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EXECUTIVE SUMMARY 

Introduction 

The Port of Portland is currently looking for consultants to develop designs for the Troutdale 

Reynolds Industrial Park (TRIP). CA3D Consultants provides experience from many engineering 

disciplines and would meet the client’s expectations. Our proposal includes the extension of 

Swigert Way to Graham Road, construction of office/manufacturing building space, mitigation of 

existing wetlands, and considerations for contaminated soils and groundwater. Design will 

consider sustainability and preserving the natural atmosphere of the site. Completion of the 

project will take into account future growth and potential land development within the area. 

Figure 1. Aerial view of project site. 

Land Development 

Two new parcels will be created from subdividing the eastern portion of Lot 6.  Lot 6a will be 4.4 

acres and be bounded by Swigert Road to the north and east and the high pressure gas line to 

the south.  Lot 6b will be 6.5 acres and be bounded by the high pressure gas line on the north 

side, Graham road on the south, and Swigert Road to the east.   

The current drainage plan for Phase II improvement areas was evaluated.  A plan was 

developed to make use of current conveyance infrastructure as well as make additions where 

necessary.  Future developments include the extension of the Swigert Way system east to the 

high pressure gas line easement boundary, stormwater accommodations for the proposed 

manufacturing building, and a grassy swale system as part of the Graham Road improvements. 
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The impact of future Phase II development on stormwater runoff volumes entering Salmon 

Creek Ditch was evaluated.  Review of previous literature proposed that improvements to 

Salmon Creek Ditch made during Phase I development would be capable of passing a 100-year 

storm event under full build out conditions for the entire TRIP area. The previous study will be 

reevaluated and confirmed for Phase II development. In anticipation of the Phase II build out 

including the development of Lots 4, 5, 6, 6a and 6b the suggested sanitary sewer design for 

Area 2 and Area 3 by David Evans and Associates (DEA) will be implemented.  Area 1 sanitary 

sewer design will serve Lots 1, 8, 9 but will not be installed until those lots are developed. 

Soil constraints were defined for each lot contained in the Phase II improvement area.  The 

decision was made to cap the South Wetlands area and restrict future development in the 

contaminated area.  Lot 6 was chosen as the site for a manufacturing building with an attached 

office building.  Auger Pressure Grout Displacement (APGD) piles were chosen to support a 

slab-on-grade foundation.  APGD piles displace soil laterally throughout drilling which produces 

a negligible amount of spoils.  Additionally, grout is injected through the auger stem at high 

pressure which will prevent vertical migration of contaminated groundwater. 

The largest wetland in the Phase II development area is the South Wetland, approximately 16 

acres.  This wetland will be filled and capped in anticipation of future development.  

Compensatory mitigation replacement wetlands will be created at 1.5:1 ratio per Oregon 

Division of State Lands requirements. Approximately twenty acres of replacement wetlands will 

be created in the open space west of Lots 8 and 9 off of Sundial road.  An additional four acres 

of replacement wetlands will be created immediately north and south of wetland K which will 

also act as a visual buffer between Lots 5 and 6.  

Transportation 

In order to support the TRIP Phase 1 and 2 developments, the surrounding transportation 

network requires a number of improvements.   A traffic impact analysis was performed to 

determine future traffic demands along Swigert Way, Sundial Rd., and Graham Rd. due to the 

TRIP developments.  To improve access to the TRIP sites, Swigert Way will be extended along 

its current alignment and connect to Graham Rd. with a stop-controlled intersection.  The 

extension will maintain the same typical section as the existing road and will include water 

quality swales.  Sidewalk will be installed along both sides of Swigert Way to accommodate the 

development on Lots 4, 5, 6, and 7.  The design along Swigert Way will conform to all City of 

Troutdale standards and specifications.   

Graham Rd. as it is currently constructed will not be sufficient to support the forecasted volumes 

generated by the TRIP development.  The improvements to be made to Graham Rd. include 

widening the 22-ft section to meet City of Troutdale Industrial road cross-section standards 

along with any necessary realignment to accommodate the widening.  A landscape buffer and 

sidewalk will be added along the entire north side of Graham Rd. to provide connectivity and 

pedestrian access to the TRIP sites.  A transit route is being proposed along Graham Rd and 

looping around the airport via Sundial Rd. and Marine Dr.  A bus stop would be inserted on 

Graham Rd. to accommodate the industrial and manufacturing development occurring in Lot 6. 
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The intersection of Graham Rd. and Sundial Rd. is a critical point in the transportation network 

surrounding the TRIP sites.  Forecasted traffic volumes were utilized to analyze the intersection 

to determine the possible need for a traffic signal.  A traffic signal warrant analysis and a 

Synchro analysis was performed on the intersection using the forecasted volumes.  From the 

analysis, it was determined that a traffic signal is both warranted and necessary at the 

Graham/Sundial intersection to support the forecasted PM peak hour volumes that will be 

generated by the TRIP sites.  

Site Development 

To ensure that the project is more environmentally sustainable, a number of options were 

looked into including permeable concrete, porous asphalt, recycled concrete aggregate, 

extensive vs. intensive green roofing, stormwater runoff collection, and blackwater systems.  

After analyzing costs and benefits it was determined that all the above options would be 

incorporated, with the exclusion of blackwater systems and intensive green roofing.  While both 

were viable options, it would be too expensive to incorporate a blackwater system into a non-

densely populated location and extensive green roofing proved to be the better choice for an 

office building.  

A 100,000 square foot manufacturing building and 20,000 square foot office space has been 

developed for the west side of Lot 6. The buildings will be designed to obtain a LEED Silver 

Rating and provide docking facilities. The parking area required to meet the peak amount of 

employees was calculated to be approximately 1.5 acres. 

Additional wetlands and natural rehabilitation efforts will occur that expands the wetland 

currently located on the eastern side of Lot 5. Natural vegetation will be planted to preserve and 

enhance the natural environment and provide preservation to the natural habitat. Improvements 

are to be made to the dirt path currently located along the top of the levee. Improvements 

include enhancing the existing trail to create a multi-use path and extending the path to tie into 

the Graham Road sidewalk addition to provide public access.  

Williams Gas owns a high pressure natural gas line that runs directly through the land 

development area encompassed by Phase II. The current location could potentially impede 

future land development and hinder construction activities within the fifty foot easement. An 

analysis was made to determine if moving the gas line to a more suitable location was feasible. 

Determined by a cost basis analysis, the results concluded that keeping the gas line at its 

current location would provide the lowest long term cost to the owner. 

Prior to any construction activities, the owner and client must obtain multiple permits at various 

agencies. To construct a roadway over the existing pipeline, an encroachment allowance/permit 

must be provided by Williams Gas. Additionally, permits must be acquired from the City of 

Troutdale to verify that construction activities will comply with municipal standards. For wetland 

mitigation and stormwater/pollutant control, permits must be obtained from the Corps of 

Engineers, Department of State Lands, and Multnomah County. Due to the agency review and 

extended review period for public comment, permits will extend the schedule up to four months.�
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Schedule and Costs 

The design schedule was determined to be approximately six months, including review periods 

by the owner at 30, 60, and 90 percent completion of the plans. Time elapsed for acquiring 

permits and LEED certification is taken into account during the schedule and a period of 15 

days is accounted for in case the permitting process is extended. 

A preliminary cost estimate was prepared for the TRIP Phase 2 project.  The estimate 

accounted for both engineering and construction services.  The estimate was broken down into 

the following categories: transportation, structures, building foundation, drainage infrastructure, 

sanitary sewer, wetland mitigation, and engineering services.  The final cost estimate for the 

project was $21.7 million, which includes a 10% contingency to account for additional items that 

were not considered in the preliminary cost estimate. 
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1.0 INTRODUCTION 

1.1 PROJECT IDENTIFICATION AND LOCATION

1.1.1 Project Identification 

In 2006 the Port of Portland purchased a 700 acre site in the Troutdale Reynolds Industrial Park 
(TRIP) for development.   The Port of Portland has asked that both an industrial warehouse and 
an office building be constructed within Lot 6 of the purchased land. 

In order to accommodate transportation needs for the new buildings, new roads must be built, 
existing roads must be changed to meet design codes, and both a parking lot and a loading 
zone must be created.   

The site is contaminated with industrial waste from the Reynolds Metals aluminum plant and 
has been under remediation since 2000.   

Approximately one quarter of the site is occupied by wetlands.  Some of the wetlands will be 
modified. The EPA and the Oregon Division of State Lands have set ratios between 1:1 and 3:1 
for wetland mitigation.   

The Port has requested that the tasks listed in section 3.1 be addressed in this proposal.  

1.1.2 Project Location 

The TRIP site is bordered by the Columbia and Sandy Rivers and nearby to many landmarks 
such as Interstate 84, the Portland International Airport, the Troutdale Airport, and the Union 
Pacific rail line (Figure 1.4.1).  By being in such close proximity to so many means of 
transportation the site is very well situated to serve future industrial and transportation needs of 
the area.  

1.2 TEAM IDENTIFICATION AND ORGANIZATION

CA3D’s project team consists of five members, each bringing their own unique skill sets to the 
group. Along with each member’s different specialty, the group was formed to mix different 
personality styles in hopes to maximize performance.   The team members and their specialties 
are as follows: 
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Project Manager
 Name: Chuck Williams 
 Specialty: General 

   Members
   Name: Anthony Davies 
   Specialty: Structures 
    
   Name: Daniel Iliyn 
   Specialty: Transportation 

   Name: Adam Jourdonnais 
   Specialty: Geotech 

   Name: Andrew Kelley 
   Specialty: Structures 

1.3 PROPOSED ACTION

A number of things will be required to complete the project at hand.  In the early design phase, 
several of the plans will be drawn up to address project aspects ranging from site drainage to 
wetland mitigation.  

Each item of the project will be handled by its respective specialist.  Any non specialized item 
will be handled by group members with a lesser work load or multiple group members together 
to ensure no one person is carrying the project. 

Lot 6 will be broken into three separate parcels labeled Lot 6, Lot 6a, and Lot 6b, which will be 
15.2 acres, 4.4 acres, and 6.5 acres respectively.  Lot 6a will be bounded by Swigert Road to 
the north and east and the high pressure gas line to the south, while lot 6b will be bounded by 
the high pressure gas line, Graham road on the south, and Swigert Road to the east.  Both a 
20,000 square foot office building and a 100,000 square foot industrial warehouse will be built 
within Lot 6. 

In order to save time and simplify the process, the contaminated soil will be capped in order to 
be built on.  The furthest south wetland, totaling 16 acres, will be filled and capped in 
anticipation of future development.  To offset the capped wetlands, approximately 24 acres will 
be created elsewhere.

