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INTRODUCTION

The Sellwood Multi-Modal Center (SMMC) will complement the Sellwood Bridge Replacement Project located in Portland, Oregon.  Need for a multi-modal center in the Sellwood area will emerge from the projected increase in vehicle, bicyclist, and pedestrian traffic. Multnomah County, the client, and David Evans & Associates, the consultant, have identified five possible sites for the Sellwood Multi-Modal Center. The following report describes the analysis and selection of site alternatives for the SMMC by CHANGE Engineering Services. The report will be submitted to David Evans & Associates and Multnomah County for review before the design process. 

GOALS & NEED

The goals of the Sellwood Multi-Modal Center include increased intermodal connectivity for the Sellwood area and additional parking for the users and community. Furthermore, the Multi-Modal Center will create additional commercial or office space through the possible use of a Public Private Partnership. Final design of the SMMC will include stormwater runoff management in addition to other sustainable practices. These goals, executed by CHANGE Engineering Services, will fulfill the desired multi-modal standards and sustainable practices of Multnomah County and the City of Portland.

DELIVERABLES

Selection of the site will be based upon the following characteristics: Intermodal Connectivity, Site Characteristics, Fiscal Constraints, Permitting Restraints, Environmental Aspects, and Social Assessment. These aspects are defined, explored and analyzed in the several sections of the report. The deliverables of this report include a Project Charter, Site Visit Summary, Preliminary Site Layouts, Cost Estimates, Constraints, Permitting Plan, Preliminary Transportation Study, Sustainability Analysis, Preliminary Planning and Design Schedule, and Operational Business Plan. Ultimately, CHANGE Engineering Services utilizes the deliverables in a site selection matrix to evaluate Measures of Effectiveness and select the optimal site for the SMMC.

MEASURES OF EFFECTIVENESS

Six site selection sub-matrices assess the Measures of Effectiveness for each SMMC alternative. Each category combines unique aspects of the project deliverables and depicts a clear and concise assessment of each alternative.

Site Characteristics is the first site selection sub-matrix. The deliverable, Preliminary Site Layouts, has the most influence in this matrix. Circulation, square footage, site slope, height, demolition, additional parking requirements, and construction access are subcategories included in site layout. The subcategory of hazards is quantified through the number of permits required within the site. A geotechnical engineer will define the final subcategory, soil type.

The second sub-matrix, Fiscal Restraints, also rates Measures of Effectiveness for each site. The subcategories consist of design & construction cost, utility cost, property acquisition, operations & maintenance cost, cost of permitting, return on investment, assets, liabilities, sustainable procurement, economic development, and life-cycle costs. All of these subcategories rely on the evaluation of the Cost Estimate and Constraints.

The third sub-matrix for site selection is Intermodal Connectivity. The Preliminary Transportation Study, Site Summary Report and Preliminary Site Layouts are essential to this sub-matrix. The subcategories involved are tram stop availability, bus accessibility, vehicle access points, road improvements, bike and pedestrian access, potential conflict zones, and access delay.

Subcategories of Permitting Restraints, the fourth sub-matrix, consist of flood plain, zone, building, commercial, environmental, and habitat permits. The level of difficulty required to obtain each of these permits is derived from the Permitting Plan. 
The Environmental Aspects sub-matrix covers the environmental requirements for each alternative. These requirements include renewable energy, LEED Certification, ASCE Sustainability Rating, soil contamination, water management, material use, climate change, biodiversity, and land management.

Social Assessment is the final sub-matrix. Assessment of the subcategories encompasses information from the Site Summary Report, Preliminary Site Layouts, Sustainability, and Preliminary Transportation Study.

SELECTED SITE

Site 5, DR South, is the optimal site for the project. Evaluation criteria include the sub-matrices: Site Characteristics, Fiscal Constraints, Intermodal Connectivity, Permitting Restraints, Environmental Aspects, and Social Assessment. 

In the category of Site Characteristics, Site 5 has the highest rating because of the ease of circulation within the site, construction access, and limited hazard zones. Site 5 also excels in the category of Fiscal Constraints based minimal cost, high return on investment, and assets the site possesses. Site accessibility, access delays, and minimal potential conflict zones increases the Intermodal Connectivity of Site 5. Permitting Restraints among Site 3, 4, and 5 have equal standing because of the vicinity of the sites. Environmentally, Site 5 is favored based on its scores in both LEED Certification and ASCE Sustainability Rating. Social Assessment does not play a large role in site selection due to the similarity of scores. 

SCHEDULE

CHANGE Engineering Services was commissioned to begin site analysis and selection for the SMMC on January 9, 2012. The SMMC Alternative Analysis and Selection Report will be submitted to Multnomah County and David Evans & Associates on March 12, 2012, for a two-week review period. CHANGE Engineering Services will begin the design process for the SMMC on April 2, 2012, using input provided by the client and all associated consultants. The 30% Design will be sent for client review on April 16, 2012, 60% Design on May 2, 2012, 90% Design on May 21, 2012, and 100% Design on June 4, 2012. SMMC Design Documents will be available for bid June 4, 2012, pending agreement by Multnomah County and David Evans & Associates.

OPERATIONAL BUSINESS PLAN

An initial $6 million will be needed to fund design and construction costs.  Overall, cost estimates predict an additional $14,000 to be spent annually on operation and maintenance costs and on taxes.  Potential revenue sources include funding from the Transit-Oriented Development Implementation Program and METRO Portland grants. State of Oregon tax exemption dollars from the Transit-Oriented Development Plans and SAFETEA (Safe, Accountable, Flexible, Efficient Transportation Equity Act) congressional dollars may also be sources of contribution. Additional initial funding costs will be appropriated to private investors in return for the commercial real estate available to rent.  Rentable area of approximately 1500 square feet will generate an annual income of $30,000 as defined in the Operational Business Plan and Cost Estimates Sections giving an investor an annual profit margin of $16,000.  

CONCLUSION

The proposed Sellwood Multi-Modal Center will increase inter-modal connectivity in the Sellwood community. Through this analysis CHANGE Engineering Services concludes that Site 5, DR South, is the most suitable location for the SMMC. Building on Site 5 will ultimately save construction costs, provide better circulation of traffic, decrease the projected design schedule, and best comply with LEED and ASCE sustainability metrics.  Furthermore, the location satisfies social considerations such as bicycle and pedestrian access, community values, and anticipated use of the facility. 
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[bookmark: _Toc318548718][bookmark: _Toc319275868]1.1 PROJECT DESCRIPTION

Multnomah County, with the aid of David Evans & Associates as consultants, has requested that CHANGE Engineering Services select a site for the proposed Sellwood Multi-Modal Center (SMMC). The multi-modal center will facilitate parking for vehicles and bikes while providing pedestrian access to public transit. After the completion of the Sellwood Bridge Replacement Project in Portland, Oregon, the Multi-Modal Center will increase intermodal connectivity within the Sellwood community. The proposed sites under consideration are shown below in Figure 1.
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Figure 
1
: Project Site Alternatives
)
The Multi-Modal Center will include bicycle and motor vehicle parking, office space allocation, and public transportation depot.  Future design schemes plan to attain LEED certification by using innovative stormwater management techniques and incorporating energy efficient designs.  The project is aligned with community values of sustainability, public transit support, and bicycle enthusiasm.

[bookmark: _Toc318548719][bookmark: _Toc319275869]1.2 PROJECT LOCATION

The Sellwood Bridge crosses the Willamette River in Multnomah County, Oregon. It is located approximately four miles south of Portland and three miles north of Lake Oswego. Surrounding landmarks and streets are shown in Figure 2 below. Five sites have been proposed to build a multi-modal center near the bridge. Two of these sites are located on the west side of the river, north of the Sellwood Bridge. The three other sites are on the east side of the river close to the eastern end of the bridge. The project scope includes the detailed investigation of each proposed site.
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[bookmark: _Toc319275870]1.3 CLIENT

The client for the Sellwood Multi-Modal Center is Multnomah County. David Evans & Associates, a respected consulting firm in the Portland area, serves as consultant to the County after completing several successful projects throughout the state. Multnomah County owns several bridges and public works facilities in the Portland metro area. CHANGE Engineering Services will be collaborating closely with both entities to complete the site selection and preliminary design for the Sellwood Multi-Modal Center.

[bookmark: _Toc318548721][bookmark: _Toc319275871]1.4 PROJECT DELIVERY TEAM
	
The team working on this project is CHANGE Engineering Services, a firm comprised of five engineers from Oregon State University. The team consists of the following members:

Christina Garrett, Project Manager:
Ms. Garrett is the Project Manager. She has gained wisdom and leadership from her past experiences in established firms, such as CH2M HILL, and will bring ample knowledge of the planning process and financial aspects of the project. Ms. Garrett’s main responsibilities will consist of managing the project deliverables, schedule and coordination of the project processes, completion of the contract documents and the production of a Project Charter.

Jessica Cawley, Environmental Lead:
Ms. Cawley brings a strong environmental perspective to this project through her understanding of wastewater management and sustainable principles. Her main tasks include generating a stormwater management plan, hydrologic analysis, environmental analysis and an Environmental Impact Statement (EIS) in addition to gathering permitting information relevant to the project.

Rachel Hanna, Transportation Lead:
Ms. Hanna will cover the transportation aspects of the project. She is well-acquainted with transportation and traffic analysis and has a proficient understanding in all the tasks required to complete the project. She will be accountable for traffic flow analysis, pedestrian analysis, site planning, and modal evaluation.

