Columbia River Channel Deepening
project, currently under study by the US Army
Corps of Engineers(ACOE), is a key project to
assuring continued growth and vitality of trade in
the region. The proposed deepening will provide
a channel sized to handle modem dry bulk and
container vessels and, by providing more efficient
marine infrastructure, will support the region's
existing role as an export gateway.
Channel deepening will, however, only be one of
many factors affecting market demand for new
facilities in the Portland Harbor area. Metro's
2040 studies, work by the Corps and others
anticipate a growing volume of trade emanating
from this region. West Hayden Island is being
developed to accommodate this growth. If the
channel is not deepened, the timing of demand for
general cargo facilities would likely be extended
into the future, but will not be eliminated. The
need for the Phase I grain/bulk facilities is not
expected to be significantly changed.

ENGINEERING CORPORATION
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PROJECT NEED
The acquisition of West Hayden Island is driven
by the vitality of the marine cargo industry in
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Portland, the regional scarcity of waterfront
industrial land, the long lead times to develop
marine facilities, and the suitability of West
Hayden Island to meet anticipated future needs.
West Hayden Island will be a key factor for the
region in maintaining the region's economic
vitality. Oregon's economy has historically been
linked by the Columbia River system. More than
18 percent of Oregon's gross domestic product
moves across Portland's docks. Some 26 percent
of Portland's economy is attributed to trade. The
Columbia/Snake River System stretches inland
465 miles, accessing a large export cargo market.
Excellent rail service gives good market access to
and from the eastern U.S. This focus on freight
movement has a significant job impact on the
Portland area.
Improvements in marine and inland transportation
have driven the facility requirements for ports
nationwide. While the land requirements for
automobile import facilities have always been
large, economies of scale in other business lines
(particularly in the movement of bulk
commodities tributary to Portland) have required
increasing commitments of land to support vessel
operations. For example, new grain facilities built
on the Columbia River have increased from less
than 40 acres to over 100 acres per facility in the
last 20 years.
The acreage required to support containerized and
break bulk cargoes has also grown substantially as
the size and capacity of vessels have continued to
increase over time. The productivity gains
enjoyed in the shore-to-vessel movement of cargo
depend on the ability to stage cargo on the dock
and "feed" the vessel efficiently. Consequently,
bulk cargoes must be discharged directly from
moving unit trains (104 - 108 railcars each) to the
vessel, and acres of upland are dedicated to the
receipt and positioning of break bulk and
containerized cargoes.

The competition from other uses (gentrification of
the waterfront) is happening around the country
and has been cited as an issue of national concern
by the Maritime Administration and the
Transportation Research Board (branch of the
National Academy of Sciences). Portland's
industrial waterfront has felt the same
development pressures, as evidenced most
recently in the public planning and redevelopment
of the Union StationlRiver District area. The
pressures are not unique to port activities--rail
yards have also moved out from the central city as
congestion and competing land uses have
impacted their ability to operate.
The pattern is longstanding-as the city has
grown, the Port improvements and freight
transportation infrastructure have moved out to its
fringes. This is as true today as it was in 1917
when the Portland Commission of Public Docks
purchased I 17 acres on the downstream end of St.
Johns for its new state-of-the-art Terminal 4, and
in 1971, when the Port elected to build the
beginnings of Terminal 6 on the tip of the North
Portland Peninsula, which is now known as
Rivergate.
In 1982-83, Portland General Electric (PGE), one
of the former property owners of West Hayden
Island, conducted an extensive study of the need
for future expansion of marine industrial
development in the Portland metropolitan area.
Over 40 government agencies, individuals, and
organizations participated in this study. It was
determined then that the need existed for
approximately 1,000 acres of land for future
marine industrial use and that West Hayden Island
was the only major land parcel available to meet
a portion of this need. In 1987, the Corps
published an EIS for a PGE-proposed marine
industrial development of West Hayden Island
(Corps, 1987). Local government and Metro, the
regional government, supported this planning
decision and approved a change to the
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comprehensive plan designation and amended the
Urban Growth Boundary to allow marine
industrial use. This decision continues to receive
support through ongoing efforts by the City of
Portland to annex the site. According to the 1987
FEIS, "pUblic need has therefore been defined by
local, regional, and state government, and the
commitment of this land for marine industrial
development has been adopted as public policy."

EXISTING TERMINAL LIMITATIONS
As the requirements of the marine industry have
changed, the Port of Portland has renovated
existing facilities and developed new ones in the
Portland Harbor, moving downstream away from
the city center. The Port's oldest existing facilities
are Terminals 1 and 2 in Portland's Northwest
Industrial District. The northern half of Terminal
2 was modernized in 1984 after voter approval of
a General Obligation Bond measure, and is now a
very efficient general cargo terminal. Terminal I
is at the foot of the Fremont Bridge. Because of
its size and limited parcel depth, it is no longer
well-suited for modern seagoing cargo vessels and
has become a transshipment point for
barge-oriented river traffic. The smaller upstream
portion of Terminal I will eventually be
redeveloped as part of the River District.
Terminal 4 in the St. Johns area is the most
diverse from a cargo standpoint: Toyota imports
automobiles, soda ash mined in Wyoming is
exported to Pacific Rim glass manufacturers,
almost 2 million tons of grain are exported
annually, in addition to a wide range of break bulk
cargos.
Terminal 5 is home to Columbia Grain, one ofthe
four grain export elevators in Portland. Portland
Bulk Terminals is in the process of completing a
mineral bulk export terminal on the remaining
undeveloped 115 acres at T-5 for moving potash

from Canada to fertilizer markets in the Pacific
Rim.
Terminal 6 is composed of a 200-acre container
and intermodal facility. Honda's export and
import gateway and Hyundai's auto import facility
are also at Terminal 6.
Container volume has doubled in the last five
years, making Terminal 6 the West Coast's fastest
growing terminals in the early 1990's. The growth
ofregnlar steamship line calls (nine ocean carriers
and five weekly calls) and the mix of rail, barge,
and truck activity have pushed the terminal to its
capacity limits in several key areas. The Port is
proceeding with a build-out plan for the terminal
to expand the container yard, dock, intermodal
yard, and gate, which will consume all remaining
undeveloped acreage. Based on industry forecasts
for Pacific Northwest container traffic, Terminal
6 will reach full capacity at 300,000 containers
within the next ten years.
In summary, the Port's five terminals encompass
just under 1,000 acres, over half of which have
been developed or modernized in the last 20
years. The Port's remaining 80 vacant or
undeveloped waterfront acres in Rivergate are
committed to a short-term container terminal
expansion or shallow-draft barge related
development. The Port will be well into full
development of this vacant acreage within five
years.

FUTURE PORT FACILITIES
As part of the 1991 Marine Terminals Master
Plan, the Port looked at alternatives to meet the
forecast need for future marine terminal
waterfront land. Options included redevelopment
of existing terminals or urban waterfront,
acquisition of parcels other than West Hayden
Island, and joint development of wat~rfront land
on the Columbia River with other port authorities.

~

canturywest
ENGINEERING CORPORATION

6

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM
CHAPTER 1: INTRODUCTION
The Master Plan recommended pursuing all three
options, with the knowledge that redevelopment
and other acquisition opportunities in the Portland
Harbor were limited and that joint development
on a regional basis would require years of
cooperative effort between ports that have
traditionally competed. But more importantly,
none of the alternatives alone or all together
provide the combination of attributes found at
West Hayden Island--good transportation access,
good parcel size, proximate to the labor and
services in the Portland metropolitan area.
The Port has diligently worked to increase
capacity and utilization of its existing facilities,
developed cooperative ventures with other ports
where they make sense, and considered many
other means to manage cargo demand. Perhaps,
because of successes in these areas, the Port has
attracted additional cargo accounts and is now
closer to needing West Hayden Island than ever
before.

WEST HAYDEN ISLAND
West Hayden Island is the last parcel of land
within the Urban Growth Boundary which can be
put to marine uses, and as such, provides a
valuable and irreplaceable regional land asset.
The key advantages of this site are: good
transportation access, good parcel size, proximity
to labor and services in the metropolitan area and
buffered from residential and other conflicting
uses.

PUBLIC INVOLVEMENT
Public involvement in the West Hayden Island
Development Program was essential to producing
a plan for future facilities which are a sound
business investment for the Port and a compatible
neighbor with the surrounding community.

Community participation was solicited through
two forums:
(J
(J

Planning Advisory Committee
Community Focus Meetings

The Planning Advisory Committee (PAC) was a
25-member
committee,
comprised
of
neighborhood representatives, transportation
industry
representatives,
environmental
organizations, public agencies, and community
leaders. The committee was established to help
staff make key decisions in the development of
the plan. The PAC met eight times during the
course of the study including tours of West
Hayden Island and existing Port facilities. In
addition, information was communicated through
direct mail newsletters and newspaper
advertisements.
Four Community Focus Meetings were held
during the study. Each community gathering was
advertised in local newsletters and papers and
were timed to solicit community input at each
phase of the project. The meetings were
conducted in an open house format, with work
stations established to explain major aspects of
the study. Community suggestions were recorded
at each work station and written comment forms
were also collected. Compiled comments were
then distributed to the PAC.
In order to better evaluate access issues, a Hayden
Island Access Study Group chaired by Hayden
Island Network Association of Neighborhoods
It included
(HINooN) was formed.
representatives of the Port, City of Portland,
Metro and ODOT. Additional studies were
coordinated to better define access issues and
solutions. The results of this work are included in
this report.
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INTRODUCTION
The purpose of this chapter is to provide a
description of background conditions of West
Hayden Island and relevant vicinity area
infrastructure. Topics covered include:
Q
Q
Q
Q
Q
Q

Baseline environmental conditions
Geotechnical characteristics
Cultural resources
Vicinity area transportation facilities
Utilities
Open space/recreation

ENVIRONMENT
West Hayden Island is the undeveloped portion of
a highly urbanized island in the Columbia River.
The developed portion of the island contains
shopping centers, residential and office
development, industrial areas, and some of the
most densely developed moorage/marina facilities
in the Portland area. The Oregon and Washington
shorelines in this reach of the Columbia River are
primarily port facilities, particularly downstream
(west) of the railroad bridge.
The undisturbed appearance of West Hayden
Island is relative; all of the habitats on West
Hayden Island have experienced disturbance
related to post-European settlement activities,
such as clearing, farming, grazing and filling.
Some of the habitats exist as a direct result of
these disturbances; for example, disposal of
dredge material along the island shore has added .
additional uplands and associated vegetation. An
aerial photograph from the 1930's shows two
island.s that have since been joined by filling and
accretion of river deposited sediments.
Relatively recent environmental disturbances
include: a City of Portland sewage outfall that
crosses the island just west of the railroad and

discharges in the Columbia River, a heavy
equipment operator school on the north shore, and
an electric transformer substation. The western
part of the island is grazed by cattle. The shore
areas are also used for log raft storage (south
shore) and barge and dredge equipment tie-up
(north shore). West Hayden Island also underlies
the aircraft flight track to and from the major
runway at Portland International Airport.
West Hayden Island has natural resource values in
the forms of riparian, wetland, and aquatic
habitats. Natural resource values are an important
consideration in planning for West Hayden Island
development. Development of West Hayden
Island must take into account the types and extent
of environmental impacts, consider methods to
avoid and minimize impacts to natural resource
values, and identify actions to compensate for
impacts that cannot be avoided. Many of the
natural resources found in the West Hayden Island
planning area are protected under regulatory
programs of local, state and federal agencies.
The types and distribution of vegetation
communities on West Hayden Island are directly
related to the history of island disturbance. Five
major habitat types are found on the property: I)
deciduous riparian' forest, 2) forested wetlands, 3)
herbaceous' wetlands, 4) upland meadow and 5)
sand beaches. Table I lists these habitat types,
their location on the island, and the dominant
vegetation.
A limited survey of West Hayden Island habitats
and wildlife was conducted by the project team in
1994-95. A more comprehensive baseline study
IRiparian vegetation is found adjacent to water bodies
in areas that are generally wetter than nearby· uplands.
2Herbaceous refers to non~woody stemmed plants.
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TABLE 1
WEST HAYDEN ISLAND VEGETATION TYPES

Deciduous riparian forest

high areas, original island

Black cottonwood,
Oregon ash, snowberry,
elderberry

Forested wetland

accretion areas along south
side of island

Pacific willow, reed
canary grass, nettles

Herbaceous wetland

low swales representing
swales and channels through
original island

reed canary grass (ash,
willow invading)

Upland meadow

dredge fill areas along north
and south shores

variety of grasses and
forbes

was conducted by a consultant to the Portland
Plarming Bureau during 1995.' A comprehensive
wetland delineation was competed for the Port in
1995.4

RIPARIAN FOREST
Riparian forest habitat presently covers
approximately 451 acres of West Hayden Island
(Figure 2).
Riparian forest on the property is dominated by
black cottonwood with lesser amounts of Oregon
ash. Some areas also have strands of willow
forming the canopy. These forest areas provide
habitat for a variety of wildlife. The numbers of
3Smyth. Maurita. 1995. Final Baseline Report for West
Hayden Island Goal 5 Inventory and Assessment. Prepared for
Portland Planning Bureau, August 29,1995.
4Fishman Environmental Services. 1995. Wetland
Delineation, West Hayden Island, Final Report. Prepared for Port
of Portland, Augus~ 1995.

any particular wildlife species are related to the
structure and size of the forest habitat. The
presence of snags, downed wood, understory and
groundcover vegetation, and areas of wetland or
shoreline also influence the diversity and
abundance of wildlife.
The size ofthe West Hayden Island riparian forest
habitat is one of its values. Reduction in the
extent of forest area will result in reduced
numbers ofwildlife and probably reduced species
diversity. Fragmentation of remaining forest
areas will further reduce habitat values for
wildlife.
The diversity of West Hayden Island vegetation,
morphology and hydrology provides high quality
habitat for a wide variety of wildlife. A fairly
large number ofbird species has been observed on
and around the island, as well as terrestrial and
aquatic mammals, reptiles and amphibians. The
size and diversity of habitats, and the
corresponding wildlife diversity and abundance
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make this property a significant natural resource
area inside the Portland Urban Growth Boundary.
The significance of West Hayden Island wildlife
habitat must be viewed, however, in the context of
other large natural areas in the vicinity, such as
Sauvie Island, Smith and Bybee Lakes,
Vancouver Lake lowlands and Ridgefield Wildlife
Refuge, which each provide specific values for
wildlife.
There are no known threatened, endangered or
sensitive plant species on West Hayden Island.
Some threatened, endangered or sensitive wildlife
may occasionally use the island (such as a bald
eagle seen perching in trees at the west end), but
the island is not considered critical habitat for
these animals.
The City baseline study reported a pair of bald
eagles observed on one day in a tree along the
northwest shore of the island. No subsequent
sightings were reported. One painted turtle (State
Sensitive Critical List) was observed in the large
pond on the north shore west of the powerlines.
The City study found no other threatened,
endangered, candidate or sensitive species.

WETLANDS
There are 2 I wetland areas of various sizes on
West Hayden Island, totaling 20.5 acres (Figure
2). Individual wetlands range in size from less
than 0.1 acres to 3.6 acres. Four of the wetlands
are forested, five are forested/emergent, nine are
emergent, and four are open water. The forested
wetlands are dominated by Pacific willow; the
emergent wetlands are primarily dominated by
reed canarygrass.
The Oregon Freshwater Assessment Methodology
(1993) published by the Oregon Division of State
Lands evaluates the following functions and
conditions: wildlife habitat, fish habitat, water
quality, hydrologic control, sensitivity to impact,

enhancement potential, education, recreation, and
aesthetic quality. Wildlife habitat is probably the
most valuable of these functions for the West
Hayden Island wetlands. Fish habitat is limited to
the pond located on the north shore, west of the
powerlines, and the pond under the east-west
powerlines which goes dry by late summer.
Education and recreation values are low because
of the location and difficulty of access. The
internally drained nature of the wetlands, and the
relative size within the Columbia River result in
insignificant value for water quality protection or
hydrologic (flooding) control.
Wildlife habitat values of West Hayden Island
wetlands are somewhat limited by the lack of
plant diversity and the dominance of the nonnative reed canarygrass. The interspersion of the
wetlands with upland forest areas, and the
proximity to the Columbia River increase wetland
function for wildlife habitat. Some of the
wetlands provide breeding and rearing habitat for
amphibians.

AQUATIC HABITAT
The aquatic environment around West Hayden
Island is typical of the lower Columbia River.
The north side of the island has been greatly
altered by disposal of dredged materia], and is
characterized by sand beaches with very little
vegetation. The south shore ofthe island is more
natural in appearance, with well developed
riparian forest growing to the high water line.
River sediments in the near-shore areas of the
north side appear to be somewhat coarser grained
materials than in shallow areas of the more
protected south shore; however, both areas appear
to be depositional rather than scour areas.
Water quality around West Hayden Island appears
to be very similar to other areas of the lower
Columbia River. Recent reconnaissance level
studies for the Lower Columbia River Bi-State
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Program, however, found that some contaminant
values near the island are higher than the data
averages. Values for fecal coliform bacteria,
cadmium and lead were somewhat higher at
stations near Hayden Island. These study results
indicated concerns for aquatic life and human
health and the Bi-State Program recommended
further investigations in later phases of that
program.
An important component of aquatic habitat is the
community of small animals that live in and on
the river bottom. The fine-grained sediments
around West Hayden Island support populations
of amphipods (small shrimp-like animals), clams
and aquatic fly larvae. These were the dominant
animals at most lower river stations sampled for
the Bi-State Program. These animals represent a
food resource for fish, including juvenile
salmonids, sturgeon and other species.
Several dozen fish species may occur in waters
around West Hayden Island. All of the lower
Columbia River is designated critical habitat for
the endangered Snake River spring/summer and
fall chinook, and sockeye salmon. Documents
recently produced by federal agencies evaluated
the impact of dredging activities on threatened
and endangered fish species, and concluded that
these activities were not likely to jeopardize the
continued existence of these fish species.
Other salmonid runs are presently being examined
by the National Marine Fisheries Service for
potential listing; critical habitat for these species
would likely include the waters around West
Hayden Island and possibly riparian habitat.
White sturgeon are another species that are being
studied by state and federal fishery agencies. The
NMFS has not included sturgeon on the list of
species being considered for listing; however,
results of present research could affect the status
of this species. The deep water areas north of

Hayden Island are known to provide habitat for
juvenile sturgeon.
The river area to a depth of 20 feet is termed
"shallow water habitat" by state and federal
resource agencies. Shallow water habitat is
considered important for a variety of fish species,
and the agencies carefully review proposed
development that could have impacts on this area.
Shallow water habitat around West Hayden Island
was studied in 1994 for the Port. This study
characterized shallow water habitat, and found it
to be representative of lower Columbia River
fresh water tidal habitat.
Part of the Lower Columbia River Bi-State
Program reconnaissance survey was a survey of
contaminants accumulated in fish and crayfish
tissue (bioaccumulation). Samples of fish tissue
from areas just downstream of West Hayden
Island and in Oregon Slough had elevated levels
of PCBs, pesticides and some other chemicals.
These areas were identified by the Bi-State
Program 'as areas of concern needing further
study.
A complete listing of environmental resource
documents pertaining to West Hayden Island is
included in Appendix A.

GEOTECHNICAL
CHARACTERISTICS
Hayden Island is a large alluvial sand bar. During
the last 13,000 to IS, 000 years, sands have been
deposited in a deep channel cut into older gravel
deposits by the Columbia River.
Site topography varies between elevation +4 and
+38 feet (National Geodetic Vertical Datum,
1947), with most of the ground surface at or
below elevation +25 feet. Natural slopes are very
gentle, with most of the topographic relief due to
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placement of dredge sand in the area of the heavy
equipment school and the groins on the south side
of the island. Topographic lows are present on
the island, which include small ponds and wetland
areas.

time period varied between elevation +3.5 and
+6.6 feet. Groundwater levels are anticipated to
be more stable in the center of the island and to
fluctuate more widely closer to the shorelines.

DEVELOPMENT CONSIDERATIONS
Man-made sand fills mantle much of the northern
shoreline and smaller areas on the south side of
the island. Sands dredged from the Columbia
River navigation channel have been placed over
large portions ofthe north shore of the island and
over smaller areas on the south side of the island.
The thickness ofthe dredge sands is anticipated to
vary. Areas of higher elevation may contain up to
15 to 20 feet of dredge sand.
Native alluvial sands interbeded with occasional
lenses and beds of silt underlie the entire island to
at least depths of 130 to 150 feet or more. The
dense Troutdale Gravel Formation is known to
underlie the sand deposits.
Figure 3 shows the locations of the field
investigations performed for this study as well as
historical and existing shorelines. Also, six
timber, soil and rock groins are shown that were
constructed on the south side of the island in 1922
to narrow the channel to increase natural scouring
and reduce maintenance requirements. The
placement of dredge sand and the natural
accretion of river sediments have filled in the
areas between the groins. A sand bar along the
south shore was joined to Hayden Island through
this accretion process.

The soils underneath West Hayden Island possess
moderate to high strengths under static loading
conditions and make excellent fills. Relatively
small settlements over a short time period will
result from fill and structural loads being applied
to these granular materials. Lightly to moderately
loaded structures can be supported on shallow
foundations. Heavily loaded structures may
require deep pile foundations.
Review of available geologic literature indicates
that no known faults are mapped on Hayden
Island. Thus, the potential for fault surface
rupture at the site appears to be very low. The
deep soil column under Hayden Island is not
like,ly to amplifY peak ground accelerations.

GROUNDWATER CONDITIONS

The primary geotechnical issue that must be
considered during development of West Hayden
Island is the liquefaction susceptibility of the
near-surface sands.
The field explorations
indicate that portions of the sands in the upper 50
feet will likely experience loss of strength during
strong ground shaking from a nearby or distant
earthquake.
In view of the limited field
explorations in this study and the inherent
variability of flood plain deposits, site-specific
investigations will be required prior to design to
define areas of liquefiable soils.

Groundwater levels on Hayden Island are
influenced by precipitation and the water level of
the Columbia River. The measured water level in
the boring made during the field investigation was
approximately elevation +3.5 feet. Water levels
in the Columbia River as measured at the
Vancouver 1-5 gauging station during the same

A host of standard mitigation techniques are
available for eliminating the liquefaction potential
from each developed site. Improving sandy soils
to prevent liquefaction and excessive vertical
settlements is best achieved by densification. Inplace densification can be done by a variety of
methods and each technique has its own
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technology, effectiveness, cost, and suitability for
different soil types.

CULTURAL RESOURCES
A cultural resources survey of West Hayden
Island was performed for the Port of Portland in
August, 1994.' The abstract of the report stated:
"Previous investigations, including an
intensive survey in 1986 of the central
portion of Hayden Island that includes
much of the present study area, did not
result in the recording of any prehistoric
or historic sites. Building on these
previous studies, the present assessment
provides updated information on the
status of cultural resource inventories and
investigations in the area. Included are
prehistoric and historic overviews that
will be useful in evaluating cultural
resources found on the island.
A review of the site files at the Oregon
State Historic Preservation Office
(SHPO) confirms that no sites have yet
been recorded on Hayden Island. The
single reference to Native Americans on
Hayden Island found in the diary ofMary
Hayden indicates use of the island for
seasonal encampments in the early
historic
period.
As previous
archaeological research has documented
substantial use of nearby islands in the
Columbia River, evidence of Native
American activities almost certainly
exists in some form on Hayden Island,
although it is likely restricted to transitory
activities.

5(Archaeological and Historical Assessment of West
Hayden Island, Multnomah County, Oregon, Heritage Research
Associates, 1994)

Use of Hayden Island by Euroarnericans
began when the Hudson's Bay Company
established a dairy there in the I820s.
The first long-term Euroarnerican settlers,
the Haydens, began living on the island in
1851. It is unlikely that any structural
remains from early Euroamerican
settlement exist because of annual
flooding of the island, but it is possible
that historical artifacts and deposits may
yet exist in the form of archaeological
remains.
Because the island's configuration
changed as it evolved over time, and
especially in views of the extensive
deposition of dredge spoils that have
buried much of the island's original
surface since the I890s, locating any
cultural resources present on West
Hayden Island will be difficult. It is
recommended that construction and
development on the original island--as it
existed before deposition of dredge
materials along the margins--be preceded
by an intensive survey supplemented by
auger sampling or monitoring to insure
that significant archaeological deposits
are not inadvertently disturbed or
destroyed. "
More detailed, site specific cultural resource
investigations will be performed prior to future
engineering design work.

TRANSPORTATION
Because there is no existing road network on
West Hayden Island, the discussion of existing
transportation focuses on the street and highway
network in the vicinity of the island. The
transportation study area includes all major
transportation facilities that could be impacted by
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future development on West Hayden Island (see
Figure 4).

Traffic signals exist at the following intersections
in the study area:

Regional vehicular access to Hayden Island is
currently limited to a single interchange with 1-5
located east of the existing Jantzen Beach Center.
Because of existing traffic congestion at this
interchange, development of West Hayden Island
will require construction of a new bridge crossing
the North Portland Harbor, west ofNorth Portland
Road and the Burlington Northern Railroad
(BNRR). Requirements for the future bridge are
discussed in the next chapter.

o North Marine DrivelNorth Portland Road

EXISTING ROADWAY
CHARACTERISTICS
Existing roadway characteristics including
number of lanes, functional classification, and
traffic control at intersections in the study area are
shown on Figure 4. 1-5 is the only Regional
Trafficway in the study area. Full interchanges
exist at Hayden Island Drive/Tomahawk Island
Drive, Marine Drive, and Denver Avenue/Delta
Park. The mainline ofI-5 is three lanes in each
direction except for the southbound segment from
the Denver Avenue/Delta Park off-ramp to the
Columbia Boulevard on-ramp and the northbound
segment from North Lombard Street to the onramp from Denver Avenue/Delta Park. Both of
these segments are two lanes in each direction.
Other important streets in the study area include
North Marine Drive, North Portland Road, and
Hayden Island Drive. The first two streets are
classified as Major City Traffic and Transit
streets, providing access between 1-5 and the
Rivergate Industrial Area. The latter street is
classified as a District Collector, serving the
function of funneling Hayden Island traffic to and
from the regional transportation system through
the 1-5/Hayden Island interchange.

o

o
o

o
o

North Marine Drive/I-5 Ramps
North Hayden Meadows DrivelNorth
Whitaker Street
Hayden Island Drive/Tomahawk Island
Drive Connector
Tomahawk Island Drive/I-5 Northbound
Ramps
Hayden Island Drive/Center Drive
Center Drive/I-5 Southbound Ramps

The Hayden Island DrivelNorth Farr Road
intersection near the west end of the Jantzen
Beach Center and the Expo DriveNictory
Boulevard intersection are four-way stop sign
controlled. All other intersections in the study
area are two-way stop sign controlled.

TRUCK ROUTES
Truck route designations are important because of
the major industrial areas that are located in the
study area.
1-5, Columbia Boulevard, Marine Drive, N.
Portland Road, and Martin Luther King Jr.
Boulevard are designated as truck routes in the
Portland Comprehensive Plan and Albina
Community Plan. In addition, most of the area
between 1-5 to the east, Columbia Boulevard to
the south, the Willamette River to the west, and
the Columbia River to the north is designated as
a truck district in the City of Portland's
Comprehensive Plan.
.

EXISTING TRAFFIC VOLUMES
Traffic volume information for the study area was
obtained from a variety of sources including the

~
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Oregon Department of Transportation, City of
Portland, and the West Hayden Island Project
Traffic and Transportation Study, DKS
Associates, February 1993, and traffic counts
taken by Parametrix, Inc. during the month of
April, 1995. Daily, AM, midday, and PM-peakhour traffic volumes in the study area are shown
on Figure 5. Existing traffic volumes range from
the year 1992 to 1994 at various locations in the
study area.

experience slow average travel speeds with little
maneuverability on a freeway or delays through at
least one signal cycle at an intersection.

In addition to traffic volumes, the percentage of
trucks on study area roadways is also shown on
Figure 5. The truck volume information is used in
subsequent Level of Service and capacity
calculations. This is an important consideration
since large trucks utilize more street capacity than
an equal number of passenger vehicles.

As shown in Table 2, all study area locations
currently operate at LOS D or better, with the
exception of 1-5 southbound on the Interstate
Bridge during the AM peak hour (LOS "E") and
on 1-5 northbound at the Interstate Bridge during
the PM peak hour (also LOS "E").

TRAffiC OPERATIONS AND lEVEL
Of SERVICE
Level of Service (LOS) is used to quantifY the
degree of traffic congestion and driver comfort on
street or freeway segments or at intersections.
The 1985 Highway Capacity Manual,
Transportation Research Board, describes the
methodologies for calculating LOS on street
segments and at signalized and unsignalized
intersections.
There are six levels of service by which the
operational performance of the roadway system
may be described. These levels of service range
from LOS "A" (which indicates a relatively freeflowing condition) to .LOS "F" which indicates
operational breakdown. LOS "D" is usually
considered as a minimum acceptable standard in
urban areas, although some jurisdictions have
endorsed LOS "E" as acceptable in corridors
which emphasize the use of alternative
transportation modes. With level of service, "D",
some delays are expected for certain traffic
movements. With LOS "E", it is common to

Existing Level of Service for study area freeway
and arterial street segments that would be the
most impacted by development of West Hayden
Island are shown in Table 2. The LOS at
signalized intersections on Hayden Island are also
shown in Table 2.

While Table 2 indicates that the interchange ofI-5
with Marine Drive is currently operating at
LOS"D" during the PM peak, lengthy vehicular
queues have been observed for vehicles
westbound on Marine Drive attempting to go
northbound on 1-5. These queues regularly extend
from the freeway ramp meter back to the
intersection with Marine Drive and from there
across the bridge to the east side of the freeway.
These motorists are actually experiencing
conditions more typical of LOS "E" or "F" during
this time period (Le., generally between 4 and 5
P.M.). Most other movements at the intersection
appear to operate with few delays.