Swigert Way will be extended in order to connect to Gram Road with a stop-controlled 
intersection.  Additionally, Graham Road will need to be improved in order to support forecasted 
volumes that will be generated by the TRIP development.   After analyzing the Graham/Sundial 
intersection it was determined that a traffic signal is warranted to support forecasted peak hour 
volumes that will be generated by the TRIP sites. 
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1.4 CLIENT INFORMATION

This project has been proposed by the Port of Portland, a 120 year old public agency.  The Port 
of Portland was originally chartered as the Commission of Public Docks with the purpose of 
preserving the navigation channel of the Columbia and Willamette rivers in 1891.  The Port of 
Portland owns and operates many facilities around the Portland Metro area including PDX, 
marine terminals, and industrial land for development.  Currently the Port of Portland works on a 
range of projects, from airport deicing systems to the Reynolds Industrial Site.    

�
Figure 1.4.1: Aerial View of Site

�

�
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2.0 PURPOSE AND NEED

2.1 PURPOSE

The TRIP site was recently purchased by the Port of Portland.  The purpose of this project is to 

develop the TRIP site into a subdivision of lots readily available for development.     

2.2 NEED

With Portland’s constant urban growth, a decreasing amount of land is available for industrial 

use.  This shortage of land requires that sites of marginal environmental quality be improved 

and remediated to the point where they can be used for industrial development.  By improving 

the TRIP site, much needed industrial land will be available for development in a highly 

advantageous location.  Additionally high local and national unemployment rates create a need 

for new job opportunities.  It is projected that the TRIP site will be able to provide 10 to 15 jobs 

per acre of land, providing much needed employment opportunities.1

2.3 GOALS AND OBJECTIVES

The goal of this project is to develop an industrial Superfund site for both office and light 

industrial use.  This will be achieved by preparing the site and building one 20,000 square foot 

office building and one 100,000 square foot light industrial warehouse.  It is also the objective of 

this project to make sure both buildings will achieve a LEED silver certification and be as 

environmentally sustainable as possible.  Other site developments will include an extension for 

Swigert Way and improvements to Graham Road in order to handle projected traffic volumes 

increases produced by improvements to the TRIP site. 

�
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3.0 GENERAL ANALYSIS 

3.1 PROJECT REQUIREMENTS

The Port of Portland requires that the following project tasks are completed: 

• Extension of Swigert Way to Graham Road. 

• Evaluation of Graham/Sundial Road intersection. 

• Evaluation of sustainable alternatives. 

• Development of a manufacturing building and office space. 

• Evaluation of a natural gas pipeline. 

• Subdivision Plot. 

• Survey, drainage, sanitary sewer, contaminated soils, wetlands mitigation, permitting, 

and natural space plans. 

• Project design schedule and budget. 

3.2 STANDARDS

The standards and regulations abided by in this document are listed below. 

Federal: 

• Manual on Uniform Traffic Control Devices (MUTCD) 

• Federal Highway Administration (FHWA) 

• Environmental Protection Agency, Section 404 Clean Water Act 

• Army Corps of Engineers 

State: 

• Oregon Division of State Lands 

• Oregon Structural Specialty Code 

• Oregon Department of Environmental Quality 

Local: 

• City of Troutdale Development Code 

• Sandy Drainage Improvement Company 

• Multnomah County 

Other: 

• Leadership in Energy and Environmental Design 

3.3 ASSUMPTIONS

Throughout the course of the proposal, various assumptions had to be made due to lack of data 

and information.  Extensive research was done to ensure that all the assumptions were 

reasonable and worked within the scope of the project.  All the assumptions were stated 

throughout the analysis section.   
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4.0 DETAILED ANALYSIS AND INDIVIDUAL 

DELIVERABLES 

4.1 SUBDIVISION PLAN

Lot 6 in the Phase II development area will be subdivided into three separate parcels.  The 

south boundary of Lot 6 consists of Graham road for the western portion and the centerline of 

the high pressure gas line easement extending northeast for the eastern side. The centerline of 

the high pressure gas line easement remains the common southern/northern boundaries for 

Lots 6A and 6B respectively.  Swigert Way ROW is the northern and eastern boundary for Lot 

6A and the eastern for Lot 6B. 

Wetland K and the created wetlands on Lots 5 and 6 will remain as part of their respective 

parcels and not become a separate lot designated as open space. 

See Appendix C for the Phase II Subdivision Plan. 

4.2 SURVEY PLOT

Currently there are 18 days of surveying planned.  The Swigert Way ROW, curbs, sidewalks 

and driveway accesses will be surveyed and staked first followed by Graham Road 

improvement surveys and staking.  This will be succeeded by surveying the gas line easement 

and subdividing Lot 6 into three separate parcels, Lots 6, 6A and 6B.  The Lot 6 building 

development survey needs can then proceed.  The compensatory mitigation wetlands planned 

for Lots 5, 6 and west Sundial road will be addressed last.  See Appendix B for schedule of the 

survey order and estimated time. 

4.3 DRAINAGE PLAN

4.3.1 Drainage Routes and Basins 

The Phase II improvement area includes five drainage basins and receives runoff from a sixth 

and seventh.  The delineation of these basins is shown outlined in red in Figure 4.3-1.  Basins 

D-1W, D-2W, D-2E, and D-3 have respective areas of 4.3, 8.8, 11.6, and 7.5 acres.  Each of 

these basins generally drains north towards Swigert Way.  Basin D-E and Basin GSA are 37.4 

acres and 2.5 acres respectively and are not included in the Phase II improvement area.  

However, runoff from both basins drains in a southwestward manner towards the future 

intersection of the Swigert Way extension and Graham Road.  Draining these two basins in this 

manner prevents conflicts between subsurface stormwater infrastructure and the existing high 

pressure gas line.  Basin D-S is the largest drainage area in the Phase II area at 49.4 acres.  

Generally, it drains southwest to Graham Road.  Runoff collected by both Swigert Way and 
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Graham Road is then conveyed westward to the Salmon Creek Ditch.  Salmon Creek Ditch runs 

north parallel to Sundial Road and crosses under Swigert Way.  Salmon Creek Ditch then exits 

the Phase II area when it diverts to the southwest and crosses under Sundial Road.2 

Figure 4.3.1: Delineation of Stormwater Basins

4.3.2 Impervious Areas 

Current impervious areas in the Phase II improvement area include Sundial, Swigert, and 

Graham Roads and their appurtenances.  Future impervious areas include a 100,000 square 

foot manufacturing building with a 20,000 square foot attached office building and up to 8.12 

acres of parking area constructed of pervious or semipervious asphalt concrete or cement.  

Additionally, the extension of Swigert Way as well as improvements to Graham Road will add a 

small amount of impervious area.  The structures and parking surface are split between Basins 

D-2E, D-3, and D-S.  In order to retain the integrity of each basin, developed areas will be 

sloped to maintain existing drainage routes.  The impact of the additional runoff load from 

impervious areas on existing and proposed stormwater infrastructure will be evaluated. 

4.3.3 Existing Conveyance Infrastructure 

Stormwater runoff from the seven defined drainage basins, including impervious area, will be 

collected and treated by a system of grassy swales running parallel to Swigert Way and Graham 

Road.  A limited amount of runoff will likely enter the Salmon Creek Ditch directly.  Swales along 

Swigert Way contain a system of catch basins that collect stormwater.  Catch basins are 

connected to manholes that direct stormwater through 12-inch pipes to a main line running 

under Swigert Way.  The main line running under Swigert Way consists of 66-inch to 48-inch 

concrete pipe and discharges to Salmon Creek Ditch through a 66-inch outlet in the east 

wingwall of a box culvert near the intersection of Sundial Road and Swigert Way.  Little 

information is given on the existing stormwater conveyance infrastructure for Graham Road.  It 

appears that a ditch or swale conveys stormwater westward into Salmon Creek Ditch.  
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Additionally, catch basins can be seen in site photos of Graham Road indicating that a 

stormwater mainline is present.  This issue will be addressed in the design phase for Graham 

Road.  Salmon Creek Ditch conveys stormwater north and off of the TRIP area after receiving 

outfall from the Swigert Way and Graham Road systems.  A box culvert passes Salmon Creek 

Ditch under Swigert Way.  Salmon Creek Ditch then exits the TRIP area after passing under 

Sundial Road through a second box culvert.  A full evaluation of Salmon Creek Ditch 

conveyance infrastructure can be found in Section 4.4 of this report.2

4.3.4 Future Stormwater Infrastructure Development 

The following are additions to be made to the existing stormwater system during Phase II 

developments.  Grassy swales, catch basins, manholes, collector lines, and the stormwater 

mainline will be extended with Swigert Way eastward to the high pressure gas line easement 

boundary.  Curb cuts in the parking surface proposed for Lot 6 will allow runoff from the building 

roof and the parking surface itself to discharge and be treated in the grassy swale system along 

Swigert Way.  Finally, a grassy swale or ditch will be part of the Graham Road improvements to 

convey runoff westward into Salmon Creek Ditch. 

4.4 SALMON CREEK RUNOFF EVALUATION

4.4.1 Overview 

Salmon Creek Ditch enters the Phase II improvement area running northwest and crossing 

under Graham Road.  It then turns west towards Sundial Road making another turn to the north 

and running parallel to Sundial Road.  Salmon Creek Ditch passes under Swigert Way through 

a box culvert and exits the TRIP improvement area running northwest after passing under 

Sundial Road through another box culvert. 

4.4.2 Phase I Improvements 

In order to accommodate a greater volume of runoff, Salmon Creek Ditch underwent a series of 

improvements during Phase I improvement.  The north running section south of Swigert Way 

was reconfigured into the “benched” cross section shown in Figure 4.4.1, and includes 

maintenance access roads on either side.  North of Swigert Way prior to the Sundial Road 

Crossing the ditch was reconfigured to a “vee” cross section shown in Figure 4.4.2, and also 

includes maintenance access roads.  Two concrete box culverts were constructed to pass 

Salmon Creek Ditch under Swigert Way and Sundial Road.  Box culvert dimensions are eight 

feet by seven feet for the Swigert Way crossing, and twelve feet by seven feet for the Sundial 

Road crossing.2 
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Figure 4.4.1: “Benched” Cross Section of Salmon Creek Ditch

Figure 4.4.2: “Vee” Cross Section of Salmon Creek Ditch

4.4.3 Runoff Evaluation 

Based on previous reports, the current configuration of Salmon Creek Ditch is capable of 

passing a 100-year storm event under full basin build out conditions.2 To confirm the results in 

the referenced literature, the impact of proposed Phase II development on stormwater runoff 

entering Salmon Creek Ditch will be reevaluated. 

4.5 SANITARY SEWER INFRASTRUCTURE ANALYSIS

In anticipation of the Phase II build out including the development of Lots 4, 5, 6, 6a and 6b 

shown in (Figure 4.5.1) the suggested sanitary sewer design for Area 2 serving the south half of 

Lots 4 and 5 (Figure 4.5.2) and Area 3 for Lots 6B, 7, 10 (Figure 4.5.3) by David Evans & 

Associates (DEA) will be implemented with minor modifications.  While Lots 7 and 10 are not in 

the Phase II development area, the gravity system for these lots should be installed during the 

Phase II extension of Swigert Way.   
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Figure 4.5.1: Proposed Sanitary Sewer Development

Phase I of the TRIP development saw the installation of an 8” gravity sanitary sewer main, 

pump station and force main to serve Lots 2, 3 and the north half of Lots 4, 5, 6, 6B.  Our design 

creates an additional parcel at the east end of Phase II development, which is named Lot 6A.  