Deanna Amneus, Structural Lead:
Ms. Amneus is very active in the engineering community and has acquired significant experience in the structural field. She is skilled in the structural facets required to be analyze and design this project. Ms. Amneus will be responsible for the site layout, seismic analysis, structural design and architectural design.

Amanda Nelson, Geotechnical Lead:
Ms. Nelson is well educated in the geotechnical aspects of engineering that this project will require. Not only is Ms. Nelson well-trained in geotechnical engineering, but also competent in the business and planning aspects of the project. She will be working to complete the cost estimates along with the soil analysis, foundation design, slope stability analysis and soil seismic stability. 

Sellwood Multi-Modal Center		Introduction
Name of Section

[bookmark: _Toc318548722][bookmark: _Toc319275872]2.0 PURPOSE & NEED

[bookmark: _Toc318548723][bookmark: _Toc319275873]2.1 PURPOSE

The purpose of the Sellwood Multi-Modal Center is to increase multi-modal connectivity in the Sellwood area after the new Sellwood Bridge Project is completed. A conceptual model of the bridge is shown in Figure 3 below. CHANGE Engineering Services desires to implement the vision of a multi-modal, neighborhood-oriented community in Sellwood. The SMMC will serve the community as a point of connection for personal vehicles, public transportation, pedestrians and bicyclists. In addition, the SMMC will connect various historic trails to the transit center. 
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[bookmark: _Ref319145297][bookmark: _Toc319275765]Figure 3: Design of Sellwood Bridge

[bookmark: _Toc318548724][bookmark: _Toc319275874]2.2 NEED

The need for the SMMC surfaced as a supplement to the Sellwood Bridge Replacement Project in Portland, Oregon. The proposed bridge improvements widen the bridge to provide safer, increased bike and pedestrian traffic, as shown below in Figure 4. Consequently, the SMMC will cater to the projected increase in vehicle, bicyclist, and pedestrian traffic and create a more efficient transportation system. By constructing the SMMC, vehicle emissions will be decreased as a result of an increase in public transportation. 

 (
Existing
Proposed
)
[bookmark: _Ref319143040][bookmark: _Toc319275766]Figure 4: Proposed Improvements of the Sellwood Bridge
[bookmark: _Toc318548725]
[bookmark: _Toc319275875]2.3 GOALS & OBJECTIVES

The objective of CHANGE Engineering Services is to select the site that is most suitable for the goals of the SMMC. 

The goals of the Multi-Modal Center include the following:
· Intermodal Connectivity
· Additional Parking
· New Commercial Space
· Increased Economic Activity
· Public-Private Partnership 
· Management of Stormwater Runoff
· LEED Silver Certification

These goals, executed by CHANGE Engineering Services, will fulfill the desired multi-modal standards and sustainable practices of Multnomah County and the City of Portland. The selection characteristics of these goals are analyzed in the following documents and summarized in the Site Selection Matrix of Section 12.
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[bookmark: _Toc319275877]3.1 PROJECT REQUIREMENTS

Five site alternatives have been identified as potential locations for the proposed multi-modal center. A systematic method of comparison is to be conducted based on the following six categories:

· Site Characteristics
· Fiscal Constraints
· Environmental Aspects
· Social Assessment
· Intermodal Connectivity
· Permitting Restraints

The selection categories are analyzed in the following deliverables and summarized in the Site Selection Matrix. By analyzing these six general categories readers of this report should be able to compare the sites not only based on physical, financial, environmental, social considerations but also on the degree of connection potential from the site to the community and the level of effort required to comply with government regulations.  

[bookmark: _Toc319275878]3.2 QUALIFICATION & QUANTIFICATION STANDARDS

Baseline standards supplemented the selection process by providing an accepted methodology and defined metrics. LEED certification criteria and the ASCE Sustainability Infrastructure Rating System are the primary references used for rating Site Characteristics and Environmental Aspects. Fiscal constraints were defined by monetary values compared in US dollars while community values and preference weighting were used in the social assessment category.   Transportation engineering criteria such as turning radius and number of potential conflict zones were the quantifiable standards used to evaluate Intermodal Connectivity. Permitting Restraints were determined according to regulations set by the City of Portland, Multnomah County, the State of Oregon, and National Permits. A detailed description of specific criteria is provided in the Site Selection Matrix of Section 12.

[bookmark: _Toc319275879]3.3 ASSUMPTIONS

Sellwood Multi-Modal Center		General Analysis
Name of Section
Assumptions were minimized and checked whenever possible.  Cost estimates were assumed based on data from R. S. Means, a construction cost database.  It is assumed that LEED certification is achievable for parking structures. In the Operational Business Plan, it is assumed that funding will be provided from at least two of the funding sources in addition to a private investor. This assumption is necessary to give incentive for the private investor. Assumed parking efficiency was used in order to determine the feasibility of providing 200 parking spaces per site. The parking efficiency used is 320 square feet per parking stall. This
includes the parking stall itself, circulation aisles, vehicle ramps, stairways, elevators and the
building structure.  The assumed total area necessary for 200 parking spaces becomes 22,000 square feet. The number of floors required is the total area required divided by the building footprint.
[bookmark: _Toc318548727][bookmark: _Toc319275880]4.0 PROJECT CHARTER

[bookmark: _Toc319275881]4.1 COMPLETE PROJECT CHARTER

This section is an abbreviated version of the project charter; the complete charter can be found in Appendix A.

[bookmark: _Toc319275882]4.2 CHARTER PURPOSE

This Project Charter will document mutual understandings between CHANGE Engineering Services (the Firm), David Evans & Associates (the Consultant) and Multnomah County (the County) on the essential elements of the Sellwood Multi-Modal Center.  This specifically relates to project schedule and conflict resolution. The Project Charter will provide critical guidance for the Project Delivery Team (PDT) to expedite and complete the preparation of the Project Deliverables.

[bookmark: _Toc319275883]4.3 DELIVERY SUCCESS CRITERIA

The Deliverables will provide information needed to create a solid basis for construction and all related tasks, including a reasonable engineers estimate and minimization of change orders generated due to inadequate or incorrect plans or specifications.  The Deliverable package will result in a “biddable and buildable” set of plans and specifications.

[bookmark: _Toc319275884]4.4 PROJECT SUCCESS RESPONSIBILITY 

· All PDT members shall agree upon and use Generally Accepted Principles of Project Management and Task Management, in order to deliver the project on-time, on-budget, and in quality form.
· Each PDT member is responsible for the products and process associated with the project delivery plan.  
· Task managers are responsible for the delivery of their outputs in a timely, thorough, and quality manner. If inputs are delayed, the Task Manager for that element (receiving the inputs) shall talk to the provider of the inputs and take active steps to get that information in a timely manner.  If the inputs are not forthcoming, the Task Manager will inform the Project Manager and undertake a course of action to correct the situation.  This may cause a schedule amendment, and appropriate documentation.

[bookmark: _Toc319275885]4.5 CONSTRAINTS, RISKS AND ASSUMPTIONS

1. It is recognized by all project development PDT members that conditions can change that will affect the original schedule.  PDT members will agree upon the changes to be implemented and work together to minimize the impacts of such changes.

2. All comments will be addressed during the review, comment, and resolution process.

3. Multnomah County will complete the review of all Deliverable documents within the agreed upon review periods.

4. Documented decisions will hold as final unless conditions have changed.  Decisions shall be documented, and if changed assumptions, issues and conditions lead to change(s), they will also be documented. 

5. It is assumed that the Resource Agencies will review the project documents in the time allowed and all PDT members will work expeditiously to pursue review and approval from Resource Agencies.

6. The PDT will agree to the early identification of the project alternatives to be studied.  There will be a consensus formed on the number of alternatives to be studied.  The addition of project alternatives will likely cause schedule and cost impacts, and such additions should be carefully considered before proceeding.

7. The recommended alternative will be reevaluated to ensure compatibility with the following:
a. Proposed improvements to the Sellwood Bridge
b. Future metro rail line across the Sellwood Bridge
c. Current and future transit routes
d. Service projected bridge and community loads for 2035

8. All Deliverables will be developed in US customary units.

9. For environmental approvals, Multnomah County and the Firm will be the Lead Agencies depending on the specific environmental approvals required.

10. The key risks for the Project have been documented and will be managed by the PDT via the Project Risk Management Plan.  See the Project Risk Management Plan developed in the Design Phase for additional details.

11. Risk management plans shall be updated and modified at each new phase of work, and shall be the responsibility of the PDT to accomplish this task.

12. The City intends to proceed with final Design activities prior to obtaining environmental compliance. The Firm will seek consensus with the co-operating agencies to proceed with design where sufficient studies have been completed and enough information is available to determine that proceeding with the proposed alternative will result in minimal risk. The City acknowledges that additional cost and delay would be encountered if the Firm proceeds with Risk Design Alternatives different from the one that may be reflected through the environmental process.

[bookmark: _Toc319275886]4.6 PHASE DELIVERABLES 

1. Project Charter
2. Site Visit
3. Site Summary Report
4. Preliminary Site Layout
5. Cost Estimate
6. Constraints
7. Permitting Plan
8. Preliminary Transportation Study
9. Sustainability Plan
10. Site Selection Matrix
11. Preliminary Planning and Design Schedule
12. Operational Business Plan
13. Mentor Utilization Report
14. Site and Utility Plan
15. Parking/Retail/Commercial/Other Structure and Foundations
16. Traffic Plan
17. Project Schedule
18. Project Poster
19. 3-D Representation
20. Risk Matrix
21. Negotiation Memo
22. Work Load Process

[bookmark: _Toc319275792]Table 1: Baseline Schedule (at adoption of Project Charter)
	 Project Milestones
	Date

	Begin SMMC Site Analysis
	January 9, 2012

	Submit SMMC Alternative Analysis and Selection Report
	March 12, 2012

	Review by Multnomah County and David Evans & Associates
	March 12, 2012

	Begin SMMC Design Process
	April 2, 2012

	30% Design Submittal
	April 16, 2012

	60% Design Submittal
	May 2, 2012

	90% Design Submittal
	May 21, 2012

	100% Design Submittal
	June 4, 2012

	SMMC Biddable Design Documents
	June 4, 2012



[bookmark: _Toc319275887]4.7 DELIVERABLE MANAGEMENT

Management of the Deliverables will be conducted by the PDT through weekly or regular progress and coordination meetings, as well as through constant monitoring of the project schedule, which identifies key deliverable milestones.