TRANSIT SERVICE
Primary transit service in the study area is
currently provided by Tri-Met Route 5 that
operates between the C-TRAN 7th Street Transit
Center in downtown Vancouver to downtown
Portland. The route also serves Jantzen Beach
Center and the Coliseum Transit Center adjacent
to Memorial Coliseum and the new arena. The
route follows Interstate Avenue (99W) between
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the I-5/Delta Park interchange and the Coliseum
Transit Center.

i

c.

Peak period service to/from Rivergate is provided
along Columbia Boulevard in the peak direction·
only (i.e. A.M. - westbound, P.M. - eastbound).
Route 5 operates on 10- to IS-minute headways
during peak periods. Based on the 1990 Tri-Met
bus passenger census, the route has approximately
5,100 total passengers per day in both directions.

PEDESTRIAN AND BICYCLE
FACILITIES
Separated bicycle and pedestrian routes exist on
both sides of 1-5 between Hayden Island and
Vancouver. South of Hayden Island, a bicycle
route exists on the west side of 1-5 only. A
bicycle route also exists on Force Aveuue south of
North Marine Drive and North Victory Boulevard
from Force Avenue to 1-5.
In addition to these bicycle routes, the "40-mile
loop" public recreational trail traverses the study
area. This trail follows North Marine Drive,
North Portland Road, and the Columbia Slough.

Railroad main line. Although the track is owned
by the BN, the Union Pacific Railroad (UP), the
Southern Pacific Railroad (SP), and Amtrak also
use the track under trackage rights granted by BN.
UP's joint operating rights assures that the island
can be served by both of the major western
railroads at the lowest possible freight rates.
Current rail traffic across West Hayden Island
averages 48 through trains per day. On peak days
there are nearly 100 movements per day when
light engines and switching activity are added to
the through train count.
Current average
occupancy of both main line tracks is less than 20
percent, although on an hourly basis this varies
widely from zero occupancy (no trains) to over 60
percent occupancy (36 minutes of a given hour).

FUTURE TRAFFIC CONDITIONS
Planned Improvements
There are two significant transportation
improvements identified in the Regional
Transportation Plan which could affect traffic
and circulation in the vicinity of West Hayden
Island. These include:

RAILROAD
The Burlington Northern Railroad (BN) double
track main line crosses Hayden Island on a berm
that is the high point of the island (+48.6 feet
NOVD, top-of-rail).
The line crosses the
Columbia River on a lO-span bridge with a 462foot swing span; it crosses the North Portland
Harbor on an 8-span bridge with a 340-foot swing
span.
West Hayden Island lies between the western
termini of the two primary railroad routes from
the Pacific Northwest to the Midwest and Eastern
United States, approximately one mile from the
western terminus ofBNs main line and four miles
from the western terminus of the Union Pacific

I. Implementing the south-north high capacity
transitfrom Clackamas County to Vancouver,
Washington - high capacity transit service
alternatives are currently under consideration
in this corridor. An alignment for fixed
guideway service would likely be located on
the west side ofl-5, with stations in the Delta
Park area and on Hayden Island between 1-5
and the Jantzen Beach Center. This project is
identified in the RTP as a 10-year priority.
Because of funding limitations, the region is
reconfiguring this project

2. Constructing a bridge to West Hayden Island
from Marine Drive - This project is identified
in the RTP as a 10-20 year projectto be

~
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TABLE 2
EXISTING lEVELS Of SERVICE

N. Marine Drive
N. Marine Drive
N. Marine Drive

Westofl-5
West of Force Avenue
West ofN. Portland Rd

0.60
0.29
0.43

C
A
B

0.47
0.19
0.38

B
A
B

0.63
0.27
0.41

C
A
B

N. Portland Road

South of N. Marine Drive

0.39

B

0.34

B

0.62

C

W. Hayden Is.
Drive

West ofFarr Road

0.15

A

0.18

A

0.15

A

1-5 Northbound

South of Marine Drive
Interchange
Portland Harbor Bridge
Interstate Bridge

0.39

B

0.48

B

0.73

C

0.38
0.39

B
B

0.51
0.65

C
C

0.83
0.93

D
E

0.81

D

0.69

C

0.53

C

0.76
0.96

D
E

0.58
0.61

C
C

0.46
0.55

B
C

1-5 NB Ramps/Tomahawk Drive

11.9

B

11.1

B

15.5

C

Center Drive/Hayden Island Drive

8.8

B

8.8

B

8.8

B

Center DrivelI-5 SB Ramps

5.9

B

7.6

B

7.7

B

Marine Drive Interchange/I-5 Ramps

22.7

C

20.6

C

25.9

D

1-5 Northbound
1-5 Northbound
1-5 Southbound
1-5 Southbound
1-5 Southbound

I
2

South of Marine Drive
Interchange'
Portland Harbor Bridge'
Interstate Bridge

Capacity Ratio
vIc = Volume!
An additional 1,500 vehicles per hour was added to the freeway capacity due to the fourth auxiliary lane that exists in these sections.

Sources:

Parametrix, Inc. (Freeway and Arterial Street LOS, Signalized Intersection LOS for midday on Hayden Island and for all time periods
at I-5/Marine Drive). West Hayden Island Project Traffic and Transportation Study, DKS Associates, February 1993 (Signalized
Intersection LOS, AM and PM peak on Hayden Island).
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constructed as warranted by development. A
preferred alignment for this bridge was identified
in the HCfJ'den IslqndBridge Connection to North
Marine Drive stndy conducted by W & H Pacific
in October, 1993. Additional discussion of the
bridge is included in the next chapter.

o

The following additional locations would operate
at LOS E or F in the year 2015.

o

Future Background Traffic Volumes
Future traffic volume forecasts were based on
growth rates developed from the City of
Portland's travel demand forecasting model.
Average annual traffic volume growth rates on
various streets in the study area range from 1.1%
to 2.9%. These growth rates assume future retail,
office and/or residential growth on the island.
Also assumed in the traffic forecasts is a generic
high capacity transit system within the 1-5
corridor linking Portland and Vancouver. This
system could be either light rail or high frequency
express bus service.
Figures 6 and 7 show the future traffic volumes
without development of West Hayden Island in
2005 and 2015, respectively.

1-5 southbound ramps at Center Drive,
Midday Peak (LOS "F"O.

o
o
o

1-5 northbound mainline on the Interstate
and Portland Harbor Bridges, midday peak
(LOS "E").
1-5 southbound mainline on the Portland
Harbor Bridge, AM Peak (drops from LOS
"E" to LOS "F").
1-5 north- and southbound ramps at North
Marine Drive, PM Peak (LOS "E").
North Marine Drive west of 1-5, AM and
PM Peaks (LOS "F").

The midday level ofservice "F" at the intersection
ofthe southbound 1-5 ramps with Center Drive is
an impact which is expected to occur due to
general growth and development on the eastern
part of Hayden Island (particularly related to
Jantzen Beach Center and surrounding potential
development). This impact could be mitigated by
the improvements at the intersection of the ramp
termini with Center Drive.

Future levels of Service
Future Levels of Service (LOS) were calculated at
study area locations using the year 2005 and 2015
traffic volumes described previously. Table 3
summarizes the 2005 and 20 IS LOS for Freeway
and arterial street segments and key intersections
in the study area.
As shown in Table 3, all locations would operate
at LOS D or better in the year 2005, except for:

o
o

o

1-5 northbound mainline on the Interstate
and Portland Harbor Bridges, PM Peak
(LOS "F").
1-5 southbound mainline on the Interstate
Bridge, AM Peak (LOS "F").
1-5 southbound mainline on the Portland
Harbor Bridge, AM Peak (LOS "E").

In 2015, the interchange ofI-5 with Marine Drive
is expected to operate at LOS "D" during the AM
peak hour and LOS "E: during the PM peak hour.
No options for improving this interchange are
currently under consideration. However, the
Oregon Department of Transportation is presently
evaluating options for adding northbound on-and
off-ramps on 1-5 at Columbia Boulevard.
Preliminary traffic evaluation of these
improvements has been conducted under the
auspices of the city of Portland's Columbia
Corridor Study. Early modeling results have
found that the addition of northbound ramps at
Columbia Boulevard causes a redistribution of
traffic away from the Marine Drive interchange.
However, significant further analysis of these
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TABLE 3
2005 AND 2015 LEVELS OF SERVICE
NO DEVELOPMENT ON WEST HAYDEN ISLAND

N, Marine Dr
N.MarineDr
N. Marine Dr

WestofI-5
West of Force Avenue
West ofN. Portland Rd

0.80
0.34
0.24

0
B

N. Portland Rd

South ofN. Marine
Drive

W. Hayden Is.
Drive

1-5 Northbound
1-5 Northbound
1-5 Northbound

1-5 Southbound
1-5 Southbound
1-5 Southbound

F
B
B

0.67
0.29
0.28

C
A
A

0.86
0.37
0.37

0
B
B

0.83
0.35
0.24

0
B

A

1.01
0.43
0.31

0.52

C

0.63

C

0.46

B

0.55

C

0.70

0.15

A

0.15

A

0.18

A

0.18

A

0.15

A

South of Marine Drive
Interchange
Portland Harbor Bridgel
Interstate Bridge

0.46

B

0.52

C

0.54

C

0.88

0

0.82

0

0.90

0

0.45
0.45

B
B

0.51
0.51

C
C

0.61
0.78

C

0

0.91
0.92

E
E

1.01
1.14

F
F

1.19
1.36

F
F

South of Marine Drive
Interchange2
Portland Harbor Bridge2

0.91

E

1.00

E

0.79

0

0.61

C

0.63

C

0.72

C

0.92
1.19

E
F

1.08
1.41

F
F

0.70
0.74

C
C

0.63
0.87

C

0

0.54
0.64

C
C

0.62
0.73

C
C

I WestofFarrRd

Interstate Bridge

, ,jl:

,I, II: 1,!r~"l:,I,'lm!lr!oil'll
j;riiblj~l;I!@itWl! II

1-5 NB Rarnpsrromahawk Drive

11.3

B

ll.5

Center DrivelHayden Island Drive

9.0

B

9.1

Center Drive 1-5 sa Ramps

8.6

B

8.0

F
B
B

C

0.82

0

I

0.15

I

A

I 11111 i 1111:1111:1 II il,:1 ,I 'III ,II
c <

I,

A

1.04
0.44
0.32

B

<C

0*

23.4

C

34.6

B

10.6

B

11.5

B

B

>100

F*

>100

F

25.1
Marine Drive Interchange 1-5 Ramps
0
35.0
0*
C
29.2
0
23.2
1
Capacity Ratio
2 VIC = Volume!
An additional 1,500 vehicles per hour was added to the freeway capacity due to the fourth auxiliary lane that exists in these sections.
* Exceeds VIC ~ 0.95
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ramps will be required to determine ifthey should
be constructed and what their ultimate impact will
be on relieving the existing and projected future
congestion problem at I-5/Marine Drive. Issues to
be resolved would include, but are not limited to,
freeway mainline impacts, consistency with
recommendations of the Columbia Corridor
Study, impacts on the St. John's area, etc.

UTILITIES
Existing utilities on or in the vicinity of West
Hayden Island are shown on Figure 8 and
described below.

WATER
The City of Portland maintains a 16 inch
waterline which crosses the North Portland
Harbor via the 1-5 bridge to service East Hayden
Island. This water line feeds a 12 inch pipe that
runs along North Hayden Island Drive terminating
at the end of the road, approximately 200 feet east
of the Burlington Northern railroad tracks. This
waterline and proposed modifications under
consideration by the City of Portland are
inadequate to provide service for full development
of West Hayden Island.
The City of Portland also owns a 24 inch
waterline that runs along N. Suttle Road and
generally extends east on N. Marine Drive as a 12
inch line. The line has adequate capacity to serve
as the connection point for W. Hayden Island
development via the new bridge.

SANITARY SEWER
The sanitary sewer lines servicing East Hayden
Island terminate approximately 550 feet east of
the railroad. These services are not adequate to
support West Hayden Island development.

The City of Portland also maintains a 10 inch
sanitary sewer line which runs along N. Suttle
Road to a pump station at the intersection of N.
Portland Road and then connects to a IS inch
main which runs east along N. Marine Drive. The
existing mains are capable of handling the extra
flow that would be generated by West Hayden
Island development.
The City of Portland also maintains two outfall
pipes, 54 inch and 72 inch, which cross West
Hayden Island parallel to and 600 feet west ofthe
railroad. These pipes are outfalls for the
Columbia Boulevard Wastewater Treatment Plant.
The City is evaluating a possible additional
pipeline and outfall facility traversing the Port
property near the existing facilities. This is part of
the Combined Sewer Overflow project to remove
and treat overflows on the lower Columbia
Slough. In addition, the City is planning a
dechlorination facility near their existing
facilities.

POWER
Bonneville Power Administration (BPA)
maintains a 115 kilovolt, three phase overhead
transmission line which crosses West Hayden
Island running north to south, midway between
the west end ofthe island and the railroad tracks.
Pacific Power and Light also owns an overhead
lIS kilovolt, three phase line that crosses the
island parallel to and 450 feet east of BPA's line.
Portland General Electric (PGE) maintains a
substation located just west of the Burlington
Northern Railroad. The substation is fed by an
overhead lIS kilovolt, three phase line which taps
PP&L's line.
The substation supplies the
following lines:
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o

An overhead 115 kilovolt, 3 phase line
which crosses the slough as an overhead
line to supply the Rivergate substation
located southwest ofN. Marine Drive.

policies and regulations governing navigable
waters.

o

Two overhead, 13 kilovolt, 3 phase lines
which parallel the railroad heading north.
One ofthese lines heads west and serves the
north shore of West Hayden Island while
the other serves the Jantzen Beach area.

o

An overhead 13 kilovolt, 3 phase line
(Mainland Line) which heads south from
the substation parallel to the railroad. At
the shoreline of the North Portland Harbor,
the line drops into a vault and crosses the
slough as a submarine line.

Northwest Natural Gas owns a four inch class "B"
57 psi line that runs along N. Hayden Island Dr.
and terminates near the railroad. However,
discussions with Northwest Natural Gas indicate
that class "B" lines are rated as a regular pressure
lines and are inadequate for industrial
development.

There are no underground power lines west of the
substation. Discussions with PGE indicate that
adequate power supply for West Hayden Island
development would require construction of a
fourth feeder line from the substation.
The right-of-way established for the Bonneville
Power Administration (BPA) and Pacific Power
and Light (PP&L) transmission lines cannot be
used for construction of habitable structures.
Roads, railroads and parking lots may be
constructed in these zones if approved by the
utility company and if constructed to their
standards. The lowest transmission line on the
island is 90 feet above the ground. There is a
clearance of 160 feet when the lines cross the
North Portland Harbor.
The cost to move a steel tower is approximately
$200,000 to $300,000.
Since the existing
alignments make straight runs across the island,
movement of one tower would require the
realignment of several other towers. The points at
which the lines leave the mainland or specific
points that cannot be readily changed due to

NATURAL GAS

Northwest Natural Gas also owns an 8-5/8 inch
class "D" feed main located on the west end ofN.
Suttle Road. This line has sufficient pressure to
satisfY the medium to light natural gas demands
anticipated. Gas feeds from this end of the road
and reduces to a 4-1/4 inch class "B" line which
runs along N. Suttle Rd. to the intersection ofN.
Portland Road. To function as a class "D" line,
and qualifY as a feed line for West Hayden Island
Development, the 4-1/4 inch section along N.
Suttle Rd. will need to be replaced. This could
then be connected to the island via the new
bridge.

PHONE
US West Communication maintains three, 4 inch
ducts along Hayden Island Road. These ducts
serve as trunk lines for the buildings in that area
but do not have capacity for expansion.
US West also provides service to the North
Rivergate area by a trunk line that runs down N.
Marine Drive east of the Burlington Northern
railroad. The trunk line has six 4 inch ducts
available at the Marine Drive Extension overpass
in anticipation of a slough crossing. These ducts
have the capacity to serve future development of
West Hayden Island.

~
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CABLE TELEVISION
Columbia Cable maiutains underground utilities
to residences along Image Canoe Avenue. All of
their lines follow existing roadways, and no
facilities are located west of this area.

OPEN SPACE/RECREATION
In planning a large scale development project
such as West Hayden Island, it is also important
to consider existing open space/recreation
conditions on and in the vicinity ofthe island.
With most of the human activity limited to the
east end of the site and surrounded by water on
three sides, West Hayden Island is isolated and
physically remote. The site is considered a
significant natural resource within the Metro
Greenspaces program and by the City of Portland.
The island is characterized by a linear, forested
center with a broad, sandy beach on the Columbia
River side and a narrow, sandy/silty beach on the
Oregon Slough side. With a high water table and
limited flooding as a result of controlled river
flows, the island, over time, has established thick
deciduous forests ofcottonwood, ash and willow.
Dense communities of understory plants and
thickets provide ideal habitat for wildlife. The
past use of the island for cattle grazing and the
clearing by utility companies for overhead power
lines have maintained some linear grassy open
spaces on the island which "compartmentalize"
the forested areas. The large mounded deposits of
granular rip-rap along the south shore of the
island have become established with perennial
herbaceous plants, lichen and grasses. These
mounds form unusual convex-shaped "pockets" or
clearings, which orient outward to the Oregon
Slough.

The west tip of the island has a panoramic view
of part of the working harbor of the Columbia
River. From this vantage point, Terminal 6 and
Kelley Point Park are visible to the west, and the
Port of Vancouver can be seen to the north. Tug
boats are also an active part of the riverscape and
barges are steered through this relatively narrow
portion of the Columbia.

VISIBILITY AND ACCESS
The west portion of Hayden Island has little
visibility from major roadways or other public
spaces. With the only existing access point to the
site being a small dirt roa" with a locked gate
under the railroad embankment, it is a difficult
area to access. The property is currently managed
to limit public access because ofthe difficulty of
controlling unwanted activities including transient
camps, garbage dumping, off-road vehicles,
vandalism and fires.

"DeFACTO" RECREATION
The site is not currently used on a frequent or
regular basis for recreation by the general public.
Currently, the only access to the general public is
by private boat. From the main channel of the
Columbia River, a generous sandy beach extends
the length of West Hayden Island. Arrival by
boat is easy on this beach. There is some
evidence of weekend day use such as swimming,
sunning, and picnicking along the north beach.
Some occasional camping appears to take place
on the west tip and the north facing beach.
The Oregon Slough is sometimes used by waterskiers due to the calmer water afforded by
protection from winds. Boat access to the island
from the Oregon Slough side is more difficult. A
number of log rafts tied up along the south side of
the island significantly limit points of access.
Most of the riverbank is very steep and eroded,
with water currents tending to undercut bankside
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trees. The beaches are subject to inundation on a
daily basis, depending on the tides and water
level.

benches. It is the only public park on Hayden
Island.

Several dirt roads provide some access within the
island. Due to the dense understory of plants and
blackberry thickets, any hiking that may occur on
the island is probably limited to the north beach
and the few roads or jeep trails. There is some
evidence of hunting on the island. Transient
camps are sometimes found adjacent to the
railroad embankment.

As a linkage to existing park facilities, trail
connections are being carefully planned in the
area. The 40-Mile Loop consists of 140 miles of
trails and on-street connections for bicycle and
pedestrian use around the Portland metropolitan
area. The 40-Mile Loop links a great number of
significant public recreation sites in the vicinity.
The waterways ofthe Columbia Slough may even
one day become a water trail for canoeists. A
segment of the 40-Mile Loop is located along the
north side ofN. Marine Drive linking Delta Park
and Kelley Point Park. A new cross-peninsula
segment is planned along Carey Blvd. to connect
with the rest of the main route located on N.
Willamette Blvd. The cross-peninsula portion of
the 40-Mile Loop will connect directly to the
Smith & Bybee Lakes Interpretive Center and
create new trail access points for the adjacent
neighborhoods.

EXISTING RECREATION FACILITIES
IN THE VICINITY

EXISTING MARINE RECREATION
FACILITIES IN THE VICINITY

Existing land-based recreation facilities in the
Hayden Island vicinity include a wide variety of
opportunities ranging from very intensive, high
levels of activity to passive, undeveloped natural
areas. Most of the facilities are operated by
Portland Bureau' of Parks and Recreation and
include:

Existing marine recreational water uses on the
Willamette and Columbia Rivers include water
skiing, power boating, sailing, jet-skiing and sail
boarding. Fishing is also an important activity for
residents of the area. The trend of recreational
water usage is expected to continue and to place
an increasing demand on the Columbia River.

There are several shallow coves fonned beside the
rocky deposits.
Some of these coves are
accessible by boat and there are several small
trails worn through the underbrush onto the
island. The waters of the Oregon Slough are
favored by anglers, but swimming is considered
very dangerous on this side of the island due to
underwater obstructions, snags and rusting chain
and cables from the log rafts.

a
a
a
a
a

East Delta Park
Multnomah County Expo Center
Heron Lakes Golf Course
Kelly Point Park
Smith & Bybee Lakes

Lotus Isle Park is a neighborhood park located on
East Hayden Island. It is approximately I acre in
size and contains a tot lot, a walking path and

According to an Oregon State Marine Board
report, Recreational Boating on the MidColumbia River (St. Helens to The Dalles):
"The public transient tie-up facilities are unable to
accommodate this large and increasing population
of recreational boaters. The tie-up facilities on
Government Island, as well as the surrounding
islands (which) do not have facilities on them,
receive a high degree of use each summer because
of their proximity to public launching ramps and

~
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private moorages in the Portland metro area.
Often these facilities are overcrowded, but boaters
use them anyway and cite the lack of tie-up
facilities elsewhere as their primary reason for not
traveling out of the metro area."

ofthe island. The beaches on the Columbia River
side of Sauvie Island are extensive and frequently
used.

The Marine Board report also cites conflicts
between commercial river uses and recreation
uses. "Large commercial vessels are constrained
to a narrow channel and recreational boaters must
give way to the constrained vessel when passing
one another." It recommends that new facilities,
"...be strategically located to draw boaters out of
areas primarily used by commercial vessels." The
report also states: "Additional tie-up facilities
will (be located) to help draw boaters away from
environmentally sensitive areas and concentrate
recreational activity in selected areas, better able
to withstand a high degree of recreational use."
No new boating facilities are proposed in the
report for West Hayden Island.
East Hayden Island has several private moorages
on both the Columbia and the Oregon Slough
sides. A number of marinas, fuel docks and yacht
clubs are located along Marine Drive on the south
shore of the Columbia between East Hayden
Island and NE 33rd Avenue. Public day-use boat
launches and trailer parking facilities are located
on NE Marine Drive at NE 43rd Avenue on the
Columbia.
Government Island to the east of Hayden Island
has three State Marine Board tie-ups located on
the north side of the island. The sandy beaches
are used extensively for day-sue activities such as
water skiing and for unimproved camping,
Sauvie Island to the west of Hayden Island has
several private boat launches, fuel and tie-up
facilities including Bayport Marina, Hadley's
Landing and the Gilbert River facility. Located
on Multnomah Channel, Coon Island has two
State Marine Board tie-up facilities on each side
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INTRODUCTION
Creation of a development plan for West Hayden
Island is a complex undertaking because of the
wide range and inter-relationships of the various
development requirements. The three major
elements of the project are:
CI Marine facilities
CI Infrastructure
CI Environmental assessment, permitting
and mitigation
The marine facility component of the
development program "drives" the other two
elements. Marine facilities will create the
demands placed on the infrastructure and create
the potential impacts to the environment. Marine
facility planning for West Hayden Island needs to
be able to accommodate dynamic market
conditions and cargo requirements yet be low
impact so as to avoid or minimize environmental
problems.
In addition, West Hayden Island will be a
complex intermodal transportation facility
involving access by water, rail and road.
Development of this type of facility is an
extremely important component of the regional
and statewide transportation system and one
strongly supported by current Federal
transportation policy.
The purpose of this chapter is to identitY key
planning and design criteria that will frame
subsequent alternatives development and
analyses. Development parameters are described
for eight subject areas:
CI Marine Facilities
CI Rail
CI New Bridge Access

CI
CI
CI
CI
CI

Fill Requirements
Channel Access and Turning Basin
Utilities
Open Space
Environmental Regulation

MARINE FACILITY
REQUIREMENTS
This section outlines the development parameters
for the range of marine facilities that may be
considered for construction on West Hayden
Island. Facility requirements are presented for
five potential ship berth configurations and for
marine terminals that handle the following cargo
types: containers, automobiles, dry bulk, grain,
and break-bulk.
The development parameters reflect current and
projected technology for marine facilities.
However, given the 20 to 40 year development
time frame for West Hayden Island, marine
facility requirements will certainly evolve as
technology evolves. Changes in ships, loading
and unloading systems, intermodallinkages, rail
cars, logistical systems and data base management
are expected, although no uniform trends are
foreseen. Change will be incremental, not radical.
Therefore, flexibility will be key to facility layout
as the development parameters are applied.

BERTHS
Marine terminal facilities at West Hayden Island
will include berths for both ocean going ships and
river barges; These berths can be one or more of
the following type (see Figure 9):
A: Floating barge with access ramps
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B: Caisson supported barge with access ramps
C: Pile supported fixed platfonn with access
ramps
D: Marginal wharf on pilings
E: Marginal wharf with sheet pile wall
The berths can be classified into two general
types: off-shore berths with access ramps and
marginal berths along the shoreline. Most of the
wharf types can serve all of the terminal types
which could be required at West Hayden Island.
The floating berth (A) is most ofteu used at
automobile import/export tenninals; it is not
suitable for bulk tenninals and is not
recommended for a pennanent installation of
container cranes. The caisson supported berth (B)
has not been used in the U.S., is expensive, and is
also not recommended for use with container
cranes. The other three berth types are the types
most commonly found in U.S. ports; C is typically
used for bulk tenninals, but not containers, and D
and E for containers. Berth types are further
evaluated in Chapter 4.
Each marine tenninal may be made up of one or
more berths. In general, a tenninal served by
more than one customer or by more than one
regular ship service string can have its throughput
limited by having only one berth available.
Therefore, marine tenninals are typically multiberth facilities such as the Port's Tenninal 2, 4, or
6. However, marine facility development is often
undertaken on a single berth basis and, therefore,
the following presentation of marine facility
requirements focuses on individual berths.
Typical tenninal characteristics of the five key
cargo types are summarized in Table 4. These
characteristics were used as starting points for
sizing marine facilities during alternatives
development (Chapter 4). Table 5 presents

general dimensions of typical dry bulk and
container cargo ships.

CONTAINER TERMINALS
Container tenninal design factors include property
size and configuration, access by both water and
land, and storage and handling modes. The
property configuration must accommodate
berthing requirements for container ships.
Additionally, the site must be of sufficient depth
for berth, container yard, truck and rail access,
and support facilities. The operational modes by
which containers are stored and handled affect the
area, the efficiency, and the annual throughput of
the terminal. This section outlines the parameters
for these basic factors and identifies their relation
to potential development at West Hayden Island.
The annual throughput capacity of a container
tenninal is a function of:
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl

Property configuration
Ship schedule
Number of containers per ship
Dockside crane capabilities
Traffic patterns
Container yard (CY) storage/handling
capacities
Dwell time of containers in CY
Truck entry/exit complex
Intennodal rail yard capabilities
Commercial shipping market
Labor relationships

Which elements are controlling are a function of
individual project opportunities and constraints.
The best container terminal design will be a
productive balance of all of these factors.
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I

TABLE 4
TYPICAL TERMINAL CHARACTERISTICS

I
I

1_1111:1
Annual thruput

120,000240,000
containers
50 -100

Term size (Acres)
Usual min. no. of
berths/Terminal
Ship
Barge
Max ship size

Berth Length
Desirable property depth
(feet)
Min. depth at berth
Max. barge size (feet)
Vehicular access
Dockside Equipment
Cranes

2
I'
Post
Panamax
class
1000 ft
1500
minimum
45 ft
266x42
trucks,
strads

15,000,000
MT
125

6,000,000
MT

115

100,000200,000
vehicles
50 - 100

3
NA
70,000
DWTclass

1-2
2
70,000
DWTclass

2
0
30005000 veh

800 ft
2150

800 ft
2350

800 ft
200-1000

45 ft
266 x42
Trucks

45 ft
266x42
Trucks

30 ft
autos,
vans

I
I
[

I

I
I

2
minimum

Loader/unloaders
Conveyors

I

I
I

I
I

'Can share ship berth

I
[

Berth Requirements
Ship dimensions affect berthing loads, crane
requirements, and crane loadings on the wharf.
Most containerships in service are ofthe Panamax
Class, 13 containers wide on deck, with 106' beam
and 860' length. Newer ships are of PostPanamax Class, 16 containers wide on deck, with
up to 132' beam and 950' length. Recent PostPanamax ships are being ordered with 17

containers wide on deck. West Hayden Island
berths should be capable of servicing ships with
18 containers wide on deck.
Dockside cranes each should have the capability
of loading 30 to 35 containers per hour. The
annual capacity ofeach crane is 50,000 to 100,000
lifts depending on terminal operating patterns.
Post-Panamax ships can be serviced by two to
four cranes at one time, depending on the ship

I

I
I
I
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TABLE 5
TYPICAL CARGO SHIP SIZES

il"'~IIIII~1

Bulk Ships
• Handy Size
• Panamax
Container Ships
• Pacesetter (C-6)
• C-8
• C-9Panamax
• C-I0 Post Panamax
• C-ll Class Post Panamax

25
60

555
727

79
106

33
42

23
39
35
41
66

670
787
860
902
905

90
100
106
129
131

36
40
38
41
46

stow pattern, the quantity of containers being
loaded and unloaded, and the demands of the
shipping schedule.
The actual number of berths needed for each
terminal varies by the number of accounts, and the
number and frequency of ship calls. A two berth
minimum facility provides greater flexibility in
attracting customers.
Backland Requirements
Backland development consists of paved areas for
the handling and storage of containers. The depth
of the backland area from the berth to the
intermodal yard (IY) should be at least 1500 feet;
greater depth provides more flexibility to respond
to operational changes and technology shifts.
The possible modes of operation for handling
containers include:

o
o
o
o
o

hustler and chassis
straddle carrier
front loader
rubber tired gantry crane (RTG)
Rail mounted gantry crane (RMG)

o

bridge crane

The Port of Portland currently operates Terminal
6 with front loaders and hustler and chassis.
The container yard (CY) size can vary from 30 to
50 acres per berth, depending on peak storage
demand and the density of container storage.
Storage densities vary from 50 containers per acre
for wheeled storage, to 250 containers per acre for
dense grounded storage.
Rail Requirements

It is anticipated that approximately 50% of the
container volume will be handled by rail. The
intermodal rail facility can be on the terminal or
near the terminal. The most successful location
will allow unlicensed terminal equipment and
personnel direct access to 'and from the rail yard.
The intermodal yard (IY) for each berth should
have the capability of working two trains of 28305 ft. doublestack rail cars simultaneously. The
rail cars may be served by straddle carriers, frontloaders, RTGs or RMGs. The rails should be
spaced to allow various modes of operation,
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possibly including trackside container storage. If
trackside storage is not provided in the IY, the
storage will occur in the CY.
Working track lengths should be as long as
possible, to minimize time required for train
breakup or assembly. Working tracks in on-dock
terminals are typically 2500' to 3500' long.
Storage track for 56 dou!Jlestack rail cars should
also be provided. The extent of arrival and
departure tracks will have to be coordinated with
the other terminal design requirements, and with
the requirements ofthe railroads serving the site.