Lot 6A requires 375 feet of additional 8 inch sewer main and one manhole to be installed 

(Figure 4.5.3) at an estimated cost of $66,000.  DEA calculations for the northern portion of 

Phase II development are still valid since the total acreage serviced has not changed, but has 

just been redistributed (Table 4.5.1). 

Table 4.5.1: Phase I Swigert Estimated Wastewater Flow (Modified from DEA, 2008) 

Lot Type Acres Assumed 

50% 

Coverage

Peak 

Flow 

5,000 

(gpad) 

Infilitration 

1,000 

(gpad) 

Total 

Estimated 

Flow (gpd)

Total 

Estimated 

Flow (gpm) 
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Table 4.5.2: Area 2 Estimated Wastewater Flow3

Lot Type Acres Assumed 

50% 

Coverage

Peak Flow 

5,000 

(gpad) 

Infiltration 

1,000 

(gpad) 

Total 

Estimated 

Flow 

(gpd) 

Total 

Estimated 

Flow 

(gpm) 
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Table 4.5.3: Area 3 Estimated Wastewater Flow3

Lot Type Acres Assumed 

50% 

Coverage

Peak Flow 

5,000 

(gpad) 

Infiltration 

1,000 

(gpad) 

Total 

Estimated 

Flow (gpd) 

Total 

Estimated 

Flow 

(gpm) 
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Figure 4.5.2: Lots 4 and 5 of the Phase II Sanitary Sewer Development

Figure 4.5.3: Proposed Sanitary Sewer East. (375 ft extension of 8” gravity sewer along 
Swigert Way and manhole to service Lot 6A)

4.6 CONTAMINATED SOIL CONSTRAINTS DEFINITION

4.6.1 General Soil Handling Considerations 

All soil handling for the Phase II improvement area is governed by the Contaminated Media 

Management Plan (CMMP).  The CMMP states that soil may be handled and reused on the 

facility in accordance with the restrictions imposed.  The restrictions state that:4

• Soil shall not be placed or stockpiled outside the defined limits of construction as defined 

in Port construction specifications.

• Soil shall not be placed within 50 feet of site drainages or wetlands. 

• Soil or any subsurface material may not be taken off-site for any reason without prior 

approval from the Port.

• Unanticipated contamination must be characterized through analytical testing by the Port 

to determine proper handling.  

4.6.2 Unanticipated Contamination 

Unanticipated contamination is defined by the CMMP as material that appears to be 

contaminated that is encountered in areas of the site where it was not anticipated.5 The Property 
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Development Environmental Management Plan (PDEMP) provides detailed guidance for visual 

identification of potentially contaminated materials.  If unanticipated contamination is 

encounteredc work should stop immediately and the area should be isolated, Port 

Environmental and Port Security should be notified, and an “Unanticipated Contaminated 

Material Form” should be completed and submitted to Port Environmental within 24 hours.  Port 

Environmental will then evaluate the material to determine handling and disposal guidelines.  A 

blank form can be found in Appendix D of the PDEMP.4

4.6.3 Lot 4 

Lot 4 is 21.88 acres and is the westernmost lot in the Phase II improvement area.  It is bordered 

by Swigert Way to the north, Graham Road to the south, Sundial Road to the west, and Lot 5 to 

the east.  Lot 4 contains a portion of the South Wetlands, which have an area of approximately 

16 acres, and have special soil handling considerations.  These considerations are listed in 

Section 7.5 of the PDEMP.4 Areas in Lot 4 outside of the South Wetlands are governed by the 

general soil handling considerations listed in section 4.6.1.� �The South Wetlands area will be 

stripped and grubbed free of vegetation.  Grubbed and stripped material will be stockpiled and 

vegetation will be allowed to decompose at a finish grade no higher than 18 feet NGVD.  

Contaminated soil remaining after vegetation decomposition will then be regraded over the 

stripped area.  A 1-foot layer of clean backfill or other backfill material from within the Phase II 

area or brought in from offsite will then be placed over the South Wetlands area.  The capped 

area will then be covered with a layer of topsoil and seeded with native vegetation to provide an 

aesthetic look consistent with natural surroundings.  The Oregon Department of Environmental 

Quality (DEQ) requires that they be notified of the source of backfill material prior to the 

backfilling of the South Wetlands.  DEQ will then confirm that the backfill meets the 

requirements of the Record of Decision and CMMP.4 Occupational use of the South Wetlands 

area is prohibited before the sand cap is in place.  The cap must remain in place for 

occupational use to continue.4 Future development in Lot 4 will be restricted to the western 

portion of the lot outside of the present delineation of the South Wetlands.  Capped South 

Wetlands area can be used as open space or a possible parking surface area for future 

development.  Utility cuts can be made north to Swigert Way to link up with existing utilities. 

4.6.4 Lot 5 

Lot 5 is 30.93 acres and is bordered by Lot 4 and Lot 6 to the west and east respectively, 

Swigert Way is to the north, and Graham Road borders to the south.  Lot 5 contains a portion of 

the 13.96 acre South Wetlands.  The South Wetlands contained in Lot 5 will be capped using 

the procedure described for Lot 4 in 4.6.3.  Areas in Lot 5 outside of the South Wetlands are 

governed by the general soil handling considerations listed in section 4.6.1.  Similar to Lot 4, 

future development in Lot 5 will be restricted to the northern and eastern portions of the lot 

outside of the present South Wetlands delineation, and the capped South Wetlands area can be 

used as open space or possible parking surface area.  As with Lot 4, utility cuts can be 

performed north to Swigert Way. 
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4.6.5 Lot 6 

Lot 6 is 15.20 acres and is bordered by Lot 5 to the west, Swigert Way to the north, Lot 6A to 

the east, Lot 6B to the southeast, and Graham Road to the south.  Lot 6 contains no special soil 

handling or use restrictions.  Soil handling and use is governed by the general soil handling 

considerations listed in section 4.6.1.  Lot 6 does contain a portion of the high pressure gas line 

easement.  No excavation or development will be permitted within the boundary of this 

easement.  Lot 6 is also the site selected for a 100,000 square foot manufacturing building with 

an attached 20,000 square foot office building.  Auger Pressure Grouted Displacement (APGD) 

piles have been chosen to support a slab-on-grade building foundation.  APGD piles displace 

soil laterally during drilling therefore producing a negligible amount of spoils.  Grout is injected 

through the hollow auger stem at a pressure higher than earth and hydrostatic pressures 

present in the shaft wall.  Injecting grout at high pressure will prevent caving or bulging of the 

soil adjacent to the grout column while preventing vertical groundwater migration and 

transmission of contaminants.6 Furthermore, use of a slab-on-grade foundation will require a 

minimal amount of excavation and soil handling, and limits opportunities to discover 

“unanticipated contamination.”  Since Lot 6 is subject only to general soil handling restrictions, 

excavations for utilities will only require that the excavated soil is used as backfill material. 

4.6.6 Lot 6A and Lot 6B 

Lot 6A and Lot 6B were newly delineated for Phase II improvement.  Lot 6A is 4.4 acres and is 

located in the northeast corner of the Phase II improvement area.  Lot 6B is 6.5 acres and is 

located in the southeast corner of the Phase II improvement area.  Soil handling and use in both 

lots is subject to the general soil handling considerations outlined in section 4.6.1.  Future 

development is permitted throughout the area of both lots with the exception of the high 

pressure gas line easement. 

4.7 WETLANDS MITIGATION PLAN

4.7.1 Current Conditions  

The Phase II development area currently contains 19.43 acres of palustrine emergent and 

scrub-shrub wetlands.  The majority of these wetlands are located in the southern portion of 

Lots 4 and 5 known as the South Wetlands.  The South Wetlands are in poor condition 

presently dominated by reed canary grass and an estimated 48, 000 cubic yards of industrial 

process residue composed of fluoride,  polychlorinated biphenyls (PCBs),  polynuclear aromatic 

hydrocarbons PAHs, heavy metals (copper, mercury, vanadium) and cyanide5  (Figure 4.7.1).  

The northern portions of the Phase II area is bisected historic storm water ditch lines which are 

probably considered non-jurisdictional wetlands.7  
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Figure 4.7.1: South Wetland Looking Northeast From Graham Road

4.7.2 Proposed Actions 

Due to the contamination, degraded condition and desire to maximize the industrially useable 

space in Phase II the South Wetland (~16 acres) will be filled and capped.  The culvert 

connecting the north and south portions of the wetland will be removed and the railroad road 

bed will be graded to match the desired final profile.   

Compensatory mitigation replacement wetlands will be created at 1.5:1 ratio per Oregon 

Division of State Lands requirements.8 Approximately 20 acres of replacement wetlands, out of 

24 acres, will be created in the open space west of Lots 8 and 9 off of Sundial road (Figure 

4.7.2).   
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Figure 4.7.2: Wetland Mitigation West of Sundial Road

An additional four acres of replacement wetlands will be created immediately north and south of 

Wetland K which will act as a visual buffer between Lots 5 and 6 and hold excess storm water 

(Figure 4.7.3).   All wetlands require a minimum fifty foot buffer from future activities as required 

by the City of Troutdale. 

The storm water ditch lines in the Phase II area will also be filled and graded. Future storm 

water will drain to a new bioswale created along Graham road and eventually join Salmon 

Creek.  

Figure 4.7.3: Wetland Mitigation in Lot 5
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4.8A TRAFFIC IMPACT ANALYSIS

4.8A.1 Future Traffic Demands 

This section will show the detailed approach used to forecast the future traffic demands to be 

generated along Sundial Rd, Graham Rd, and Swigert Way due to the current buildout of TRIP 

Phase 1 and the anticipated development of Phase 2.  Included in the traffic analysis will be 

forecasted future volumes, trip generations, and trip distributions. The analysis will take into 

account traffic generated from existing conditions, traffic generated by TRIP Phase 1, and 

projected traffic for TRIP Phase 2.   

A number of performance measures will be used to determine the quality and effectiveness of 

the existing and forecasted traffic systems.  Although traffic volumes and flows are useful for 

analyzing and understanding the general behavior of traffic within the system, volumes alone 

are not capable of indicating a network’s quality of service or ability to support additional traffic 

demands.  In addition, rather than analyzing the overall network within the project area, the 

primary focus will be on the traffic performance at various intersections.  For this reason, 

additional performance measures will be used to analyze several critical intersections within the 

project boundary.  The PM peak hour was selected as the primary period of analysis for the 

TRIP Phase 1 Traffic Impact Analysis, and will also be used for this analysis since it provides 

the most critical volumes.9

The two most common performance measures used are level of service (LOS) and volume to 

capacity ratio (V/C).  For the purposes of this analysis, the LOS performance measure will be 

used in order to conform to measures used by Multnomah County and the City of Troutdale.  A 

LOS D or better during the peak hour of traffic is required at all intersections by Multnomah 

County and the City of Troutdale.9

4.8A.2 Trip Generation 

In order to obtain the forecasted traffic volumes for the TRIP Phase 2 project, it is necessary to 

first analyze the trip generation produced by the development.  The project region was divided 

up according to land use in order to effectively determine values for vehicle trips generated.  