· Meeting Minutes are the basis of documentation for all decisions.
· The Firm shall follow standard procedures and policies.
· The Firm shall coordinate with Design for all submittals needed for the approval of the PR including Approval Drawings and Modified Reports.
· Quality control is the responsibility of the Firm, while quality assurance is the responsibility of Multnomah County. 
· Packages submitted to the County by the Firm or its designee must be reviewed and concurred with by the Firm.
· The Firm will submit complete packages on or before the appointment dates as indicated in the Project Schedule.
· When submittals are not received on or before the appointment date, the County will send a letter to the consultant with a copy to the Project Sponsor indicating that the planned submittal is overdue in accordance with the project schedule.
· The Firm will submit complete packages to the following address:
		Multnomah County
501 SE Hawthorne Blvd
Portland, OR 97214
· The County or its designee will screen check the packages submitted by the Firm or its designee for adequacy and completeness and respond within 1-2 working days.
· If submitted material is deemed incomplete, the County will send a letter to the Firm with a copy to the Consultant indicating that the documents are not adequate and ready for review.
· When a package is submitted and is deemed ready for formal review, the County will provide comments on the package within 2 weeks. Review time varies based on the type of document submitted and the level of review.
· Resource Agencies will have adequate review time, per projected project schedule.
· The Firm shall provide responses to all comments with the re-submittal of plans and related documents.  PDT members shall work together to resolve all comments and project issues in a timely manner.
· The Project will have a schedule that is jointly approved, upon the completion of a scheduling meeting to be held between the County, the Consultant, the Project Sponsor and the selected Contractor.
· If some project element or process is missed or done in error, the PDT will assemble as soon as possible to ensure corrective action is taken, amend the schedule if necessary, and document the process.
· Any schedule changes/delays in major milestones must be brought to PDT and need to be discussed in the next PDT meeting and documented in the Meeting Minutes.  
· Changes to the Delivery Schedule may be warranted when the actual delivery of Major Deliverables (on the critical path) cannot be delivered within 30 days of the most recently adopted schedule.
· The PDT shall amend the schedule as needed.  Each time the schedule is amended, the PDT shall fully document the reason(s) why the amendment was undertaken and necessary. The schedule amendment process shall be accomplished at PDT meetings (in person, or electronically) by a consensus of the PDT members available at the meeting.  Any PDT member not present, they (or the relevant functional unit, if the respective PDT member is not available) will be immediately advised of such schedule changes by the Project Manager and given 3 business days to voice objections to the change.  The Project Sponsor will have 5 additional business days to address such objections and adjust the schedule in order to gain consensus by all parties.  The final version will be emailed to all parties.
· The development of additional or substantially modified alternatives will likely cause additional time to deliver the project, and thus, result in a schedule amendment.




[bookmark: _Toc319275888]4.8 ISSUE RESOLUTION

It is the intent of the Firm, the Consultant, and the County to resolve issues at the lowest level possible.  However, certain issues may need to be elevated when consensus cannot be obtained.  

· First level of review and resolution: Many of the issues that arise during the development of a project can be resolved by the PDT, especially those that do not impact the scope, cost or schedule of the project.  The PDT will review the project issue, the options for resolution, the pros and cons to each option, and any advocate’s reasons in support of specific option.  Provided the resolution does not change the scope, cost and schedule of the Project, the PDT should determine the outcome.  If the PDT either does not have sufficient authority to resolve the issue or is unable to agree, then the PDT will elevate the issue after a maximum of three (3) working days following the meeting that identified and attempted to attain resolution.
· Second level of review and resolution: The second level involves the Multnomah County Sellwood Bridge Project Manager, the CHANGE Engineering Services Vice President of Consulting, and the David Evans and Associates Sellwood Bridge Project Manager.  They will review the document presenting the issue, the options for resolution, the pros and cons to each option, and any advocate’s reasons in support of specific options.  Provided the resolution falls within the available contingency, which they oversee, then they should determine the outcome.  If they either do not have sufficient authority to resolve the issue or are unable to agree, then they will elevate the issue to the third level of review after a maximum of two meetings (an initial meeting to hear the issue, and, if necessary, a second meeting to hear any additional information requested during the first meeting).
· Third level review and resolution: The third level of review involves the Multnomah County Public Works Director, the President of CHANGE Engineering Services, and the President of David Evans and Associates.  They will review the document presenting the issue, the options for resolution, the pros and cons to each option, and the advocate’s reasons in support of specific options.  Provided the resolution falls within the authority granted to them, then they should determine the outcome.

The County expressly reserves the right to exercise its authority to direct the implementation of the appropriate responses to issues affecting the project, in the event that the County believes that the implementation of a project proposal may adversely affect: 

· The safety of the traveling public or Multnomah County employees;
· Future Multnomah County liability in respect to the operation and maintenance of the completed project facility;
· Future operations and maintenance costs of the constructed Project facilities; and
· Future statutory obligations of Multnomah County that may arise during the development of the Project and pertain to either the new or existing facility but are not yet identifiable at this time.

In the rare instance that Multnomah County exercises this authority, it will do so by advising the District 8 Director and the City Mayor, 15 days prior to issuing a determination and by issuing the determination in a letter signed by the Multnomah County Director.
Sellwood Multi-Modal Center		Project Charter
Name of Section

[bookmark: _Toc318548728][bookmark: _Toc319275889]5.0 SITE SUMMARY REPORT

[bookmark: _Toc319275890]5.1 SITE 1: MACADAM BAY

Site 1, Macadam Bay, is a fairly small, slightly sloped site on the west side of the river. There is one large building on the site that will need to be deconstructed. The site currently includes parking for a floating houseboat community, Macadam Bay Club, on the river that will need to be incorporated into the parking structure. There is light pedestrian and bicycle traffic at Site 1, but heavy vehicle traffic on OR 43. The only access point to the site is from the main highway, as shown in Figure 5. The original site evaluation can be found in Appendix B.

[image: ]
[bookmark: _Ref319144431][bookmark: _Toc319275767]Figure 5: Entrance to Site 1

Most buildings in the surrounding area are one to two stories tall, with wood lap siding. The parking structure would need to be acceptable to the residents of the houseboat community. There is currently a building that would need to be deconstructed, and parking spaces that would need to be accommodated in the structure, as shown in Figure 6. 

[image: ]
[bookmark: _Ref319148534][bookmark: _Toc319275768]Figure 6: Layout of Site 1
Currently there are no retail facilities around Site 1. Adding retail in the parking structure could appeal to the houseboat community. A survey would need to be conducted in order to determine resident perspective on retail options. 

Access to the site is only possible from OR 43. While this is acceptable for personal vehicles, it does not promote access to bicycles. Buses would also have a difficult time entering and exiting the site unless a signal was implemented at the site entrance. 

[bookmark: _Toc319275891]5.2 SITE 2: STAFF JENNINGS

Site 2, Staff Jennings, is a large open lot on the west side of the river. There are currently four buildings which would need to be deconstructed in order to utilize the site, as shown in Figure 7. The majority of the site is fairly flat, with a steep slope towards the river. The entrance has a narrow, moderate slope up to the highway. The site is located approximately 20 feet above the current river level. The original site evaluation can be found in Appendix B.

[image: C:\Users\Amanda\Pictures\2012-02-14 site visit amanda\site visit amanda 092.JPG]
[bookmark: _Ref319148776][bookmark: _Toc319275769]Figure 7: Site 2 Layout

There are no additional buildings in the surrounding lots. The existing buildings are one story tall. Once the site is deconstructed, it would still be acceptable to build up to three or four stories on this site. The current buildings are made of concrete, so this will not affect the choice of building material for the Multi-Modal Center. 

New businesses within the SMMC would have little competition or effect on existing businesses because of the lack of stores in the vicinity. However, since there is very little pedestrian or bicycle traffic at the site, the majority of customers would be the users of the SMMC. 

OR 43, the only access point to the SMMC, has a posted speed of 35mph, with heavy traffic flow during peak hours. The entrance to the site has a tight turning radius from the highway, as shown in Figure 8. However, except for exiting the site to the north, any other exit or entrance route requires major improvements. For example, either an underpass entrance and exit or a signalized intersection would need to be constructed. At the very least, the highway would need to be widened and a center turn lane should be implemented from the highway. In addition to access from the highway, vehicles will need to maneuver a sharp corner under a train trestle bridge to reach the SMMC. The bridge has a vertical clearance of 13 feet, as shown in Figure 9. At this time, the entrance to the site is a single lane. The entrance would need to be widened to accommodate two lanes of travel, as well as a way to facilitate the entrance of buses to the site.