Gate Complex Requirements
Approximately half of the total volume of
containers handled by each terminal will enter and
leave the facility by truck through a gate complex.
Employee and visitor's automobiles will also use
the gate.
The gate facilities wiIl generally occupy about six
percent of the terminal area. Included will be
inbound truck queues and processing areas, and
outbound truck queues and processing areas.
Traffic volumes and the sophistication of the
processing areas will determine the final gate
areas and facilities.

I
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CONTAINER TERMINAL DIAGRAM
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Other Facilities
A Gatehouse/Administration building will house
administrative personnel and functions. This is
usually a 10,000 SF building on two floors.
A Maintenance and Repair building will service
yard equipment and chassis. The building size
varies depending on the work done on the
terminal, but is usually about 25,000 SF.
A Refrigerated Container area will provide
electrical power to maintain the temperature of
frozen or chilled cargo. Power can be provided by
fixed facilities or portable generator units.
A Reefer Wash facility will ease cleaning the
insides of reefer containers. The minimum
configuration is a truck-high platform and access
ramp for cleaning equipment.
Marine Operations Buildings, generally located
behind the berth areas, house personnel to control
the ship and longshoreman supervisors, and
provide longshore toilet and break facilities.
Figure 10 provides a conceptual layout of the
various container terminal functions. Table 6 lists
key container terminal characteristics.

DRY BULK TERMINALS
Most dry bulk marine terminals in the u.S. are
dependent on rail for the inland movement of
cargo. The rail cargo transport mode results in
more terminal area demands and, in tum, the
terminal area requirements are largely dependent
on the length of the train that must be handled
during the loading and unloading operation at the
terminal.

arrive at the terminal via rail. These commodities
are generally placed in a covered or uncovered
storage area on dock after being unloaded from
the rail car. Facilities can serve single or multiple
commodities depending on configuration, storage
available and operational conditions including
cleaning between uses.
When a ship arrives, the commodities are
"reclaimed" from storage and moved to the ship,
generally by conveyor belt. The ship can be
loaded by a fixed loader which requires the ship to
be moved under the loader spout and therefore
requiring a longer time at dock. Alternatively, the
ship can be loaded by a moveable loader which
allows the ship to remain stationary and the loader
to move from hatch to hatch. In some instances a
ship can be directly loaded from rail cars although
this requires close coordination with rail
movements and is hard to implement for large
shipments.
This method can be used in
conjunction with a reclaiming operation.
A dry bulk terminal will handle entire trains in
one unit without the need to break up the train
into smaller strings of railcars. It will normally
require a loop track within the terminal area
capable ofaccommodating two or more unit trains
at least 7,500 feet long (Figure 11). It is worth
noting that although Figure 11 portrays a
symmetrical loop, the loop track can be adjusted
to accommodate some site constraints. What is
critical however, is that total track length equal or
exceed 7,500 feet, that track curvature not exceed
7°30', and that the loop has sufficient straight
track segments to accommodate switching and
unloading equipment requirements.
(These
considerations also apply to a grain terminal,
Figure 12.)

Dry bulk movements on the Columbia River tend
to be dominated by export commodities that
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TABLE 6
CONTAINER TERMINAL PARAMETERS
Max. Annual Throughput
Max. Ship Size
Average Ship LoadlDischarge
Max. Rail Car Traffic
Max. Rail Car Spots
Max. Rail Storage Spots
Typical Rail Car Size
Max. Unit Train Size
Total Terminal Area Per Berth
Minimum property depth (to IY)
Minimum Length - Parallel To Berth
Max. No. of Trncks through Gate
Facilities:
Gate
Gatehouse
M&RShop
Marine Operations Building
Employee Parking

120,000 containers/berth
Post-Panamax
2,000 containers / call
12,000 doublestack cars / year (6,000 in
6,000 out)
56 doublestack
56 doublestack
305 ft for doublestack (5 platforms)
28 doublestack cars
50 acre minimum
1,500 feet
1,000 feet
120,000 (60,000 in and out) / year
6 acres
10,000 SF
25,000 SF
5,000 SF
200 cars

I
I

I

I
I
I
I

I
I

Development parameters for a conventional high
volume dry bulk tenninal are listed in Table 7.

parameters in Table 8 are based on a stand alone
Grain Tenninal operation.

GRAIN TERMINAL

AUTO TERMINALS

Site requirements for a Grain Tenninal are very
similar for those needed for a dry bulk unit train
operation (Figure 12). The land area necessary
for the grain storage facility is smaller than for
dry bulks but has the same loop track
requirements. It is possible to combine a Grain
Tenninal with a Dry Bulk tenninal with one berth
dedicated to grain. However, some flexibility in
the contractual arrangements for use of the loop
track is necessary to make this possible. The

In general, Auto Tenninals are extremely flexible
in configuration (Figure 13). The storage area and
rail & truck loading areas can be accommodated
in any open area and may have areas designated
for first-point-of-rest, processing, and separate
import and export storage. The buildings can be
modular or lightweight metal buildings easily
added or removed.

I
I

I
I

I
I
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TABLE 7
DRY BULK TERMINAL PARAMETERS
Maximum Annual Throughput - One Berth
Maximum Annual Throughput - Three Berths

6,000,000
15,000,000

Maximum No. of railcars/year - One Berth
Maximum No. of railcars/year - Three Berths

67,000
165,000
:

Maximum Ship Size

.

MT
MT

70,000 DWT
50,000 MT

Average Ship Load
Maximum On-site Railcar Requirements - One Berth:
Full Unit Trains
Empty Unit Trains
Railcar unloading mode

2
I

Bottom or
Rotary

Unit train length

7,500 feet

Length - Par. to Berth (min)

2550 Feet

Desirable property depth

2150 Feet

Property Area (typical)

125 Acres

Berth Requirements:
Maximum No. of Berths
Minimum Length - One Berth Face
Minimum Waterfront - Three Berths
Dredge Depth at Berth
Miscellaneous Requirements

3
800 Feet
2,300 Feet
45 Feet
Rail Access
T Nm Tr.~k

Berth Requirements
Vessels serving automobile tenninals are
generally in the range of 600 to 700 ft. in length.
They carry 3000 to 5000 vehicles per ship and
generally discharge about 2000 autos per call;
industry trends have also been toward smaller
shipments and more frequent ship calls. The
actual number of berths needed for each tenninal
varies by the number of accounts served by the
tenninal. A tenninal serving one or two accounts

can handle over 100,000 vehicles per year on a
single berth if the ship schedules do not conflict.
Tenninals handling multiple accounts will need
two or more berths depending on ship conflicts
and client mix, so a one berth facility has many
limitations for marketing and operations. The
cost of auto carrier ships today is $20,000 to
$50,000 per day, so ship operators prefer not to
have to wait for berth space.

~
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TABLE 8
GRAIN TERMINAL
Maximum Annual Throughpu1JBerth
Maximum No. Of railcar slyear

6,000,000 MT
70,000

Maximum Ship Size

70,000DWT

Average Ship Load

70,000MT

Maximum On-site Railcar Requirements:
Full Unit Train
Empty Unit Train
Railcar unloading mode

2
I
Bottom

Unit of train length

7,500 feet

Length - Par. To Berth (min)

2,100 feet

Desirable property depth

2,350 feet

Property area (typical)

lIS Acres

Berth Requirements:
Minimum No. of Berths
Minimum Length - Berth Face
Dredge Depth at Berth
Miscellaneous Requirements

Backland Requirements

I
800 feet
45 feet

Rail Access, Loop Track

100 acres with an annual throughput of 100,000 to
200,000 vehicles per year.

Backland requirements consist of paved storage,
handling and loading areas. Approximately 200225 vehicles can be stored and handled per acre.
In general, throughput will be around 2,000
vehicles per acre per year excluding rail and truck
areas. The actual throughput varies dramatically
because the dwell time, or resting time per
vehicle, will vary from two days to many months,
depending on market conditions and on
demurrage charges built into handling contracts.

The future of auto terminals appears to rely on the
distribution of domestic vehicles, rather than the
import of foreign vehicles. The division of this
distribution between rail and truck transport will
be determined by the market. So, the value of a
terminal will be increased by having flexibility to
respond to changes in the market.
Table 9 summarizes the key development
parameters for an auto terminal.

The size ofthe terminal will vary from 20 acres to
130 acres per berth. A typical terminal will be 50-

~
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BREAK-BULK TERMINALS

April, 1994) to determine the feasibility of
providing rail service to the island. The study
concluded that rail service to the island was
feasible and could be provided without
substantially increasing train delay on the BN
mainline as long as adequate receiving and
storage truck capacity was provided on the island
for unit trains.

Break-bulk cargo is general cargo, such as steel or
lumber, that is conventionally stevedored and
stowed with pallets or slings. The Port of
Portland's Terminals 2 and 4 are break-bulk
terminals.
Due to the trend towards containerization, the
demand for break-bulk terminals in the U.S. has
been steadily decreasing over the last twenty
years. Therefore, a break-bulk terminal is very
unlikely to be developed on West Hayden Island
and no development parameters are presented
here.

Rail service feasibility was based on forecast
mainline and West Hayden Island rail traffic
volumes in 2014. The volumes in 2014 were
projected to be 292,000 rail cars distributed as
follows:

o
o
o

RAil REQUIREMENTS

90,000 intermodal rail cars
135,000 bulk terminal rail cars
67,000 grain terminal rail cars

The Port commissioned the West Hayden Island
Rail Access Feasibility Study (Chiodo &
Associates and Freight Services Incorporated,

BERTH
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TABLE 9
AUTOMOBILE TERMINAL
Max. Annual Throughput
Max. Ship Size
Max. Annual Rail Car Traffic
Max. Rail Car Spots
Max. Rail Storage Yard
Rail Car Size
Max. No. of Rail Car Load Lines
Rail Car Load Line Lengths
Terminal Area
Min. Length - Parallel to Berth
Max. Annual Trucks
Max. Truck Spots
Max. No. of Truck Load Lines
Truck Load Line Lengths
Other Facilities:
Processing Center
Car Wash
Desirable property depth
Emolovee oarkinl!

These volumes represent full development of the
island and, in reality. may take longer than 20
years to materialize.

DEVELOPMENT PARAMETERS
The design criteria for rail facilities playa key
role in the cost, capacity and flexibility of the
marine facility development.
The rail
development has to be proportioned to service the
working requirements of the expected marine
terminals and provide the service tracks and
facilities needed. Additionally, it must equally
service the two railroads for maximum

160,000 Vehicles
3,000 - 5,000 Vehicles
6,600 cars
60 rail cars
60 rail cars
89 ft.
120
11-12 cars
50-100 acres
1600 ft.
9000
30
120
9-10 cars
200,000 SF
30-50 cars/hr.
200-1000 feet
100 cars

competitive advantage and be compatible with the
main line rail needs.
The criteria used in the Rail Study provides rail
facilities that will accommodate a large volume of
rail traffic at an optimum level of service: The
criteria are intended to facilitate the movement of
trains on and off of the mainline tracks as quickly
as possible. It was also assumed that no sWitching
or making up of long trains can be done on the
double main line track. There is a definite market
advantage to this capability, as there are limited
rail yards in the vicinity with the capability of
making up complete trains.

~

centurywest
ENGINEERING CORPORATION

--------------------44

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM

I

CHAPTER 3: DEVELOPMENT PARAMETERS

I

----------------- '.:. ----------------Provisions for intermodal working track,
receiving and delivery tracks and storage tracks
need to be accommodated. The confignration and
quantities of tracks will have to be balanced with
the marine terminal developments.
Key design criteria include the following:
CI . Horizontal curvature:
7°30' maximum for lead tracks
9°30' maximum for yard tracks and
industry spurs
CI Grades:
1.0% preferred
1.5% maximum

alignment was used throughout the study. Design
parameters included:

I

Maximum grade: 6%
Desirable maximum grade: 4.5%
Design speed: vertical alignment - 35 mph
horizontal alignment-25 mph

I

Generally, vertical grades of less than 4.5 percent
can be maintained when vertical navigational
clearance requirements are 65 feet or less.
However, grades begin to exceed 6.0 percent
when
clearance
requirements
exceed
approximately 90 feet.
BRIDGE ALTERNATIVES

CI Storage track:
8,600 feet

NEW BRIDGE ACCESS
A basic assumption of this study was that full
development of West Hayden Island would
require a new bridge to provide truck and auto
access across North Portland Harbor to and from
N. Marine Drive. The four key issues related to a
new bridge are alignment, navigational clearance,
bridge width, and permitting. Each is briefly
discussed in the following sections.

BRIDGE ALIGNMENT
Alternative bridge alignments across N. Portland
Harbor were previously evaluated by the Port

(Hayden Island Bridge Connection to North
Marine Drive; W& H Pacific; October 1993).
The study established a preferred bridge
alignment that connects to N. Marine Drive west
of the new Rivergate rail overpass and provides
an elevated departure point for the bridge. This

An alternative to a bridge to access the island
would be with a tunnel. A tunnel would connect
N. Marine Drive and the island and would have to
go underneath the 20-foot navigation channel in
the North Portland Harbor. However, a tunnel is
not a cost-effective solution. It would cost at least
3-4 times as much as a bridge and would have
significant right-of-way impacts south of Marine
Drive in order to connect with Marine Dr. with
acceptable roadway grades or 6% or less.
Table 10 lists the comparative cost estimates of
constructing bridges with the three different
vertical clearance capabilities and one with an
opening, movable span. All ofthe cost estimates
are based on a 68-foot wide roadway which would
accommodate four vehicular lanes and five-foot
wide sidewalks and bike lanes on both sides ofthe
roadway. The cost estimates included later in this
report assume a narrower 56 foot wide bridge
(three vehicle lanes and five foot sidewalks and
bike lanes on both sides). There are slight
differences in the location of the northern
terminus of the bridge for each of the three
development alternatives but no significant
variation in cost regardless of clearance option.

I
I
I
I
I
I
I
I

I
[

I
I

I
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TABLE 10
ESTIMATED BRIDGE/TUNNEL COSTS

$27.1 million
$30.2 million
$52.7 million
$47.7 million
$100 million +
Notes: 1) Clearance heights based on 0.0 feet CRD (Colnmbia River Datum).
2) Costs include allowances for mobilization/demobilization, planning, design, administration,
permits and contingency.
3) Costs in 1995 dollars
The llO-foot clear span is by far the most
expensive of the fixed bridge options, caused
largely by the need for additional ramping at the
Marine Drive connection to achieve acceptable
grades. The moveable span has a slightly lower
capital cost than the IIO-foot clear option, but it
would also have annual operating costs
(magnitude unknown) for bridge tending.

NAVIGATIONAL CLEARANCE
United States Coast Guard requirements for
minimum horizontal and vertical clearances are
based on the location and type of marine traffic
using the facility. For this location, (Figure 18)
the proposed bridge crosses the North Portland
Harbor and a 20 feet deep navigational channel.
The minimum horizontal clearance must clear
span the channel, which is 200 feet wide.
The vertical clearance required is a function of the
heights of vessels most likely to pass under the
new structure. Ogden Beeman & Associates
performed a survey on behalf of the Port of
Portland of the commercial, industrial and
residential users of North Portland Harbor to
determine clearance requirements. The survey
included:
(J
(J
(J

Schooner Creek Boat Works
Diversified Marine
Ross Island Sand and Gravel

(J
(J
(J

Tugboat Requirements
Pile
Oriving/Marine
Construction
Requirements
RecreationallResidential Users

The snrvey revealed that the marine industrial
users along the south shore of NPH have the
greatest clearance requirements, ranging from 49
feet to as high as 90 feet for a single racing class
sailboat with five feet of electronic equipment.
Many of these users are familiar with the
constraints posed by bridges and other navigation
obstacles and have addressed similar situations in
the past. One recreational user located along the
NPH's north shore has a mast exceeding 74 feet.
According to data analyzed by the Corps of
Engineers, Ordinary High Water (OHW), 17.6,' is
equaled or exceeded less than one percent of the
time; the same data shows that OHW exceeds.
12.0' only about ten percent of the time and 10.0'
about twenty percent of the time. (The Corps of
Engineers is currently reexamining its definition
of OHW and it may be redefined to a lower
elevation.)
Based on the preceding Cost and Clearance
information, it was concluded that a ninety foot
bridge (above 0.0' National Geodetic Vertical
Datum - NGVO) would provide effective bridge
clearance to all but two existing users, ninety
percent of the time. Therefore, a ninety foot
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bridge clearance will be used for the purposes of
this study; however, the survey data should be
updated whell actual engineering design and
bridge permit applications are initiated in· the
future.

BRIDGE WIDTH
The width of the bridge is dictated by the traffic
volume generated by West Hayden Island
development. Two lanes (one in each direction)
will be adequate for expected traffic volumes,
with three lanes required at each intersection to
accommodate vehicle queuing and tum
movements. Traffic projections and the traffic
carrying capacities of the bridge are discussed
further in Chapter 5.

COAST GUARD PERMIT
Federal law requires that a Coast Guard bridge
permit be obtained to construct a new bridge or
causeway across navigable waters of the U.S. A
Bridge Permit application is submitted to the
Coast Guard District Commander which includes
all pertinent facts concerning the proposed bridge
location, bridge design, navigation clearances, and
dates of construction start and completion. The
applicant must state whether or not the project is
believed to have a significant effect on the
environment; environmental documentation must
be provided to the Coast Guard which is sufficient
to enable the Coast Guard to determine what the
proper environmental document will be.

fill REQUIREMENTS

development above the 100-year flood elevation.
However, it is prudent to examine alternative
approaches to development which will minimize
total fill. Reducing fill requirements not only
reduces development costs but, ifthe fill source is
dredge material from the river, it reduces potential
environmental impacts from dredging and impacts
to site wetlands from fill placement.
The following sections look at relevant fill
elevations, risks associated with filling to less
than 100-year requirements, and sources for fill
material.

FILL ELEVATIONS
The City of Portland standard requirement for
development establishes the minimum fill
elevation as one foot above the Regulatory Base
Flood Water Surface Elevation as established by
the U.S. Army Corps of Engineers.
The
Regulatory Water Surface Elevation is established
on the basis of past statistical data under the
regulated conditions imposed by the dams. The
Base Flood indicates a 100 year flood under such
conditions.
Another method for establishing minimum fill
elevations for Hayden Island is to determine fifty
and ten year flood elevations as a base and
establish fill elevations off this base on the basis
of a risk analysis.
Table II presents the various Water Surface
Elevations for both the East end (River Mile
Station 105.6) and the West end (River Mile
Station 103.0) of the island.

The existing ground elevation of West Hayden
Island west of the BNRR tracks ranges between
elevation +4 and +38 feet (NGVD), with most of
the island at or below elevation +25 feet. The
traditional approach to facility development is to
create a fill and grading plan that places all

~
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Table 11
Water Surface Elevations

j~~~iiiil:i

:1i!!jj~l~f~~

27.9

26.3

22.3

16.9

1.6

17.4

1.7

Note: All elevations are based on the NGVD datum

Risk Assessment
Filling to the City of Portland criteria of one foot
above the 100 year flood height appears to be a
minimal risk alternative. In the 25 to 50 year life
offacilities built on West Hayden Island, there is
a reasonable chance that the 100 year event will
occur. However, with the plus one foot criterion,
the likely outcome of the 100 year event would be
some flooding oflow spots and problems with the
drainage system for the facility and any buried
electrical or mechanical systems. A flood of this
magnitude would be predictable with the crest
height known at least several days in advance due
to the upstream water control facilities.
Therefore, emergency steps could be taken to
move equipment and critical cargo to higher
elevations. It must be remembered that such a
crest would last approximately one day out of 100
years (36,500 days).
Selecting less than the 100 year criterion is also
an option. One acre foot of fill is 1650 cubic
yards so there is a potential savings of $5000 per
acre per foot reduction, based on a dredged fill
cost of $3 per cubic yard. For a 100 acre
container facility, for example, this would amount
to $500,000 per foot of fill elevation saved.
Designing to the 50 year criterion would save 1.6
feet of fill or $800,000 for a 100 acre facility.

Given .the magnitude of these savings in
comparison to the total build out cost of the
facility and required equipment, it seems doubtful
that this compromise is worth the potential
savings.
Designing to the 10 year criterion results in a
reduction of 4 additional feet from the 50 year
flood and would represent a $2.8 million savings
over the 100 year criterion for the same 100 acre
facility. However, it would have considerably
higher risk of flooding and would likely face
regulatory resistance.
Alternative approaches to fill and flood control
for total West Hayden Island development are
described in Chapter 4.
On February 9, 1996, the Columbia River crested
at an elevation of 28.8 feet (NGVD) in the
vicinity of West Hayden Islaud. The 100 year
flood elevation was previously calculated at 27.9
feet. High water lasted for a significant period of
time, interrupting maritime shipping harbor-wide,
access to and from Hayden Island, and caused
extensive disruption and property damage to
residential and commercial areas on the eastern
portion of Hayden Island. As a result of this
event, Port staff reconsidered the previous fill
planning for the development areas of West
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Hayden Island and has recommended raising the
proposed final elevation of the marine terminals
from 29.0 to 30.5 feet (NGVD).

to -40' NGVD while the upper turning basin (to
the Interstate Bridge) is maintained to -35'
NGVD.

Raising the elevation of the development areas
has positive impacts on. the site drainage and
roadway drainage, assuring that access to and
from West Hayden Island remains operational
during foreseeable storm events. Raising the
elevation ofthe marine terminals also ensures that
there is less risk of operational disruption or
property damage.

Detailed fill, grading and dredging plans are
described in Chapter 5.

SOURCES OF Fill
The first source offill for the project is the island
itself. Given the fact that not all ofthe island will
be used for development, and that certain areas
may be excavated to create mitigation for other
environmental purposes, it is assumed there will
be a certain amount of material available from
required site grading and construction.
The Columbia River has provided a source of fill
for the Rivergate Industrial District and for many
of the waterfront and port related facilities on the
Lower Columbia River.
Port of Portland
Terminal 6 and most facilities at the Ports of
Kalama and Vancouver are founded on this
material. In general, the material is a poorly
graded fine sand, with less than 10% fines.
Placement by hydraulic dredge and tractor dozers
results in a high quality fill often requiring little
further attention prior to development.
Historically, material from deepening and
maintaining the Columbia River ship channel has
been the source of fill materials. There has been
substantial dredging over the years on Vancouver
Bar (Kelley Point to the Power lines) and
Vancouver Turning Basins (Power lines upstream
to the Interstate Bridge). The Vancouver lower
turning basin (to the railroad bridge) is maintained

CHANNEL ACCESS AND
TURNING BASIN
The existing Columbia River navigation channel
runs along the Washington side of the river. The
channel is authorized to a depth of -40 feet and is
generally maintained to that depth or greater by
the Corps of Engineers. A feasibility study to
deepen the channel to -43 feet is presently
underway and will be completed in several years.
If authorized, the channel would be deepened to 43' plus an overdepth allowance ofbetween 2' and
5' depending on existing conditions and forecasts
of channel shoaling.
Marine terminal development of West Hayden
Island will require vessel access between the
navigation channel and the island's berths as well
as a turning basin for maneuvering ships. Several
access channel configurations were examined to
see the effect on ship movements, channel
dredging and location of the wharf line.
Concurrently, wharf line alternatives were
examined for effects on river elevations during
flood conditions (previously discussed).
Although a narrow channel running from the
authorized channel to the proposed wharf
structures is possible, it is recommended that the
entire area between the authorized channel and the
proposed wharfline be designated for excavation
to -43 feet. The reasons for this are as follows:

I:l Changes in river levels due to the
placement of fill and the establishment of
a new wharf line on Hayden Island will
be mitigated by dredging the river to
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provide additional flow cross section.
Thus, it may be practical or necessary to
excavate the entire section to conform to
FEMA criteria.

o

o

As a practical matter, ships require a
minimum of 1.5 times vessel length for
turning. If only an access channel is
provided to the Hayden Island shore, it
will be necessary to move ships along the
access channel to turning basins at either
end of the access channel. By dredging
the entire section, the entire waterfront
will provide sufficient width for turning
of all or most of the ships expected to be
berthing along West Hayden Island.
Development of West Hayden Island will
require fill material. Historically, port
developments have utilized Columbia
River sand for this purpose since the sand
makes very good fill and often can be
reclaimed in conjunction with navigation
projects. Therefore, there is probably no
additional first cost associated with
dredging a basin to connect the existing
channel and turning basin with West
Hayden Island development.

Establishing a channel and turning basin raises
two issues which must be addressed in future
planning for channel and navigation development
in this reach of the river.

o

As discussed above, a feasibility study to
deepen the channel is presently
underway. It would be advantageous to
introduce the proposed turning basin as a
feature of that channel project for
inclusion in the federal project
authorization. That would have the effect
of making the basin part of the federal
project, thus making new work and

maintenance dredging of the proposed
basin a federal responsibility.

o

The Corps of Engineers, with the Ports of
Portland and Vancouver acting as local
sponsors, have recently installed in two
stern mooring buoys in the Columbia
River. One ofthese buoys lies within the
recommended turning basin in the
vicinity of the western grain/bulk berth.
Dredging of the turning basin and
establishment of the proposed berth will
require a relocation ofone of the mooring
buoys to a nearby location.

UTILITY REQUIREMENTS
Table 12 summarizes the development parameters
and utility system demand assumptions used in
the alternatives analysis (Chapter 4) and in
preparation of the Recommended Plan (Chapter
5).

OPEN SPACE
OPPORTUNITIES
The areas of open space which will be left
undeveloped on West Hayden Island present
opportunities for both wildlife habitat and
recreation. Currently, West Hayden Island is
virtually inaccessible to the public, except by
boat, where coves and beaches are sometimes
used for camping, picnicking and swimming.
Hayden Island residents have expressed a desire
for access to the open space on West Hayden
Island and for some level of passive recreation.
They have also stated a concern for the
preservation of wildlife which inhabit West
Hayden Island. The following discussion of open
space opportunities recognizes the need to balance
recreation for area residents with the maintenance
and enhancement of existing wildlife habitat.
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TABLE 12
UTILITY REQUIREMENTS

Stormwater
Total flow from maximum buildout
Contribution from incremental unit

200 cfs 10 yr 2 day peak storm event with 90% impervious surface
.50 efs per acre of impervious area

Infrastructure:
Total pipe length
Average pipe diameter
Polishing ponds

65,400 feet of pipe designed to City of Portland design standards.
24 inches
4 ponds @ 3.5 ac each (Pond design based on Stormwater Management Manual for the
Puget Sound Basin
54 inches

Outfall pipe diameter
Domestic Water
Domestic Supply - Bulk Grain Facility
Domestic Supply - Cargo/Container Terminal
Contribution from incremental unit
Fire Supply

80 employees, 100 gallons each per day, for a total of 800 gpd
560 employees, 100 gallons each per day, for a total of 56,000 gpd
100 gallons per day per employee
5000 gpm @ 20 psi residual pressure at fire node and 30 psi residual pressure; in remainder
of network

Infrastructure:
Fire Mainlines
Domestic Mainlines

Sanitary Sewer
Bulk Grainfacility
Cargo/Container Terminal

12 inch diameter
12 inch diameter

Contribution from incremental unit

15 gallons per employee per day for a total of 1,200 gpd
Average day water consumption 64,000 gpdplus 10% infiltration and contingency for a
total of 88,000 gpd
165 gpd per employee (Flow rates based on a 16 hour day plus 10% infiltration)

Infrastructure:
Total pipe length
Average pipe diameter
Lift Stations

29,500 feet
12 inch
1
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o

Currently, the beaches are accessible by
boat and this access is difficult to regulate
or minimize. In identifying the open
space opportunities, efforts are made to
deter landing on more sensitive shorelines
and encourage boating activity in the
most appropriate areas away from the
Port's deep water facilities and natural
areas.

o

Concerns exist about the types of misuse
which are often characteristic of isolated,
natural sites in urban areas which include
illegal hunting, bonfires, vagrant
camping, dumping, and personal safety.
These issues will continue to be a
consideration in the development of
recreational
facilities
and
the
management of the open space.

o

The stormwater management plan for the
marine terminal development can be
integrated into the open space design.

Certain considerations make some open space
design options more appropriate than others.
Following are the considerations which guide
open space development for West Hayden Island.

o

The island is valuable habitat to both
terrestrial and aquatic species. Therefore,
preserving habitat should be the priority
around which open space is designed.

o

The natural, undeveloped character ofthe
island is an asset to Portland; it presents
residents with the opportunity to
experience this type of landscape.

o

Design alternatives should maximize
continuous wildlife corridors and
minimize activity in sensitive areas.

o

o

"Active" recreational uses, such as sports
facilities, potentially have
high
ecological impacts. Development of
sports facilities would replace wildlife
habitat with irrigated lawns and parking
lots which do not support wildlife.
FacUities for "active" uses such as soccer,
softball and golf can be found nearby at
East and West Delta Parks. Therefore,
low ecological impact "passive"
recreational uses, such as hiking, running,
wildlife observation, nature study,
canoeing, or kayaking, are deemed to be
the most appropriate uses for West
Hayden Island.
Safety and compatibility of cyclists and
pedestrians with truck and auto traffic is
an important consideration in the design
of trails and island access.