FedEx provided vehicle trip rates based on monitoring of FedEx facility of similar size to the one 

put in during TRIP Phase 1. The FedEX Report from the DKS TRIP Phase 1 TIA Report is 

available in Appendix B.  The Institute of Transportation Engineers (ITE) Trip Generation 

Informational Report, which can be seen in Appendix B, was used to forecast the trips 

generated by the remaining developments of TRIP Phase 1 and 2.10 The desired land usage 

was determined and appropriate trip rates were applied along with acreage or building area to 

obtain the forecasted PM peak hour trips generated by each site.  The following assumptions 

were made to obtain the project trip generation rates shown below in table 4.8A.1 and the 

existing traffic trip generation rates shown in table 4.8A.2: 

• The 100,000 SF building to be constructed on lot 6 will be used for manufacturing. 
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• The 20,000 SF office building to be constructed on Lot 6 will be General Office Space. 

• The remaining acres on Lots 4, 5, and 6 will be developed for heavy industrial use.  The 

City of Troutdale Zoning District specifies the TRIP Phase 2 land as General Industrial , 

which is defined by the City of Troutdale in Section 3.170 of the Development Codes.11

• The equation (DHV = ADT * k * D) was used to estimate the existing peak hour traffic 

volumes along Graham Rd. and Sundial Rd.  The ADT values were obtained from page 

6 of the DKS TRIP Phase 1 Transportation Impact Analysis Report.9  

• The value of k, the peak hour percentage of total daily hourly volume, was assumed to 

be 0.2, which is at the lower end of the range 0.2-0.3.  This value was chosen due to the 

varied volume distribution and inconsistent peak hours present as a result of the FedEx, 

manufacturing, and industrial sites within the project region.  

• The value for D was assumed to be 0.6, which is at the lower end of the normal range of 

0.6-0.7. 

Table 4.8A.1: TRIP Phase 1 & 2 PM Peak Hour Trip Generation 

Land Use Acres Building Area 

(1000sf) 

Trip Rate 

(trips/1000sf)

Trip Rate

(trips/acre) 

Total Trips 

Generated 

FedEx Distribution 76 - - - 423 

Manufacturing-Phase 1 51 666 0.73 - 486 

Manufacturing-Phase 2 5 100 0.73 - 73 

Class B Office Space 1 20 1.49 - 30 

Heavy Industrial 76 - - 2.16 164 

Table 4.8A.2: Existing traffic PM Peak Hour Trip Generation

Road ADT k D Total Trips 

Generated 

Sundial Rd. 1800 0.2 0.6 216 

Graham Rd. 1700 0.2 0.6 204 

4.8A.3 Trip Distribution 

The traffic volumes to be generated by TRIP Phases 1 and 2 will primarily be distributed along 

Sundial Rd. and Graham Rd. via Swigert Way or I-84.  In order to analyze the critical 

intersections within the project area, it is vital to determine how the trips are distributed 

throughout the network.  The trip distribution analysis includes trips leaving and arriving at the 

project site.  Data provided on the Trip Distrubution Map from DKS TRIP 1 TIA, which is 

available in Appendix B, was used to determine the trip distribution of the existing traffic. 

Additionally, the following assumptions were used along with data from the TRIP 1 TIA to 

distribute the forecasted project PM peak hour volumes: 

• 90% of the traffic generated by FedEx during the PM peak hour will be arriving at the site 

during the PM peak hour.  According to the Project PM Peak Hour Trip Assignment 

Figure (Appendix B) from the DKS TIA report, 188 vehicles are currently turning right 
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onto Sundial Rd. from Graham Rd. It is assumed that the majority of these vehicles are 

FedEx since they are arriving at the site, and all of this traffic will now access the site via 

the Swigert/Graham intersection.  The remaining FedEx traffic arriving at the site will use 

Sundial Rd.  The 10% of the FedEx traffic departing the site will pass south through the 

Graham and Sundial intersection. 

• According to the page 13 of the DKS TIA report, approximately 65% of the traffic 

generated from Phase 1 manufacturing will leave the site during the PM peak hour and 

35% will be arriving.9  Two-thirds of the arriving traffic will access the site via Sundial Rd 

and Swigert Way and the remaining via the Swigert/Graham intersection.   The traffic 

leaving the site will have a 2:1 split between Sundial Rd. and Graham Rd.  These 

assumptions were made taking into account the internal and external project trip 

distribution generated in the DKS TIA report for TRIP Phase 1. (Appendix B) 

• From looking at the DKS report Trip Distribution Map (Appendix B), it will be assumed 

that a 2:1 split of traffic arriving/departing from the east versus the west.9

• It will be assumed that the traffic generated by TRIP Phase 2 during the PM peak hour 

will have a 2:1 split between leaving versus arriving traffic due to the peak hour 

variability of manufacturing and industrial land and from analyzing the arrival/departure 

split of the current manufacturing land.   

• All of the traffic generated from lots 4 and 5 will use Sundial Rd. as their access point 

due to their proximity to Sundial. 

• Traffic generated from the office space and the Phase 2 manufacturing building will all 

depart via the Graham/Swigert intersection, with 65% heading west and 35% heading 

east.  This is due to the proximity of the site access to the Graham/Swigert intersection.   

• 65% of the existing traffic will pass through the Graham and Sundial intersection.  The 

traffic will be distributed as shown in the Existing & Project PM Peak Hour Traffic 

Volumes figure in Appendix B, which was generated based on the values obtained from 

Figure 5 in the DKS TIA Report.9 The remaining traffic will occur elsewhere along 

Graham and Sundial Rd but will not affect the critical intersections with the project area.  

The traffic volume trip generations and trip distributions were obtained using the data provided 

in the DKS TIA Report for TRIP Phase 1 along with the stated assumptions above, and these 

volumes will be used to analyze the roads and intersections within the project area.  In order to 

more precisely forecast the traffic generated due to the TRIP Phase 2 development, additional 

traffic counts and data of the existing traffic flows of the roads surrounding the project area 

would be required. 

4.8B PRELIMINARY LAYOUT OF SWIGERT WAY EXTENSION

4.8B.1 Introduction 

  

Swigert Way was constructed during TRIP Phase 1 in order to provide access to the TRIP 1 

developments, which include a FedEX building and additional manufacturing buildings.  Swigert 

Way currently runs parallel to Graham Rd. and can only be accessed from the west via NE 
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Sundial Rd.  In order to accommodate the TRIP Phase 2 development, the existing alignment of 

Swigert Rd. must be extended to connect to Graham Rd.  This extension is required to minimize 

the traffic impacts to Sundial Rd. and Graham Rd. by providing an additional access point to 

accommodate increased traffic volumes generated by the TRIP Phase 2 development.  The 

location of Swigert Way and the proposed extension are shown in Figure 4.8.1 below. 

Figure 4.8B.1: Swigert Way Site Map

4.8B.2 Existing Conditions 

Swigert Way is the primary access road for the developments of TRIP Phase 1, which include 

the FedEx site and additional manufacturing buildings on Lot 3.  The road was constructed 

within the past couple years and was built to the City of Troutdale commercial/industrial street 

cross section construction standards.12  The typical section is 36 ft. from face of curb to face of 

curb with a minimum cross slope of 2.5%.  The north side of the road has a 9-ft. wide 

landscaping strip that separates the back of curb from a 7-ft. wide concrete sidewalk.  Water 

quality swales were constructed along the north and south sides of Swigert Way every couple 

hundred feet along with curb cuts to allow stormwater to drain into the swales.  Since the street 

was just recently constructed, it is still in excellent condition.  Figure 4.8B.2 shows the existing 

conditions of Swigert Way.  
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Figure 4.8B.2: Existing Swigert Way Conditions

4.8B.3 Preliminary Layout  

The extension of Swigert Way will essentially follow the existing alignment.  It will include 

approximately 570 ft. of tangent roadway directly east, a horizontal curve with approximate 

radius and length of 371 ft. and 584 ft. respectively, and 460 ft. of tangent roadway leading into 

the intersection with Graham Rd. The approximate alignment and location of the extension can 

be seen in Figure 4.8B.1 above, and the preliminary layout of the horizontal alignment is 

available in Appendix C.  The alignment of the Swigert Way extension was chosen for several 

reasons.  For one, it provided an approximately perpendicular crossing of Swigert Way over the 

existing gas lines.  It also lined up the Swigert/Graham intersection with an airport access road 

along the south side of Graham Rd.  And Finally, the location of the intersection also provided 

sufficient distance from the horizontal curve to the east along Graham Road, which could have 

potentially presented sight distance problems.  

The Swigert Way extension will maintain the same typical cross section as the existing road. 

The typical cross-section of Swigert Way will conform to the City of Troutdale construction 

standard for a commercial/industrial street cross section.12 The typical road section will be 36 ft. 

wide from face of curb to face of curb with a minimum 2.5% cross slope.  The depths of asphalt 

and aggregate base will be as shown on the preliminary typical cross-section of Swigert Way 

provided in Appendix C. Along the north side of Swigert Way, the existing 9-ft. landscape strip 

and 7-ft. concrete sidewalk will be extended along the entire length of the road extension.  

Additional water quality swales will be constructed along both sides of the road approximately 

every 200 ft. or at obvious low points in the Swigert Way vertical alignment. Curb cuts matching 

the existing swale curb cuts will be placed along the swales to allow rainwater to transfer from 

the gutter into the water quality swales. These swales will be designed to similar standards and 

specifications as the existing swales.   
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In order to support the increase in pedestrian traffic along Swigert Way due to the TRIP Phase 2 

developments, a 7-ft. wide sidewalk will be installed along the south side of Swigert Way for its 

entire length.  According to Section 7.200 of the City of Troutdale Development Codes, sidewalk 

is required along the frontage of all new developments.11  The sidewalk will be offset 9 ft from 

the back of curb to match the north side, and it will run from the Swigert/Sundial intersection to 

the Swigert/Graham intersection.  The sidewalk will be designed and constructed to the City of 

Troutdale construction standards and specifications.12 Additional ROW easements may need to 

be acquired for the sidewalk along the south side of Swigert Way.   