[image: C:\Users\Amanda\Pictures\2012-02-14 site visit amanda\site visit amanda 065.JPG]
[bookmark: _Ref319149375][bookmark: _Toc319275770]
Figure 8: Entrance to Site 2

[image: C:\Users\Amanda\Pictures\2012-02-14 site visit amanda\site visit amanda 082.JPG]
[bookmark: _Ref319149595][bookmark: _Toc319275771]Figure 9: Accessing Site 2



[bookmark: _Toc319275892]5.3 SITE 3: MELA

Site 3, Mela, is an open lot on the east side of the river, adjacent to the bike and pedestrian path that runs along the river. There are no buildings currently existing on site, as shown in Figure 10, so no deconstruction will take place. The site is flat and located adjacent to the Sellwood Bridge. However, the entrance to the site is slightly sloped. The site is approximately 18 feet below the deck of the bridge, so vehicles will need to travel down two residential side-streets to enter the site. Both of these streets have a speed limit of 25mph and on street parking that will need to be accommodated. The original site evaluation can be found in Appendix B.

[image: C:\Users\Amanda\Pictures\2012-02-14 site visit amanda\site visit amanda 107.JPG]
[bookmark: _Ref319149774][bookmark: _Toc319275772]Figure 10: Site 3 Layout

Two apartment buildings surround the site, both of which are four stories tall and have wood lap siding. In order to match the surrounding architecture, the Multi-Modal Center should be sided with wood lap siding. However, for practical reasons, concrete structural components will blend well with the bridge and the existing buildings.

The closest retail facility in the near vicinity is an auto repair shop approximately four blocks away. Site 3 receives a large amount of bicycle and pedestrian traffic because of the Springwater Corridor Trail, which runs east of the site. New retail stores or restaurants at this site will generate considerable revenue from the local residents and users of the Multi-Modal Center. 

Site 3, shown in Figure 11, is fairly accessible. Since side-streets will be used for vehicle access, road improvements may be necessary. Also, the site is below the level of the bridge deck and an elevator or ramp to the bridge level will need to be constructed to meet ADA requirements. Given that the site is fairly small, managing bus travel into and out of the site may be difficult. 

Another access element to consider is the railroad track, as shown in Figure 11. According to Emily Miletich, from Multnomah County, the train runs through that section of track approximately twice per day. Though this may become an issue, it is not a fatal flaw.

[image: C:\Users\Amanda\Pictures\2012-02-14 site visit amanda\site visit amanda 110.JPG]
[bookmark: _Ref319150186][bookmark: _Toc319275773]Figure 11: Site 3 Entrance

[bookmark: _Toc319275893]5.4 SITE 4: DR NORTH

Site 4, DR North, is a relatively small lot on the east side of the river as shown in Figure 12. There are currently two buildings on the site that would need to be deconstructed. The only access to Site 4 is from Tacoma Street, a high volume roadway. The site is adjacent to an adult entertainment center that appears to be very well maintained, as shown in Figure 13. The perimeter of Site 4 has a steep slope with a retaining wall down to the street level. The original site evaluation can be found in Appendix B.
 
[image: C:\Users\Amanda\Pictures\2012-02-14 site visit amanda\site visit amanda 125.JPG]
[bookmark: _Ref319150595][bookmark: _Toc319275774]Figure 12: Site 4 Layout
[image: C:\Users\Amanda\Pictures\2012-02-14 site visit amanda\site visit amanda 121.JPG]
[bookmark: _Ref319150648][bookmark: _Toc319275775]Figure 13: Adult Entertainment Center, adjacent to Site 4

The majority of the buildings in this area are wood sided. As with Site 3, it would be impractical to construct a wood sided parking structure, but a concrete structure would blend well with the wood buildings and with the bridge. The buildings near Site 4 are generally one to two stories tall, so if this site is selected, the height of the structure would be constrained to two or three stories.

Adding retail to Site 4 should not affect local businesses. There is a fair amount of bicycle, pedestrian, and vehicle traffic passing the site. Site 4 is also within two blocks of the Springwater Corridor Trail, which would increase pedestrian and bicycle use of the Multi-Modal Center. Because of the residential area surrounding the site, local retail stores would generate revenue from locals as well as commuters using the SMMC.

Unfortunately, Site 4 is accessible only from Tacoma Street or through the adult entertainment center parking lot. Access from Tacoma Street can be seen in Figure 14. There is limited space within the site for buses to turn around. It is more accessible for pedestrians and bicyclists, however crossing from the other side of the main road will be an issue without a marked crosswalk near the site. 

[image: C:\Users\Amanda\Pictures\2012-02-14 site visit amanda\site visit amanda 143.JPG]
[bookmark: _Ref319151028][bookmark: _Toc319275776]Figure 14: Access to Site 4
[bookmark: _Toc319275894]5.5 SITE 5: DR SOUTH

Site 5, DR South, is located on the east side of the river. It is a flat lot with two access points located on Tacoma Street and 6th Avenue. In order to access 6th Avenue, the street would need improvement and an intersection signal would need to be incorporated. The signalized intersection would also allow for easy pedestrian and bicycle access from the Springwater Corridor trail. The points of access are shown in Figure 15 and the original site evaluation can be found in Appendix B.

[image: ]
[bookmark: _Ref319151706][bookmark: _Toc319275777]Figure 15: Site 5 Entrances

There are six buildings requiring deconstruction on Site 5, as shown in Figure 15 and Figure 16. Although the site is fairly flat, the ground is relatively uneven, and would need additional improvements to be considered acceptable for construction. The buildings in the area near Site 5 are generally one to two stories tall and built with wood lap siding. This creates a possible height restriction to two or three stories if Site 5 is selected as the project location. As with Sites 3 and 4, a concrete parking structure will be acceptable for the neighborhood. 

 [image: C:\Users\Amanda\Pictures\2012-02-14 site visit amanda\site visit amanda 152.JPG]
[bookmark: _Ref319151465][bookmark: _Toc319275778]Figure 16: Buildings on Site 5 that require deconstruction

There are no retail stores in the area, so adding retail will not affect local businesses. There is heavy traffic flow passing the site on Tacoma Street. Local retail stores would generate revenue from local residents and commuters using the SMMC because of the residential area surrounding the site.


Sellwood Multi-Modal Center		Site Summary Report
Name of Section

[bookmark: _Toc318548729][bookmark: _Toc319275895]6.0 PRELIMINARY SITE LAYOUTS

[bookmark: _Toc319275896]6.1 SITE 1: MACADAM BAY

The layout for Site 1 consists of an L-shaped parking structure. It will be located at the south end of the existing Macadam Bay parking lot shown below in Figure 17. The SMMC will be four stories high with a footprint of approximately 16,800 square feet. The corner of the first floor, approximately 3,650 square feet, will be used for retail or restaurants. Vehicles can park in the parking structure or in the uncovered spaces on the north end of the lot. The Macadam Bay neighborhood residents will have reserved parking in the garage. Vehicles would yield to possible pedestrians and trains within the vicinity. 

 (
Figure 
17
: Macadam Bay Layout
)[image: ]To access the Multi-Modal Center, vehicles would use existing turning lanes to enter. A bus and streetcar turn out would be built south of the entrance on each of the north and southbound lanes. To access the transit stops, a crossing signal would be installed adjacent to the bus stops. Bicyclists will maintain a seperate covered facility adjacent to the garage. In addition, a covered American with Disabilities Act (ADA) compliant walkway will be built from the parking garage to the Macadam Bay foot bridge. Vehicle circulation issues may occur within the site due to constrained space. A retail shop will be located on the ground floor of the parking garage between the main parking and bike structure.

[bookmark: _Toc319275793]Table 2: Summary of Advantages & Disadvantages of Site 1
	Advantages
	Disadvantages

	· Easement on property
	· Circulation issues

	· Non- contaminated soil
	· Small site

	· Close proximity to highway
	· Unsuitable foundation conditions

	
	· Need for a pedestrian signal

	
	· Streetcar and bus stops separate




[bookmark: _Toc319275897]6.2 SITE 2: STAFF JENNINGS

[image: ]Site 2, shown in Figure 18, is the largest of the five possible alternatives. However, the multimodal center can only be accessed by personal vehicles. The bus line and streetcar would have pullouts in the lanes north of the site. In addition, a left turn lane must be created for better access onto the site. For ease of access, the existing road to the site must be widened to accommodate entering and exiting vehicles from north and southbound lanes. Once in the lot, vehicles will yield to pedestrians and bikes on site. The parking structure will be located on the northwest corner of the lot and separate covered bike structure located across from it. The multimodal center will be a structure three stories tall with a footprint of 22,000 square feet. The east side, retail stores will be overlooking the river. Depending on the interest in retail property, the private property may extend to a second story. 

 (
Figure 
18
: Staff Jennings Layout
)To access the transit stops more efficiently, an ADA compliant skybridge will be built from the top of the structure over the train tracks to the upper entrance of the lot. Another skybridge will be built over the road for users to access the transit stops. In addition, an ADA compliant path will connect the parking garage to the existing Sellwood Bridge. A park and picnic area will be built on the existing platform over the riverbank. Circulation within the site will not be an issue, but entering and exiting may be. 


[bookmark: _Toc319275794]Table 3:  Summary of Advantages & Disadvantages of Site 2
	Advantages
	Disadvantages

	· Multnomah County property
	· Unsuitable foundation materials

	· Structures already demolished
	· Within flood plane

	· Great view of bridge and river
	· Entering and exiting issues

	· Non-contaminated soils
	· Circulation issues

	· Large Site
	· Must expand railroad bridge

	· Proximity to bridge and highway
	· Multi-level site

	
	· Streetcar and Bus stops separate




[bookmark: _Toc319275898]6.3 SITE 3: MELA

Site 3, shown in Figure 19, is the second largest lot available for construction. Several layouts were conceptualized, but their fatal flaw was in circulation. It may also be noted that the SMMC should not encroach upon the existing apartment’s parking spots. The loop entrance chosen for buses should enable more efficient bus stops. However, the layouts explored could not provide direct access to a streetcar stop due to the length, width, and frequency of the streetcar. Instead, a proposed shuttle from the Multi-Modal Center will be provided to the nearest streetcar stop.