OPEN SPACE COMPONENTS
A wide range of open space components can be
considered for West Hayden Island. They
include:

o
o
o
o

o
o
o
o
o
o

Bridge and Road Access
Trail Access
Water Access
Trail Opportunities
Viewpoints
Park and Beach
Canoe Trail
Port Interpretation
Wildlife Preserve
Biofiltration of Stormwater Runoff

~
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These open space components and preceding
design considerations are integrated into open
space alternatives described in the next chapter.

Cl

National Pollution Discharge Elimination
System (NPDES), general stormwater
permits

ENVIRONMENTAL
REGULATION

Cl

City of Portland Environmental Zone
Ordinance, protection of significant
natural resources

Development of West Hayden Island will require
significant regulatory review and permit
approvals. The major regulations which will
influence project design and implementation
include:
Cl

Rivers and Harbors Act of 1899, Sections
9 and 10; structures in navigable waters
ofthe United States

Cl

Rivers and Harbors Act of 1899, Section
9; and General Bridge Act of 1946;
locations and plans for bridges; includes
National Environmental Policy Act
(NEPA) requirements

Cl

Clean Water Act Section 404, discharge
of fill material into waters of the United
States

Cl

Oregon RemovallFill Law, alterations of
waters ofthe State of Oregon

Cl

Federal Clean Water Act Section 401,
water quality certification

Cl

Federal Endangered Species Act of 1973;
Oregon Threatened and Endangered Plant
Species Program, Oregon Endangered
Species Rules; impacts to threatened or
endangered species

Cl

National Environmental Policy Act,
environmental
assessment
or
environmental impact statement

There will certainly be some changes in these
environmental regulations or the processes they
require over the next 10-40 years.
The
environmental permitting strategy for West
Hayden Island therefore includes initiation of
specific regnlatory processes in the near future
that will be valid for longer-term development
phases. Short-term environmental items include:
I) producing an Environmental Impact Statement
(EIS) under the guidelines for a Tiered EIS
process, 2) developing wetland mitigation
agreements with state and federal agencies for all
future anticipated wetland impacts (Le. filling)
and implementing wetland mitigation prior to or
concurrent with the Phase I development; 3)
developing an upland (riparian) forest mitigation
agreement with City of Portland and
implementing upland mitigation prior to or
concurrent with Phase I development as part of a
Natural Resource Management Plan; and 4)
Engandered Species Act consultations with the
National Marine Fisheries Service for endangered
fish species issues (a listing decision on Columbia
River steelhead is due in August, 1997), and with
the U.S. Fish and Wildlife Service concerning
other listed or candidate wildlife species.
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INTRODUCTION
The preceding chapters described'the background
information and development parameters relevant
to West Hayden Island. This chapter summarizes
the alternatives analyses conducted to create a
Recommended Plan and is based on, the
Schematic Alternatives Working Paper and the
Refined Alternatives Working Paper.
The study employed an iterative, two-step
alternatives development and evaluation process.
First, five schematic level development
alternatives were created for West Hayden Island.
The five alternatives were then evaluated in both
qualitative and quantitative terms. The evaluation
was reviewed and discussed with the Planning
Advisory Committee and three of the five
alternatives were selected for further study.
The three remammg alternatives were
subsequently refined and then evaluated against
seven criteria. Based on the evaluation and input
from a Community Focus Meeting, a Preliminary
Recommended Plan, comprised of elements of
two of the three refined alternatives, was
presented to the Planning Advisory Committee for
their review.
The remainder of the chapter presents a more
detailed description of the alternatives process.

SCHEMATIC ALTERNATIVES
The schematic alternatives are relatively
imprecise and were intended as illustrations of
concepts with "fuzzy" edges rather than hard
lines. The schematic level of detail emphasized
general use areas, development concepts, broad
impacts,
boundary
conditions,
and
interrelationships among potential uses of the
island. The schematic alternatives focused on

development variables and characteristics which
helped differentiate among the schemes. Features
that did not differentiate at the schematic level
and that were deferred to the refined alternatives
stage included:
Q
Q
Q
Q
Q
Q

Roadway access
Channel access
Berth types
Utilities
Fill/flood control
Open Space

The principle objectives that guided the
development of the schematic alternatives were:
Q

to maximize the area available for marine
terminal development

Q

to maximize site development flexibility
to accommodate market demands

Q

to illustrate a wide range of development
concepts

Q

to identify worst case environmental
impacts

The alternatives were created using the following
minimum facility and performance criteria,
derived and refined from the development
parameters:
Q

Efficient rail access and egress to/from
the north (BNRR) and the south (UPRR)
for grain or bulk unit trains at least 7500
feet in length and intermodal container
trains up to 8800 feet long.

Q

Rail storage tracks to accommodate unit
trains.

~
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Q

Q

Bulk terminal modules 2150 feet deep
and 2500 feet wide with three concentric
tracks to accommodate on-terminal unit
train processing.
General cargo terminal modules with a
minimum depth of 1500 feet from the
wharf line to on-dock rail facilities.

With the foregoing as background, five schematic
alternatives were developed and are described in
the following. While each alternative represented
a complete plan, the five schemes were created by
mixing and matching various design concepts
related to different aspects ofdevelopment. These
component parts, in effect created a "menu" of
features that could be recombined as the
alternatives are refined.

SCHEMATIC ALTERNATIVE A
Alternative A extended the development area the
farthest west of the five schemes. It had rail
access from the BNfUP mainline and required
substantial fill along the north shore to establish a
wharf line that provides adequate property depth
on the west end of the development area.
SCHEMATIC ALTERNATIVE B

Alternative B minimized north shore fill by
pushing the development area the farthest south of
the five schemes but proposed substantial north
shore excavation to provide fill material and
create a long, straight wharf line. It had rail
access from the BN mainline and also allocated
development area for a rail yard to handle
domestic intermodal traffic in conjunction with
the import/export rail traffic.

SCHEMATIC AlTERNATIVE C

Alternative C introduced two more development
concepts:
Q

Q

A secondary rail access on the west end
of the island via a new rail bridge that
connects to the rail system in Rivergate.

A supportive, non-water dependent
Marine Industrial area on the southern
edge of the island. Marine industrial
uses are those industrial uses benefitting
from a close proximity to the marine
cargo facilities developed on West
Hayden Island. These uses could be
ancillary to the facility itself, such as
maintenance and repair shops, or could be
warehousing and distribution facilities
involved in maritime trade.

SCHEMATiC ALTERNATiVE D
Alternative D kept the entire development area
north ofthe PGE powerlines in order to provide a
corridor for the creation of a new southside
channel which provided potential shoreline and
shallow water habitat mitigation. As a result, the
wharf line was pushed north, requiring substantial
shoreline fill, to provide adequate development
area depth. Scheme D also included a rail bridge
at the west end of the island to provide secondary
rail access.

SCHEMATIC ALTERNATIVE E
Alternative E also proposed a secondary rail
bridge, but at a more westerly location than the
two preceding schemes and with a more gradual
track curvature to support higher train speeds
accessing and egressing the island. The scheme

~
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also included a domestic intermodal rail yard
which pushed the development area south.

rejected from further consideration
because the significant environmental
impacts far outweighed any potential
marine development benefits.

The five alternatives are depicted on Figures B-1
through B-5 in Appendix B.

EVALUATION
OTHER CONCEPTS
Creation ofthe five schematic alternatives was an
iterative process that began with a wide range of
development ideas that were considered and either
refined and applied or eliminated from further
consideration. Among the concepts rejected were:
Q

Q

Q

Q

South shore terminal development putting berths on the south shore had no
advantages over north shore development
and had the disadvantages of more
difficult vessel maneuvering in the N.
Portland Harbor, potentially impacted
more shallow water habitat, and there was
not adequate property depth for both
north and south shore development.
South shore vessel turning basin - this
was rejected because of the potential
shallow water habitat impacts and the
lack of significant benefit without
southshore development.
Highway access at the west end of the
island - a combination rail/highway
bridge was considered as an alternative to
the proposed highway bridge.
The
concept was rejected because it had no
clear advantages over the proposed
alignment and would have a higher
capital cost and would increase truck and
vehicle travel distance to access the
island from 1-5.

The five schematic alternatives were evaluated
against the following ten criterion:
a
a
a
a
a
a
a
a
a
a

land areas
wharflength and configuration
terminal development flexibility
rail service
rail access impacts
traffic generation
wetlands impacts
forest habitat impacts
shoreline/shallow water habitat impacts
river hydraulics

Key findings of the evaluation included:
Q

Marine terminal development areas
ranged in size from 526 to 611 acres

Q

Undeveloped areas ranged from 175 to
302 acres

Q

Worst case estimates oftraffic generation
ranged from 6,365 to 8,364 average daily
trips

Q

Wetlands losses ranged from 12 to 16
acres

Q

Forest habitat losses ranged from 278 to
334 acres

Q

Shallow water habitat impacts ranged
from 77 to 96 acres

Filling a portion ofN. Portland Harbor
and rerouting the slough - this was

ttl
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A summary matrix of the evaluation results is
presented in Table 13.

I
I

TABLE 13
SCHEMATIC ALTERNATIVES SUMMARY EVALUATION

I
Marine Terminal Development Area

582 AC

544 AC

611 AC

526 AC

534 AC

Undeveloped Land Area

236 AC

197 AC

175 AC

302 AC

249 AC

Wharf Length and Configuration

10,500'
3 Sections

8,700'
2 Sections

9,300'
3 Sections

9,200'
2 Sections

8,600'
3 Sections

Terminal Development Flexibility

Fair

Good

Very
Good

Very Good

Excellent

Rail Service

Fair

Good

Excellent

Very Good

Excellent

Rail Access Impacts

Minor

Minor

Major

Major

Major

Traffic Generation (ADT)

7,042

7,582

8,364

6,365

7,461

Wetlands Loss

16AC

15AC

15AC

12AC

14AC

Forest Habitat Loss

300 AC

310 AC

334 AC

278 AC

282 AC

Shoreline/Shallow Water Habitat Impacts

96AC

78AC

81 AC

95 AC

77 AC

River Hydraulics Impacts

Modest

Minor

Minor

Major

Minor

General conclusions that were drawn from the
evaluation of the alternatives included the
following:
Q

Wetlands and shallow water habitat
impacts did not show significant
differences among the five schemes as
they all had fairly sizable acreage losses.
In general, shallow water impacts were a
function of the length of proposed wharf
line. Wetland losses were all at least 60
percent of the total because the largest

Terminal development flexibility, rail
service, and rail access impacts all
address different aspects of the role of
rail in West Hayden Island development.
The basic question that emerged was: Do
the apparent service and site flexibility
benefits of a secondary rail access
outweigh the higher capital and operating
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wetlands are located in areas that cannot
be avoided while still satisfying marine
terminal development requirements.
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costs of a new rail bridge and the
potential disruption to existing Terminal
6 facilities?
CI Alternative A created the least flexible
development area and tended toward the
middle to upper ranking of impacts.
CI Alternatives B and E performed relatively
well and tended toward the middle to
lower ranking of impacts. Alternative B
had one rail access point and Alternative
E had two.
CI Alternative C created the largest
development area, retained the least
undeveloped land and forest habitat, and
generated the most traffic, principally
because ofthe proposed marine industrial
area.
CI Alternative D created the smallest
development area, retained the most
undeveloped land and forest habitat,
generated the least traffic, but impacted
the second most shallow water habitat
principally because the development area
was pushed north. However, Alternative
D also included the southside channel
which could mitigate the northshore
shallow water losses.
Based on the foregoing evaluation, Schematic
Alternatives B, D, and E were selected at the
March I, 1995, Planning Advisory Committee
meeting as the favored alternatives that warranted
further refinement and analysis. The PAC also
suggested the following ideas be given additional
consideration during the refinement process:
CI Evaluate the optimum location for a west
rail bridge.

CI Evaluate ways that marine industrial
property might be factored into the
refined alternatives with less open space
impacts.
CI Consider a second channel option on the
far west end ofthe island that would tie in
with the old growth cottonwoods at that
end of the island.

REFINED ALTERNATIVES
The three refined alternatives were re-designated
as Alternatives B-1, D-I, and E-I to differentiate
them from the schematic alternatives. Several
general refinements were made to the alternatives
including:
CI consistent placement of the grainlbulk
facility west of the powerlines and the
general cargo terminal to the east
CI refinement of the shape of the grain/bulk
loop tracks
CI better detailing of the support tracks
CI establishment of a consistent general
cargo terminal wharfline
Each alternative is briefly described below. They
are depicted on Figures B-6 through B-8 in
AppendixB.

ALTERNATIVE B-1
In addition to the general alternative refinements,
Alternative B-1 included a 30 acre domestic
intermodal rail yard and a new channel on the
west, as suggested by the PAC. The channel
concept evolved during refmement to a concept of
a combination of shallow water habitat and

~
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wetlands that would function as a complex of
emergent wetland, open water channel, forested
wetland and riparian forest fringe. The major
difference in Alternative B-1 compared to
Schematic Alternative B was the addition of the
new channel and the relocation of the wharfline
and the southern development boundary about 300
feet to the north.

recommendations specific to that issue were
applicable to any ofthe three refined alternatives.
Therefore, these issues, while important, did not
contribute to the selection of a recommended
alternative and were evaluated independently of
the development options.

ALTERNATIVE D-1

Different berth types have different operating
characteristics, costs, and shallow water habitat
impacts. The grainlbulk berth shown on all ofthe
alternatives had a relatively small footprint
(approximately 100 feet wide by 800 feet long per
berth) and can be placed off-shore and outside the
shallow water habitat zone with no significant
cost or operating disadvantages.

Alternative D-I featured a secondary rail bridge
on the west and a southside channel which kept
the entire development area north of the PGE
powerlines. It was very similar to Schematic
Alternative D, with minor adjustments to the
alignment of the southside channel. D-l depicted
a slightly larger bulk loop (for 8400-foot long unit
trains) than shown for B-1 and E-l.

ALTERNATIVE E-1
Alternative E-I incorporated the straight container
terminal wharfline rather than the "angled"
wharfline depicted on Schematic Alternative E.
B-1 also included a secondary rail bridge, but at a
more westerly location than D-I and with a more
gradual track curvature to support higher train
speeds. The southern boundary moved south
about 200 feet to encompass a 58 acre marine
industrial area (which could also include a
domestic intermodal function) which replaced the
smaller domestic intermodal yard shown on E.

GENERAL DEVELOPMENT ISSUES
The following section describes several
development issues which are important in the
overall creation of the plan but did not help
differentiate among the three refined alternatives.
Most of the issues have multiple options for
accommodating
development.
However,

BERTH OPTIONS

Container terminal berths, on the other hand, are
typically constructed with a long, multi-berth
wharfline and contiguous with large container
storage yards. Figure 14 shows plan and section
views of a sheet pile marginal wharf and a pile
supported marginal wharf. Figure IS shows a
plan and section view of an off-shore pile
supported berth comprised of a 225-foot wide
platform connected to the edge of the container
yard by 200-foot long ramps.

I
I

I
I

I
I

I
I

I
I
I

These three basic berth types represent a design
continuum, with marginal berths on one extreme
and off-shore, platform berths on the other.
Within that range, design variations are possible
that impact pile spacing, rip-rap placement, and
ramp spacing and length. All ofthese factors can
have an impact on operating efficiency, cost and
shallow water habitat. However, the three options
shown on Figures 14 and IS are representative of
the basic choices available and are discussed in
greater detail in the following sections.

I
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Operating Characteristics
Marginal and off-shore wharfs will have different
impacts on a container cargo terminal operation
with respect to efficiency and flexibility.
The typical general cargo wharf configuration in
the United States is a marginal wharf. Terminal
flexibility with this continuous wharf type is very
high as yard uses and layouts can be easily
modified without concern for wharf access. The
primary limiting factor on a marginal wharfs
flexibility is the wharf length. Different terminal
operations (e.g., container, bulk, auto) will have
distinct' ship and yard storage dimensional
requirements. The amount of available wharf
length will determine the ability of a terminal to
change its use. With the longest possible wharf
length shown for all alternatives (6,600 feet), the
restriction on terminal flexibility has been
minimized.
The marginal wharf also provides a high degree of
operational efficiency to the marine terminal.
This type of structure provides contiguous access
to each ship berth, allowing the shortest distances
to the terminal storage areas. Empirically, when
travel distances are minimized, operational
efficiency increases.
The off-shore berth (Figure 15), in contrast, has
a wide range of operational limitations. They
include:
Access Flexibility - An off shore berth has a
limited number of approach ramps and depends
on very regulated circulation patterns. In an
operating terminal, the circulation pattern may
shift throughout the vessel call as cargo is staged
to the vessel from different portions of the
terminal or in response to equipment availability
(such as when a crane breaks-down).

Increase in Travel Distance to Container
Yard - The off shore berth depicted on Figure 15
is 200 feet farther from the container yard than the
marginal berth. Depending on the type of yarding
equipment being used, this may trigger the need
for additional straddle carriers or chassis to
maintain consistent crane productivity. Though
the change in distance may be minor, even small
productivity changes can have a major financial
impact. For example, even a nominal decrease
from 26 to 25 containers in the average number of
containers currently moved per hour per crane at
Terminal 6 results in a $1.50 - $2.00 increase in
the cost of moving a box. This translates to
$150,000 - $200,000 per year per berth on a
typical annual throughput of only 100,000
containers.
Driver Safety - Bridges or ramps to an off-shore
dock present additional obstacles for equipment
operators within an already dangerous work
environment. Safety precautions may further
impact speed and productivity.
Adaptability - Fixed ramps and a pile-supported
off-shore dock also present design constraints for
future modifications in terminal layout or crane
operation that a marginal wharf does not. For
example, container yard aisles and roadways must
continue to be oriented to specific ramp locations
regardless of optimum future shore side
requirements. Similarly, off-shore docks have
built-in limitations to the width of the apron to
accommodate changes in cranes (crane rail gauge,
loading, etc.) or dockside operations (number of
aisles, service equipment choices, etc.).
Terminal Development Area - With a fixed
wharfline and a fixed interior development
boundary, the off-shore berth design option
provides less net storage area as compared to the
marginal wharf. For all three of the development
alternatives, the off-shore berth with 200-foot
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access ramps provides 30 acres less container
terminal area than is possible with the marginal
wharf configuration.
Market Perception - All of the above factors
could also create a negative perception in the
marketplace and could hinder the Port's ability to
attract steamship lines and terminal operators to
West Hayden Island.
In summary, the off-shore wharf configuration, in
comparison to marginal wharfs, will increase
operating costs, reduce useable terminal area and
reduce operating flexibility. All else being equal,
these factors reduce the productivity and
efficiency of a terminal and place the terminal
operator at a potential competitive disadvantage.

Capital Costs
The estimated order-of-magnitude capital costs
for the three berth types are as follows:

a
a
a

Sheet pile marginal wharf:
$17,000Ilineal foot
Pile supported marginal wharf:
. $16,600/lineal foot
Off-shore wharf:
$26,800/lineal foot

The off-shore wharf is estimated to be
significantly more expensive than the two
marginal configurations. With up to 6,600 feet of
wharfline available for development, this would
represent as much as a $65 million difference in
total capital expenditure for dock structures. It
should be kept in mind that these are preliminary
cost estimates provided for comparison purposes
and detailed design will be required in the future
to refine the estimates.

Shallow Water Habitat
The development of marine terminal facilities on
West Hayden Island will impact riparian and
aquatic resources of the Columbia River. The
greatest potential impacts will be on and adjacent
to the north shore ofthe island where terminal and
berthing facilities are proposed.
The existing environment of the north shore
development area is primarily dredge material
(sand) extending from above ordinary high water
into the river. The riparian zone of the north
shore is primarily devoid of vegetation, with the
following exceptions: (I) one area of shoreline
approximately 1200 feet long, has relatively well
developed riparian forest extending inland for 100
to 200 ft; (2) another area approximately 1200 ft
long, east of the one previously described, has
scattered cottonwood trees along the shore.
Shallow water habitat (SWH) is an area defined
by regulatory agencies as having specific value
for aquatic organisms, particularly migrating
juvenile salmonid fish. The National Marine
Fisheries Service (NMFS) defines the boundaries
of SWH as ordinary high water (+17 feet) to
Examination of the
minus 20 ft NOVD.
Columbia River hydrograph, however, shows that
river levels are very infrequently above about 10.5
ft elevation. The value of the area between
elevations 105 and 17 ft as aquatic habitat is
extremely low, and is generally not utilized by
fish. This area, though, is important as riparian
habitat adjacent to the river.
The value of SWH is comprised of several key
habitat functions, including a migration corridor,
production and availability oHood resources for
fish, and habitat that provides shelter from
predators.
Migrating juvenile salmonids
potentially utilize typical Columbia River SWH to
migrate through feet, rest, or to rear for variable
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periods of time. Resident fish (non-migratory)
also use SWH for feeding, resting, shelter and
possibly breeding.
Shallow water habitat along the north shore of
West Hayden Island is predominantly a gently
sloping sand beach. Riparian vegetation that can
provide shade, structure (above and in-water),
large woody debris, and a source of terrestrial
insects (a food resource for fish) is absent along
the north shore with the exceptions discussed
above. A recent survey of benthic (bottom
dwelling) animals in SWH along the north shore
found Asian clams (Corbicula fluminea) and
small shrimp-like amphipods (Corophium
salmonis) to be the most abundant organisms,
although densities ofthese animals were generally
much lower than reported at other Columbia River
stations.
Shallow water habitat along the north shore of
West Hayden Island is very disturbed by past land
uses and dredge material disposal practices.
There is a lack of in-water structure, cover, and
riparian vegetation, all considered important
parameters for fish (particularly juvenile
salmonids). It also appears that densities of
benthic animals (fish prey) might be lower than at
other locations, possibly due to the sediment type
and high energy nature of this reach.
A thorough review of scientific literature on
shallow water habitat is currently being conducted
by the consulting team. Several key conclusions
identified to date are evident for the lower
Columbia River; these are listed below:

o

Salmonid juvenile migration - juvenile
salmonids move quickly through the
lower river, with the possible exception
of sub-yearling chinook salmon;

o

shading is generally considered a positive
habitat component for jnvenile salmonids,

although there is a period of eye
adjustment from light to dark;

o

cover, i.e. in-water structures such as
large wood debris, appears to provide
escape from predation for juvenile
salmonids;

o

the amphipod Corophium salmonis is a
major food item of juvenile salmonids
during most of the year; densities or
production of Corophium are probably
not related to light or shade since these
animals feed on organic debris, not living
plant material;

o

riparian vegetation is an important
component of shallow water habitat
because it provides cover, shade, large
woody debris, and food for fish in the
form of insects;

o

backwaters and shallow beaches might
pose the threat of stranding for small fish.

Juvenile Salmonid Habitat Issues

Shallow water habitat in the Columbia River has
been a focal point of regulatory agencies in
relation to proposed shoreline development. The
current and potential listings of salmonid stocks
as threatened or endangered species adds
significant requirements to proposed shoreline
projects. The most frequently discussed topics
relating to the issue of migrating juvenile
salmonids are: migratory corridor, shading,
predation, production of fish food organisms, fish
stranding, in-water and shoreline vegetation and
structure, and fish rearing habitat. For most of
these topics, the proposed off-shore berth
platform results in the least impacts, and the sheet
pile marginal wharfresults in the greatest impacts.
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TABLE 14
CONTAINER TERMINAL SWH IMPACTS
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Sheet pile marginal wharf

29

15

44

Pile supported marginal wharf

18

15

33

Off-shore wharf

o

15

15

The migration corridor along the north shore of
Hayden Island is a habitat use that cannot be
replaced elsewhere. In other words, fish moving
downstream along the north shore of the island
will either travel through the marine terminal area
or move off-shore and go around the terminal
area. There is no information that allows a
prediction of fish behavior in this situation.
Discussions with state and federal agencies are
ongoing concerning these fish habitat issues.

SWH Impacts
The three berth types also have different levels of
impact on the shallow water habitat (SWH) as
detailed in Table 14.
At 44 acres, the sheet pile marginal wharf impacts
the largest area. The pile supported marginal
wharf impacts II fewer acres because of the
habitat retained under a portion of the pile
supported dock. The off-shore option impacts
only 15 acres ofhabitat and offers the potential to
recreate up to 56 acres of habitat if the entire
6,600 feet of shoreline was regraded and
reconfigured as depicted on Figure 15.
Recreating this SWH also provides a potential
source of fill material of up to three million cubic
yards of material.

I
I

I

Recommendation
The two marginal wharf options are clearly
superior configurations in terms of operating
efficiency and flexibility and capital cost. The
off-shore berth is superior in terms of impact to
shallow water habitat. Because market demand
for a container terminal on West Hayden Island is
probably 5 or more years away, selection of a
berth type sbould be deferred until
implementation is more imminent. This will
allow time for additional design analysis and
possibly more scientific understanding of
migratory fish and habitat and their relationship to
in-water structures.

HIGHWAY TRANSPORTATION
Traffic analyses of the schematic alternatives
focused only on the worst case traffic generating
potential of West Hayden Island development.
For the next phase of the study, trip generation
estimates were refined, five transportation access
alternatives were defined and traffic impacts on
the vicinity area highway network for each of the
five alternatives were evaluated.
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Alternative B-1 generated 6,460 daily trips, D-I
5,240 daily trips, and B-1 7,750 trips. E-I created
the most daily traffic because of the trip
generation ofthe marine industrial area. It should
also be noted that the bulk terminal was estimated
to generate only 260 trips per day for all the
alternatives.

Trip Generation
Trip generation rates were developed based on a
variety of information including survey data of
similar uses from the Port of Portland and the ITE
Trip Generation Manual, 5th Edition, by the
Institute of Transportation Engineers. Table 15
summarizes daily trip generation by land use for
each alternative.

TABLE 15
DAILY TRIP GENERATION

Container Tenninal

5,000

4,980

5,050

Bulk Tenninal

260

260

260

Intennodal Yard

700

Marine Industrial
Total (trips per day)

2440
6,460

Alternative E-I was used as a "worst case"
condition for the analysis of potential projectrelated traffic impacts. The other two alternatives
would also generate significant volumes of traffic
but at a lower level than Alternative E-I.

Roadway Network Alternatives
Five roadway network alternatives
considered and are described below:

were

Cl Alternative 1 - This roadway alternative
represents the "No Build" condition for
the street system surrounding West
Hayden Island. All traffic generated by
the development of West Hayden Island
is assumed to use the Hayden Island
interchange. New minimal roadway and
intersection improvements are considered

5,240

7,750

which make truck access viable but no
major improvements are assumed.
Cl Alternative 2 - Similar to Alternative I,
this alternative also assumes that all
traffic generated by the development of
West Hayden Island will use the Hayden
Island interchange. However, it also
assumes major arterial improvements to
the existing roadway network which
accommodate future traffic volumes
including the West Hayden Island
development. Improvements are focused
primarily on arterial streets and the I-51
Hayden Island interchange ramps, and not
on the 1-5 mainline.
Cl Alternative 3 - A new multi-modal
bridge between West Hayden Island and

~
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Marine Drive would provide sole
vehicular access to the project in this
alternative. No vehicular connection
would be made between East and West
Hayden Island, although bicycle and
pedestrian traffic may be permitted.

a

a

Alternative 4 - This alternative includes
a new bridge between West Hayden
Island and Marine Drive plus limited auto
access would be provided between the
eastern and western portions of the
Hayden Island via the existing BNRR
undercrossing. However, all truck traffic
would be required to use the new bridge.
Alternative 5 - This alternative includes
the new bridge between West Hayden
Island and Marine Drive and also
provides for unrestricted access between
the eastern and western portions of the
island for all vehicles and non-motorized
modes.

Trip Distribution and Assignment
The distribution of West Hayden Island traffic to
the surrounding street system was based on
identification ofthe most likely travel routes used
by project-related traffic and the roadways in
place for each future roadway network alternative.
This approach in developing a trip distribution
pattern was used because the majority of traffic
generated by the development of West Hayden
Island will be port-related.

Conclusions
Traffic volume projections were used to analyze
the five circulation and access alternative
previously described. Analysis included the AM,
midday and PM peak hours for various arterial
street sections, the 1-5 mainline and key study

I

area intersections, including the freeway ramp
termini.