The existing street lights located along Swigert Way will be continued through the extension with  

spacing of 100 ft.  To accommodate for the construction of sidewalk along the south side of 

Siwgert Way, additional street lights will be installed in the landscaping strip with pole spacing of 

100 ft and staggered with the lights along the north side of Swigert Way, as required in Section 

7.200.E of the City of Troutdale Development Code.11  All street lights will be designed and 

installed according to the City of Troutdale construction standards.12 All plants and trees to be 

planted in the landscaping strip shall match the existing Swigert Way landscaping. 

All existing utilities under Swigert Way, which include sanitary sewer, natural gas, electric 

power, and telecommunications, shall be extended underground along the Swigert Way 

extension to serve Lots 6, 6A, and 6B. All underground utilities shall conform to Section 7.180.C 

of the City of Troutdale Development Code.11

Two driveway accesses for lot 6 will be installed on the Swigert Way extension at approximately 

Sta 27+45.00 and Sta. 30+85.00.  The driveways will provide access to both the manufacturing 

building and the office space to be developed in lot 6.  The locations of the driveways are shown 

on the preliminary layout map in Appendix C.

4.8B.4 Swigert Way/Graham Rd. Intersection 

The 3-way intersection of Swigert Way and Graham Rd. will be stop-controlled at the Swigert 

Way approach.  Due to the fairly low projected PM peak hour volumes at the intersection, a 

separate left-turn lane will not be required at the Swigert Way approach.  A crosswalk will be 

designed to provide connectivity of the proposed sidewalks to be constructed along the north 

side of Graham Rd.  ADA accessible ramps will provided at both entrances to the crosswalk.      

Combining the existing traffic volumes, the Phase 1 traffic yields, and the forecasted traffic for 

Phase 2 yields the total projected future traffic. The distribution of the total projected traffic at the 

intersections of Graham/Swigert is shown on the Existing & Project PM Peak Hour Traffic 

Volumes figure in Appendix B, and in Table 4.8B.1 below.  For additional data on the trip 

distribution at the intersections, see Traffic Distribution Calculations in Appendix A.
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Table 4.8B.1: Swigert Way & Graham Rd. Intersection Trip Distribution

Total Right Turn Left Turn Through 

Graham EB 60 - 0 60 

Graham WB 359 267 - 92 

Swigert SB 182 119 63 - 

4.9 GRAHAM ROAD IMPROVEMENTS

4.9.1 Introduction 

Graham Rd. is a collector road that provides direct access to the TRIP project area via the 

westbound I-84 off-ramp.  The road is under the jurisdiction of the City of Troutdale. Graham 

Rd. is a significant access road for the TRIP area, and it will become more significant with the 

extension of Swigert Way.  It is critical that Graham Rd. is capable of carrying the traffic 

volumes and types of vehicles that will be generated by the TRIP Phase 1 and 2 development.  

Figure 4.9.1 shows the location of Graham Rd. along with the TRIP sites.  

Figure 4.9.1: Map of Graham Rd.

4.9.2 Existing Conditions 

Graham Rd. is a collector road that currently carries low traffic volumes due to poor design and 

minimal connectivity to the TRIP sites.  The road is a two-way asphalt road with a striped 

centerline.  There is no sidewalk except for approximately 800 ft along the east side of Graham 

Rd. beginning immediately north of the I-84 off-ramp.  The width of Graham Rd. varies along the 

length of the road.  The south end of Graham Rd. starts out at a 22 ft wide section from fog line 

��������

��������
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to fog line with no curb and minimal shoulder.  Figure 4.9.2 below displays the 22 ft. wide 

section of Graham Rd., which is located at point B on Figure 4.9.1 above.  This section 

continues until the road widens approximately 900 ft. prior to the 90-degree horizontal curve to 

the west.  This new section of Graham Rd. was constructed with curbs along both sides, no fog 

lines, and a width of 34 ft. from face of curb to face of curb. Figure 4.9.3 below displays the 34 

ft. wide section of Graham Rd., which is located at point A on Figure 4.9.1.  The 34-ft. wide 

section continues until Graham Rd. intersects Sundial Rd.  The asphalt along the length of 

Graham Rd. is in fair condition with multiple locations where alligator cracking has occurred. 

    Figure 4.9.2: Graham Section @ Pt. B                 Figure 4.9.3: Graham Section @ Pt. A

4.9.3 Roadway Improvements  

The current condition of Graham Rd. does not conform to the City of Troutdale construction 

standards for a commercial/industrial street. The 22-ft. wide section of Graham Rd. does not 

meet the minimum allowable standards for the City of Troutdale.12  The narrow lanes combined 

with sharp curves in the alignment make it difficult for large vehicles to maneuver along Graham 

Rd.  This is especially critical now that Graham Rd. will experience a sharp increase in vehicular 

volumes due to the Swigert Way extension and the TRIP developments.  As shown previously 

in the forecasted volumes section, the Swigert Way extension will most likely cause a shift in a 

percentage of the FedEx vehicles from Sundial Rd. to Graham Rd.  In addition to FedEx 

vehicles, Graham Rd. will also carry transit vehicles in the near future. The existing road must 

be improved to support the likely vehicular loads and provide sufficient access to the TRIP sites. 

The improvements to Graham Rd. will include widening the 22-ft section to match the 34-ft 

section to the north.  Standard curb and gutter will be put in along the east side of Graham Rd. 

and will tie-in to the 800 ft. of existing curb and gutter.  The existing asphalt along the section of 

road to be widened will receive 3” of cold plane pavement removal.  The 3” asphalt grind and 

inlay is necessary to maintain a centerline crown with the required cross slopes of at least 2.5%.  

In order to widen Graham Rd., a slight realignment of the centerline may be required in the 

curves to avoid encroaching on airport property.  A number of properties along the southeast 

side of Graham Rd. must be contacted for possible easements and notifications of the expected 

improvements.  
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Sidewalk will be installed along the north side of Graham to accommodate the development 

occurring at the TRIP Phase 2 site.  In order to provide connectivity, this sidewalk will be 

installed along the entire length of the Graham Rd. improvement and will connect into the 

existing sidewalk located along the east side of Graham Rd. just north of the I-84 off-ramp.  The 

sidewalk will be 6-ft wide and will include a 9-ft landscape buffer.  The landscape buffer will be 

designed as a swale along the entire length of Graham Rd. to provide adequate drainage.  Curb 

cuts will used every couple hundred feet to carry stromwater from the street into the swales.  All 

swales and sidewalk will be designed and constructed according to City of Troutdale 

construction standards.12 Additional ROW easements will need to be obtained in order to 

construct the 9-ft swale and the 6-ft sidewalk along Graham Rd. Sidewalk will not be installed 

along the airport side of Graham Rd. due to space limitations.   

Street lights will be installed along Graham Rd. to provide lighting for the new sidewalk, as 

required in Section 7.200.E of the City of Troutdale Development Code.11  A pole spacing of 

100-ft. will be used to maintain consistency with the Swigert Way design. All street lights will be 

designed and installed according to the City of Troutdale construction standards.12

4.9.4 Proposed Transit Route 

Transit services in the City of Troutdale are provided by the Tri-County Metropolitan District of 

Oregon (TriMet).  A Transit Facilities map showing the existing transit routes was provided in 

the City of Troutdale Transportation System Plan and can be referenced in Appendix B.13 The 

existing transit routes only reach as far north as I-84, and do not currently provide services to 

the TRIP sites.  The City of Troutdale Transportation System Plan provides a transit master plan 

map that includes a potential future transit route extending north along Graham Rd. and looping 

around the airport via Sundial Rd. and Marine Dr.  The Transit Master Plan map from the City of 

Troutdale Transportation System Plan is available in Appendix B.   

With the improvements made to Graham Rd. and the installation of a traffic signal at the 

Sundial/Graham intersection, this would be an ideal situation for TriMet to extend the transit 

route along the proposed path.  The addition of a transit route would promote an alternative 

mode of transportation to the TRIP sites while also providing sustainability by reducing the 

required parking area. The widening of Graham Rd. and the extension of the existing sidewalk 

would provide sufficient support for transit services to operate along Graham Rd.  A bus stop 

will be proposed along the north side of Graham Rd. adjacent to the proposed building location 

on lot 6.  Public sidewalks along Graham Rd. and a minimum of one building entrance oriented 

toward the transit street will be provided for direct access to the building in accordance with 

Sections 8.056 and 8.058 of the City of Troutdale Development Codes.11
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4.10 GRAHAM AND SUNDIAL ROAD INTERSECTION TRAFFIC STUDY

4.10.1 Introduction 

The development of TRIP Phase 2, which includes the extension of Swigert Way to Graham 

Rd., will have a significant impact on traffic volumes along Sundial Rd. and Graham Rd.   The 

addition of industrial and manufacturing buildings in TRIP Phase 2 will generate a significant 

amount of vehicular traffic, which will affect the capacity and level of service of the Graham and 

Sundial intersection located at the southwest corner of Lot 4.  Due to the potential traffic 

impacts, a detailed traffic study is necessary to determine the capacity of the intersection based 

on projected demands and whether or not a traffic signal is warranted at this intersection.  A site 

map of the TRIP project and the Graham/Sundial intersection is shown in Figure 4.10.1 below. 

Figure 4.10.1: Graham & Sundial Intersection Site Map

4.10.2 Existing Conditions 

The intersection of Graham Rd. and Sundial Rd. is currently 2-way stop controlled with stop 

signs located at the eastbound and westbound approaches of Graham Rd.  The northbound and 

southbound approaches of Sundial Rd. were recently re-configured to include left-turn pockets 

to improve safety and to accommodate heavy left-turn traffic during peak hours.  The northeast 

corner of the intersection is the only portion of the intersection that’s fitted with sidewalk and an 

ADA accessible ramp.  According to the 2007 Transportation Impact Analysis compiled by the 

Port of Portland for TRIP Phase 1, the FedEx and full TRIP Phase 1 developments were 

projected to cause a LOS D for traffic turning from Graham Rd. onto Sundial Rd. during the PM 

peak hour, resulting in 34.7 seconds of average vehicle delay along Graham Rd.9
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4.10.3 Trip Distribution 

Table 4.10.1 below shows the forecasted volume PM peak hour trip distribution around the 

project site.  The trips were distributed according to whether they arriving at the site or 

departing.  The values were obtained utilizing the analysis and assumptions made in section 

4.8A. 

Table 4.10.1: Forecasted Volume PM Peak Hour Trip Distribution

Land Use Total Trips Trips in Trips Out

FedEx Distribution 423 361 62 

Manufacturing-Phase 1 486 175 311 

Manufacturing-Phase 2 73 25 49 

Class B Office Space 30 0 30 

Heavy Industrial 164 56 108 

Combining the existing traffic volumes, the Phase 1 traffic yields, and the forecasted traffic for 

Phase 2 yields the total projected future traffic.  The turning distribution at the intersection is 

determined by utilizing the project PM peak hour trip assignments provided in the DKS report.9   

The distribution of the total projected traffic at the intersections of Graham/Sundial is shown on 

the Existing & Project PM Peak Hour Traffic Volumes figure in Appendix B, and in Table 4.10.2 

below.  For additional data on the trip distribution at the intersections, see Intersection Volume 

Calculations in Appendix A. 