[image: ]The layout of the parking garage most suitable for this site, shown in Figure 19, is approximately 18,000 square feet. The Multi-Modal Center will cover the majority of the lot. The parking structure will have a designated entrance and exit to enhance the flow of traffic. Retail establishments will be located between the entrance and exit towards the street face to attract customers.

 (
Figure 
19
: Mela Layout
)The multimodal center will be approximately four stories tall, to remain an appropriate height for the surrounding building and bridge. The roof of the structure will have an ADA compliant pedestrian skybridge connecting the multimodal center to the bridge. A bicycle facility will be built inside the structure. Since access to the site will be off of a residential, pedestrian, and bike saturated road, vehicles will be required to yield all other modes of transportation.


[bookmark: _Toc319275795]Table 4:  Summary of Advantages & Disadvantages of Site 3
	Advantages
	Disadvantages

	· More space for building
	· Limited access points

	· Space for bus pull through
	· Residential access street

	· Proximity to bike & ped. path
	· Railroad crossing

	· Multnomah County owned land
	· Require parking for residents

	· Clean Soil
	· Clay foundation







[bookmark: _Toc319275899]6.4 SITE 4: DR NORTH

As shown in Figure 20, Site 4 is located along Tacoma Street. Limited access points affect the accessibility for all forms of transportation. . However, in the configuration chosen for this site, CHANGE Engineering Services assumed that the right of way can be obtained from the adjacent cul-de-sac street. Several other layouts were explored including one that combined sites four and five, but due to lack of funding are not feasible. Another alternative layout maintains a single entrance and exit on Tacoma Street, which could cause severe traffic issues 

[image: ]Traffic will enter the Multi-Modal Center utilizing the left turn lanes and planned intersection at Tacoma Street and 6th Avenue. Once again, all vehicles will yield to bikes and pedestrians. Busses will pull through the lower level of the parking structure and exit out the west side, loop around, and rejoin the main street. To minimize interference with vehicle and bus traffic, the streetcar line will stop further down Tacoma Street. A shuttle will be provided between the Multi-Modal Center and the proposed streetcar stop.

 (
Figure 
20
: DR North Layout
)Due to the area of the site, the Multi-Modal Center will take up the majority of the lot. Since the lot footprint was reduced, the structure will be at least four stories tall, and a height that will not interfere with the surrounding buildings. A private 2,600 square feet space will be reserved for retail or offices facing the main street. Bicycle parking will be located inside the parking structure. A barrier of trees or shrubs will be planted along the eastward wall to divide the adult entertainment lot and the parking structure. 

[bookmark: _Toc319275796]Table 5:  Summary of Advantages & Disadvantages of Site 4
	Advantages
	Disadvantages

	· Close to Tacoma St.
	· Near adult entertainment

	· No deconstruction
	· Limited Access points

	· Good store location
	· streetcar line not connected

	
	· Need to purchase land

	
	· Contaminated soil

	
	· Limited space for construction




[bookmark: _Toc319275900]6.5 SITE 5: DR SOUTH

Site 5, DR South, has several unique features, including proximity to Tacoma Street, multiple access points, and a footprint covering the majority of the block. Several layouts were drafted, but once again, the traffic flow on site was a fatal flaw. The combination of Sites 4 and 5 was considered, but without private investors acquisition of the site is not feasible. One possible layout had traffic entering from Tacoma Street and exiting 6th Avenue, but traffic queues would be much larger on the main street than on 6th Avenue.

The proposed layout for Site 5 is shown below in Figure 21 with design dimensions. All traffic, except for bike and pedestrian, must enter from 6th Avenue. Alternate entrances and walkways will be constructed for pedestrian and bike traffic entering from other angles. A bus loop, similar to Site 3, will also be constructed. Personal vehicles will enter the right lane and go directly into the Multi-Modal Center. Bus stops will be along the outside loop, with extra lane widths to accommodate several buses at a time. Private or retail space will be reserved nearest to the bus loop, with a possibility to expand to the Tacoma Street side. 

[image: ] (
Figure 
21
: DR South Layout
)The structure footprint is approximately 16,600 square feet, with 2,300 square feet private space on the ground floor. The Multi-Modal Center will be four stories high with a possible green roof. The streetcar, as in most of the sites, will need an off-site stop. The length of the streetcar restricts it from stopping on Tacoma Street or turning onto 6th Avenue. A shuttle will be provided from the Multi-Modal Center to the planned streetcar stop. Regardless of the streetcar constraints, Site 5 is the most appealing due to the location, accessibility, traffic flow, and size. The site layout will be refined and changed due to according to appropriate building codes in the design phase.

[bookmark: _Toc319275797]Table 6:  Summary of Advantages & Disadvantages of Site 5
	Advantages
	Disadvantages

	· Close to Tacoma St.
	· Near adult entertainment

	· Good store location
	· Some deconstruction

	· Easy to access
	· Need to purchase land

	· Ease of vehicle flow on site
	· Contaminated soil


Sellwood Multi-Modal Center		Preliminary Site Layouts
Name of Section
[bookmark: _Toc318548730]
[bookmark: _Toc319275901]7.0 COST ESTIMATE

[bookmark: _Toc319275902]7.1 SITE 1: MACADAM BAY

Site 1, Macadam Bay, has an approximate market value of $1.2 million. To use the land, there is a permanent easement which cost $852,000 as well as $348,000 in land improvements. Site 1 will need an additional 100 feet of water, sewer, electric, and gas lines in order to run utilities to the site. At $500 per linear foot for utilities, running utility lines will cost an additional $50,000. 

According to RSMeans, it costs an average of $43.44 per square foot to build a parking structure using precast concrete with reinforced concrete frame. The building footprint for this site will be 16,800 square feet and will be four floors high. This results in a total area of 67,200 square feet, bringing the cost of construction to $2.92 million. Including a factor of 1.3 to account for discrepancies and contingencies, the total adjusted construction cost is $3.80 million. Assuming that the design cost is approximately 10% of the construction cost leads to a design cost of $380,000. 

There is a building on Site 1 that will need to be deconstructed. Assuming a price of $100 per yard and approximately 1,500 yards of debris, the total mitigation cost will be $150,000.

[bookmark: _Toc319275903]7.2 SITE 2: STAFF JENNINGS

Site 2, Staff Jennings, has an approximate market value of $1.98 million. To acquire the land, it will cost $1.62 million, as well as $356,000 in land improvements. Site 2 has utilities on site from previous owners, so there will be no additional cost to run utilities to the site. 

The building footprint for this site will be 22,000 square feet. In order to accommodate the parking required, the building will be three floors high. This results in a total area of 66,000 square feet, bringing the cost of construction to $2.87 million. Including a factor of 1.3 to account for discrepancies and contingencies, the total adjusted construction cost is $3.73 million. Assuming that the design cost is approximately 10% of the construction cost leads to a design cost of $373,000. 

There are a few buildings on site two that will need to be deconstructed. Assuming a price of $100 per yard and approximately 2,500 yards of debris, the total mitigation cost will be $250,000.

[bookmark: _Toc319275904]7.3 SITE 3: MELA

Site 3, Mela, has an approximate market value and acquisition cost of $2.27 million. Site 3 has utilities on site from previous owners, so there will be no additional cost to run utilities to the site. 

The building footprint for this site will be 18,000 square feet. In order to accommodate the parking required, the building will be four floors high. This results in a total area of 72,000 square feet, bringing the cost of construction to $3.13 million. Including a factor of 1.3 to account for discrepancies and contingencies, the total adjusted construction cost is $4.07 million. Assuming that the design cost is approximately 10% of the construction cost leads to a design cost of $407,000. 

There are no buildings to deconstruct on site three, but the existing asphalt pavement may need to be removed to accommodate new construction. Assuming a total volume of 1,000 cubic yards of debris and a price of $100 per yard, the total mitigation cost will be $100,000.

[bookmark: _Toc319275905]7.4 SITE 4: DR NORTH

Site 4, DR North, has an approximate market value of $490,000. To acquire the land, it will cost $294,000 as well as $196,000 in land improvements. Site 4 has utilities on site from previous owners, so there will be no additional cost to run utilities to the site. 

The building footprint for this site will be 12,065 square feet. In order to accommodate the parking required, the building will be four floors high. This results in a total area of 48,260 square feet, bringing the cost of construction to $2.10 million. Including a factor of 1.3 to account for discrepancies and contingencies, the total adjusted construction cost is $2.73 million. Assuming that the design cost is approximately 10% of the construction cost leads to a design cost of $273,000. 

Due to contaminated soil at the DR North site, the earth will need to be excavated and hauled to an off-site treatment facility. Assuming an average cost of $100 per cubic yard, and assuming a contamination depth of one half yard, the total contaminant mitigation cost is $603,250.

[bookmark: _Toc319275906]7.5 SITE 5: DR SOUTH

Site 5, DR South, has an approximate market value of $580,000. To acquire the land, it will cost $441,000 as well as $139,000 in land improvements. Site 5 has utilities on site from previous owners, so there will be no additional cost to run utilities to the site. 

The building footprint for this site will be 16,600 square feet. In order to accommodate the parking required, the building will be four floors high. This results in a total area of 66,400 square feet, bringing the cost of construction to $2.88 million. Including a factor of 1.3 to account for discrepancies and contingencies, the total adjusted construction cost is $3.75 million. Assuming that the design cost is approximately 10% of the construction cost leads to a design cost of $375,000. 