I

The five transportation system alternatives cover
a broad spectrum of options for providing access
to/from the West Hayden Island development.
They range from options which concentrate all
access either onto Hayden Island or Marine Drive
and the 1-5 interchanges associated with these
streets, to options which spread the burden of
project traffic between the two interchanges. The
assessment of transportation system impacts
associated with each alterative focuses on two
major criteria:

I
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I

a

Levels of service at key intersections and
on major roadway/freeway segments; and

I

a

Potential neighborhood traffic intrusion
and impacts on local circulation and
property access.

f

AIl options would have similar impacts on
Interstate 5 north of Hayden Island and south of
Marine Drive as traffic destined for these freeway
segments would be the same regardless of
whether freeway access is taken at Hayden Island
or Marine Drive. Between the Hayden Island and
Marine Drive interchanges, some differences
would occur. However, these differences are not
expected to be significant. Typically, peak
directional traffic on 1-5 would experience level
of service "E" or 'OF" conditions in 2005 and
2015, with or without project-related traffic.
During the midday, acceptable LOS "D" or better
conditions are expected along 1-5. This would
drop to LOS "E" in the northbound direction by
2015. GeneraIly, it is expected that there will be
sufficient midday freeway capacity to
accommodate West Hayden Island traffic.
The options which concentrate access onto
Hayden Island Drive (Alternatives I and 2) would

~
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significantly increase traffic volumes adjacent to
the residential neighborhood on the north side of
the island, east of the Burlington Northern
Railroad mainline. Total daily traffic on the
westerly portion of Hayden Island Drive would
increase by approximately 7,750 daily vehicles, of
which nearly 48 percent would be trucks. The
addition of this traffic would require construction
of a westbound right tum lane at the intersection
of 1-5 northbound and Hayden Island Drive.
Some traffic impacts would also be experienced at
the interchange ofI-5 with Marine Drive resulting
from trips destined for the Columbia Corridor or
Rivergate/St. Johns area.
Alternative 3 would concentrate West Hayden
Island access onto Marine Drive and would result
in little or no traffic volume increase on Hayden
Island Drive. Most traffic impacts under this
alterative would occur at the interchange of 1-5
with Marine Drive which would see level of
service (LOS) "F" by 2015 in both the AM and
PM peak hours. Comparison of the analysis of
Alternatives I and 2 with Alterative 3 indicates
that, even without project-related traffic,
improvements will be needed to the 1-5
southbound/Center Drive intersection by 2005 in
order to accommodate background traffic growth
during the midday time period.
These
improvements could have significant right-of-way
acquisition requirements.
Alternatives 4 and 5 would provide access from
West Hayden Island to both Marine and Hayden
Island Drives, effectively spreading project traffic
over a wider area and reducing the impact at any
one specific location. Impacts along Marine
Drive would be somewhat less than with
Alternative 3. Impacts along Hayden Island Drive
would be significantly less than with Alterative I
and 2, as much of the site-generated traffic would
likely use Marine Drive in preference to Hayden
Island Drive. (The majority of site traffic is

expected to travel south, west and east from the
marine tenninal. Only northbound traffic and
some share of southbound freeway traffic would
be likely to use Hayden Island Drive after leaving
the tenninal.) It is anticipated that Alternative 4
would increase traffic volumes along Hayden
Island Drive by approximately 1,600 daily
vehicles (with 90 in the AM peak, 120 midday,
and 150 in the PM peak).
Alternative 5 would add trucks to the autos added
in Alternative 4, resulting in an increase of
approximately 2,400 daily vehicles on Hayden
Island Drive west of Farr Road (1,000 of these
daily vehicles would be trucks). As with
Alternatives I and 2, the addition of project traffic
under Alternative 5 would require construction of
a westbound right turn lane at the intersection of
1-5 northbound and Hayden Island Drive to
maintain an acceptable level of service.
All of the foregoing traffic analysis was reviewed
by a committee of local, regional, state and
federal transportation agency representatives.
Their comments, along with those ofthe Planning
Advisory Committee, were considered in the
fonnulation of highway access recommendations
described in Chapter 5.

FILL/FLOOD CONTROL
With most ofthe island at or below elevation +25
feet and a 100 year flood elevation of 27.9 feet,
identifying fill and grading requirements is an
important element of basic infrastructure needed
for development.
The general development footprints of the three
alternatives were fairly similar in shape and size,
varying in total acreage by about 10%. From a fill
and grading standpoint, their biggest differences
were the fill source potential offered by the new
wetlands/channel concepts proposed for

~

centurywest
ENGINEERING CORPORATION

--------~------------68

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM

I

CHAPTER 4: ALTERNATIVES

[

.:. ----------------~

Alternatives B-1 and D-1. Therefore, a generic
approach was taken to analyzing filVflood control
options.

one foot); the interior of the bulk loop would
again be left at existing topography.

I

Perimeter levee

I

Fill/Flood Control Alternatives
Three alternative approaches to fill and flood
control for West Hayden Island were considered:

a
a
a

unifonn, 100 year fill
stratified fill
perimeter levee

A third option was to create a levee at elevation
+29' around the perimeter of the development
area. The levee was assumed to be 30 feet wide at
the crown with a 2: I fill slope on the exterior, a
1.5% grade on the interior, and a minimum
elevation of +17' (ordinary high water) in the
center (Figure II).

Each is described below.

Evaluation

Uniform fill

Estimated borrow quantities (net fill required) for
each option are shown in Table 16 as well as the
fill material available from excavating the
proposed channels on Alternative B-1 and D-I.

This alternative assumed that the entire general
cargo/container tenninal area would be filled in
the traditional manner to .place development at
one foot above the 100 year flood elevation (27.9
feet + I foot = approximately 29 feet). This
would include the road and rail tracks and would
be bounded by the wharfline on the north and a
2: I slope at the south, east, and west boundaries.
The grain/bulk tenninal on the west would be
filled to +29 for the loop tracks and a small
development area for bulk handling equipment
and buildings, but the interior of the loop would
be left at existing topography.

The unifonn fill option required the largest
volume of borrow material, but offered the
greatest protection from flooding and the most
favorable approach to stonnwater collection.

ENGINEERING CORPORATION
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The perimeter levee option required the least
amount of fill but created pumping requirements
for removing stonnwater from the lower interior
elevation. The runoff from a 10 year stonn event
is approximately 43,000 GPM, which would
require a large pump station with standby power
capabilities.
The pump station would be
expensive initially (probably $500,000 to
$750,000) and would then have ongoing operating
and maintenance expense. The levee option also

I,
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The stratified option required 300,000 cubic yards
less borrow than the unifonn option but provided
maximum flood protection to a slightly smaller
portion of the island. This option also allowed
gravity discharge of stonnwater if minimum fill
cover in the upper reaches of the collection
system could be reduced to three feet.

Stratified fill
This alternative assumed stratified, or variable,
fill heights for the development areas. The center
of the container tenninal area would be filled to
+29 feet to provide maximum protection for
building structures, valuable cargo storage and
other critical tenninal functions. The dock area
on the north and road and rail on the south would
be filled to +27 feet (50 year flood criteria plus
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TABLE 16
DEVELOPMENT AREA FILL QUANTITIES

Uniform Fill

6.5 million

Stratified Fill

6.2 million

Perimeter Levee

5.1 million

B-1 Channel

0.8 million

D-I Channel

1.2 million

Turning Basin

1.7 - 2.2 million

Nearby River Borrow

10.0 million

SWH Regrading

3.0 million

assumed 1.5% slopes on the interior. While this
a manageable grade, it is less than desirable for an
active container yard; an even flatter and more
desirable slope would increase the fill quantity
and thus reduce the benefit of this option further.

Recommendation
The uniform fill option was the preferred
fill/flood control alternative. While it will require
the most material, it was only marginally more
expensive than the stratified option and provided
the greatest flood protection. It also best serves
the drainage needs of the development area.
Preliminary estimates of borrow material
requirements were prepared for a comparison
between the three primary options. Following the
floods of February 1996, it was determined that
the original planned elevation of 29.0 feet
(NGVD) for the marine terminals needed to be

raised in order to provide increased flood
protection. It was determined that raising the
development an additional 1.5, to 30.5 feet would
be required. With the fill alternative and new
elevation established, more detailed estimates of
materials requirements were prepared. These
factors combined to increase the overall fill
requirements from the original 6.5 million cubic
yards to approximately 8.9 million cubic yards
through all three phases.

OPEN SPACE ALTERNATIVES
While the open space on West Hayden Island
offers a variety of recreational and wildlife habitat
enhancement/mitigation opportunities, each ofthe
three refined alternatives differ somewhat in the
amount, form and fragmentation of the land left
undeveloped.

~
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Open space alternatives were created for each of
the three development alternatives. Each open
space alternative shows different mixes ofwildlife
habitat and recreational opportunities. However,
to some degree, facilities shown on one
alternative could be modified to fit another
development alternative. Open space components
common to all three alternatives included the
following:

o

A bridge access across N. Portland
Harbor,

o

Trail access for East Hayden Island
residents to West Hayden Island,

o

A small parking lot,

o

A buffer between the railroad and the
marine terminal facilities, and between
the open space and developed facilities,

o

Trails and access to viewpoints along the
southern shoreline.

Because the design of the proposed bridge,
roadways and railroad tracks present potential
barriers in the landscape, inhibiting the movement
ofwildlife, all ofthe open space alternatives made
an effort to maximize continuous wildlife
corridors and minimize activity in sensitive areas
(e.g. wetlands). It was assumed that trail access
will be feasible under the proposed bridge.

Open Space Alternative B-1
This alternative contained approximately 243
acres of open space. It featured a new wetland
channel running north/south through the western
portion of the site. The wetland channel creates
additional habitat for aquatic wildlife. Moreover,
the channel essentially isolates the. western

AL'l'ERNATIVES
portion ofthe island, creating the opportunity for
a separate wildlife preserve on its own island.
The South Cove Park is incorporated into this
alternative. Included are two wetland areas,
located at low points in the existing topography,
which would serve as wildlife habitat, mitigation
for wetlands, an amenity for the park, and an
opportunity to improve water quality.
This alternative incorporated both an independent
paved trail and an unpaved foot trail. The channel
limits the length of each trail to approximately 2
miles (from the railroad bridge to the western
viewpoint). This distance may be attractive to
both runners and hikers. Both trails can access
several viewpoints along the southern shore. The
western viewpoint offers an interpretive
opportunity.
In addition, the EastlWest Trail, at the northern
side of the railroad embankment, leads to an
observation tower for Port Interpretation. The
tower stands adjacent to the Port's cargo cranes on
the border of the developed area and the sewer
outfall area.

Open Space Alternative D-1
At 310 acres, this alternative afforded the most
amount of undeveloped open space. A dredged,
wetland channel which follows the course of a
former waterway is a unique amenity of this
alternative. The canal creates additional habitat
for aquatic animals and an interesting water trail
opportunity, approximately one and a half miles
long, for canoes and kayaks.
Similar to Alternative B-1, the proposed channel
in this alternative can limit trail access to the west
end of the island and a wildlife preserve can be
established. This channel configuration does,
however, allow access to the west end from the
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Port's developed area and could present a Port
interpretive opportunity from the western
viewpoint.

Open Space Alternative E-1
In this alternative, the open space left
undeveloped was approximately 231 acres and is
more linear and narrower than in the previous two
alternatives. This configuration is best suited to a
single, linear trail and has the potential for the
longest trail of any of the three alternatives. Trail
length and configuration will depend on if and
how the railroad crossing to Terminal 6, from the
west end of the site, is developed. In this
alternative, an independent paved trail loops at the
western viewpoint and takes advantage of the
spectacular views of Terminal 6, the river, and
river traffic.

Wildlife Preserve Alternative
All ofthe three preceding open space alternatives
could forego any recreational components and be
designated as a limited access, managed wildlife
preserve where no improvements would be made
other than habitat enhancement and mitigation.

Evaluation of Open Space Alternatives
B-1 and 0-1 both provided optimum balance of
wildlife habitat and recreational components.
While B-1 appears to be the best option for habitat
preservation, it did not allow any trail access to
the western viewpoint for interpretation.
Moreover, because overland access to the wildlife
preserve will be preveuted and access to the
shoreline by boat is difficult to control,
maintaining and monitoring the habitat area
would be problematic.

4: AI:I'ERNATIVES
Alternative 0-1 offered the largest area of open
space. The canoe trail is an exciting recreational
component. While this alternative did not allow
direct public access to the western viewpoint, it
can be accessed through Port facilities for
maintenance and a more controlled interpretation
opportunity.
Open space in Alternative E-I is fragmented,
limiting wildlife habitat and recreational options.
The primary advantage of this alternative is that
the trails are longer and accessible to bicycles and
it provides public access to the western viewpoint.
Designating the entire open space, in any of the
three development alternatives, as a Wildlife
Habitat Preserve is an attractive option for two
reasons. Wildlife habitat will be reduced by the
marine terminal development and overall
development pressure will persist within the City
of Portland and the region. Moreover, because of
the size and the isolation of the site, maintenance
and management of recreation facilities may
suffer from problems common to urban natural
areas.
Conversely, while it is possible to limit facilities
and land access, it is difficult to limit access to the
island's shorelines. Fencing off the shoreline
would present barriers to animals. Signage along
the shoreline promoting an area as a wildlife
sanctuary may discourage some use, but it will not
prevent it and some level of use will ,occur. The
presence of "appropriate" recreational use (e.g.
birding or hiking) may possibly discourage
misuse.

ALTERNATIVES EVALUATION
The three refined alternatives were evaluated
against the following seven criterion:
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Cl
Cl
Cl
Cl
Cl
Cl
Cl

land areas
terminal operation and flexibility
rail access
wetlands impacts
forest habitat impacts
shoreline/shallow water habitat impacts
new channel hydraulics

Key findings of the evaluation included:
Cl Marine terminal development areas
ranged in size from 507 to 569 acres;
Alternatives B-1 and E-l had the largest
development areas
.
Cl Undeveloped,
open
space
land
represented about 30 percent of available
land and ranged from 231 to 310 acres;
D-I preserved the most open space
Cl Wetland losses ranged from 12 to IS
acres; B-1 and D-l created 20 and 27
acres of new wetlands, respectively
Cl Forest habitat losses ranged from 288 to
302 acres, with approximately ISO acres
retained in all alternatives
Cl Shallow water habitat impacts ranged
from 30 to 77 acres, depending on the
alternative and the type of container
terminal wharf; opportunities for
recreating SWH ranged from 0 to 87
acres, again depending on alternative and
berth type
Table 17 presents a summary of the key
development alternative features, evaluation
criteria, and the comparative results for each of
the alternatives.

The third in a series of Community Focus
Meetings was held in early June to solicit public
comment on the refined alternatives. The
comments received tended to focus on
transportation access impacts and open space
features.

PRELIMINARY
RECOMMENDED PLAN
Conclusions drawn from the discussion of general
development issues and the evaluation of the
refined alternatives included the following:

I
I

Cl Alternatives B-1 and E-l created the
largest marine terminal development
areas, 50-60 acres greater than D-l.

I

Cl Alternative D-I preserved the most open
space, about 70-80 acres more than B-1
and E-l.

I

Cl Alternative E-I generated the most daily
truck and auto traffic due to the 58 acre
marine industrial area.
Cl Alternative D-l was slightly superior to
the other two alternatives in terms of
terminal operation and flexibility due the
second rail bridge and a straighter, more
efficient track layout.
Cl The far west rail bridge of Alternative
E-l was not recommended but the D-l
west rail bridge should be preserved as a
long term development option.
Cl Alternatives B-1 and D-I both proposed
new wetland/channels that created

I
I
I
I

I
,

I
I
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TABLE 17
REFINED ALTERNATIVES SUMMARY EVALUATION

Marine Tenninal Development Area

557 AC

507 AC

569AC

Open Space Area

243AC

310AC

231 AC

6,460

5,240

7,750

Yes

No

Yes

Very Good

Excellent

Very Good

East only

East & West

East & Far West

Rail Access Impacts

Minor

Major

Major

Wetlands Loss

13 AC

12AC

15AC

Wetlands Created

20 AC

27 AC

OAC

Forest Habitat Lost

301 AC

288AC

302AC

Forest Habitat Retained

150 AC

163AC

149AC

Shoreline/Shallow Water Habitat Impacts

30-59 AC

48-77 AC

31-60AC

Recreated Shallow Water Habitat

21-77 AC'

31-87 AC'

0-56AC

Yes

Yes

No

Feasible,
w/maintenance

Feasible,
w/maintenance

N/A

Trip Generation (daily trips)
Domestic IntennodallMarine Industrial
TenninalOperationIFlexibility
Rail Access

New Wetlands/Channel
Channel Hydraulics Impacts

• Includes acreage also attributed to Created Wetlands.
wetlands and shallow water habitat for
mitigation and provided an on-island
source for fill material. Both channels
were considered feasible from a river
hydraulics standpoint but the B-1 channel
was considered slightly less problematic.
Q

Alternative D-1 created the greatest
shallow water habitat (SWH) impacts due
to the layout of the grain/bulk terminal;
the grain/bulk loops of B-1 and B-1 were
much less intrusive into the SWH. The
SWH impacts from the general cargo
terminals were the same for the three
alternatives but vary by wharf type.

In light of the above conclusions and the
Port's objectives to optimize the
development area, maximize site
flexibility, and minimize environmental
impacts, Port staff and the consulting
team recommended a preliminary plan to
the Planning Advisory Committee which
was based largely on Alternative B-1,
with some key modifications. The
features of the plan included:
Q

A marine terminal development area
similar to B-1; it provides a bulk/grain
loop with the least impact on SWH and
keeps the loop west of the powerlines.

~
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(J

A secondary rail bridge, preserved as a
long term development option, with the
same alignment asO-1.

(J

A straight, efficient rail layout similar to
D-I but canted slightly.

(J

A westside new wetland/channel similar
to B-1, although slightly larger and
located farther west to accommodate the
secondary rail bridge.

(J

(J

(J

A domestic intermodal rail yard as in BI. Inclusion of the railroad-operated
domestic yard not only increases the
marketability of West Hayden Island for
international container traffic, it will help
reduce truck traffic between West
Hayden Island and alternative, off-island
rail facilities by keeping a portion of this
traffic within the boundaries of the
development area.
The plan does not include marine
industrial acreage. Therefore, traffic
generation would be comparable to B-1
and about 15% less than the total volume
used in the preceding traffic analysis.
Open space features shown on the plan
are similar to those for B-1 except that
paved trails west of the new highway
bridge were eliminated to further limit
human intrusion into wildlife habitat
areas.

The Preliminary Recommended Plan was
subsequently refined and is described in Chapter

5.

I
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INTRODUCTION

RECOMMENDED PLAN

This chapter describes the recommended
development program for West Hayden Island.
The Recommended Plan is based on the
background data and analyses described in the
preceding chapters as well as on input from the
Planning Advisory Committee, neighborhood
associations, local, state and federal agencies, and
the general public.

The Recommended Plan for the full development
of West Hayden Island is portrayed in Figure 16.
The features of the plan include:

This draft report describes a phasing plan which
recommends development of a grain /bulk facility
in Phase I. There is strong interest from the
community on bridge timing and that Phase I
include bridge permitting and pursuing funding
opportunities. Other concerns expressed by the
community include current congestion on the road
system, the impact of construction traffic and
traffic from the facility after completion.
Extensive discussion with the neighborhood
association regarding access issues have been
incorporated into this recommended plan.

a

A total development area of 556 acres,
providing a grain/bulk terminal site west of
the power lines, a container terminal site on
the eastern half of the area, and a site for
either a.grain/buIk or container terminal in the
middle.

a

A straight, efficient rail layout that provides
north- and southbound access to and from the
BNRR mainline. Up to six rail storage tracks
create a rail "spine" running the length of the
development area, with intermodal tracks
north and south of the spine.

a

A new bridge across North Portland Harbor to
provide truck and auto access between West
Hayden Island and N. Marine Drive plus an
"auto access only" connection between East
and West Hayden Island underneath the

The development program is presented in the
following sections:

a

a
a
a

a
a

a

Recommended plan
Fill and grading plan
Dredging plan
Utilities
Access and circulation
Open space
Environmental impacts

Capital costs and project phasing details are
presented in Chapter 6 and an environmental
permitting plan is described in Chapter 7.

BNRR.

a

A secondary rail bridge, preserved as a longterm development option, on the west end of
the development area which connects to the
track system in Rivergate.

a

A domestic intermodal rail yard.

a

A new wetland/channel complex on the
western edge of the development area to
provide wetland and shallow water habitat
mitigation/enhancement and fill material for
the development area.

~
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o

Open space features including trails, a small
park and boat dock, viewpoints, an
observationIPort interpretation area, and
wildlife preserve..

o

The area could be divided into three separate
terminals, each in excess of one hundred
acres, or combined for a total of356 acres.

o

The berth length of up to 6,600 feet will
service vessels with twelve to eighteen
dockside gantry cranes.

o

The on-terminal intermodal rail yard has up to
90 car spots for five-platform, double stack,
307 foot rail cars. The cars could be placed in
strings up to 15 cars in length. The rail cars
can be served by a wide range of container
handling equipment: top picks, reach stackers,
straddle carriers, rubber-tired gantry cranes or
rail-mounted gantry cranes.

o

The total area has the capability of producing
a throughput well in excess of one million
containers per year.

MARINE FACILITIES
The 556 acre development area will accommodate
a combination of grain/bulk and container
terminal facilities. As depicted in Figure 16, the
site is divided into three development modules:
grain/bulk on the west, containers on the east, and
either grain/bulk or containers in the middle.
Market conditions will ultimately dictate actual
development, but the site is flexible enough to
accommodate all likely market demands. The
most likely scenarios are that the site will have
one or two grain/bulk loops with the remainder of
the area developed as container terminal(s).
Development of the site with all grain/bulk
terminals or ll1l container terminals is feasible but
considered unlikely.

Terminal Capacities
An efficient, high capacity grain terminal as
envisioned for West Hayden Island would
accommodate up to three 7,500-foot long unit
trains on site and would have a maximum annual
throughput of 6,000,000 metric tons (MT) of
grain. Similarly, a dry bulk terminal would also
accommodate three unit trains and could have a
maximum annual throughput of 15,000,000 MT
with three berths.
If the entire area east of the power lines were
developed as container terminal facilities, it
would have the following capabilities:

o

Service for three modes of container
handling: ship, rail and truck.

Domestic Intermodal Yard
The domestic intermodal yard encompasses
approximately 48 acres of the development area
and is located south of the rail storage tracks and
east of the power lines. The domestic intermodal
yard includes tracks for train loading and
unloading and storage for marshaling containers
or piggybacks.
The railroad-operated domestic intermodal yard
will increase the marketability of West Hayden
Island for international container traffic. It will
also help reduce truck traffic between west
Hayden Island and alternative, off-island rail
facilities by keeping a portion ofthis traffic within
the development area. Currently, 10-15% ofT-6
truck traffic is to/from regional domestic rail
hubs. This will help meet the region's demand for
domestic intermodal transportation as identified in
Metro's 2040 study.

~

centurywest
ENGINEERING CORPORATION

---------------------78

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM

.:. -----------------

CHAPTER 5: RECOMMENDED PLAN

DEVELOPMENT PHASING

Figure 17 depicts the expected phasing of West
Hayden Island development.
Phase 1 assumes that a grain/bulk terminal will be
constructed west of the power lines. Features of
this first phase include rail access from the BNRR
mainline, an interim access road from East
Hayden Island, a barge ramp on the South shore
for construction activities, stockpile site for
material, bridge permits, construction ofthe new
wetland/channel for wetland and shallow water
habitat mitigation banking and an initial stage.of
open space/recreation improvements.
Phase 2 assumes that approximately the eastern
half of the site will be developed as container
terminal facilities, including necessary berths and
iittermodal container transfer facilities. Other
improvements anticipated for Phase 2 include the
new bridge connecting to N. Marine Dr., the road,
utility systems, the navigation channel access and
turning basin, the domestic intermodal yard, and
remaining open space improvements not
implemented in Phase I.
Phase 3 will construct either a second grain/bulk
terminal or additional container facilities on the
land remaining east ofthe power lines and west of
Phase 2. The secondary rail bridge is expected to
be implemented in this phase if demand warrants.
This phasing sequence is considered the most
likely at this time, but is clearly dependent on the
dynamics of the marketplace. Other phasing
scenarios are possible; the flexibility of the
Recommended Plan should enable the Port to
respond to whatever market conditions
materialize.

Additional discussion of specific phasing
considerations related to the various plan elements
is presented in the following sections. More
detailed descriptions of phased implementation
are also included in the next chapter as part of a
presentation ofthe Capital Improvement Program.
A summary of the approximate acreages
associated with the phases is presented in Table
18.
TABLE 18
ACREAGE SUMMARY

Grain/Bulk - Phase 1

80

Container - Phase 2

244

Domestic Intermodal Yard Phase 2

48

Container or Grain/Bulk Phase 3

184

Subtotal

556

en S ace

269

Grand Total

825

Fill AND GRADING
The existing ground elevations of West Hayden
Island west of the BNRR tracks generally range
between +4 and +38 feet (NGVD), with most of
the island at or below elevation +25 feet. With a
defined fill elevation of 30.5 feet at the upstream
end of the. island, identifying fill and grading
requirements is an important element of basic
infrastructure needed for development.

ttl
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Adding to the fill requirement by the decision to
raise the site to 30.5 feet, above the 29 foot
minimum requirement, increases the initial costs
of the development. However, based upon the
experiences in February, 1996, and again in
December, 1996, the incremental costs of fill will
be well justified by future operational expenses
that may be avoided.
Evaluation of three alternative approaches to fill
placement (Chapter 4) led to the selection of a
uniform fill approach for the island. The plan
assumes that the entire container terminal area
will be filled in the traditional manner to place
development well above the 100 Year flood
elevation of 27.9 feet (fill elevation 30.5 feet).
This includes the road and rail tracks and is
bounded by the wharf line on the north and a 3: I
slope at the south, east, and west boundaries. The
grain/bulk terminal on the west will be filled to
30.5 for the loop tracks and a development area
for bulk handling equipment and buildings, but
the rest of the interior of the loop will be left at
existing topography. Figure 18 shows the
proposed grading plan and depicts typical crosssections for utility corridors, pavef\lent areas, and
the wetland/channel.
The recommended grading plan requires
approximately 8.9 million cubic yards of material
for full development. The wetland/channel will
provide about 0.5 million of the yards required;
the remainder of the material will be obtained
from dredge material, described in the following
section.
Phased fill requirements are as follows:
Phase I:
Phase 2:
Phase 3:
Total:

1.2 million cubic yards
3.7 million cubic yards
4 million cubic yards
8.9 million cubic yards

DREDGING
The dredging plan consists of a description of
potential dredging areas including approximate
dimensions and quantities available from each
area id~ntified and a description of physical,
economIc and general regulatory issues associated
with each ofthe dredging areas. The fill areas and
the proposed dredging areas are shown on Figure
19. Following the description of the potential
dredging areas is a description of alternative
dredge material sources and the dredging and
d~sposal methods proposed for the project.
Fmally, there is a discussion of the regulatory
issues associated with the proposed dredging plan.

DREDGING AREAS
AREA #1

Location: River mile 103+40 to 104+ I0, along
t?e Oregon shoreline, downstream of the power
hnes. Purpose of dredging: To provide access
and mooring depths for the proposed bulk
berth(s). Dredge to -43' depth plus 4' of advance
maintenance over-depth for a total depth of 47'.
Quantity of material: approximately 40 000
cubic yards if dredged to the state line; 100,000 if
dredged to the centerline of the channel.
Issues: No major issues identified. The area is
presently deeper than 20' and is generally deeper
than 42'. Minor dredging may be required at and
upstream of the bulk berth.
AREA #2

Location: River mile 104+10 to 105+25, north of
the proposed wharf line along West Hayden
Island; from the power lines upstream to the
railroad bridge.
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Purpose of dredging: To provide an access
channel, turning basin and required mooring
depths for the proposed container berths. Dredge
to -43' plus 4' of advance maintenance over-depth
for a total depth of 47'.
Quantity of material: approximately 2,900,000
cubic yards up to the stateline; 3,600,000 cubic
yards if dredged further north to the centerline of
the channel.

Issues: Possible Troutdale formation, as in area
#2. Permitting issues relating to depth of
dredging and dredging window. Area is between
two bridges and two designated underwater cable
and pipeline areas, raising issues of cable and
pipeline locations. If dredging is extended north
to the centerline of the channel, some material is
in the State of Washington, raising issues of
royalty payment for material.

AREA #4
Issues: Previous dredging in Vancouver Turning
Basin has encountered a cemented gravel
(Troutdale) formation.
It is possible this
formation extends to the south which would
increase the difficulty and cost of dredging in this
area. Dredging along the shoreline may also
include dredging and regrading areas of shallow
water habitat, depending on the berth design and
configuration (but not included in above quantity
estimates). If dredging is extended to the
centerline of the channel, a portion of this
dredging is in the State of Washington, raising
issues of royalty payment for the material.

Location: River mile 106+40 to 107+45,
generally along the authorized shallow draft
channel and south in water depths greater than
20'; upstream of the submarine cable and pipeline
area and the Interstate Bridge.
Purpose of dredging: To provide material to
implement the fill plan. Dredge approximately a
12' cut of material from existing depths of 20 to
25' down to 32 to 37'.
Quantity of material: approximately 1,500,000
cubic yards.

AREA #3
Location: River mile 105+35 to 106+20,
including the authorized turning basin and areas
between the turning basin and Hayden Island;
from the railroad bridge to the Interstate Bridge,
less the designated submarine cable and pipeline
areas.
Purpose of dredging: To provide material to
implement the fill plan. Dredge material from
existing depths of 25 to 40' down to 47'.
Quantity of material: approximately 1,800,000
cubic yards up to the state line; 3,400,000 cubic
yards if dredging is extended to the centerline of
the channel.

Issues: Additional information about the
character ofbottom sediments and their suitability
for dredging and filling is needed, although it is
reasonable to assume that the material will be
acceptable. Distance from borrow area to fill
areas may require use ofbooster pump, increasing
cost of filling. Permitting issues could include
depth ofdredging, dredging window, and possible
general objections to deepening the river for
borrow dredging.

I
I
I
I·
I

I
r

I
I

I
I
I

ALTERNATIVE DREDGING SOURCES

I

The dredging and disposal method described
above is likely to result in the lowest cost of
dredged material. About 2.9 million cubic yards

I
I
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of the total dredging is for creating the access
channel and turning basin serving the
development. This dredging, and resultant filling,
must be done to achieve project purpose. The
remainder of the dredging is for "borrow"
purposes; that is, to achieve site reclamation
rather than any project dredging purpose.
There are, however, alternative methods of
achieving this reclamation depending on project
timing and permitting issues. The U.S. Army
Corps of Engineers is currently conducting a
feasibility study and environmental impact
statement for the proposed deepening of the
navigation channel from 40 feet to 43 feet. This
analysis will be completed in October 1999.
As part of the study effort a portion of West
Hayden island has been identified as a suitable
upland disposal site option for dredge material
from the deepening project. The designated area
is generally the area that has been previously
filled and disturbed, roughly 100-120 acres in
size. The channel deepening project would
generate approximately 1.2 million yards of
material in 2003.
This material will be incorporated into the Port's
development project, if it becomes available. It
will accelerate the stockpiling of material for
eventllal development. However, if the channel
material is not available, the Port is still able to
develop the West Hayden Island Development
Program from identified fill sources.
The US Army Corps of Engineers has recently
developed an estimate for the long term demand
for ongoing channel maintenance in this reach of
the Columbia River. The ACOE estimates that
200,000-yards of sand per year will be generated
in the adjacent Vancouver Harbor area and require
upland disposal for channel maintenance
purposes.