Table 4.10.2: Sundial Rd. & Graham Rd. Forecasted Intersection Volumes

Total Right Turn Left Turn Through 

Graham Eastbound (EB) 35 30 0 5 

Graham WB 181 15 161 5 

Sundial SB 487 0 10 477 

Sundial NB 425 15 10 390 

4.10.4 Traffic Signal Warrant Analysis 

The intersection of Sundial Rd. and Graham Rd. was checked for all warrants to determine the 

necessity of a traffic signal.14 The written warrants can be found in Appendix C.  

Warrant 1 – 8-Hour Vehicular Volume 

We do not have enough data to perform this warrant at the Graham/Sundial intersection.  

However, the peak hour volume for the highest approach of the minor street (Graham Rd.) is 

181 vehicles, which is below the minimum requirement of 200 vehicles for 100% and barely 

above the 160-vehicle requirement for 80%.  It can be assumed that the intersection will not 

produce 8 consecutive hours with volumes surpassing the minimum requirement.  This warrant 

does NOT PASS. 
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Warrant 2 – 4-Hour Vehicular Volume 

We do not have enough data to perform this warrant at the Graham/Sundial intersection. As 

with Warrant 1, we will assume that 4 consecutive hours will not surpass the minimum volume 

requirements due to the low volumes along the approach road during the PM peak hour.  This 

warrant does NOT PASS. 

Warrant 3 – Peak Hour 

The peak hour volume at this intersection occurs from 5-6pm.  An actual delay in vehicle-hours 

on the minor approach was not obtained, but due to the heavy left turn volumes it can be 

assumed that the delay will surpass the minimum criteria of 4.0 vehicle-hours for one approach 

lane.  Therefore, this warrant DOES PASS. 

Warrant 4 – Pedestrian Volume 

We do not have enough data to perform this warrant at the Graham/Sundial intersection.  

However, the DKS TIA report provides an intersection traffic count from 4-5pm where one 

pedestrian and zero bikes passed through the intersection within the hour.9  Although the 

pedestrian level will certainly increase with the implementation of sidewalk connectivity, we will 

assume pedestrian volume will not reach the 190 ped/hr required to pass this warrant. This 

warrant does NOT PASS. 

Warrant 5 – School Crossing 

This warrant is not applicable at this intersection since there are no school crossings present. 

Warrant 6 – Coordinated Signal System 

The traffic signal located at Sundial Rd. and Marine Dr. provides a sufficient degree of 

platooning, and a signal at the Sundial/Graham intersection would not provide a progressive 

operation.  This warrant does NOT PASS. 

Warrant 7 – Crash Experience 

Since Warrants 1 and 4 were not met, this warrant did not meet all the criteria.  This warrant 

does NOT PASS. 

Warrant 8 – Roadway Network 

This warrant is not applicable since we do not have major routes with exceptionally high peak 

hour volumes on weekends.  This warrant does NOT PASS. 
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Warrant 9 – Intersection Near a Grade Crossing 

Warrant 9 was just recently added in the 2009 edition of MUTCD.  It applies to intersections that 

are within 140ft of a rail grade crossing.14 Our intersection does fall under this criteria; therefore 

it does not apply.  This warrant does NOT PASS.

Warrant Analysis Conclusion

Only one of the nine required traffic signal warrants passed for the Graham/Sundial intersection.  

Warrant 3, the Peak Hour, passed the analysis for our intersection.  According to the MUTCD, 

“The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of 

a traffic control signal.”14 Additional analysis is necessary to back up the warrant analysis and 

justify the installation of a traffic signal at the Graham Rd. and Sundial Rd. intersection. 

4.10.5 Synchro Analysis 

In order to more effectively determine the necessity of a traffic signal at the Graham/Sundial 

intersection, a Synchro analysis was performed on the intersection using the forecasted PM 

peak hour traffic volumes and the known heavy vehicle percentages due to the FedEx site.  The 

intersection was analyzed for the following three scenarios: 

• A 2-way stop-controlled intersection with stop signs at the eastbound and westbound 

approaches of Graham Rd., and free movement through the intersection along Sundial 

Rd. 

• A 4-way stop-controlled intersection. 

• An actuated-uncoordinated traffic signal controlled intersection with all left turns 

permitted. 

The same PM peak hour traffic data was used for all three scenarios, and the Synchro analysis 

was performed to determine the LOS of the intersection during each scenario.  The 2-way stop-

controlled intersection fared well in the northbound, southbound, and eastbound approaches 

with a LOS no lower than B; however, the westbound approach on Graham Rd. received an 

overall LOS F.  This is due to the high left-turn volumes present at the westbound approach and 

the heavy north and southbound volumes providing minimal turning gaps.  The resultant data for 

this scenario is available in Figure 1 of the Synchro Outputs sheet in Appendix C  A LOS F 

during the PM peak hour is not acceptable; therefore, a 2-way stop-control cannot be 

implemented at this intersection. 

The 4-way stop-controlled intersection produced better results than the 2-way stop-controlled 

intersection, but it still did not meet the City of Troutdale LOS requirements.  The overall LOS for 

this intersection is E, which is unacceptable.  The LOS E is mostly likely a result of the high 

percentage of heavy vehicles passing through the intersection due to the FedEx facility. The 

resultant data for this scenario is available in Figure 2 of the Synchro Outputs sheet in Appendix 

C.  A 4-way stop-controlled intersection cannot be implemented at this intersection. 
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The actuated-uncoordinated traffic signal controlled intersection with all left turns permitted 

produced an intersection LOS B.  This is an acceptable intersection LOS for the City of 

Troutdale. The resultant data for this scenario is available in Figure 3 of the Synchro Outputs 

sheet in Appendix C 

4.10.6 Graham/Sundial Intersection Conclusion 

The intersection of Graham Rd. and Sundial Rd. will see a significant increase in traffic volumes 

as a result of the development occurring at the TRIP sites.  The traffic signal warrant analysis of 

the intersection passed one of the nine warrants, which provides justification for implementing a 

traffic signal.   Warrant 3, the peak hour warrant, passed due to fairly high forecasted PM peak 

hour volumes to be produced by FedEx, the manufacturing buildings, and industrial complexes.  

In addition to passing a signal warrant, the synchro analysis of the intersection produced an 

unacceptable LOS for the unsignalized intersection.  From the analysis provided above, a 

conclusion has been reached that a traffic signal is both warranted and necessary at the 

Graham/Sundial intersection to support the forecasted PM peak hour volumes and provide 

necessary levels of safety for vehicles and pedestrians. 

4.11 SUSTAINABLE DESIGN

4.11.1 Introduction 

A large number of sustainable design options were investigated in the design of the lot and both 

buildings. For each item cost and benefits, including LEED certification, were thoroughly 

investigated in order to determine which options should or should not be incorporated into the 

project.

4.11.2 Green Roofing: Extensive and Intensive 

Green roofing is generally split into two types of green roofs; extensive and intensive. Extensive 

green roofs are mainly composed of grass and smaller plants such as prairie flowers for their 

small height and easy maintenance.15 Intensive green roofs use a much larger variety of larger 

plants and require more maintenance.15 It has been decided that only the office building will 

include a green roof and it will be an extensive green roof. 

Although the start up costs are much greater to install a green roof over a standard roof, the 

long term savings end up making a green roof save money overall. Green roofing will only be 

incorporated onto the small office building, 20,000 square feet, and costs an average of $10 per 

square foot with a maintenance cost of $0.75 per square foot per year.16 For the office building, 

this comes out to be an upfront cost of $200,000 with a yearly maintenance cost of $15,000.  It 

is estimated that a 20,000 square foot roof will end up saving a total of $200,000 over the 

course of its lifetime15 even with those additional costs. 
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Besides costs there are many other benefits of green roofing ranging from purely aesthetic to 

reducing air pollution and greenhouse gas emissions. One study showed that by having a green 

roof, temperatures within the roof membrane were decreased by more than 35° F. 16 Another 

added benefit of green roofing is enhanced storm water management and water quality. Green 

roofs are able to reduce storm water runoff and filter pollutants from rainfall.16

4.11.3 Black Water and Stormwater Collection 

Water reuse is a simple and environmentally friendly way to save money on utilities. Various 

methods of water reuse were explored, and a storm water collection system was decided to be 

the best choice with such a large roof available for use. 

With a 100,000 square foot roof still available and rainy climate of Oregon, storm water 

collection looked very promising. Collected storm water could be used to irrigate surrounding 

landscape, reduce runoff contributing to the municipal stormwater system, and be filtered into 

grey water to be used for toilet flushing. Because the two buildings are connected, the 

stormwater collection can be used throughout both buildings. 

A very similarly sized system as the one that will be built for the 100,000 square foot warehouse 

building was recently installed in the Kelley Engineering building at Oregon State University.  

The total cost was $90,000 greater than that of a conventional roof17 for a $153,000 square foot, 

four story building. With those costs in mind, installing a stormwater collection system on the 

100,000 square foot building and proper plumbing to both buildings would cost $75,000. 

While regulations allow the reuse of blackwater in Oregon, blackwater treatment is both highly 

expensive and requires a special permit to incorporate. In order treat the raw sewage in 

blackwater, a special machine is required such as a living machine or a membrane bioreactor.18

Installing one of these machines would not be cost effective in such a sparsely populated zone, 

and thus blackwater was not incorporated into the project. 

4.11.4 Recycled Concrete Aggregates 

Another option for sustainability that will be incorporated into the project is the use of recycled 

concrete aggregates. Recycled concrete aggregates are composed from byproducts of other 

industrial processes rather than mined concrete aggregate. By using recycled concrete 

aggregates, many materials are kept out of landfill, and the environmental impact of obtaining 

virgin resources is greatly decreased.  Another added benefit of recycled concrete aggregates 

are that they cost less than mined concrete aggregates, costing $3.50 to $7.00 a cubic yard

compared to $13.00 a cubic yard for regular concrete aggregates.19

4.11.5 Pervious Concrete

Pervious concrete cannot be used the same as regular concrete in many areas.  However, 

when used in the parking lot provided for the office and industrial buildings, it provides many 

environmental and economic benefits.  
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Regular concrete collects oil, anti-freeze, and other automobile fluids to later be washed into 

nearby bodies of water.  By implementing pervious concrete, 97.6 to over 99 percent of those 

oils are trapped and biodegraded.20 Pervious concrete also greatly reduces the amount of 

stormwater runoff that must be collected and treated at plants.  Another added benefit of 

pervious concrete is its lighter color.  Unlike darker pavements, the light color and open pore 

structure of pervious concrete stores less heat, reducing heat island effects.20

Pervious concrete generally costs 15% more than regular concrete but has a few added 

economic benefits as well.21 Stormwater runoff has become much more expensive to deal with, 

and due to the impact on the amount of stormwater running off of the site, much smaller runoff 

fees will result. Additionally, the stormwater management system that must be built will be 

smaller and cheaper in terms of materials and labor to build. After weighing the costs and 

benefits, it was decided that pervious concrete will be used in the parking lot within Lot 6. 