Due to contaminated soil at the DR South site, the earth will need to be excavated and hauled to an off-site treatment facility. Assuming an average cost of $100 per cubic yard, and assuming a contamination depth of one half yard, the total contaminant mitigation cost is $830,000.

[bookmark: _Toc319275907]7.6 CONCLUSION

Each Site is required to include retail space on the ground floor, as well as an option to include residential or office space in the SMMC. Table 7 shows the estimated price per square foot to construct various building types, as well as the average rent per square foot where applicable. It is seen from the table that department stores have the shortest break even time, as well as having a fairly high rent per square foot. Table 8 shows the total expected cost for each site. The expanded Cost Table is located in Appendix C.

[bookmark: _Ref319158656][bookmark: _Toc319275798]Table 7: Construction Cost
	Building Type
	Construction Cost (/sqft) 
	Rent Income (/sqft/yr)
	Break Even Time (yr) 

	Parking Structure
	$43.44
	N/A
	N/A

	Underground Parking Structure
	$63.38
	N/A
	N/A

	Bus Terminal
	$126.03
	N/A
	N/A

	Office Space
	$150.18
	$20.00
	7.5

	Convenience Store
	$104.15
	$16.00
	6.5

	Fast Food Restaurant
	$159.00
	$21.00
	7.6

	Department Store
	$99.27
	$20.00
	5.0

	Library
	$142.37
	$18.00
	7.9




[bookmark: _Ref319250503][bookmark: _Toc319275799]Table 8: Site Cost Summary
	Alternative
	Parking Structure Area (sqft)
	Floors
	Total Expected Construction Cost
	Adjusted Total Cost

	1
	16,800
	4
	$2,919,168.00
	$3,794,918.40

	2
	22,000
	3
	$2,867,040.00
	$3,727,152.00

	3
	18,000
	4
	$3,127,680.00
	$4,065,984.00

	4
	12,065
	4
	$2,096,414.40
	$2,725,338.72

	5
	16,600
	4
	$2,884,416.00
	$3,749,740.80



Sellwood Multi-Modal Center		Cost Estimate
Name of Section

[bookmark: _Toc318548731][bookmark: _Toc319275908]8.0 CONSTRAINTS

Several constraints surround each site. The constraints range from access to the amount of permits required for each site. While each site may have specific design constraints, Table 9 lists general constraints that can be applied to each site. The following items are what CHANGE Engineering Services believes to be pertinent constraints. 

· Sustainability: In relation to constraints, sustainability is the ability to achieve LEED, ASCE, and the Sustainability wheel requirements. Most affected by this constraint are Sites 3, 4, and 5 because of their limited building space. 

· Cost: Cost is a significant constraint to each site. While some construction costs are due to complexity of the Multi-Modal Center design, a substantial portion of costs associated with Sites 1 and 2 would go to permitting and road improvements. Cost is an influential constraint overall, and the amount of excess costs will factor into the final selection of the sites.

· Design Feasibility: Design feasibility relates to the amount of effort needed to produce a design that meets all requirements. Lot size is the primary factor in this constraint. For example, Sites 4 and 5 are smallest sites and therefore require a taller Multi-Modal Center.

· Acquisition of Land: Acquisition of land is necessary for Sites 4 and 5. Otherwise Multnomah County either has ownership or an easement on the land. The acquisition of land contributes to the overall cost of each site but will also contribute to contractual items and possibly add time to the schedule from transfer of ownership.

· Road Improvements: The west side of the river requires construction of new turning lanes, pedestrian bridges, and loop ramps for access to Sites 1 and 2. This could cause major delays in traffic before and after construction. On the east side of the river, at Sites 3, 4 and 5, road improvements may include resurfacing the pavement, adding sidewalks, and bike lanes.

· Maintain Parking: Macadam Bay residents must maintain parking within the new Multi-Modal Center. The residents of the apartment building off Spokane Street must also maintain parking in their parking lot. 

· Permitting: Due to their close proximity to the river, Sites 1 and 2 have several additional permits associated. These additional permits constrain the project through both the schedule and budget.

· Oregon Department of Transportation (ODOT) Approval: Sites 1 and 2 are along OR 43, which is under ODOT control. Therefore, before construction starts on the sites, ODOT must approve any highway access. This may add a considerable amount of time to the schedule.


· Access: Access to the site is a valuable element of the Multi-Modal Center. It must be accessible to all modes of transportation. Site accessibility will directly relate to transportation problems and the utilization of the SMMC. Sites 1 through 4 have extensive access issues.


[bookmark: _Ref318646933][bookmark: _Ref318646929][bookmark: _Toc319275800]Table 9: Summary Table of Site Constraints
	Constraints
	Site 1
	Site 2
	Site 3
	Site 4
	Site 5

	Sustainability
	
	
	X
	X
	X

	Cost
	X
	X
	X
	X
	X

	Design Feasibility
	
	
	
	X
	X

	Acquisition of Land
	
	
	
	X
	X

	Road Improvements
	X
	X
	
	
	

	Maintain Parking
	X
	
	X
	
	

	Permitting
	X
	X
	
	
	

	ODOT Approval
	X
	X
	
	
	

	Access
	X
	X
	X
	X
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[bookmark: _Toc319275909]9.0 PERMITTING PLAN

Required permits for the proposed Multi-Modal Center are outlined in table form in hopes of simplifying the estimated costs and processes for each site, detailed in Appendix D.  Permitting is further divided by the level of government, namely Federal, State, County and City Permits.  Total permitting costs are summarized below in Table 10. 

[bookmark: _Ref319172061][bookmark: _Toc319275801]Table 10: Cost of Site Permits
	Permit
	Site 1
	Site 2
	Site 3
	Site 4
	Site 5

	State of Oregon Permits
	 
	 
	 
	 
	 

	Air Quality Indirect Source Permit
	 $ 600 
	 $ 600 
	 $ 600 
	 $ 600 
	 $ 600 

	NPDES Storm Water General Permit - 1200-C
	 $ 230 
	 $ 782 
	 $ 230 
	 $ 230 
	 $ 230 

	Elevator Permit
	 $ 254 
	 $ 254 
	 $ 254 
	 $ 254 
	 $ 254 

	Multnomah County Permits
	 
	 
	 
	 
	 

	Flood Plane Development Permit
	 $ 350 
	 $ 350 
	-   
	 -   
	-   

	Sign Permit
	 $ 30 
	 $ 30 
	 $ 30 
	 $ 30 
	 $ 30 

	Grading and Erosion Control Permit
	 -   
	 $ 224 
	 -   
	-   
	 -   

	Storm Water Certificate
	 $ 53 
	 $ 53 
	 $ 53 
	 $ 53 
	 $ 53 

	City of Portland Permits
	 
	 
	 
	 
	 

	Site Development Permit (SD)
	 $ 3,662 
	 $ 4,650 
	 $ 5,065 
	 $ 3,430 
	 $ 4,675 

	Building Permit (CO)
	 $ 11,016 
	 $ 13,972 
	 $ 15,213 
	 $ 10,322 
	 $ 14,045 

	Fire and Life Safety Review Fee (40% Building Permit fee)
	 $ 4,406 
	 $ 5,589 
	 $ 6,085 
	 $ 4,129 
	 $ 5,618 

	Public Works Permit
	 $ 2,650 
	 $ 2,650 
	 $ 2,650 
	 $ 2,650 
	 $ 2,650 

	Zoning Permit (ZP)
	 $ 3,662 
	 $ 4,650 
	 $ 5,065 
	 $ 3,430 
	 $ 4,675 

	Zoning Inspection Fee
	 $ 2,203 
	 $ 2,794 
	 $ 3,043 
	 $ 2,064 
	 $ 2,809 

	Electrical Permit (ET)
	 * 
	 * 
	 * 
	 * 
	 * 

	Plumbing Permit (PT)
	 * 
	 * 
	 * 
	 * 
	 * 

	Mechanical Permit (MT)
	 * 
	 * 
	 * 
	 * 
	 * 

	Demolition Permit
	 * 
	 * 
	 * 
	 * 
	 * 

	Facilities Permit to Install Fire Alarm System
	 * 
	 * 
	 * 
	 * 
	 * 

	Sewer Connection Permit
	 * 
	 * 
	 * 
	 * 
	 * 

	Facilities Permit to Install Sprinkler System
	 $ 400 
	 $ 650 
	 $ 585 
	 $ 300 
	 $ 420 

	TOTAL PERMITTING COSTS
	 $29,516 
	 $ 37,249 
	 $ 38,873 
	 $ 27,493 
	 $ 36,058 

	* Depends on Scope
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[bookmark: _Toc319275910]10.0 PRELIMINARY TRANSPORTATION STUDY

[bookmark: _Toc319275911]10.1 INTRODUCTION

A thorough assessment will be completed to determine which of the proposed sites will best fit the needs and qualities of the proposed Multi-Modal Center. A parking structure will accommodate different modes of transportation to and from each site as well as any existing facility needs. The sites have been evaluated on their accessibility, connectivity, attractiveness, as well as an insight into proposals for potential transit stop locations.
 
[bookmark: _Toc319275912]10.2 SITE 1: MACADAM BAY

Site 1 is located along OR 43, which indicates that there will be heavy traffic in the area. The Oregon Department of Transportation will need to approve the proposal of this site due to highway access. The highest density of traffic travels northbound toward the city of Portland. However, there is a separate existing bike and pedestrian trail that moves parallel to the highway and connects the west end of the Sellwood Bridge to Willamette Park, which is located north of the site. When the Sellwood Bridge project is completed, the existing substandard trail will be improved for pedestrian and bicyclist travel. An aerial view of the Macadam Bay site can be seen in Figure 22. 