As a result of high water events such as those in
1996, milch more sand may be moved
downstream and the amount of maintenance
material can increase in high-flow years. In 1996, .
for example, the Corps placed over 400,000 cy of
dredged sand at its disposal site on West Hayden
Island. Considering only the 200,000 cubic yard
per year average, over a 20 year period, this
equates to an estimated 4 million yards of
material. This amount plus that required for the
access channels .and the wetland mitigation
channel will provide adequate material for
development. Available fill material will be
placed at the stockpile site.
Depending on project timing and the results of the
Corps study, it is possible that much, if not all,
West Hayden Island fill requirements could be
satisfied by disposal ofmaterial from navigational
channel maintenance and the channel deepening
project.

DREDGE MATERIAL ESTIMATES
In general, Columbia River sand makes very good
fill material. However, there is not sufficient
geotechnical information to assure the material in
the four designated dredging areas is either
available or suitable for dredging and filling. The
Troutdale formation has been encountered during
previous dredging in t/1e area. This cemented
gravel increases the time and expense of dredging,
potentially making it an uneconomic source of
material. It is reasonable to assume for planning
purposes that material upstream ofthe Interstate
Bridge is suitable for filling purposes, but some
geotechnical information should be provided
before initiation of permitting, it is determined
that this source of material is needed.
Table 19 summarizes the dredge quantity
estimates. With a need for 8.4 million cubic yards
of fill material (8.9 million less 0.5 million from

~
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the wetland/channel), Table 19 shows that there is
sufficient material in the river to satisfY the fill
requirements. The cost of dredging and filling
could be affected by the distance from the
dredging area (particularly area #4) and the
possibility of royalty payments if Washington
material is used.

DREDGING AND DISPOSAL METHODS
The dredging plan is based on lise of the Port of
Portland's dredge OREGON. The· dredge is
ideally suited for projects such as this and its
combination of large pump, pipeline size, and
ownership by the project owner assures economic
delivery of dredged materials to the site. The
dredging would be carried out by the dredge and
attendant floating and shore based equipment
mobilized to the site.

The dredge excavates material by sucking it from
the bottom via a suction pipe. Material passes
through the pump and is delivered to the site via
a 30" pipeline. The pipeline will consist of both
floating and shore sections. On land, the material
will be delivered to the appropriate filling site
which will require some diking and spillways to
allow the material to settle out before the water is
returned to the river. Dredging of Columbia River
sand can be accomplished with a minimum of
ponding time. That is, return water can meet
appropriate water quality standards without a long
ponding time. This means that diked areas need
not be large, and dikes can be continually
constructed by tractor dozers during the progress
of the work. The use of tractor dozers on the fill
site allows the grading to within one foot plus or
minus of design elevations and, in addition,
compacts material during the hydraulic dredging
process, thus increasing the quality of the fill.

TABLE 19
DREDGE MATERIAL ESTIMATES
(Million cubic yards)

i·ji~~g~nM@~~!'lill,(9Y!Y)';
I
2
3
4

0.04
2.90
1.80
1.50

Sub-Total

6.24

Channel Maintenance 0.20
every year (with or without
chaunel deepening)

4.0 over 20 years

Channel Deepening Project

1.2

~
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REGULATORY ISSUES
There is ample precedent for the type of dredging
and filling activity proposed. The material is
expected to be clean sand witb approximately 5%
fines except for the Troutdale formation,
previously discussed. The nature of the material
suggests tbat turbidity during dredging will not be
an issue and tbat water quality standards for return
flows from dredge filling will be easy to achieve.
The issue of "over-excavating" or borrowing
material from areas of the river presently at or
below -20' has been discussed in recent years.
There are no identified biological impacts of this
activity on listed species; however, the situation
regarding dredging and filling on the river is
under constant analysis and the rnles are therefore
hard to anticipate. Some dredging projects have
required sediment testing during the permitting
process and this could be a cost issue for the
project. Aside from the cost of testing, sediment
quality in the open river segments designated for
borrow is unlikely to be a problem in terms of
project permitting.
The dredging portion of the project will require a
Section 10 permit for dredging issued by the
Corps of Engineers and a Section 40 I water
quality certification issued by tbe State ofOregon.
Any filling of the river (or upland wetlands) will
require a Section 404 permit, which is normally
processed by the Corps of Engineers with the
Section 10 permit. The Section 10/404 permitting
process is initiated by application to the Corps of
Engineers. The minimum processing period is 90
days including a 30 day public notice period. Six
months to a year is a more reasonable planning
parameter for the dredging aspect of this permit
while the Section 404 aspect could take longer
depending on final fill plans and mitigation
requirements.

Dredging permits of this magnitnde have been
issued in the past without an Environmental
Impact Statement covering the work. This is
particularly appropriate in areas downstream of
the Interstate Bridge where there is a long history
of dredging for both channel maintenance and
land reclamation. However, tbe magnitude of the
dredging, volumes and the areal extent of
dredging, including reaches above the Interstate
Bridge, suggest that an EIS could be required.
This is particularly true when the dredging work
is combined with the in-water and upland filling
required to achieve the project objectives.
The bed of the river is owned by the states of
Oregon and Washington, and there is a state
boundary designated on charts ofthe river. While
both states may claim regulatory authority over
the entire width of the river, as a matter of
practice, tbe state where tbe dredging takes place
is more likely to seriously consider the possible
environmental impacts of dredging work.
Confining dredging activities to the Oregon side
of the river is possible although it may be
advisable to consider dredging on tbe Washington
side to reduce pipeline lengths and possibly ease
permitting issues by dredging in the existing
Corps of Engineers 27' channel area.
Another regulatory issue is that of royalty
payments for material dredged from the river.
Both states require leases and retain the right to
charge royalties for borrowing material from the
river. In Oregon, ORS 274.550 authorizes the
removal of material from the river without lease
and without royalty for certain purposes including
channel and harbor improvements and
reclamation of certain lands.
Discussions with the Washington Department of
Natural Resources suggests that Washington
would likely impose a royalty for material coming
from tbe river for otber than navigation purposes.

~
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For example, if material was borrowed for
reclamation and used for port purposes, it would
be subject to royalty. Present practice is to use
the Oregon Division of State Lands royalty
charges. The recent DSL posted charge is $0.38
per cubic yard for material from the Columbia
River.
In summary, suitable material is available in
sufficient quantities within economical range for
hydraulic dredging to accomplish the filling plan.
The permitting issues associated with dredging
this material are complicated by uncertainties
related to the Endangered Species Act listed fish
species in the Columbia River. Cost of dredging
will ultimately be a result of material location and
availability, restrictions on timing and depth of
dredging, distance ofborrow material from the fill
areas, and timing and availability of material from
the Columbia River channel deepening project.

UTILITIES
The following section describes the utilities
required to support the development of West
Hayden Island. It includes preliminary plans for
stormwater, domestic water, sanitary sewer,
electric power, natural gas, and communication
systems.
An overall utility plan is shown on Figure 20.
Utility demands, by system, are summarized in
Chapter 3.

STORMWATER
A hydrologic and hydraulic computer model
(HYDRA) was used to define the storrnwater
system. The following design assumptions were
incorporated into the model.

Cl 10-year 2 day peak design storm (City of
Portland Standard)
Cl 90% impervious surface in the container
terminal area
Cl 3 feet per second (fps) minimum flow
velocity
Cl Minimum cover over the pipe of three feet
Cl Compliance with all City of Portland design
standards
Cl North Portland Harbor ordinary high water
level of +17 feet (currently being reviewed)
The objective was to design a low maintenance
system allowing gravity discharge to the North
Portland Harbor at ordinary high water levels.
The recommended stormwater system employs
four stormwater polishing ponds, each
approximately 3.5 acres in size. The collection
system includes four independent segments, each
discharging into one of the polishing ponds. The
"fishbone" geometry of the collection basins
allows for a much shallower system and thus
gravity discharge to the harbor. Two of the
proposed ponds lie south of the vehicle/rail
corridor. A third pond is oriented north-south and
lies near the BPA transmission line. The fourth
pond is located inside the rail loop on the west
end of the island. Figure 20 shows generalized
pond locations.
All of the ponds gravity flow to the North
Portland Harbor. Pre-treatment for oil and grease
and/or other potential contaminants of concern
will occur upstream of the ponds. Catch basins
will be equilJped with traps to remove oil, grease
and sediments at the source. This will require
periodic cleaning ofthe catch basins to effectively
remove those potential pollutants. Oil/water
separators will be installed in equipment
maintenance areas and other areas that have
higher levels of oil and grease in the storm water.
Other types of storm water pretreatment may be

~
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required, depending upon the tenant's operations,
to remove potential pollutants at the source.
The four polishing ponds will be shallow (3 feet
water depth), vegetated wet ponds that will serve
as settling basins to reduce the concentration of
suspended solids in the storm water prior to
discharging into the North Portland Harbor. The
grassy vegetation will also aide in the removal of
pollutants.
The four polishing ponds will be shallow (3 feet
water depth), wet ponds that will serve as settling
basins to reduce the concentration of suspended
solids in the storm water prior to discharging into
the North Portland Harbor. The grassy vegetation
will also aide in the removal of pollutants. The
four pond layout and north-south collection mains
will allow for better staged development of the
facility. Only the storm sewer and polishing pond
that directly serves the portion of the terminal
being developed will need to be constructed at the
time development occurs.
Total pipe required for the system is 65,400 feet
with an average pipe diameter of 24".

DOMESTIC WATER
The water system proposed for West Hayden
Island was designed to provide minimum fire
flows of 5,000 gallons per minute (gpm) with a
residual pressure at the fire of 20 psi and a
residual pressure of 30 psi throughout the
remainder of the network. Peak hour domestic
water consumption is based on a 16 hour day and
a peaking factor 00.0 for a flow of 180 gpm.
The City of Portland, Bureau of Water Works,
will require separate fire and potable water
systems due to the high fire flow and relatively
low potable water demand at West Hayden Island.
The Water Bureau also requires that public water

lines be inside a public right of way. The Water
Bureau indicated that they would allow a public
water main inside the container terminal area
provided that it was inside a designated vehicle or
fire lane that will not be blocked by equipment or
containers. The lane must be accessible 24 hours
a day, seven days a week.
The primary connection for water supply to West
Hayden Island is the 24-inch water main on N.
Suttle Road. Preliminary layouts considered
suspending the water main from the proposed
bridge across N. Portland Harbor. However, the
Water Bureau is opposed to this alternative due to
maintenance difficulties associated with a
suspended water main and its susceptibility to a
seismic event. Therefore, a 12-inch buried water
main, utilizing directional boring construction
techniques, will cross the harbor near the bridge.
Water service for early development at the grain
terminal will be provided by a 6 inch temporary
main connecting to the 12 inch main at the west
end ofN. Hayden Island Drive.
A l2-inch diameter loop along the road and on a
vehicle/fire lane in the container terminal area
will provide the public portion of the water
system. The l2-inch diameter loop will also tie
into the existing water system on East Hayden
Island, thus strengthening the flow capabilities for
both systems. Potable water services for future
tenants will be provided from the public system
on the frontage road or vehicle/fire lane. Each
tenant and/or building will have individual City of
Portland water meters.
A separate 12-inch fire network will be installed
to serve fire flow demand for the proposed
development. The fire network will connect to
the proposed 12-inch public water system loop at
the east and west end of the container terminal
area. Double check valves will be installed at

~
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each end of the fire network to isolate the fire
system from the public system.
The fire system is shown in Figure 20. Main
feeders running longitudinally are spaced 400 feet
apart. All hydrants are placed at 300 foot
intervals and are staggered between adjacent
feeders to provide maximum coverage. Pipe sizes
for the preliminary public and fire systems were
developed based on a hydraulic computer model
ofthe system.

SANITARY SEWER
The existing sewer system on East Hayden Island
is inadequate to support new development. The
possibility of upgrading the system to support
West Hayden Island is not feasible due to an
extensive length of upgrade through existing
developed areas and paved streets.
Included in the sanitary collection system for
West Hayden Island are the following items:

a
a

a
a

Upgrade the existing pump station at N. Suttle
and N. Portland Road
Construction ofa new sewer force main from
West Hayden Island near the northerly
terminus of the proposed bridge to the
existing pump station at N. Suttle and N.
Portland Road.
Construction of a pump station near the
northerly terminus of the proposed bridge to
collect and pump the West Hayden Island
sewage.
Construction of a sanitary sewer collection
system running along the wharf frontage and
the road corridor with connecting lines on
each end.

The design of the sanitary sewers for West
Hayden Island is based on the assumption that
sewer flow from the proposed development will

"
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be similar to flows from existing Port of Portland
marine terminal facilities and correlate with water
consumption. This produces an overall peak flow
rate of 250 gpm and an average daily flow of
88,000 gallons per day. Because ofthe distances
involved on the island and the proposed finished
elevations, it will be necessary to pump the
sewage from the island. A sewer force main will
be suspended on the proposed bridge.
The sanitary network for full development
consists of a gravity main along the wharf
frontage with flow splitting mid island and
running both east and west. An additional inner
island collection main would run east-west within
the City water line easement to collect flows from
interior sources. Additional collection laterals
will be required at the time specific buildings are
located. Flow in both the wharf and interior
island mains would gravity drain to each end of
the island then south to the road where it would
flow to the pump station at the northerly terminus
ofthe proposed bridge. The pump station would
transfer flow across the bridge to the pump station
at the intersection of N. Suttle and N. Portland
Road. Figure 20 shows the proposed sewer
system.
Assuming the Phase I grain facility is constructed
before the proposed bridge and before the sanitary
sewer infrastructure, a subsurface sewage disposal
system will be used until the sanitary sewer
system is completed, provided that soil conditions
and aH criteria for a subsurface system are met.

ELECTRICAL
Electrical service will require two main feeder
lines, both originating at the PGE substation. One
ofthe lines will front the wharf line and the other
will run along the road. The two feeders will
provide ready service to early development at the
perimeter ofthe island while remaining capable of
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servlcmg the widest range of interior island
development patterns.
The substation on the east end of the island is
supplied by two existing transmission lines
running east along the island. The transmission
lines conflict with the proposed rail access and,
therefore, the transmission lines to be relocated.
One transmission line will be routed between the
rail storage tracks and the domestic intennodal
yard and the other will run along the north side of
the road.
Construction of the lead rail tracks from the
Burlington Northern Railroad lines also creates a
conflict with the existing PGE substation yard.
The fill slopes for the new rail line cuts across the
substation yard, eliminating an area designated for
substation expansion. PGE will need to modifY
their substation design and obtain property from
the Port to accommodate future expansion of the
facility to the south.
PGE estimates that they will need approximately
two years of lead time to relocate their
transmission lines and modifY their substation.

NATURAL GAS
Northwest Natural Gas will provide gas service to
West Hayden Island. If demand is light, service
from the east side of the island will be adequate
provided the gas 'line is looped around the
development. Otherwise, a new feeder line will
be required across the proposed bridge. A loop
configuration is unnecessary with a new feeder
line. The gas line shown on Figure 20 assumes a
new feeder line and will only be constructed if
demand materializes.

COMMUNICATION
Supply to the island will be provided across the
proposed bridge. Fiber optic cables will run
across the bridge to a fiber hut or underground
vault on the island. From the vault, 4" PVC
conduits will house standard wire lines for onisland service.

ACCESS AND CIRCULATION
This section describes on-site circulation features,
the new bridge connecting West Hayden Island to
N. Marine Dr., off-island traffic impacts from
marine tenninal development, and the secondary
rail access.

ON-SITE CIRCULATION
Figure 21 depicts on-site access and circulation
features of the Recommended Plan. Primary
access to and from the island will be via a new
bridge across North Portland Harbor connecting
to N. Marine Dr. A secondary access point will
be for automobile traffic only underneath the
BNRR tracks and connecting to East Hayden
Island; restricting traffic to autos only will be
accomplished with a height limiting structure or a
"truck trap" that prohibits trucks from using a
road.
Figure 21 also shows the recommended road
section for the development. It will provide one
moving lane in each direction and sidewalks and
bike lanes on both sides of the road. Intersection
configurations at both ends of the bridge to
accommodate the necessary tum movements are
also shown. An underpass will be required to
grade separate the road from the fill-supported rail
tracks coming off of the BNRR mainline. The
actual location of this road will be defined as a
result of engineering studies. These will be
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conducted as part of the design coordination with
the City's proposed new pipeline and outfall
work.
Access to the marine terminals is shown at two
locations:
from the eastern edge of the
development and from the BPAlPP&L powerline
corridor, which will also access the grain terminal
on the western edge of the property. The western
access point could be at-grade, crossing the rail
tracks, or grade separated with an overpass as
shown on the drawing, if demand warrants.

HIGHWAY BRIDGE
Figure 22 shows a plan and profile of the
recommended bridge. The bridge provides 90
feet of clearance above 0.0' NGVD. This
clearance is based on the survey information
presented in Chapter 3; this information should be
updated prior to beginning detailed design and
before initiating the Coast Guard permitting
process.
The bridge is assumed to be 56 feet wide at the
endpoints, providing three vehicle lanes and fivefoot sidewalks and bike lanes on both sides. The
vehicle lanes would provide one southbound and
two northbound lanes at the northern terminus and
two southbound and one northbound lane at the
intersection with N. Marine Drive (Figure 21).
Only one lane in each direction is needed to
accommodate projected traffic traveling on the
bridge and, therefore, the roadway section could
be narrowed to 44 feet for a portion of the
structure.
Due to the 90-foot clearance and maximum six
percent grades, the bridge roadway will still be
elevated when it connects with the on-island road
(Figure 22). Transition grades will therefore be
required east and west of the intersection to get

down to the roadway elevation of approximately
+30 feet NGVD.
Several different structure types could be
considered for the bridge. Conventional structure
types such as steel or concrete box girder or a less
conventional cable stayed bridge could work for
this river crossing. For cost estimating purposes,
a segmental concrete box girder bridge has been
assumed. The five span bridge would provide 100
feet of horizontal clearance to the piers each side
ofthe navigational channel. Detailed design work
will be required in the future to determine the
most economical structure type and pier spacing.

SECONDARY RAil BRIDGE
The Recommended Plan also includes a secondary
rail bridge, at the southwestern comer of the
development area, which would connect to the rail
system in Rivergate.
A second rail access would open the island to
improved rail service because the BN mainline is
heavily used and access to and from the island
could become restricted in the future. When
nearing full build-out, the need may arise to arrive
and depart multiple trains simultaneously, which
may not be possible with single rail access.
The secondary rail bridge should be preserved as
a long term development option, implemented
only when market and other forces require. These
forces may include access for UP trains, easier
makeup ofunit trains, higher rail volumes, limited
access to the mainline, and other unforeseen
changes in area uses.

OFF-SITE TRAFFIC IMPACTS
This section presents the analysis oftransportation
impacts ofthe Recommended Plan which is based
in part on the analysis of transportation
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alternatives summarized in Chapter 4. This traffic
analysis will be revised in the Port's application to
the City.

assumptions identify two major time periods
(correlating to Phase I and Phase 3) for
transportation analysis:

For purposes of estimating the trip generation of
the Recommended Plan, the following land use
allocations were used: 428 acres for container
terminal facilities, 80 acres for bulk terminal
facilities (with a total of 45 employees
anticipated), and approximately 48 acres for a
domestic intermodal facility. Trip generation for
these land uses is presented in Table 20.

I. 2005: The Phase I grain/bulk terminal is
assumed to be operational by 2005. As this
terminal is solely dependent on rail and barge
for the delivery of grain for export by ship,
the potential impact of such a facility on the
surrounding street system is expected to be
minimal.
Because of its low traffic
generation of only 25 peak hour trips, it has
been assumed that this facility will be
developed prior to construction of a separate
bridge access between West Hayden Island
and Marine Drive. Access to the bulk
terminal will be via West Hayden Island
Drive. Chapter 6 discusses how the traffic
levels from the terminal will be monitored.

Development of West Hayden Island marine
facilities will be market-driven and not dependent
upon a set development schedule. However, for
purposes of analyzing traffic impacts associated
with
the
facilities
and
to
develop
recommendations of access and the timing of
roadway
system
improvements,
certain
development assumptions have been made. These

TABLE 20
RECOMMENDED PLAN
TRIP GENERATION

Container Tenninal

428 ac.

Bulk Tenninal
Domestic Intennodal
Facility

255

165

350

300

95

215

5,450

45 employees

25

5

25

5

25

5

260

Total

25

40

25

40

25

30

700

Total All Vehicles

305

210

400

345

145

250

6,410

Trucks

225

160

270

235

90

180

3,705

Autos

80

50

130

110

55

70

2,705
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2. 2015: By 2015, the Recommended Plan is
assumed to be in place, along with direct
access from Marine Drive via the new bridge.
For purposes of the traffic impact analysis, it
has been assumed that most marine terminal
traffic will use this bridge to reach the
terminal. However, auto access will be
provided between the eastern and western
portions of Hayden Island to accommodate
commuter and personal trip-making, as well
as emergency access. Truck access would be
restricted to the new bridge only.
The analysis of traffic circulation impacts
associated with these two phases of development
ofthe Recommended Plan is summarized below.

2005 TRAFFIC IMPACTS
Year 2005 traffic impacts assume that all access
to the marine terminal will be via West Hayden
Island Drive. The projected traffic volumes for
this first phase of development are shown in
Figure 23. These volumes include background
traffic growth, as well as traffic attributable to the
bulk terminal itself. The terminal is expected to
generate a maximum of 260 daily vehicle trips
(including 20 percent trucks and 80 percent
autos). This estimate oftrip generation was based
on current experience at Columbia Grain, and is
probablyhigh. Actual truck volumes for the West
Hayden Island grain terminal are expected to be
very minimal and related to facility maintenance
or vessel service; no cargo will be transported by
truck.

Traffic impacts of the bulk terminal are
summarized in Table 21. All intersections in the
project area are expected to operate at acceptable
levels of service with the addition of grain
terminal traffic. It should be noted that this
analysis assumes that the improvements to the
intersection of Center Drive with the 1-5
southbound ramps identified with the 2005
background traffic condition will be in place.
These improvements are needed regardless of
West Hayden Island development. In addition, it
is recommended that a westbound right turn lane
be added to the intersection of Tomahawk Drive
with the 1-5 northbound ramps to achieve an
acceptable level of service at this location. The
bulk terminal will cause only slight increases in
average vehicle delay at key intersections or in the
volume-to-capacity ratio calculated for roadway
segments. No change in levels of service are
anticipated.
It should be noted that compared to the existing
peak period, peak directional congestion problems
experienced on 1-5 will worsen by 2005, even
without the addition of traffic attributable to the
bulk terminal. During the AM peak hour, levels
of service "ElF" are anticipated for southbound
traffic between the Interstate Bridge and south of
the Marine Drive interchange. During the PM
peak period, LOS "F" conditions are anticipated
for northbound traffic between the Portland
Harbor Bridge and the Interstate Bridge. During
the midday time period, it is anticipated that the
freeway will operate at acceptable levels of
service "D" or better. During each time period,
these conditions would be slightly impacted by
the addition of bulk terminal traffic, but no
change in levels of service is anticipated.
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Table 21
2005 Levels of Service
With Development of Bulk Terminal on West Hayden Island

N. Marine Dr
N. Marine Dr
N. Marine Dr

West ofI·5
West of Force Avenue
West ofN. Portland Rd

0.80
0.38
0.29

D
B

A
A

0.83
0.35
0.29

D
B

A

0.62
0.25
0.26

N. Portland Rd

South ofMarine Drive

0.53

C

0.42

B

0.76

CID

W. Hayden Is.
Drive

West ofFarr Road

0.18

A

0.18

A

0.16

A

C

A

......

.;.;.;.;.:::::

:%.

I': 11111!ill!ll;lllllil;:illl:ll
1·5 Northbound
1·5 Northbound
1·5 Northbound

South of Marine Drive
Portland Harbor Bridge
Interstate Bridge

0.46
0.45
0.45

B
B
B

0.55
0.62
0.78

C
C
D

0.82
1.02
1.14

D
F
F

1·5 Southbound
1·5 Southbound
1·5 Southbound

South of Marine Drive
Portland Harbor Bridge
Interstate Bridge

0.91
0.92
1.19

E
E

0.79
0.70
0.74

D
C
C

0.63
0.54
0.65

C
C
C

F

I
12.1

B'

B

8.5

B

25.7

CID'

19.7

C'

23.4

C

27.7

D*

1·5 NB Rampsffomahawk Drive

7.1

B

18.6

Center Drive/Hayden Island Drive

8.6

B

10.9

1·5 SB Ramps/Center Drive

12.1

B'

1·5 NB and SB RarnpslMarine Drive

28.9

D

VIC = Volume/Capacity Ratio
Includes the addition of a westbound right tum lane.
Includes recommended improvements identified as necessary for future background conditions.
Exceeds VIC = 0.95

f

r
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2015 TRAFFIC IMPACTS
By 2015, it is assumed that full marine terminal
development will be completed on West Hayden
Island consistent with the Recommended Plan.
To support this development, the proposed bridge
linking the Island with Marine Drive will be
constructed and will serve as the major access
route to the terminal. Secondary access will also
be provided via West Hayden Island Drive for
automobiles and emergency vehicles only.
Full development of the Recommended Plan is
expected to generate approximately 6,400 daily
trips of which nearly 60 percent will be trucks.
All truck traffic will be required to use the Marine
Drive bridge to reach the marine terminal.
Approximately 60 percent of the auto traffic is
expected to use the new bridge with roughly 40
percent using West Hayden Island Drive. This
would add approximately 550 daily vehicles to the
segment of West Hayden Island, an increase of
slightly over 15 percent above current levels.
Traffic increases on West Hayden Island Drive
during the peak hours analyzed would be
approximately 25 in the AM, 50 during the
midday, and 25 during the PM peak. The
projected traffic volumes for full marine terminal
development are shown in Figure 24. These
volumes include background traffic growth, as
well as traffic attributable to the marine terminal
itself.
Traffic impacts of the recommended plan are
summarized in Table 22. All intersections in the
project area are expected to operate at acceptable
levels of service with the exception of the 1-5
ramp termini at Marine Drive during the PM peak.
Because of the poor level of service on
northbound 1-5 during this time period, vehicles
attempting to enter the freeway will queue back
through the Marine Drive intersection resulting in
a poor level of service at this location. This

impact is expected with or without the addition of
West Hayden Island traffic. Level of service "B"
conditions are expected during all time periods at
the new intersection on Marine Drive created by
construction of the proposed bridge.
It should be noted that this analysis assumes that
the improvements to the intersection of Center
Drive with the 1-5 southbound ramps identified
with the 2005 background traffic condition will be
in place. In addition, it is recommended that a
westbound right tum lane be added to the
intersection of Tomahawk Drive with the 1-5
northbound ramps to achieve an acceptable level
of service at this location.
The Recommended Plan will cause only slight
increases in average vehicle delay at key
intersections or in the volume-to-capacity ratio
calculated for roadway segments. At some
locations this increase would result in a change in
level of service, most of which would remain
within the acceptable range. On 1-5 northbound
south of Marine Drive during the midday and PM
peak hour, levels of service would drop from a
high "D" to a low "E" with the addition of marine
terminal traffic.
It should be noted that 1-5 traffic congestion will
increase even without West Hayden Island
development. The Port has identified this as an
issue that needs to be evaluated for overall
regional access, particularly as it impacts freight
mobility.
As a result of neighborhood concerns, additional
analysis was conducted to better understand
potential "cut-through" traffic. The analysis was
to determine whether the bridge and streets on the
west side of Hayden Island should be connected to
the east side of Hayden Island. The concern is
that this connection would encourage shortcutting through Hayden Island by traffic traveling

~
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between North Portland/Columbia Corridor and
Vancouver. This traffic would be attracted to
Hayden Island and the new bridge rather than
Marine Drive or Interstate Avenue interchanges
which are heavily congested during the p.m. peak
hour.
The general conclusion of this analysis was that
there was a potential for cut-through traffic during
the p.m. peak hour when travel via Hayden Island
was estimated to be faster than travel via Marine
Drive. The estimated diversion potential during
this time period is between 100 and 400 vehicles
in both directions.
However, it was determined, in joint discussions
with City and neighborhood residents, that
connecting the street systems of WHI and the
eastern portions of the Island was more in the
public interest than separating them. A benefit to
Hayden Island is an additional access route.
It was agreed that once the bridge was built, this
traffic pattern would have to be monitored and

managed. A number of strategies were identified
to mitigate the potential for cut-through traffic,
once the bridge was built. These include:
I. Geometric design solutions that make this
route less attractive from a travel time
perspective. This includes streets that are
curvilinear rather than straight and design
solutions at the southern bridgehead to
minimize the attractiveness of this route.
2. Traffic calming techniques such as speed
bumps, signals etc. that increase the travel
time on tbe Hayden Island segment.
3. Tolling/congestion pricing which could also
help provide a portion of financing for a new
bridge.
4. Improvements which could reduce the delays
at the 1-5/Marine Dr. interchange and reduce
motorist's desire to seek a short-cut.
5. Columbia
Boulevard
interchange·
improvements.
Make the Columbia
Boulevard/I-5 interchange a full interchange
which will relieve some of the Marine
Drivell-5 interchange congestion.
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Table 22
2015 Levels of Service
With Development of Recommended Plan on West Hayden Island

,

N. Marine Dr
N. Marine Dr
N. Marine Dr

West ofl-5
West of Force Avenue
West ofN. Portland Rd

1.08
0.55
0.41

F
C
B

0.88
0.43
0.39

0
B
B

1.09
0.48
O.4J

F
B
B

N. Portland Rd

South of Marine Drive

0.64

C

0.52

C

0.83

0

W. Hayden Js.
Drive

West ofFarr Road

0.14

A

0.17

A

0.14

A

[-5 Northbound
1-5 Northbound
1-5 Northbound

South ofMarine Drive
Portland Harbor Bridge
Jnterstate Bridge

0.54
0.52
0.52

C
C
C

0.90
0.91
0.93

D/E
E
E

0.91
I.l9
1.36

E

J-5 Southbound
[-5 Southbound
J-5 Southbound

South ofMarine Drive
Portland Harbor Bridge
Interstate Bridge

1.01
1.09
1.42

ElF
F
F

0.63
0.64
0.88

C
C
0

0.74
0.62
0.74

C
C
C

J-5 NB RampsrTomahawk Drive

11.0

B

20.8

C'

13.9

B'

Center DrivelHayden Island Drive

9.0

B

11.7

B

9.1

B

J-5 SB Ramps/Center Drive

21.8

C'

22.5

C'

20.5

C'

1-5 NB and SB RampslMarine Drive

30.1

0

31.3

0*

58.5

E*

Marine Drive/W. Hayden Island Bridge

10.4

B

10.8

B

9.2

B

F

F

VIC = Volume/Capacity Ratio
Includes the addition of a westbound right turn lane.
Includes recommended improvements identified as necessary for future background conditions.
Exceeds VIC = 0.95
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The provision of two access routes for the full
development of West Hayden Island is preferred
by the Port. Benefits include a wider distribution
of traffic to the surrounding street system than
with other access alternatives, Because of this,
the impact of project traffic at anyone location
can be minimized. The connection would also
benefit workers at West Hayden Island by
providing improved accessibility to the
restaurants and businesses on East Hayden
Island. The major benefit to East Hayden Island
residents and businesses would be to provide an
alternative access route on/off the Island. The
addition of some East Hayden Island traffic to the
West Hayden Island bridge has been assumed in
the analysis of project-related traffic impacts.
This additional access point would benefit the IS/Hayden Island interchange by diverting some
of the existing traffic and future growth away
from this congested location.