4.11.6 Porous Asphalt

Where pervious concrete is adequate to use due to its smaller compressive strength, porous 

asphalt can be substituted in as an equally environmentally sustainable alternative to its non-

porous counterpart. 

Just like pervious concrete, the initial costs of porous asphalt are slightly higher.  However, 

studies have shown that, in the long run, the cost of porous asphalt becomes less than if it was 

not used due to its reduction in stormwater processing.22

4.12 OFFICE BUILDING SITE PLAN

4.12.1 Introduction 

The west side of lot 6 will be developed to incorporate both manufacturing space and office 

space. Preliminary design considerations have determined construction of a 100,000 square 

foot manufacturing building and a 20,000 square foot class B office building adjacent to the 

manufacturing structure. The manufacturing building will incorporate tilt-up concrete 

construction with 30 foot high manufacturing space with a 10 ton bridge crane. Special design 

considerations of the structure will be made to obtain a LEED Silver rating. 

4.12.2 Building Site Characteristics 

Project site analysis determined that the optimal location for the manufacturing/office facility 

would be located in the Southwest corner and aligned with the high pressure gas line. The 

building site location provides physical separation from Swigert Way and allows nearby access 

to the natural gas line for maintenance purposes by Williams Gas. Additionally, orienting the 

building to match the gas line alignment allows the footprint to be less imposing and allows a 

more efficient use land within Lot 6. 
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According to Section 9.190.C of the Troutdale Development Code, loading areas must be 

screened from view from the street and adjacent properties.23 As a result, a fence will be utilized 

to obscure the area from adjacent areas. The fence will run the entire perimeter of the parking 

lot to provide security and to obscure parked vehicles. 

4.12.3 Parking Areas 

The minimum parking area has been determined using guidelines set forth by the Troutdale 

Development Code and the Oregon Structural Specialty Code. According to Section 9.190 of 

the Troutdale Development Code, manufacturing facilities with a footprint of 50,000 square feet 

or more are required to have at least 750 square feet established for docking bays. Individual 

docking bays must be at least 10 feet wide, 25 feet long, and 14 feet high.23.32 Additionally, 

analysis determined that 61,698 square feet (1.41 acres) of parking area must be designated to 

accommodate the occupancy of both buildings. The required parking area took into account 

peak occupancy of the structures, accommodations for compact cars, and accessibility 

concerns. Supporting calculations can be found in Appendix A that were used to determine the 

amount of parking required. 

4.12.4 Conclusion 

Project analysis determined that the required parking area could be reduced by 10 percent if 

accommodations are made for public transportation. Further discussion of utilizing alternative 

modes of transportation to reduce parking and promote sustainability can be found in Section 

4.9.4. Preliminary site development plans for the building footprint and potential parking areas 

can be found in the design drawings in Appendix C. 

4.13 PRESERVATION OF WETLANDS AND HABITAT

4.13.1 Preservation of Wetlands 

In order to provide a natural feel to the site and a visual buffer between Lots 5 and 6, existing 

wetlands were expanded and enhanced.  Approximately 4.1 acres of wetland will be added to 

the existing 0.97 acre Wetland K.  Additionally, 20.3 acres of compensatory wetlands will be 

added west of Sundial Road to mitigate the South Wetlands capping.  

4.13.2 Multi-Use Path on Levee 

In order to improve aesthetics and preserve the natural area surrounding the site, the existing 

dirt multi-use path that runs along the top of the levee will be improved  and include an access 

point off of the newly constructed Graham Rd. sidewalk.  The multi-use path will be improved to 

a 10-ft. wide path of firmly packed crushed aggregate.  According to the Federal Highway 

Administration (FHWA), a minimum width of 8 ft. should be used on multi-paths with limited 

use.24 An additional access to the multi-use path will be provided off of the Graham Rd. 
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sidewalk as shown in Figure 4.13.1. The path will be designed and constructed according to 

City of Troutdale construction standards and the FHWA standards for shared use path design.  

�
Figure 4.13.1: Multi-Use Path Vicinity Map

4.14 EVALUATION OF GAS PIPELINE

4.14.1 Introduction 

Current site conditions include a fifty foot easement for a high pressure natural gas line that runs 

through Lot 6. The easement includes two lines that run in parallel through the site. The gas 

lines are owned and maintained by Williams Gas and are estimated to be 18” and 20” in 

diameter. Williams Gas is the 10th largest U.S. producer of natural gas and is responsible for 

12% of the nation’s gas consumption. Any considerable construction activities and changes to 

site conditions within the gas easement will require prior approval from Williams Gas and on-site 

inspection from a certified technician.25

The scope of the Port of Portland TRIP-II project includes improvement and extension of NW 

Swigert Way to NW Graham Road. Therefore, the gas line location will provide a hindrance to 

the roadway construction as the pipeline must pass under the roadway. As a result, Williams 

Gas must be notified and a permit must be filed prior to the roadway construction. Approval for 

the proposed roadway extension by Williams Gas could take up to several months and must be 

accounted for in the project schedule. For the proposed roadway alignment, site conditions have 

determined that there are gas line markers located at the current pipeline position. Therefore, 

the reduced cost of installing gas markers if the gas line is to remain in place will be considered 

in evaluating alternatives. 
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4.14.2 Land Development Constraints 

Williams Gas prohibits specific activities within the easement area as agreed upon by the 

property owner. Regulations ensure that the gas line is accessible for maintenance purposes 

and in cases of emergency. Violation of these agreements is a form of encroachment and is 

considered trespass and enforceable by law. In general terms, all activities that pose no threat 

or accessibility issues to the pipeline are allowed under the guidelines. Within the easement 

area, there are to be no permanent structures constructed at any time. These guidelines 

specifically include buildings, fences, roads, driveways, and utilities. Likewise, trees are not 

allowed to be planted within the easement due to roots potentially affecting the long-term 

integrity of the pipeline. However, landscaping within the area is permitted, provided that the 

existing soil cover over the lines is maintained and that the facilities remain accessible. 

4.14.3 Evaluation of Alternatives 

When considering the high pressure natural gas line, there are two options to consider: keeping 

the pipeline in place or relocating the line to minimize development impacts in Lot 6. The 

advantage to keeping the pipeline in place is that the cost and timeline of relocating the pipeline 

could be avoided. However, the pipeline would provide a large area of land that could not be 

developed under Williams Gas guidelines. Likewise, the pipeline runs through the contaminated 

groundwater region and the contractor would potentially run into contaminated soil during the 

excavation of the pipeline. 

At the current pipeline location, there are gas markers located on the alignment of the proposed 

Swigert Way extension to accommodate future construction. If the pipeline is relocated and 

crosses Swigert Way at a different location, there will be increased costs to relocate the gas 

markers. When considering the relocation of the pipeline, two proposed alignments were 

determined to be the most advantageous due to the total length of relocated pipe and minimal 

impact to Lot 6. The two proposed alignments are shown in Figure 4.14.1 below. 

�
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Figure 4.14.1: Gas Line Relocation

Alternative #2 would be advantageous since the gas markers would not need to be relocated. 

However, there would still be impedance in Lot 6 along the Swigert Way extension and along 

Graham Road. Alternative #3 has the advantage of having minimal impact to the lot, but would 

require relocating the gas markers. 

Determining the best alternative was done on a cost basis only, with each facet having a cost 

associated with it. First, the fifty foot easement provides a loss in money since this area is 

unable to be developed for any purpose. The cost was determined to be $1,500 per foot of 

pipeline that impedes development. The cost takes into account the current market value of 

unused land per square foot with subtracted costs for construction/development activities, land 

taxes, and miscellaneous overhead costs. Previous studies done at the University of California 

determined that the cost to remove a natural gas pipeline costs approximately $165 per foot for 

18” diameter pipe and $185 per foot for 20” diameter pipe.26 Therefore, to remove both pipes 

the cost would be $350 per foot, taking into account materials, labor, and overhead costs. 

Based on a cost increase of 10% for placing pipeline (longer labor time and new materials), the 

cost to place pipe was determined to be $385 per foot. Finally, an approximate unit cost of 

$25,000 was associated with relocating the Swigert Way crossing (gas marker relocation) due 

to approval from Williams Gas and labor/material costs. Table 4.14.1 shown below breaks down 

the cost associated with all three alternatives. For calculations used to determine costs, see 

Appendix A. 
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Table 4.14.1: Pipeline Alternative Evaluation
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4.14.4 Conclusion 

On the basis of overall costs alone, keeping the high pressure natural gas line in its current 

location and alignment was determined to be the optimal solution. Keeping the pipeline at its 

current location, costs associated with seeking approval from Williams Gas and moving the 

pipeline would be avoided. The current pipeline location provides a large hindrance to Lot 6. 

However, the costs associated with moving the pipeline far outweighed any consequential 

benefits. Finally, the gas line location was utilized as a lot boundary line to provide optimum land 

development area. Revised subdivision plot and discussion can be found in Section 4.1. 

4.15 PERMITTING PLAN

4.15.1 Introduction 

Current site conditions and anticipated scope of work will require various permits from multiple 

agencies and jurisdictions. Scope of work will include filling wetlands and modifying 

ditches/watercourses which requires permits from the Corps of Engineers and Department of 

State Lands. The Port will prepare a detailed Joint Permit Application to both agencies which 

will require 20% design plans that detail site drainage systems, impervious areas, water quality 

facilities, and mitigation design. Construction activities include constructing new roadway over a 

high pressure natural gas line which will require an encroachment permit from Williams Gas. 

Cooperation and submission of applicable permits will also be required for the City of Troutdale, 

Multnomah County, and the Sandy Drainage Improvement Company. 
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4.15.2 Corps of Engineers Permit 

Nature of work includes modifications to existing wetlands and alterations to watercourses (to 

take into account additional runoff from impervious areas). The Corps of Engineers (COE) 

requires that an individual permit be issued prior to any construction activities taking place. The 

permitting process includes a consultation from COE prior to the application and a formal review 

process of the application and design documents. The review process includes a public notice 

that allows 30 days for comment by the public, local agencies, special interest groups, and 

state/federal agencies. 