[image: ]
[bookmark: _Ref319146482][bookmark: _Toc319275784]Figure 22: Macadam Bay Site

This site, as shown in Figure 22, is close to the river and surrounded with trees which makes it an aesthetically pleasing location. The Willamette Shore Line Trolley Track runs along the west side of the Macadam Bay site. The trolley has been providing scenic rides along the historic rail line since 1987. However, constructing the Multi-Modal Center at Site 1 may create a problem the Willamette River from the Trolley’s view. 

There is no existing streetcar at this time. If built, it will run alongside OR 43 on the west side of Site 1. The proposed streetcar is part of the Lake Oswego to Portland Transit Project. The streetcar will have a proposed stop directly south of the entrance to the site.

There is an existing TriMet bus route along OR 43. This route stops directly north of Site 1, at SW Macadam and Miles, as well as south of the Sellwood Bridge at the 8400 Block SW Macadam. These two stops are far enough away from Site 1 that a turnout can be installed for the bus directly in front of the site along OR 43.

Currently, there is limited parking for vehicles in the Macadam Bay lot. The parking is for the Macadam Bay Club houseboats. Since this site is connected directly to the Club, it is essential to include parking for the residents of the area. The SMMC will be built into the southern area of the site with reserved parking for the Macadam Bay residents inside the Center. 

[bookmark: _Toc319275913]10.3 SITE 2: STAFF JENNINGS

The best trait of Staff Jennings is the close proximity to the Sellwood Bridge. Figure 23 shows an aerial view of the site. It is also along the same bike and pedestrian trail as Site 1, which promotes easement of pedestrian and bike access to the proposed Multi-Modal Center and the Sellwood Bridge. The trail will extend to up to the Sellwood Bridge, making access for pedestrians and bicyclists sufficient. Right now, the access needs improvement and will be greatly enhanced with construction of the SMMC. 

[image: ]
[bookmark: _Ref319146863][bookmark: _Toc319275785]Figure 23: Staff Jennings Site

A transit bus will have a difficult time maneuvering on location. As seen in Figure 23, there is one entrance to Site 2 from OR 43 with many sharp corners to the site, making it difficult for buses to travel through. However, widening the entrance will improve this. A different alternative is to construct a turnout on each side of OR 43 for the buses headed north and south along the highway. ODOT will need to approve the proposal of this site due to highway access. While it is difficult for transit buses to maneuver to the SMMC, it should be possible for personal vehicles. In addition, since there is only one entrance and exit, the street must be wide enough to control increased traffic for a more efficient system.

The proposed Lake Oswego to Portland Streetcar will be directly east and parallel with OR 43. Therefore, if the streetcar path connects to Site 2 and the Sellwood Bridge, accessibility should be sufficient. The Willamette Shore Line Trolley Track will also be running along the same side of OR 43, which means there will need to be adequate room between the streetcar, trolley, and bus. As with Site 1, a problem with the proposed Multi-Modal Center is that it may block the view of touring trolley passengers. The aesthetics of Staff Jennings are pleasing as it is by the water and surrounded by trees. The aesthetic beauty of the new Sellwood Bridge will also contribute to the atmosphere of Site 2. 

[bookmark: _Toc319275914]10.4 SITE 3: MELA
	
Pedestrians and bicyclists will greatly benefit from the accessibility of Site 3. A sky bridge can be built directly from the SMMC to the Sellwood Bridge to provide a path large enough for bicycles and pedestrians. The location, however, is hard to access by other transportation modes. Figure 24 shows an aerial view of the Mela site.

Though this site is directly adjacent to the bridge, it still has many limits for vehicles. Buses and automobiles will have to cross the proposed bicycle/pedestrian-activated crossing signal that will be located on SE 6th Avenue and Tacoma Street. Yielding to this route may be a nuisance for personal vehicles and buses. As an alternative to stopping on the bridge, buses must enter the parking structure to turn around. 

[image: ]
[bookmark: _Ref319147000][bookmark: _Toc319275786]Figure 24: Mela Site

The proposed streetcar on the east side of the Sellwood Bridge is part of the Portland Streetcar System Concept Plan. This streetcar plan was adopted by Portland City Council in 2009. Like the buses, the streetcar cannot stop on the Sellwood Bridge. The streetcar stop must be located further down Tacoma Street with a shuttle to transport to and from the SMMC. 

The apartment complex directly west of Site 3 is not very scenic and can be seen on the left edge of Figure 24. This apartment will share the entrance will the proposed Multi-Modal Center and, therefore, an agreement will have to be made for parking restrictions. The aesthetic beauty of the new Sellwood Bridge will also contribute to the atmosphere of Site 3.

[bookmark: _Toc319275915]10.5 SITE 4: DR NORTH

Site 4, DR North, is located on the east side of the Sellwood Bridge near 6th Avenue and Tacoma Street. Figure 25 shows an aerial view of this site. Tacoma Street borders the southern edge of the site. 
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[bookmark: _Ref319147061][bookmark: _Toc319275787]Figure 25: DR North Site

An adult entertainment center is adjacent to Site 4, which may deter civilians from using the Multi-Modal Center. In Figure 25, the white building to the right of the proposed site is the adult entertainment center. Traffic will have a high density in this area since Tacoma Street connects directly to the Sellwood Bridge. This creates safety issues for pedestrians and bicyclists in the area. However, pedestrians and bicyclists will be able to easily move across the busy street when the proposed bicycle/pedestrian-activated crossing signal is installed. 

There is no stop for the transit bus by Site 4 at this time. The closest bus stop is located on SE 13th Avenue and Tacoma Street. A proposal will need to be made for a transit bus to extend its route and add a route over the Sellwood Bridge. There is sufficient room for a bus to stop in a turnout located on Tacoma Street at Site 4. However, to accommodate westbound buses, permission must be received to build a turnout on DR South. Another option is to have buses maneuver through the site, entering on Tacoma Street and exiting at the northwest corner of Site 4.

Personal vehicles will have a planned entrance from Tacoma Street and an exit on the northwest side of Site 4. The exit street, seen on the upper edge of Figure 25, has a considerably lower density than Tacoma Street and will be easier for personal vehicles to access. However, the slope of the northwest corner of the site will create a problem for construction of an exit. 

At this time, a streetcar route does not exist, but a railway will be built to cross the Sellwood Bridge within the two vehicle traffic lanes in the future. This railway will extend past Tacoma Street with a stop to accommodate the SMMC. Since the location of Site 4 is very close to the east end of the Sellwood Bridge, the streetcar stop will not be located at the Multi-Modal Center. In this case, a bus will need to shuttle passengers to and from this streetcar stop location. 

[bookmark: _Toc319275916]10.6 SITE 5: DR SOUTH

Seen in Figure 24 below, Site 5 is directly across from Site 4 on Tacoma Street. The larger area of DR South supports the selection of this site over DR North. The increase in space will make it easier for transportation modes to maneuver through the Multi-Modal Center. Pedestrians and bicyclists will have a planned activated crossing signal, located on Tacoma Street and 6th Avenue, that will safely move them across the street. 

Currently, there are no transit bus stations close to Site 5. However, transit buses will have many options once a route is established and the Multi-Modal Center is constructed. The best alternative for a bus stop is to have buses pull through the western and southern sides of the site and stop on site instead of on the street. The buses could use an entrance and exit on the northwest side and the southeast side of the site. This will create a efficient and safe environment for buses to load and unload passengers. Personal vehicles will share the two entrances with the buses. They will be able to enter and exit through both locations for more accessibility. Figure 26 shows an aerial view of the DR South proposed Multi-Modal Center site.

[image: ]
[bookmark: _Ref319147110][bookmark: _Toc319275788]Figure 26: DR South Site
Site 5 will have similar streetcar stop locations to Site 4. Due to the high density traffic, the time needed to stop at the turnout would not be feasible in this area as seen from the view in Figure 26. Consequently, the streetcar station would be located further east with a transit bus shuttling civilians to and from the station. However, if right-of-way permission is granted from the tenant of the northeastern corner of the lot, on Tacoma Street, then a streetcar stop can be assessed on site.

[bookmark: _Toc319275917]10.7 CONCLUSION

While there are positive and negative qualities for every site, some qualities outweigh the others. With a transportation perspective, Site 5 is the best alternative for a Multi-Modal Center. This site has an ideal location with respect to the Sellwood Bridge, as well as sufficient area to build a quality multi-modal center.
	
Sellwood Multi-Modal Center		Preliminary Transportation Study
Name of Section

[bookmark: _Toc318548734][bookmark: _Toc319275918]11.0 SUSTAINABILITY

[bookmark: _Toc319275919]11.1 SUSTAINABILITY WHEEL

The goals for sustainability include reducing carbon production, generating power, reducing harmful substances, and increasing the life-cycle while considering cost effectiveness. The proposed Sellwood Multi-Modal Center will fulfill each of these goals. Figure 27 shows the Wheel of Sustainable Development that CHANGE Engineering Services will use.
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[bookmark: _Ref319166330][bookmark: _Toc319275789]Figure 27: Sustainable Development Wheel

The main objective of the proposed Multi-Modal Center is to increase intermodal connectivity and efficiency in the Sellwood area. This will result in increased use of public transit modes such as buses or, in the future, the streetcar. The SMMC will also use local resources in the building phase to reduce heavy vehicle travel. Another aspect of the proposed design includes making the building green, or partially green, which may include a green-roof to mitigate carbon production. The overall carbon production should be decreased by the use of public transportation and local materials. 