SOUTH COVE PARK

OPEN SPACE

A small parking area, similar to the one for Smith
and Bybee Lakes on Marine Drive, could serve
both South Cove Park and access for the trails.
Other amenities could include benches, restrooms,
drinking water and garbage cans. The south cove,
as viewed from N. Portland Harbor, would
maintain its "natural" appearance.

The Recommended Plan includes approximately
269 acres of open space not used for marine
terminal development. Figure 25 depicts the
recommended open space and recreation features.
The plan reflects a general preference to
emphasize habitat values and less intensive
recreational facilities. The key features are
described below.

WETLAND/CHANNEL
The wetland/channel runs north/south through the
western portion of the site. The wetland/channel
creates additional habitat for fish and wildlife and
recreational opportunities for non-power boaters.
Moreover, the channel essentially isolates the
western portion of the island, creating a separate
wildlife preserve on its own island.

The area between the proposed bridge and the
existing railroad embankment is a particularly
interesting location for a park and beach. A
viewpoint serves as a vantage and destination for
picnicking. The south cove offers access to the
water for 'lounging or fishing. A small dock could
be developed in the cove for the launching of
small non-trailered boats such as rafts, canoes and
kayaks. By encouraging boats to dock at South
Cove Park, motorboat landings may decrease at
other beaches along the south shoreline, thus
lessening the impact on shoreline wildlife habitat
and the eroded banks to the west. A dock may
also help to draw activity away from the deep
water ports. Because the park is situated far
enough away from the Port's facilities, fishing or
small boat use should not interfere with Port
operation.

TRAIL ACCESS FROM EAST HAYDEN
ISLAND
East Hayden Island residents have expressed
interest in a trail which would access the west side
of the island from the east side. This connection,
for discussion purposes, is called the East/West
Trail. Due to the railroad embankment which
divides the island, two options exist for trail
access. One option is to create a trail under the
south side of the railroad embankment along N.
Portland Harbor to connect to properties to the
east.

~
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A second East/West Trail option would go under
the rail tracks at the north side of the island and
connect to Hayden Island Drive. This option
would not require obtaining property or an
easement in order to create a trail connection.
The new wetlandlchannellimits the length ofeach
trail to approximately 2 miles (from the railroad
bridge to the western viewpoint). This distance
may be attractive to both runners and hikers. The
trail accesses several viewpoints along the
southern shore. The western viewpoint offers an
interpretive opportunity.
A four to six foot wide, unpaved, soft surface trail
through the more forested areas of the open space
offers a more natural experience for hiking and
bird watching. This type of trail would be less
"invasive" than a paved trail. Mountain bikes and
motorized dirt bikes are incompatible with passive
activities (e.g. hiking, bird watching) on this trail
and with wildlife habitat preservation.

VIEWPOINTS
The six elevated points on the south side of the
site offer interesting views into the N. Portland
Harbor, boat and barge traffic, and into the Port's
facilities at Terminal 6, (T-6). These viewpoints
lie perpendicular to the N. Portland Harbor and
are approximately 1,500 to 2,200 feet apart and 35
feet high. Each tends to have a small cove on its
east side.

The Port facilities which expedite imports and
exports are impressive in themselves. The
immense scale ofthe cargo ships on the Columbia
River and the cranes on the Port's facilities arouse
curiosity and invite questions, yet the facilities are
mostly inaccessible or difficult to observe from a
safe distance.
The West Hayden Island project has tremendous
potential for teaching people about the role and
function of the Port and marine transportation in
the. economy of the city and state. While most
people are familiar with Portland International
Airport, they are largely unfamiliar with the Port's
other missions and responsibilities. The role ofthe
Port could be conveyed through written and
pictorial signage, artwork and through observation
of facilities. An interpretive process could occur
both at West Hayden Island's facilities and within
the open space area.

PHASING CONSIDERATIONS
By implementing a portion ofthe open space plan
in conjunction with the first phase of the facilities
development, the Port has the opportunity to
provide some amenities for the residents of the
island and boaters on the river in the near future.
In addition, facilities should attract recreational
users and misuse away from the Port's developed
areas and from environmentally sensitive
shorelines. However, two primary considerations
in the implementation of a portion of the open
space plan are security and maintenance.

PORT INTERPRETATION
The East/West Trail, at the northern side of the
railroad embankment, leads to an observation area
for Port Interpretation. The area is adjacent to the
Port's cargo cranes on the border ofthe developed
area.

In determining which components of the open
space plan should be implemented in conjunction
with the first phase of marine terminal
development, the Port should continue discussion
with the residents of the island and other
interested recreational users. Based on input from
residents of the island thus far, and an apparent
need for facilities for boaters, creating the
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east/west trail to the south shore park site and
developing facilities at the South Cove Park
would be desirable amenities.

East/West Trail
The pedestrian trail will connect east and west
Hayden Island on the north side of the island. In
developing the north end trail connection, it is
important to minimize culvert crossings under
railroad spurs which isolate pedestrians and
cyclists and cause a safety concern. A trail at the
south end of the island would be a more desirable
connection because the path will not travel
through culverts and it would not conflict with
Port facilities or traffic. However, in order to
connect the trail at the south end, easements
through properties on the east side of the bridge
will be needed. The trail will be planned to allow
this future connection. The trail will finish at the
South Cove Park which would provide a place for
picnicking, views and access to the river.

South Cove Park
The development of the South Cove Park can
occur in phases. Restrooms, picnic areas and a
boat dock are desirable elements for the first
phase of development. Currently, the site is being
used by boaters for docking and picnicking, and
shoreline vegetation on the west end of the island
is used by boaters for restrooms. Providing
designated facilities will help to decrease misuse
of the site and other areas on the island. Parking
and auto access for the park and polishing ponds
for storm water filtration are elements which will
accompany longer term, more intensive
development.

Security and Maintenance
In opening West Hayden Island to the public, the
Port will need to address what level of security
and control is appropriate. The first phase of
development will not provide auto access to the
park or trail, thus the facilities will be more
isolated than when full development occurs. The
safety of park users and trail users needs to be
considered. Moreover, while the East/West Trail
may lead to the park, there are no barriers to
prevent people from venturing into other areas of
the island. Misuse and problems associated with
transients camping on the island have occurred in
the past. The Port and the neighborhood will need
to address these issues.
Maintenance of South Cove Park may be
problematic due to the lack of vehicular access in
Phase I. The Port will need to develop, perhaps
in conjunction with another public agency, a
maintenance/management plan for South Cove
Park. Because boaters will be dominant users of
the park, the Oregon Sate Marine Board is one
possibility for management of the facility.
The Port plans to retain open space areas in public
ownership. Over time, the Port may seek
agreements with other agencies for the
management of open space areas. The Port will
be requesting City environmental zones for open
space areas.

ENVIRONMENTAL IMPACTS
The three major areas of environmental impact
resulting from development of West Hayden
Island are impacts to existing wetlands, riparian
forest, and shoreline and shallow water habitat.

I
I

I
I
I
I
I

I

I

I
I
I

I
I
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WETLANDS
There are 21 wetlands with a total area of 20.5
acres on West Hayden Island. The types of
wetlands
vary,
but
include
forested,
forested/emergent, emergent, open water, and
scrub/shrub-forested. The forested wetlands are
dominated by Pacific willow; the emergent
wetlands are primarily dominated by reed canary
grass.
Full development of the Recommended Plan will
require filling of 13 acres of wetlands; over eight
acres of wetland will be retained. All of the
wetlands in the central and northern parts of the
property will eventually need to be filled. The
wetlands at the extreme east, west and south areas
of the property will remain unaltered or only
partially filled. Part of the large wetland pond
located inside the western grainlbulk loop is
expected to be retained; to the extent possible if
the site is developed as a grain terminal. As
layout and design progresses for this facility, the
Port will determine the level of impacts to the
wetland pond and provide appropriate mitigation.
Proposed activities that would adversely affect
wetlands on West Hayden Island will be subject
to regulation by state and federal agencies nnder
authority of the Oregon RemovallFilIlaw and the
federal Clean Water Act. The impacts to wetlands
will need to be quantified in terms of resource
area and function. Compensation for adverse
impacts to wetlands will be required as a
condition of permits issued by these regulatory
agencies.

Mitigation
The City of Portland natural resource inventory
(1995) identified certain wetland and forest areas
as more ecologically valuable than others. The
recommended plan recognizes these sites and

attempts to protect these areas where practicable.
Portions of the pond on the north side, west of the
power lines, for example, may be retained and
protected in Phase I. The resource values of
specific resource sites that cannot be retained will
be incorporated into compensatory mitigation
actions. For example, a wetland identified as
having high value for amphibians, will have to be
replaced; the compensatory mitigation will plan
for amphibian habitat.
The Recommended Plan includes excavation of a
channel and wetland system that will create a 65
acre island on the west end of the property. This
channel-wetland system will create approximately
22 acres of wetland. The proposed channelwetland feature would be a complex of emergent
wetland, open water charmel, forested wetland and
riparian forest fringe (see Figures 16 and 26).
The conceptual design for the created
wetland/channel complex includes an extensive
intertidal marsh along the north shore of the
island. This habitat type is severely lacking in the
lower Columbia River because of historic diking
and dredging; however, it is important habitat for
juvenile salmon and other fish and wildlife
species.

RIPARIAN FOREST
Riparian forest habitat presently covers
approximately 451 acres of West Hayden Island.
Full development of the Recommended Plan will
impact approximately 279 acres of forest.
Approximately 172 acres will be retained,
assuming a grain terminal is established at the
western rail loop and most of the interior of the
loop remains forested. Other retained upland
forest will consist of a large, undisturbed area at
the island west end, and a moderate width of
forest along the south side of the island. The new
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wetland channel will isolate the west end forest
from the remainder ofthe property.

into the river. The riparian zone of the north shore
is mostly devoid of vegetation.

Phase I development will retain about 317 acres
of forest, removing 134 acres.

Shallow water habitat (SWH) is an area defined
by ,regulatory agencies as having specific value
for aquatic organisms, particularly migrating
juvenile salmonid fish. The National Marine
Fisheries Service (NMFS) defines the boundaries
of SWH as ordinary high water (+ 17 feet NGVD)
to minus 20 ft NGVD. Examination of the
Columbia River hydrograph, however, shows that
river levels are very infrequently above about 10.5
ft elevation. The value of the area between
elevations 10.5 and 17 ft as aquatic habitat is
extremely low, and is generally not utilized by
fish. This area, though, is important as riparian
habitat adjacent to the river

Upland and riparian natural resources are
generally not regulated under state or federal
laws. The City ofPortland regulates development
activity within natural resource areas determined
to be siguificant and zoned with an environmental
overlay. The City has identified natural resource
values and will apply environmental zoning to the
property as part of a land use action.

Mitigation
Mitigation of impacts to riparian forest will be
required by City of Portland environmental
regulations.
Present regulations require
replacement of trees as per City regulations
(Chapter 33.340 Table 430-2). Small remaining
areas of non-forest, such as bare dredge material
areas along the shorelines, provide some potential
for reforestation using native species.
Replacement plantings might also need to be
conducted off the property.

It should be noted that the Corps of Engineers is
currently reexamining its definition of the
ordinary high water mark for West Hayden Island
to determine if an adjustment is warranted. It is
possible that the Corps will lower the ordinary
high water mark elevation from approximately
+17 to +12 or +13. If so, potential impacts to
SWH described below would be reduced.

Impacts To Shallow Water Habitat
SHORELINE AND SHALLOW WATER
HABITAT
The development of marine terminal facilities on
West Hayden Island will impact riparian and
aquatic resources of the Columbia River. The
greatest potential impacts will be on and adjacent
to the north shore ofthe island where terminal and
berthing facilities are proposed.
The existing environment of the north shore
development area is primarily dredge material
(sand) extending from above ordinary high water

The development of marine terminal berthing
facilities on West Hayden Island will impact a
large area of shallow water habitat along the
island's north shore. The western grain/bulk
facility will require filling, but no excavation, of
SWH and the berthing facility will be built
outside the minus 20 ft elevation, with no impacts
to SWH.
A grain terminal will require
approximately 7 acres ofSWH fill with an OHW
definition of +17 and less than 2 acres if OHW is
adjusted to +12 or +13.
SWH impacts for the container terminal portion
of the site varies with the three types of berthing
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facilities being considered:
(I) sheet pile
marginal wharf, (2) pile supported marginal
wharf, and (3) off-shore berth.
A sheet pile marginal wharf would result in a
vertical wall with an adjacent river bottom depth
of minus 43 ft and would eliminate SWH for the
length of the berths. A pile-supported marginal
wharf would result in a rip rap shoreline under the
wharf sloped to reach a minus 43 ft river bottom
elevation at the edge of the wharf. The off-shore
berth option would include recreating SWH
between the shore and the platform with the
following features: a rip-rap slope from ordinary
high water to an elevation of about minus 6 ft, a
gently-sloping sand bottom extending from the
toe of rip-rap to an elevation of minus 20 ft at a
distance of approximately 370 feet from the
"new" shoreline, and a steeper slope with rip-rap
to minus 43 feet at the offshore edge of the
platform.
Assuming all 6,600 feet of wharfline is
constructed, the sheet pile marginal wharf would
have the greatest SWH impact (44 acres), the pile
supported marginal wharf would impact 33 acres
and the off-shore wharf would have the least
impact (IS acres).

to recreate up to 56 acres of SWH at full
development of the 6,600 feet of wharfline. A
pile supported wharf provides the potential to
retain up to II acres of SWH beneath the wharf.
The sheet pile marginal wharf does not retain or
recreate any shallow water habitat.
Shallow water habitat, however, will be created
by the new wetland/channel on the west side of
the island.
The SWH portion of the
wetland/channel (the area below ordinary high
water, +17 feet) is approximately 26 acres. The
channel would provide SWH for aquatic species
during all seasons; however, they would not be
alternative routes for juvenile salmonids
migrating down-river along the north shore of
Hayden Island.
Off-site mitigation or enhancement of other
waterfront areas willljlso need to be considered in
lieu of or in combination with wharf design.
These options will be discussed with the
appropriate resource agencies and evaluated more
thoroughly prior to beginning a formal permitting
process for a future container terminal.
A detailed discussion of environmental
regulations and permitting requirements is
presented in Chapter 7.

The off-shore berth option would have the least
net adverse impact to SWH and the sheet pile
marginal wharf would have the greatest impact.
A future decision on berth options will be based
on environmental, economic and operational
factors (see Chapter 4).

Mitigation for Shallow Water Habitat
Impacts
The most direct mitigation for impacts to shallow
water habitat on the north shore of the island will
be from design options that minimize impacts.
The off-shore berth option provides the potential
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INTRODUCTION

Grain/Bulk Terminal

The
preceding chapter described the
Recommended Plan and presented an overview of
the expected phasing of development. The
purpose of this chapter is to present additional
detail about phasing, to present capital cost
estimates, and to provide a general discussion of
future project funding and financing issues.

The grainlbulk terminal features a five track rail
loop, a twenty acre storage/handling area inside
the loop, and a BOO-foot long off-shore berth for
ships and barges. Only incidental dredging is
expected to be required for construction and
channel access to the grain berth. Appendix D
details additional grain terminal design
parameters.

PHASING

Rail

Figure 27 illustrates a more detailed description of
each phase:
Phase 1:

Includes 3 major components:
- Terminal and rail development
- Stockpile Area expansion
- Bridge permitting

Phase 2a: Container Terminal and Bridge
Construction .
Phase 2b: New Stockpile Area
Phase 3:

Bulk or container terminal on
remaining area

PHASE 1
Rising Pacific Rim demand and changing
logistical patterns have created new market
opportunities for the export of grain. West
Hayden Island is an ideal location for a high
volume, high efficiency grain terminal that can
respond to this or other bulk cargo opportunities.
Consequently, there is excellent potential for
siting a new bulk project on West Hayden Island
within the next five years.
The major elements of Phase I are depicted in
Figure 28 and include the following.

Rail access will be provided by constructing a
wye from the BN mainline and two tracks
connecting to the loop, providing both access and
train storage capacity. The connecting/storage
tracks will be the first of the ultimate six track rail
storage yard envisioned .for full island
development.
Highway Access
Vehicle access for employees, grain inspectors,
and occasional maintenance/supply vehicles, will
be provided from East Hayden Island underneath
the BNRR and along an interim access road
located on the south side of the island. No cargohauling trucks will access the site because all
grain will arrive at the terminal via either rail or
barge. (East Hayden Island traffic impacts are
discussed in Chapter 5.)
One ofthe major issues raised by HINooN was a
concern about any additional traffic on the
Hayden Island street system.
There is a
preference that a bridge be constructed as a part of
the first phase. However, because of funding
limitations, a bridge is more realistic as an initial
phase 2 element. Based on experience at similar
fncilities, this type of facility is expected to
generate 260 trips per day.
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The Port and HINooN have discussed the concept
of a trip ceiling that would limit Port activity prior
to a bridge being in operation. This trip ceiling
would be set by the City in their review of the
Port's land use application with updated traffic
analysis. The Port would regularly monitor this
traffic. If traffic approached or exceeded the trip
ceiling, the Port would notifY HINooN and the
City for participation ina management effort with
the Port and its tenant to keep traffic within this
ceiling.

Fill
Phase I development will require approximately
one million cubic yards of fill to 30.5 feet. It is
recommended that this material be borrowed from
the island rather than dredged from the river to
minimize permit requirements and possible
environmental concerns. The material is available
in the unforested area in the vicinity of the
earthmoving school and can be excavated without
impacting existing wetlands or creating new
wetlands that would have to be filled in Phase 2.
This is also the dredge material stockpile site.

the February 1996, evacuation of the island was
hindered by the current street system. There are
two major objectives with regard to bridge timing:
Q

The bridge will be advanced in the permitting
and funding ·process so that, dependent upon
the timely availability of funding, it may be
constructed in advance of design and
construction of the Phase 2 container
terminal.

. Q

At the latest, the bridge will be complete and
operating prior to or at the same time as the
completion and operation of the Phase 2
terminal.

Adequate information will be developed on the
bridge to include it in the EIS, complete an
Endangered Species Consultation and obtain
necessary Coast Guard and other agency permits.
The Port plans to concurrently pursue funding for
the bridge. The process will likely span many
years. Key steps include:
I. Discussions with the Port's regional partners
to obtain consensus on the prioritization of
this project.

Stockpile Site
Figures 27 and 28 both reference the larger
stockpile site defined for phase I. This site will
allow the continual storage of channel
maintenance material and accommodate material
from the channel deepening project.

Bridge Permitting and Timing
After extensive discussion with the neighborhood
association, the Port plans to pursue permitting for
the future bridge as part ofthe Phase I efforts. In
addition to serving Port development, the bridge
will provide access benefits to the developed
portion of Hayden Island. For instance, during

2. Evaluate
funding
sources
including
Intermodal Surface Transportation Efficiency
Act (ISTEA), Systems Development Charges
(SDC), Local Improvement District (LID),
Lottery funds, tolls and any other sources.
3. Initiate requests for funding.
4. Follow-up to identifY strategies to advocate
for this project. IdentifY ways of involving
HINooN as advocates for the bridge.

P#

centurywest
ENGINEERING CORPORATION

--------------------~14

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM

.:. -----------------

CHAPTER 6: PHASING/CAPITAL IMPROVEMENT PROGRAM

Construction Traffic
Neighbors on Hayden Island identified the
movement of construction equipment on the
existing street system as an area of concern. The
Port analyzed the Phase I grainlbulk and
infrastructure development activities. Appendix
E provides details of this analysis. Based on this
analysis, it was projected that 7000 truck loads of
materials would be delivered to the site. On-site
employment would range from 50-350.
The Port evaluated the potential of utilizing a
barge and rail system to handle most of these
truck and material deliveries to the project. It was
determined that such a system would be feasible
at a modest cost premium. It was estimated that
such a system could operate at a cost of$1 million
over the 40 month period.
Utilizing the
altern<ltive of barge or rail can divert an estimated
85% ofthe truck trips from the highway system to
alternative modes.
The opportunity to use the same system for
employees was discussed, but no specific
conclusion was reached with regard to the best
approach for bringing employees to the site.
Coast Guard requirements for the transport of
passengers are much more stringent than for
industrial uses and it is not clear at this time how
feasible an approach "by-water" would be. The
Port concluded that the best approach to resolving
the issues of construction worker access to the job
site is to work with the contractors, the City, and
the neighborhood on a mutually acceptable
construction management program once actual
construction schedules and patterns are fixed.
As a result of this review, the Port intends to
pursue the following actions:

staging area in North Rivergate that can be
used for the proposed barge access during
WHI construction. The Port will also identifY
the barge delivery site on the south side of
Hayden Island used for the receipt and
staging of equipment and materials. The Port
would incorporate permits for this facility in
its Phase I program and construct such a
facility at the earliest possible date.
2. Construct the rail connection to WHI as one
of the first elements in the Phase I
development so that this mode can be utilized
for the delivery of materials and equipment.
3. The Port would require contractors to utilize
such a system.
4. Involve HINooN and the City of Portland
with its future contractors in the development
of a construction management program to
deal with outstanding traffic, noise, and
vibration issues.
5. The Port's approach to management will
incorporate these concepts in the bridge and
phase 2 construction. Prior to initiating Phase
2, a construction management plan will be
developed to minimize impacts.

Stormwater
The grain terminal will create a relatively small
amount of impervious surface and, therefore, will
generate only modest storm drainage
requirements. Stormwater will be collected, pretreated and flow to a phased polishing pond
located inside the rail loop before discharge to the
harbor.

I. IdentifY and reserve through its Land Use and
Development Plans a suitable construction
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Domestic Water
Water service will be provided by a 6 inch
temporary line located with the interim access
road and connecting to a 12 inch main at the west
end ofN. Hayden Island Dr., east of the BNRR.

development area; whether this material is used
for Phase 1 development will depend on the
timing of resource agency discussions about
permitting and mitigation banking relative to the
schedule for grain terminal construction.

Open Space
Sanitary Sewer
Sanitary service will be provided by a subsurface
disposal system if soil conditions and regulatory
conditions can be met. If not, a 10,000 gallon
holding tank and trucked disposal is also an
option. Either system would be replaced by
connection to the permanent sanitary system when
it is constructed in Phase 2.

Electrical
Electrical service will be provided from the PGE
substation. PGE's east-west transmission lines
will conflict with the new rail storage tracks and
will need to be relocated. PGE feels the lines
need to be relocated as part of Phase 1
development and this cost has been included in
the first phase of the capital improvement
program. However, more detailed layout of the
rail lines and the transmission lines and towers
during engineering design may show that
relocation can be deferred until Phase 2 or only a
partial relocation is needed in Phase I.

Wetland/Channel
The new wetland/channel is also included as a
Phase I project (Figure 26). It is expected to
create 22 acres of new wetlands and 26 acres of
shallow water habitat as mitigation banking.
(Additional discussion of mitigation banking is
presented in Chapter 7.) Excavation of the new
wetland/channel will also provide approximately
500,000 cubic yards of fill material for the

It is assumed that the open space plan elements
described .in Chapter 5 will be partially
implemented in Phase I. However, ·open space
security, maintenance and management issues will
need to be resolved before even partial
implementation can occur. Phase 1 assumes that
South Cove Park amenities including the small
boat dock, restrooms, and picnic areas, along with
about 3,000 feet of unpaved trial will be
constructed.

Environmental Impact
The actual Phase 1 facilities will have relatively
low environmental impact:
Q
Q
Q

approximately five acres of wetlands will be
filled
no, more than seven acres of SWH will be
filled, less if the OHW definitionis lowered
approximately 134 acres of riparian forest
will be removed

Detailed design of Phase I improvements will
attempt to further minimize impacts by looking
for opportunities to avoid these sensitive areas
through alternative design techniques.
The bridge will also have shallow water habitat
reports which will need to be addressed in the
permitting reviews.
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Phase 3 improvements include the following
elements:

PHASE 2
Phase 2 encompasses approximately 292 acres of
the development area. Improvements include the
following elements:

a

a
a
a
a

a

container terminal with intermodal yard and
up to 4,200 feet of wharfline for four berths.
(Berth options are evaluated in Chapter 4;
selection of a berth type has been deferred
until closer to implementation.)
domestic intermodal yard
highway bridge
.
road and utilities
turning basin
additional open space features

The actual timing of Phase 2 is difficult to predict
but is unlikely to begin before 2005.
Improvements will be made incrementally and
complete Phase 2 development will probably take
10to 15 years.
Phase 2 will have greater environmental impact
than Phase I with respect to wetlands and shallow
water habitat; forest loss will be about the same as
for Phase 1. Truck traffic generated by the
container terminal creates the need for the new
highway bridge.

PHASE 3
Phase 3 will complete West Hayden Island
development. The remaining marine terminal
area could be developed as additional container
terminal facilities or as a grain or dry bulk export
terminal. However, for purposes of estimating
environmental impacts and capital costs, it has
been assumed that Phase 3 will be developed as a
container terminal. Again, market conditions will
dictate the type and timing of improvements. If
Phase 3 is a bulk terminal, it is conceivable that it
could be developed concurrent with Phase 2.

a

a
a

container terminal with intermodal yard and
up to 2,400 feet of wharfline for two
additional berths
utilities
possible secondary rail bridge

I
I

I

Phase 3 SWH impacts will be somewhat less than
Phase 2.

I

CAPITAL IMPROVEMENT
PROGRAM

I

Table 23 presents the recommended Capital
Improvement Program (CIP) for West Hayden
Island development. The estimated costs are
shown by phase and grouped by type of
improvement: site development, rail and marine
facilities.

I

The total estimated cost for full development of
the Recommended Plan is $617 million. Marine
facilities represent nearly three-quarters of the
total cost ($452 million), site development costs
are about 18 percent of the total ($110 million),
and rail improvements require less than 10
percent ($55 million) of the needed investment.
The cost estimates include a significant allowance
for "soft costs" such as design, administration,
permitting and contingency, consistent with the
master planning level of detail of the estimates.
All costs are in constant 1995 dollars.
The following sections describe the major projects
and assumptions of each of the three phases of
the CIP. More detailed breakdowns of the
estimates are provided in Appendix C.

I

I
I

I
I
I
I
I
I
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TABLE 23
CAPITAL IMPROVEMENT PROGRAM

PHASE 1

ESTIMATED COSTS (millions)
PHASE 2
PHASE 3
TOTAL

SITE DEVELOPMENT
Earthwork

$4.8

$8.1

$24.0

Utilities
Highway Access

$2.7

$20.1

$9.2

$36.9
$32.0

$2.7

$2.3

$1.4

$6.4

Bridge

$0.0

$24.2

$0.0

$24.2

Open Space
Mitigation

$0.5

$0.7

$0.0

$1.2

$5.1

$3.9

$10.6

Subtotal

$15.8

$59.3

$1.6
$36.2

$111.3

$0.0

$0.0

$11.7

$11.7

$3.7
$3.7

$34.9
$34.9

$6.1
$17.8

$44.7
$56.4

Bulk terminals

$111.1

$0.0

Container terminals

$0.0
$111.1

$233.1
$233.1

$0.0
$144.9

$11l.!
$378.0

$144.9

$489.1

$130.6

$327.3

$198.9

$656.8

RAIL
Access
Yards
Subtotal
MARINE FACILITIES

Subtotal
TOTAL DEVELOPMENT COSTS

NOTE: All costs include 55% for design, administration, contingency
electrical service, and PGE powerline
relocation if unavoidable in this phase.

PHASE 1

Total Phase I improvements are estimated to cost
approximately $131 million. This includes:
•

Earthwork - 0.8 million cubic yards of fill
placement (from existing on-island borrow
material) and necessary clearing, stripping
and excavation.

•

Utilities- interim domestic water connection,
interim subsurface sanitary disposal system,

•

Highway Access - interim grain terminal
access road and an underpass for the future
road underneath the rail storage yard;
preliminary design work will be required to
determine if it is more cost effective to
construct the underpass in Phase 1, concurrent
with fill placement for the rail berm, or in
Phase 2 when the road will be constructed.

i#
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•

Open Space - South Cove Park amenities and
3,000 feet of unpaved trail.

•

Mitigation - up to 134 acres of forest
mitigation and construction of the new
wetland/channel for mitigation banking.

•

Rail - construction of the wye connection to
provide rail access to and from the mainline
and partial development of the rail storage
yard.

•

Marine facilities - grain terminal, including
ship and barge berth, loop tracks and grain
handling/storage facilities.

PHASE 2

•

Earthwork - 3.7 million cubic yards (mcy) of
fill placement (net quantity from 2.9 mcy plus
1.0 mcy replacement ofborrowed material for
Phase I less 0.5 mcy from creation of
wetland/channel).
Utilities- construct approximately 70 percent
of the complete utility system.

•

Highway Access - construct approximately
9,000 feet of road to access the terminal
development and the new highway bridge
connecting to N. Marine Dr.

•

Open Space - complete implementation of
the open space plan.