Additionally, COE is required to investigate the project location and scope of work in accordance 

with various federal laws. For every construction project, COE must investigate the scope of 

work in accordance with the Endangered Species Act, Clean Water Act, and National Historic 

Preservation Act. Due to the project’s proximity to the Columbia River and Sandy River, COE 

will also investigate accordance with the Wild and Scenic Rivers Act and Sediment Evaluation 

Framework. COE may also decide to require consultation with NOAA Fisheries to ensure 

compliance with potential issues.27

4.15.3 Department of State Lands Permit 

The department of State Lands requires a permit for activities that impact existing wetlands and 

waterways under the Removal-Fill Guidelines. Scope of work includes commercial development 

and mitigation of existing wetlands, requiring application for an individual permit. Application 

process includes 30 days for review of application completeness, 30 days for public review and 

comment, and 60 days for final/technical review and issuance. Comments and concerns issued 

by the public and the Department of State Lands (DSL) must be identified and corrected in 

design documents. Therefore, the application may take up to five months prior to a permit being 

issued.28

The application must describe any wetlands and/or waterways that may be impacted through 

any anticipated activities. Additionally, the application must ensure mitigation of filled 

wetlands/waterways through improvement of existing wetlands/waterways and/or facilitation of 

new wetlands/waterways. Failure to minimize environmental impact and proper mitigation could 

result in a denial of an individual permit. 

4.15.4 Williams Gas Permit 

Construction activities include the construction of a new roadway (extension of Swigert Way to 

Graham Road) through a high pressure natural gas line easement. Regulations set forth by 

Williams Gas and the Office of Pipeline Safety defines such construction activity as an 

encroachment to the easement. Therefore, a formal encroachment agreement must be made 

between Williams Gas and the Port of Portland. Regulations require that the road must cross 

the pipeline at a 90 degree angle and that a minimum of 3.5 feet of soil cover is maintained. 
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Preliminary design plans must be included in the application and 90 days are required for 

project review and approval.25

4.15.5 City of Troutdale Permits 

Following local jurisdiction guidelines, a variety of permits must be acquired from the City of 

Troutdale. A conditional use permit must be applied for under the anticipated construction 

activities under the project. The application must include a submittal of the final design 

documents that clearly show compliance with local standards and procedures. The permit must 

be acquired prior to site development and will specify any conditions, limitations, or restrictions 

imposed by the governing authority. Conditions may include increasing street width, improving 

public facilities, and controlling the number of vehicular access points. 

Additionally, permits must also be acquired for standard construction procedures, including 

building, development, electrical, and plumbing permits. Acquisition of these permits requires 

that design documentation and site development follows any local regulations and standards. 

There are no established timeframes for the review process for any of the applicable permits 

provided by the City of Troutdale. However, ten days are given to make any corrections issued 

by the agency to the design documents.29

4.15.6 Other Applicable Permits 

The project location falls within the Sandy Drainage Improvement Company (SDIC) district. 

Operating under federal guidelines, state statutes, and local regulations, SDIC takes a proactive 

approach in ensuring protection of levees along the Columbia River and to control 

flooding/storm water. Partnership and cooperation with the SDIC will be expected throughout 

the duration of the project. Design documents will be submitted to ensure that the project will 

provide sustainability and improvement to the existing region.30

In partnership with Multnomah County and the Environmental Protection Agency (EPA), permits 

must be acquired to ensure compliance with the National Pollutant Discharge Elimination 

System (NPDES) and Municipal Separate Storm Sewer Systems (MS4). The process for an 

NPDES permit requires a description of all facilities/operations and amount of effluent 

discharge. After a 90-day review process, Multnomah County will issue a permit that limits the 

amount of discharge allowed for the facility. Additionally, design documents must be submitted 

to Multnomah County that complies with MS4 regulations. The regulations require that storm 

water and sewage discharge are treated separately and that storm water is conveyed properly 

into existing municipal conveyance systems.31

4.15.7 Impacts on Project Schedule 

Acquiring permits can take many months and will dictate the direction and course of action for 

the design process. Preliminary review and comments will take up to 30 days for most agencies 

and organizations. Additionally, for many of the public agencies, the permitting process requires 
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a 30 days for the public to view and comment on the application documents. An extra 30 days is 

typically given for the agency to compile all the comments and submit a final document that 

describes corrections to be made. In most cases, the permit is issued within 15 days of 

receiving the revised application. 

As shown above, three to four months is the typical timeframe that is required between the initial 

permit application and issuance. In most cases, permit applications also require design 

documents that are at 30 percent design completion. Depending on the agency and impact of 

the project, submission of design documents for 60, 90, and 100 percent design completion may 

also be required for permit issuance. As a result, five to six months must be factored into the 

design schedule to accommodate the review process and potential revisions. 

4.16 PRELIMINARY DESIGN SCHEDULE

The preliminary design schedule for the TRIP-II project includes milestones for 30, 60, and 90 

percent completion of the design plans. Applying for permits and beginning the process for 

LEED certification will not begin until preliminary drawings are created for the 30 percent design 

completion. The assumption was made that the permitting agencies will use the entire duration 

to review the documents and to issue the permits. However, the permitting process could 

potentially be extended if a permitting agency requires further revisions to the design documents 

and resubmittals. Since the project completion date is heavily dictated by the permitting 

process, any delays in acquiring permits will affect the completion date. In the current schedule, 

fifteen business days of float are induced between the permit issuance and design completion, 

allowing for minor delays. 

Various assumptions and design considerations/simplifications were made when constructing 

the design schedule. The assumption is made that the entire design will be put on hold for one 

day when 30/60/90 percent design plans are submitted. Therefore, schedule breaks occur at 

tasks that occur during the submittal milestone. Likewise, considerations were made in 

determine the sequencing of designs. Design is typically integrative and iterative, but simplicity 

was required to create accurate schedule durations. Design of the roadways and the 

office/manufacturing building will be conducted at the very beginning of the project. Intersection 

design will be controlled by the roadway design and will not begin until the design of Graham 

Road is completed. Additionally, storm drainage design and wetland mitigation must wait until 

preliminary structural designs are completed since they are dictated by the building and parking 

area footprints. The utility plan will be designed after the completion of storm drainage designs 

since the design is dictated by the placement of drainage utilities. 

Based upon the preliminary design schedule, assuming optimum and efficient completion and 

review schedules, the design phase will have a final duration of approximately six months. The 

design schedule will be continuously updated to reflect changes to the scope of work and 

unforeseen delays that may occur. The preliminary design schedule can be found in Appendix 

E. 
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4.17 PRELIMINARY COST ESTIMATE

4.17.1 Introduction 

Based on costs associated with transportation, structures, stormwater conveyance, wetland 

mitigation, building foundation, and sanitary sewer, the total cost of the project has been 

estimated to be $21.7 million. The final cost takes into account a 10 percent engineering cost 

and a 10 percent contingency amount. Supporting calculations for the cost estimate can be 

found in Appendix D. 

4.17.2 Cost/Quantity Determinations 

The preliminary cost estimate for the transportation subsection was determined to be $2.7 

million.  For this estimate we only took into account big ticket items such as aggregate base, 

concrete, curb and gutter, HMAC, and street lighting.  The approximate quantities for each item 

were determined from preliminary cross-sections and the CAD drawings.  Unit costs were 

determined using the average unit costs from the TRIP Phase 1 bid tabs.33 A lump sum for the 

traffic signal was also determined from the bid tabs. 

The preliminary cost estimate for the structural subsection was determined to be $11.6 million. 

Items included within the cost estimate include a 10-ton crane, construction for the 

manufacturing facility and office building, utilities, parking lot, and LEED certification. The cost 

estimate for both buildings was determined using RSMeans software, using square footage and 

project location to determine a lump sum cost. The average cost was used to determine a per 

square foot cost basis, the RSMeans cost results can be found in Appendix B. Additionally, the 

parking lot was calculated using a 14 inch aggregate base and 3 inch asphalt course. The costs 

were based off the bid tab values for TRIP Phase I, with a 15% cost increase for porous asphalt 

considerations. Additionally, LEED certification includes the cost to register the project, design 

review for sustainability, and final certification processing.34

The preliminary cost estimate for stormwater conveyance infrastructure was determined to be 

$596,580.  This includes the cost of extending the Swigert way system and constructing a swale 

along Graham Road.  Material quantities were taken from site drawings and unit costs were 

derived from the Phase I bid tab.  A lump sum miscellaneous quantity is roughly 10% of the task 

cost covering unexpected costs. 

The preliminary cost estimate for the building foundation amounts to $1,285,384.  Included in 

the cost estimate are an estimated 250 piles, the foundation slab, general excavation, dust and 

erosion control, and mobilization, demobilization, and cleanup.  Pile costs were taken from 

Federal Highway Administration data found on the web.35 Concrete work for the foundation slab 

was taken from RS Means.  Costs for excavation, dust and erosion control, and mobilization, 

demobilization, and cleanup were determined by applying areal factors to the lump sum amount 

for each found in the Phase I bid tab. 
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The preliminary cost estimate for capping the South Wetlands is $1,029,519.  This includes the 

cost of stripping and grubbing, placing fill material, placing topsoil, seeding, mobilization, 

demobilization, cleanup, and surveying.  Quantities for stripping and grubbing, fill material, 

topsoil, and seeding were taken from project drawings.  Costs for each item were taken from the 

Phase I bid tab.  A lump sum for mobilization, demobilization, cleanup, and surveying was 

determined by applied areal factors to the lump sum amount for a similar task listed in the 

Phase I bid tab. 
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CALCULATIONS FOR GAS PIPELINE RELOCATION COSTS 
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APPENDIX B

REFERENCE MATERIAL 



SURVEY ORDER AND ESTIMATED TIME 

Swigert Road Extension              5 days

 Road cross section and ROW 

 Utilities (Storm, SS, Power) 

 Parcel access (driveways)  

Graham Road Improvement              7 days

 Cross section ROW widening  

 Sidewalks and landscape buffers (bioswale) 

 Storm and SS upgrade/extension 

 Parcel access (driveways) 

 Signal Location 

Gas Pipeline Easement                    1 day 

New Lot 6 Boundaries 

Terminate lot at gas pipeline and create eastern boundary              0.5 day 

  Driveway access off of Swigert                 0.5 day 

New Lot  6A Boundaries & Driveway access off of Swigert          1 day

New Lot 6B Boundaries, Access and Pump Station Easement      1 day  

Wetland Boundaries 

Wetland creation on west side of Lot 6, ~4 Ac               0.5 day 

 Wetland creation in area west of Sundial Road, ~20 Ac              1.5 day 

TOTAL DAYS SURVEYING                18 DAYS 
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Estimated Sanitary Sewer Construction Costs 

Extension of Phase I Swigert System. 

 8” Gravity Sewer  375 ft @ $160/ft  =   60,000 

 Manhole   1 @ $6,000   =     6,000

                    $ 66,000 

Area 2 (South half Lots 4 & 5).  

 8” Gravity Sewer   900 ft @ $130/ft  = 117,000 

 Manholes    3 @ $6,000/each  =   18,000 

 Connect to existing  1 @ 2,500   =     2,500

                  $ 137,500 

Area 3 (Lots 6B, 7 & 10). 

 Pump Station   1 @ $500,000   = 500, 000 

 8” Gravity Sewer  1,100 ft @ $150/ft  =  165,000 

 Manholes   6 @ $6,000/ea  =    36,000 

4“ Force Main   370 LF @ $50/ft  =    18,500

                  $ 719,500 

        TOTAL         $ 923, 000 

�
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