•

Rail- construct additional storage tracks and
the domestic intermodal yard.

•

Cnntainer terminal - construct up to 4,200
feet of container berth (assumed to be pile

"
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PHASE 3
Phase 3 is estimated to cost $199 million and
includes the final 4.2 million cubic yards of fill,
completion of utility services, an overcrossing
structure to access the western end of the
container ternlinal, the secondary rail bridge, and
potential mitigation. The .costs assume that the
marine facilities are for a container terminal rather
than a bulk terminal.

FINANCING

Phase 2 is the largest ofthe three phases at $327
million. Key Phase 2 improvements include:
•

supported marginal wharf for cost estimating
purposes), intermodal container yard, and up
to 190 acres of container yard and auxiliary
facilities.

The capital improvement program for West
Hayden Island, envisions investment of
approximately $657 million for full development
of the Recommended Plan. The actual sources
used for financing improvements will be
determined by the marketplace which ultimately
controls the timing of the investments. No
specific financing plan can be relied upon without
knowing the timing of the facility investment.

FINANCING. COMPONENTS
The estimated capital costs for West Hayden
Island are expected to be paid for over time
through a combination of private investment,
revenue bonds backed by facility revenues,
Federal and State participation and direct
infrastructure investment by the Port of Portland.
A future request to voters for approval of General
Obligation bonds to finance a portion of the
infrastructure would be presented only if it were
needed to complete an overall financing package,
including private investment.

--------------------~19

I
I
I
I

I
I

I
I
I
1

I

'"I

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM

.:.

CHAPTER 6: PHASING/CAPITAL IMPROVEMENT PROGRAM

Private Investment/Revenue Bonds
Direct investment by the facility user is common
in the marine industry on certain kinds of
facilities. This type of investment typically is
made by structuring a revenue bond issue where
user fees under a long term lease are pledged to
pay the principal and interest on bonds. In that
way the entire initial investment for specific
facilities can be raised in the capital markets.
Revenue bonds are routinely used to finance bulk
cargo and grain facilities where a private company
leases the facility from a port authority. This type
of financing does not involve any taxpayer
support. Private investment, at times coupled
with Port investment, is increasingly becoming an
approach to finance rail improvements as well.

Federal/State Funding
Federal and or State dollars can be available for
certain types of infrastructure investment.
Typically these sources of investment are used
where there is a clear public benefit involved or
where the specific capital project meets the
criteria for a Federal or State program. In the
Recommended Plan it is anticipated that some of
the transportation related investments such as
highway access could qualifY for this type of
funding.

a tenant or tenants under a lease agreement could
be combined to pay the principal and interest on
the bonds.

General Obligation Bonds
General Obligation Bonds are backed by an
unlimited pledge of property taxes to pay
principal and interest on the bonds. GO bonds
were used historically to provide both
infrastructure investment and, at some ports, to
construct marine facilities in advance of a market
based transaction for their use. Given the 30 year
time horizon of the Recommended Plan, the
possibility exists that at some point in the future
the Port may have to go to the voters for approval
of a general obligation bond to finance a portion
of the infrastructure investment. However, the
Port only sees that as a possibility in a situation
where the general obligation bond is the final
piece in a comprehensive financing plan which
includes private investment.

SUMMARY
The actual pace of investment in West Hayden
Island will be dictated by market needs. Over the
30 year life ofthe Recommended Plan the capital
improvements are expected to be financed as
follows:
Site Development:

Direct Port Investment
The Port of Portland operates primarily as a
commercial enterprise and charges users for the
services and facilities it provides. The Port
typically makes direct investment in infrastructure
(earthwork, utilities, etc.) on a "pay as you go
basis" rather than by raising investment capital by
borrowing against a separate revenue stream. A
Port ~evenue Bond could be used for investment
in marine facilities in a case where payments from

Combination of Federal and or State dollars
and direct investment by the Port. General
Obligation bonds would be used only to
complete a package which included private
investment.
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Rail:

[

Private investment and direct investment by
the Port, possibly by Federal or State dollars
as well.
Marine Facilities:

I
[

Private Investment including revenue bonds,
direct Port investment.
[
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INTRODUCTION
This chapter is intended to serve as a guide for
future Port decisions related to environmental
It
discusses
environmental
permitting.
requirements, constraints to development imposed
by those requirements, the regulatory framework
within which the proposed development must be
planned, and the need to sustain critical natural
resource values. The chapter also describes an
approach for the environmental permit processes.
It is important to note that the body of
environmental law and practice at the local, state
and federal levels changes over time, and that
some changes are impossible to predict. In light of
the 20-30 year phased development anticipated
for the project, future changes should be
examined by Port staff for its impacts on the
permitting approach, and the approach adjnsted
accordingly.

BACKGROUND

lower Columbia River, and the fact that the
riparian zone and surrounding waters of the
property are included in a designated Critical
Habitat. Natural resources of the property are
described in greater detail in Chapter 2.

ENVIRONMENTAL ISSUES
It was recognized from the beginning ofthe study
that a number of environmental issues would
require careful planning, and would assume
critical path status in project development. These
issues are listed below:
Q

Q
Q

EXISTING ENVIRONMENT
West Hayden Island presently has natural
resource values in the form of riparian forest and
meadow, wetland, and aquatic (riverine) habitats.
The property totals approximately 750 acres,
including approximately 450 acres of forest
habitat, 21 acres of wetland habitat (not including
the island shore), and approximately 5.4 miles of
shoreline. While the property is not pristine or
unusual (the habitat types are characteristic of
Columbia River bottom lands), the extent of
bottom land forest habitat is one of the property's
outstanding features. The extent of undeveloped
shoreline (i.e. non-urbanized) is another
outstanding natural resource feature of the
property. A natural resource factor is the presence
of federal and state listed threatened and
endangered anadramous salmon spcies in the

.,
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Q

Q

Q

Q

threatened, endangered or sensitive
species and their habitat (the listed Snake
River salmon, and possible future fish
listings in the Columbia River system, are
the major issue in this category along
with possible turtle issues may arise
under state or federal law)
jurisdictional wetlands
regulated waters of the United States,
including navigable waters, and waters of
the State of Oregon (in addition to
jurisdictional
wetlands,
activities
affecting lands below the elevation ofthe
ordinary high water mark are regulated)
surface water quality impacts from storm
water or other sources (point and nonpoint discharges are regulated for a
project this size)
aquatic habitat (activities proposed in
"shallow water habitat" are reviewed by
federal and state agencies)
wildlife habitat (the City of Portland
Goal 5 Inventory, 1995, evaluates
wetland
and
upland
habitats;
environmental zoning on the property by
the City will regulate impacts to upland
and wetland habitats)
air quality (impacts to air quality from
industrial activities are regulated by' the
state)
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Members ofthe project team met with individual
resource and regulatory agency staff, and held
several larger meetings with representatives from
local, state and federal agencies. These meetings
confirmed the list of environmental issues related
to the project, and gathered input on agency
concerns, requirements, processes and policies.
This information was incorporated into the
development program efforts in the form of
design options, impact avoidance and
minimization strategies, impact mitigation
planning, and general constraints on development.

ENVIRONMENTAL PERMITS
Environmental regulatory requirements are
summarized in Chapter 3. Some of the permits
will require additional environmental data
collection, analysis, documentation, reporting,
and plans for mitigating adverse environmental
impacts.
It is critical to note that issuance of permits is not
guaranteed, particularly for a project of this size
and nature. The potential impacts to critical
habitat for federally listed salmon species, for
example, will receive thorough review by federal
resource agencies under the Endangered Species
Act to determine whether or not the proposed
actions will place the species in jeopardy. If
jeopardy is found, the permit could be denied.
City of Portland environmental overlay zoning,
which has not yet been determined, will prohibit
or restrict development on portions of the
property. Several permit actions can condition
development actions and require compensatory
mitigation of adverse environmental impacts.

Certain documented actions by the Port will be
critical steps in the permit process. Environmental
permit processes will require an Alternatives
Analysis that documents why there are no
"practicable" alternatives to placing fill in waters
of the U.S. The next requirement will be to

document how adverse environmental impacts can
be avoided. Avoidance might include site layout,
design features or other mechanisms. Following
documentation of attempts to avoid adverse
impacts, the Port will need to document how the
proposed plan attempted to minimize adverse
environmental impacts. Once these three steps
have been taken, the Port can propose a plan for
mitigating the effects of the project on wetlands
and other resources.
Mitigation for adverse impacts to wetlands
generally follows the "no net loss" principle that
there will be no net loss of wetland values
resulting from the project. Mitigation under the
Endangered Species Act might involve design
changes in bridge wharf or other facilities, or
preparation and implementation of a Habitat
Conservation Plan for the impacted species and
habitat. Mitigation will be a capital cost item for
the development project. Mitigation concepts and
strategies for the West Hayden Island
development are discussed later in this chapter.

ENVIRONMENTAL
PERMITTING
An overall permitting approach needs to follow
the recommended development phasing. The
phasing of West Hayden Island development is: a
Phase I facility consisting of a bulk/grain facility
at the west end of the development area and the
rail-road-utilities infrastructure needed to serve
that facility; an expanded stockpile site, a barge
ramp and permitting for the bridge; a Phase 2
development that would include a bridge, a
container terminal at the east end of the site and
intermodal facilities; and a Phase 3 that would add
either another grainlbulk facility or additional
container facilities located between Phases I and
2 (see Figures 16 and 17 in Chapter 5).
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The potential environmental impacts related to
each of the development phases are quite
different in scope and extent. Phase I generally
has more limited impacts than Phase 2 and 3.
These are summarized in Table 24.

RECOMMENDED
PERMITTING APPROACH
The recommended permitting approach assumes
that permits for Phase I development are obtained
by the year 2000, and permits for Phases 2 and 3
are obtained at some time after the year 2000.
Federal permits will follow the guidelines of the
National Environmental Policy Act (NEPA),
which require project review and determination
of impacts by the lead federal agency, the US

Army Corps of Engineers and the Coast Guard as
a cooperating agency relative to the bridge and the
project review with respect to the Endangered
Species Act, will be in consultation with the
National Marine Fisheries Service (NMFS) and,
if appropriate, theU.S. Fish and Wildlife Service
(USFWS).
The keystones of the West Hayden Island
environmental
permitting
approach
are
development and implementation of natural
resource planning documents, and close
coordination with local, state and federal
agencies. The West Hayden Island Development
Program has successfully initiated these
processes, as represented by this document and a
series of public and agency meetings.

TABLE 24
ENVIRONMENTAL IMPACTS BY PHASE
Phase 1

Phase 2

Phase 3

wetland fill/removal

5.0 acres

8.2 acres

riparian forest loss

134 acres

145 acres

oacres
oacres

SWH fill

-7 acres'

10-30 acres'

5-14 acres'

relative stormwater volume

low

high

probably high

potential traffic impacts

low

moderate

moderate

not yet determined

not yet determined

not yet determined

Preliminary List of
Environmental Impacts

potential air quality impacts

I This acreage is based on ordinary high water mark at +17 ft NGVD; however, the Corps of Engineers is presently
reviewing information that suggests the nrdinary high water mark elevatinn is between 12 and 13 ft NGVD, which would reduce
the impacts to shallow water habitat.
, impact varies with berth type selected
3

assumes container tenninal; impact varies with berth type
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Key elements of the environmental permitting
approach are described in the following sections:

ENVIRONMENTAL IMPACT

STATEMENT
The U.S. Army Corps of Engineers (the Corps)
has agreed to the preparation of a tiered
Environmental Impact Statement (BlS). An BlS
is a detailed, written document required by the
National Environmental Policy Act of 1969
(NEPA) for major federal actions which could
significantly affect the quality of the human
environment. An EIS must discuss the potential
significant impacts, both adverse and beneficial,
of a proposed project and any reasonable
alternatives to the project. It must also evaluate
appropriate and practicable mitigation measures
which would avoid, reduce or compensate for
adverse impacts.
Through the EIS, the Corps will evaluate the
purpose and need for the proposed project,
consider alternatives, and identify the
environmental impacts. The Corps will utilize a
Tiered BlS process which will allow the major
anticipated impacts to be analyzed on a broad
basis early in the planning process, while other
impacts will be evaluated more specifically as the
project proceeds. The EIS will enable an
alternatives analysis to be performed in the early
stages of planning, before significant investment
has been made in the design of facilities at a
particular site. Since the proposed development
would occur in phases over a period of 20 to 30
years, specific project details would be evaluated
under subsequent tiers of this EIS. The Corps of
Engineers encourages tiering EISs' in order to
eliminate repetitive discussions ofthe same issues
and to focus on the actual issues ripe for decision
at each level of environmental review. In general,
tiering refers to evaluation of issues in a broader
EIS with subsequent narrower statements or
environmental assessments incorporating by

reference the discussions from earlier tiers and
concentrating solely on the issues specific to the
present tier.
Tiering is particularly relevant
when preparing an EIS on a specific action at an
early stage, such as evaluation of need for the
action and site selection.
Specific actions, such as the Port of Portland's
need to develop marine cargo facilities in stages
over a 20- to 30-year planning and development
horizon, are very well suited to tiered NEPA
compliance. The initial broad programmatic EIS
(Tier 1) should present sufficient information
regarding overall impacts of the proposed action
so that decision-makers can make a reasoned
judgment on the merits ofthe action at the present
stage of planning or development and exclude
from consideration issues already decided or not
ready for decision. The initial broad EIS should
also identify information gaps and discuss future
plans to supplement the data and prepare and/or
circulate site-specific EISs or environmental
assessments.
The Tier 1 EIS should include an alternatives
analysis that considers the proposed project, the
No Action Alternative, and reasonable
alternatives to meet the purpose and need for the
proposed action. It should include an evaluation
of overall impacts and specific impacts associated
with land clearing, access channel dredging,
grading and filling for the land-based
improvements and the proposed new vehicular
bridge connecting to North Marine Drive. The
consideration ofimpacts will be somewhat limited
by the level of design known at this stage of
planning, but the overall project has been
sufficiently described to enable discussion of
impacts with meaningful agency and public
comments.
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NATURAL RESOURCE MITIGATION
The Port should pursue discussions with the Corps
and Oregon Division of State Lands (DSL)
concerning developing wetland mitigation credits
for future wetland impacts. A similar agreement
could be reached with the City for upland impacts
and resource replacement.
The definition of "mitigation" in the Oregon
Division of State Lands Administrative Rules for
Freshwater Wetland Compensatory Mitigation is
given below:
"Mitigation" means the reduction of adverse
effects of a proposed project by considering, in
the following order:
(a) Avoiding the impact altogether by not taking
a certain action or parts of an action,
(b) Minimizing impacts by limiting the degree or
magnitude of the action and its implementation,
(c) Rectifying the impact
rehabilitating or restoring
environment,

by repairing,
the effected

(d) Reducing or eliminating the impact over time
by preservation and maintenance operations
during the life of the action by monitoring and
taking appropriate corrective measures, and
(e) Compensating for the impact by replacing or
providing comparable substitute wetland or water
resources.
These principles also apply to actions authorized
under federal regulations. The mitigation concept
is often misunderstood to mean only replacement
of resources, such as building new wetlands to
replace those being filled. The sequence presented
in the DSL rules is important to consider. Impacts
can often be avoided or minimized through

project siting and design, thus eliminating the
need to replace impacted resources.
Wetland mitigation actions can be implemented
before mitigation credit is actually needed (i.e.
before wetland resources are filled). The West
Hayden Island project could benefit from the
establishment of an on-site mitigation project in
the near future, with credits to be used as
development phases are implemented that require
filling site wetlands or removing upland habitats.
An agreement between the Port, US Army Corps
of Engineers, Division of State Lands and City of
Portland will be necessary to specify the details of
the mitigation project. The created wetlandchannel complex proposed in the Recommended
Plan for the west end of the island is the
recommended site of a major mitigation project.
Compensatory mitigation for riparian forest will
probably need to be off-site.

ENDANGERED SPECIES ACT
The Port can enter into informal discussions with
the National Marine Fisheries Service and
USFWS to establish guidelines and direction for
future federal agency consultations under the
Endangered Species Act for listed species.
West Hayden Island development plans will
require consideration of potential impacts to
federal and state listed species. Species potentially
of concern for the site include: listed Snake River
salmon (federal), bald eagle (federal), peregrine
falcon (federal) and painted turtle (state). The
Port, working with the Corps of Engineers and
Division of State Lands, should enter into
informal discussions with the National Marine
Fisheries Service for salmon, the US Fish &
Wildlife Service for eagle and peregrine, and the
Oregon Department ofFish & Wildlife for salmon
and painted turtle. Candidate species also include
various Chinook and Steelhead runs and Lower
Columbia River Coho. The objectives of informal

r#

centurywest
ENGINEERING CORPORATION

--------------------~25

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM
~.

-----------------

CHAPTER 7: ENVIRONMENTAL PERMITTING
discussions will be to identify species of concern,
determine whether or not West Hayden Island is
critical habitat for species of concern, and agree
on the processes for complying with the federal
and state actions. Federal agency consultation will
then be initiated if appropriate.

2. Close coordination with city, state and federal
lead agencies to ensure agreement on
permitting processes.
3. Initiate work immediately on four key
elements of the permitting approach:
a. Pursue city land use actions including an
NRMP

CITY OF PORTLAND
The Port will be submitting an application for
comprehensive plan designations and zoning to
the City of Portland. These designations will also
include environmental zones. The areas requested
will correspond to the plan elements developed in
this planning effort and shown in the
Recommended Plan. The process that will be
followed is a hearing before a Hearings Officer
and final approval before City Council. The
access issues identified in this plan will be
addressed in this process. Part of this process will
also involve preparation of a Natural Resources
Management Plan (NRMP). The NRMP is a tool
allowed under City Ordinance 33.430.310 which
enables the City to manage the long term impacts
across a large natural area. The cumulative
effects ofdevelopment and appropriate mitigation
can be coordinated over multiple phases. The
Port intends to submit an NRMP following
completion of the City planning actions
mentioned above. Annexation to the City is also
a part of this action.

b. initiate informal consultation with state
and federal agencies concerning rare,
threatened or endangered species,
c. initiate NEPA related actions as per
agreement with the Corps of Engineers,
d. develop mitigation plans in coordination
with the US Army Corps of Engineers,
Division of State Lands and City of
Portland.
The attached time line depicted in Figure 29
illustrates the sequencing of permitting and
environmental reviews.. It shows that the city land
use process should be complete in 1997. NEPA
and ESA actions begin late in 1997 and are
projected to be completed in 1999/2000.

CONCLUSION
Environmental permitting for the West Hayden
Island marine terminal development will be
complex due to the size and schedule of the
project. Key steps are recommended for
implementation of the permitting approach:
I. Port adoption of the West Hayden Island
Development Program.
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Schematic and Refined
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Appendix C:
Cost Estimates

WEST HAYDEN ISLAND DEVELOPMENT PROGRAM
PHASE 1 COST ESTIMATE

February 13, 1997 (1997 Dollars)
Unit
SITE DEVELOPMENT
EARTHWORK
Clearing
Stripping
Borrow
Excavation
Subtotal earthwork

acres
cy
cy
cy

Quantity

Unit Cost

100
82,000
800,000
487,000

$2,000
$4
$2
$2

Total

$200,000
$328,000
$1,600,000 .
$974,000
$3,102,000

UTILITIES
Water
Sanitary
Electrical - service
Electrical - PGE line relocation
Stormwater
Natural Gas
Phone/cable
Subtotal utilities

Is
Is
If
Is
Is
Is
Is

1
1
10500
1
1
0
0

$404,000
$16,000
$46
$620,000
$222,000

$404,000
$16,000
$488,000
$620,000
$222,000
$0
$0
$1,750,000

HIGHWAY WATER ACCESS
Road - interim grain terminal
East rail underpass
Barging Costs
Subtotal access

If
Is
Is

8500
1
1

$52
$981,000
$310,000

$439,000
$981,000
$310,000
$1,730,000

Is

1

$325,000

$325,000

1
134

$1,897,000
$10,300

$1,897,000
$1,380,000
$3,277,000

OPEN SPACE
Open space improvements
MITIGATION
Wetland/channel - mitigation
Uplands/forest mitigation
Subtotal mitigation

Is
acres

Subtotal Site Development

$10,184,000

RAIL
Mainline wvellead track
MARINE FACILITIES
Grain terminal/berth
Barging Costs
Subtotal marine

Is

1

$2,376,000

$2,376,000

Is
Is

1 $71,000,000
1
$700,000

$71,000,000
$700,000
$71,700,000

TOTAL PROJECT COSTS

$84,260,000

DESIGN/ADMIN/PERMITS

25%

$21,065,000

CONTINGENCY

30%

$25,278,000

TOTAL

.

$130,603,000

C-1
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WEST HAYDEN ISLAND DEVELOPMENT PROGRAM
PHASE 2 COST ESTIMATE

Fe bruary 13, 1997 (1997 Doars
II
Unit
SITE DEVELOPMENT
EARTHWORK
Clearing
Striooina
Borrow/dredge
Excavation
Subtotal earthwork

acres
cy
cy
cy

UTILITIES
Water
Sanitarv
Electrical - service
Stormwater
Natural Gas
Phone/cable
Subtotal utilities

Is
Is
Is
Is
Is
Is

HIGHWAY ACCESS
Road
Highway bridge
Subtotal access

If
Is

OPEN SPACE
Open space improvements
MITIGATION
Shallow water mitigation
Uplandslforest mitigation
Subtotal mitigation

Is

allowance

acres

Quantitv

Unit Cost

290
230,000
3,700,000
0

$2,000
$4
$1
$2

$580,000
$920,000
$3,700,000
$0
$5,200,000

$2,298,000
$1,462,000
$2,140,000
$5,950,000
$362,000
$723,000

$2,298,000
$1,462,000
$2,140,000
$5,950,000
$362,000
$723,000
$12,935,000

9000
$165
1 $15,613,000

$1,488,000
$15,613,000
$17,101,000

1

$429,000

$429,000

1
145

$1,033,000
$10,300

$1,033,000
$1,494,000
$2,527,000

1
1
1
1
1
.1

Subtotal Site Develooment
RAIL
Storage tracks/yard
Domestic intermodal yard
Subtotal rail

Total

-

$38,192,000
Is
Is

1 $4,880,000
1 $17,664,000

$4,880,000
$17,664,000
$22,544,000

If
Is
Is

4200
$17,200
1 $10,227,000
1 $9,039,000
190
$310,000

$72,240,000
$10,227,000
$9,039,000
$58,900,000
$150,406,000

I

,

MARINE FACILITIES
Container berths
Container ICTF
Container Gate/AdminlMaint
Container vard
Subtotal marine

acres

TOTAL PROJECT COSTS

I

$211,142,000

DESIGN/ADMIN/PERMITS.

25%

$52,785,500

CONTINGENCY

30%

$63,342,600

TOTAL

I-

$327,270,100

C-2
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WEST HAYDEN ISLAND DEVELOPMENT PROGRAM
PHASE 3 COST ESTIMATE

February 13, 1997 (1997 Dollins)
Unit
SITE DEVELOPMENT
EARTHWORK
Clearing
Stripping
Borrow/dredge
Excavation
Subtotal earthwork
UTILITIES
Water
Sanitary
Electrtcal - service
Stormwater
Natural Gas
Phone/cable
Subtotal utilities

acres
cy
cy
cy

Quantitv

Unit Cost

150
. 120,000
4,200,000
0

$2,000
$4
$3.50
$2

Total

$300,000
$480,000
$14,700,000 .
$0
$15,480,000

Is
Is
Is
Is
Is
Is

1
1
1
1
1
1

$981,000
$630,000
$920,000
$2,933,000
$155,000
$310,000

$981,000
$630,000
$920,000
$2,933,000
$155,000
$310,000
$5,929,000

HIGHWAY ACCESS
West terminal overcrossing

Is

1

$930,000

$930,000

OPEN SPACE
Open space improvements

Is

0

$0

$0

allowance

1
0

$1,033,000
$10,300

$1,033,000
$0
$1,033,000

(
MITIGATION
V\1etIsildlctiarli lei - lililigaliol'..-J'
Uplands/forest mitigation
Subtotal mitigation

acres

Subtotal Site Development
RAIL
Secondary rail bridge
Storage trackslvard
Subtotal
MARINE FACILITIES
Container berths
Container ICTF
Container Gate/Admin/Maint
Container yard
Subtotal marine

$23,372,000

Is
Is

1
1

$7,562,000
$3,936,000

$7,562,000
$3,936,000 .
$11,498,000

If
Is
Is

2400
1
1
125

$17,200
$7,024,000
$6,405,000
$310,000

$41,280,000
$7,024,000
$6,405,000
$38,750,000
$93,459,000

acres

TOTAL PROJECT COSTS

$128,329,000

DESIGN/ADMIN/PERMITS

25%

$32,082,250

CONTINGENCY

30%

$38,498,700

TOTAL

$198,909,950

C-3
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Appendix D:
Phase 1 Grain/Bulk
Terminal Design
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WEST HAYDEN ISLAND DEVELOPMENT PROGRAM

.:. -----------------

In 1996, the Port completed a conceptual design
study of grain terminal facilities at several of tis
terminals, inc1udign for the Phase I site at West
Hayden Island. The study was completed with the
help of consulting companies in the fields of rail,
bulk facility, and grain terminal design.

o
o
.0

The study developed a detailed set of terminal
requirements, generally consistent with the
parameters used in the development planning of
the WHI program attached.

Embankements and construction required to
build the rail loop will also impact the
wetland area enclosed by the loop;
Given the unavoidable impacts on the wetland
pond within the loop, it is desirable to replace
it elsewhere;
The rail loop should be sized to allow future
expansion of the facility within the loop,
particularly other dry bulk cargoes.

Two different terminal arrangements were
considered for the WHI Phase I site. One design
consisted of a 120 acre site with 5 loop tracks,
with a grain terminal to handle wheat and corn.
This facility was similar in dimensions to the one
included in the WHI Draft Recommended Plan.
A second design included a 140 acre site
circumscribed with a 5 rail track loop which could
handle a future dry bulk terminal, in addition to an
initial grain terminal. Figure Dl illustrates the
120 acre site with associated loop tracks. The
additional acreage may be added to the terminal
site by working within the constraints of the
powerline easement area, east of the site.
The significant findings of the analysis were:

o
o

o
o

Development parameters established in WHI
document are generally cotrect,
Estimated construction cost of new grain
facility with a single berth is estimated at $71
million, 27% higher than earlier estimates (a
possible second berth can be added),
Location of elevator is flexible within loop
tracks,
Location of rail dumpers is constrained by
track curvature & allowable incline of
conveyors. Consequently, there may be
unavoidable impacts to the wetland areas
enclosed by the loop,

~
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Appendix E:
Construction Traffic
Management
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WEST HAYDEN ISLAND DEVELOPMENT PROGRAM

.:. ------------------

At the request of HINooN, the Port analyzed
potential construction traffic from the first phase
of construction to identify roadway impacts prior
to the construction of a bridge. The focus of the
analysis was to identify the number of trucks and
employees by month for the first phase of
development. Methods to mitigate traffic impacts
were also developed.
The expected construction timetable for Phase I
would occur over a 40 month period, in two
consecutive work periods. The first portion of the
construction activity would consist of site
development work and infrastructure (18 months).
The second effort will be grain facility
construction (25 months). These two work efforts
could overlap to compress the overall construction
time schedule.
Construction will require mobilization of
approximately 250 pieces of heavy machinery to
the site. Normally this equipment is brought to a
construction site by trailers via public roadways.
Mobilization and demobilization can be expected
to generate 4 trips per piece of equipment.
Phase I development will generate approximately
7,000 truck loads of materials delivered to the
site. During the site infrastructure/development
work effort, the bulk of the materials will consist
of rock products (crushed rock, aggregate rock, or
gravel), concrete, and asphalt. During the facility
construction work effort, the deliveries will
consist of piling, concrete, steel, mechanical
equipment, etc..
During construction, on-site employment will
likely range from a low of less than 50 people per
day, to a high of 300-350 during peak months of
activity.
Figure El shows (white bars) the projected level
of average daily truck deliveries for every month

of the project.
employment.

Figure E2 shows projected

The Port evaluated the potential of utilizing a
barge and rail system to handle most of these
truck and material deliveries to the project. It was
determined that such a system would be feasible
at a modest cost premium. It was estimated that
such a system could operate at a cost of $1 million
over the 40 monthly period. Figure E I (dark bars)
shows the effect of utilizing the alternative of
barge or rail to divert an estimated 85% of the
truck trips from the high way system to alternative
modes.
The opportunity to use the same system for
employees was discussed, but no specific
conclusion was reached with regard to the best
approach for bringing employees to the site.
Coast Guard requirements for the transport of
passengers are much more stringent than for
industrial uses and it is not clear at this time how
feasible an approach "by-water" would be.
Additionally, crafts people often work from their
vehicles, using them to carry their tools to the job
site. The Port concluded that the best approach to
resolving the issues of construction worker access
to the job site is to work with the contractors, the
City, and the neighborhood on a mutually
acceptable construction management program
once actual construction schedules and patterns
are fixed.
As a result of this review, the Port intends to
pursue the following actions:
I. Identify and reserve through its Land Use and
Development Plans a suitable construction
staging area in North Rivergate that can be
used for the proposed barge access during
West Hayden Island construction. The Port
will also identify the barge delivery ~ite on
the south side of Hayden Island used for the
receipt and staging of equipment and

~
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WEST HAYDEN ISLAND DEVELOPMENT PROGRAM
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materials. The Port would incorporate
permits of this facility in its Phase I program
and construct such a facility at the earliest
possible date.
2. Construct the rail connection to West Hayden
Island as one of the first elements in the
Phase I development so that this mode can be
utilized for the delivery of materials and
equipment.
3. The Port would require contractors to utilize
such a system.
4. Involve HINooN and the City of Portland
with its future contractors in the development
of a construction management program to
deal with outstanding traffic, noise, and
vibration issues.
5. These management concepts will be
incorporated in the Port's approach to bridge
construction andphase 2 construction. Prior
to the start of a project, the Port will develop
a construction management plan with
HINooN and the City to minimize traffic
impacts on Hayden Island.
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