Power generation is the second sustainability goal of the proposed SMMC. Solar energy will be the most efficient and practical form of renewable energy due to the site locations. Harnessing solar energy on-site will allow the SMMC to decrease total energy sequestration. 

The third sustainability goal for the SMMC is to reduce harmful substances such as oil, gasoline, and other hazardous chemicals. To achieve this, a stormwater drainage system will be implemented to treat run-off before it enters the river or city system. This will reduce the amount of debris and harmful substances that could potentially contaminate the river or other water sources. 

The final goal of sustainability is to create a cost effective life cycle for the project. This goal will be implemented in the design stage of the project development. However, a preliminary analysis has shown that the proposed building can meet life cycle analysis standards. 

[bookmark: _Toc318548735][bookmark: _Toc318643579][bookmark: _Toc319275920]11.2 LEED CERTIFICATION

[bookmark: _Toc318548736][bookmark: _Toc318643580][bookmark: _Toc319275921]11.2.1 LEED Classification

The Sellwood Multi-Modal Center would be considered New Construction under LEED classifications as the project deals with the design and construction of a commercial building. 
Considering the starting date of the project and the classification, the project will be certified under the LEED 2009 standards for New Construction and Major Renovations, which addresses seven topics: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources, Indoor Environmental Quality, Innovation in Design, and Regional Priority.

In order to be certified as a LEED building, all projects must achieve a minimum of 40 points out of the 110 points LEED 2009 has available. The owner has expressed an interest in achieving LEED Silver, which requires 50 to 59 points, and CHANGE Engineering Services will work to achieve LEED Gold, 60 to 79 points.

[bookmark: _Toc318548737][bookmark: _Toc318643581][bookmark: _Toc319275922]11.2.2 Minimum Project Requirements

The minimum project requirements for a project to be considered for LEED certification under LEED 2009 New Construction standards are:
· Compliance with environmental laws
· The new design and construction of building in its entirety for a permanent location
· Use of a reasonable site boundary that includes all operations that support the building
· Compliance with minimum floor area of 1,000 square feet gross floor area
· Compliance with minimum occupancy of one or more full time equivalent occupant(s)
· Committing to sharing whole-building energy and water use data for a minimum of five years
· Compliance with a minimum building gross floor area to gross site land area no less than two percent

The LEED 2009 MPR Supplemental Guidance declares that buildings for which 75% of all floor square footage is dedicated to the storage and circulation of cars or trucks may not earn LEED certification per a revised May 9, 2011, LEED Interpretation. This LEED Interpretation does not apply to transit centers or vehicles other than cars and trucks. Therefore the Sellwood Multimodal Center is eligible for LEED certification given that it is a transit center and less than 75% of all floor area is used to store or circulate cars or trucks.




[bookmark: _Toc318548738][bookmark: _Toc318643582][bookmark: _Toc319275923]11.2.3 Sustainable Site Credits

The Prerequisite required to obtain Sustainable Site (SS) Credits is the reduction of pollution caused by construction activities through the implementation of an erosion and sedimentation control plan for all construction activities related to the project. This plan will result in the control of soil erosion, waterway sedimentation and airborne dust generation through possible strategies such as temporary seeding, mulching, silt fencing, and sediment traps.

All Sites will be able to obtain SS Credits 4.1, 4.2, 4.3, 6.1, 6.2, 7.1 and 7.2. SS Credit 4.1 will be easily obtained by the SMMC considering the Multi-Modal Center’s future purpose as a stop for both the bus and street car. SS Credit 4.2 can be satisfied though the inclusion of bike racks or storage and associated showers within the SMMC. SS Credit 4.3 can be obtained through providing preferred parking for low-emitting and fuel-efficient vehicles or alternate fueling stations within the SMMC. SS Credits 6.1and 6.2 are feasible credits for all Sites given that they require a stormwater management plan to prevent increased stormwater discharge as a result of site development in addition to the capture and treatment of stormwater runoff. SS Credits 7.1 and 7.2 involve the reduction of heat on the site through the use of various shade measures, green roofs and materials with high Solar Reflectance Indices.

SS Credit 8 is marked as a possible credit on all Site LEED Scorecards as it will require more investigation during the design process to ensure that the project will achieve the required levels of reduced interior and exterior lighting levels.

There are several credits that vary depending on the Site. Sites 1 and 2 will have difficulty achieving SS Credits 1, 2, 3, and 5.2. The fact that Sites 1 and 2 are within the 100-year floodplain as defined by FEMA means that they are ineligible for SS Credit 1. The location of Sites 1 and 2 on the east side of the river also precludes the two Sites from qualifying for SS Credit 2. SS Credit 3 requires the rehabilitation of contaminated sites; therefore the only eligible sites are Sites 4 and 5.  SS Credit 5.2 requires that 20% of the project site area is vegetated open space. This credit is improbable for Sites 1 or 2 given that these Sites do not satisfy SS Credit 2, which allows for vegetative roofs to be counted towards credit compliance.

It is highly unlikely any Sites will be able to achieve SS Credits 4.4 or 5.1. SS Credit 4.4 requires a minimization of parking, which is not possible considering the project will create a parking garage and multi-modal center. SS Credit 5.1 entails restoration or protection of a large portion of the site area with native or adapted vegetation. The use of a vegetated roof surface may be included in the area calculation if native plants are used to provide habitat and promote biodiversity.

[bookmark: _Toc318643583][bookmark: _Toc319275924]11.2.4 Water Efficiency Credits

[bookmark: _Toc318643584]The Prerequisite required to obtain Water Efficiency (WE) Credits is a 20% aggregate reduction in water use from the water baseline calculated for the building. The use of more efficient water fixtures, such as toilets and faucets, or using Site on-site sources of water, including rainwater and greywater, would increase the over-all water efficiency of the building. 

All Sites will be able to obtain WE credits 1.1, 1.2, 2 and 3. WE Credit 1.1 will be a simple credit for all Sites to achieve with a reduction of potable water used for irrigation while WE 1.2 requires the use of rainwater, wastewater, or greywater for irrigation. WE Credit 2 involves the reduction of wastewater production and potable water use through the use of water-conserving fixtures and wastewater treatment. There are varying levels of credits available for WE Credit 3, water use reduction. It is assumed that all Sites will be able to achieve the minimum of 1 credit, for 30% water use reduction, at this phase in the planning and design of the project. Additional credits may be achieved depending on further investigation and design in later phases of the project.

[bookmark: _Toc319275925]11.2.5 Energy and Atmosphere Credits

There are three Prerequisites required to obtain Energy and Atmosphere (EA) Credits. The first Prerequisite entails certification that the energy-related systems on the project have been installed according to the owner’s requirements, design plans and construction documents. The appointment of a commissioning authority and a commissioning plan will aid in the completion of this Prerequisite. The second Prerequisite requires a minimum level of energy efficiency to reduce environmental and economic impacts through a minimum 10% improvement in the building performance rating over the baseline building performance rating. The use of a computer model would be instrumental in achieving this Prerequisite once the building envelope and systems have been designed to meet baseline requirements. The third and final Prerequisite involves zero use of chlorofluorocarbon-based refrigerants in building heating, ventilation, air conditioning and refrigeration (HVAC&R) systems. This goal can be achieved through careful specification of HVAC&R equipment to ensure a lack of chlorofluorocarbon-based refrigerants.

All Sites will be able to obtain some credits from EA Credits 1, 2, 4, and 6. There are varying levels of credits available for EA Credits 1 and 2. EA Credit 1 depends on the optimized energy performance of the site as a percentage improvement, while EA Credit 2 is judged on the percentage of renewable energy generated and used on-site. It is assumed that all Sites will be able to achieve the minimum of 1 credit from EA Credits 1 and 2 at this phase in the planning and design of the project. Additional credits may be achieved depending on further investigation and design in later phases of the project. EA Credit 4 requires enhanced refrigerant management, which is feasible for all Sites through the careful management of refrigerants on the project. EA Credit 6 requires a minimum two-year contract to use renewable energy for at least 35% of the building’s electricity.

EA Credits 3 and 5 are marked as possible credits on all Site LEED Scorecards as they depend on observation of the construction process and the performance of the building once it has been constructed. EA Credit 3 requires an independent authority to be appointed and oversee all commissioning process activities on the project. EA Credit 5 is obtainable once a plan has been developed to measure and verify the energy performance of the building.

[bookmark: _Toc318643585][bookmark: _Toc319275926]11.2.6 Materials and Resources Credits

The Prerequisite required to obtain Materials and Resources (MR) Credits is the storage and collection of recyclables in order to reduce waste generated by the building that is disposed of in landfills. This Prerequisite can be achieved by providing a designated area for collection of recyclables.

All Sites will be able to obtain MR Credits 3.1, 4.1, 5.1, 6 and 7. MR Credit 3.1 entails the use of 5% salvaged, reused, or refurbished materials in the project, a goal that will easily be met by careful design on all Sites. MR Credit 4.1 involves the use of 10% materials with high recycled content on the project site. MR Credit 5.1 requires 10% of all materials to be extracted, harvested, or manufactured within 500 miles of the project site. MR Credit 6 entails the use of rapidly renewable materials for 2.5% of the total monetary value of all building materials on-site. MR Credit 7 involves the use of certified wood, which can be satisfied through the use of certified wooden door within the SMMC.

MR Credits 2.1, 3.2, 4.2 and 5.2 are marked as a possible credit on all Site LEED Scorecards as they will either require careful documentation during construction or more investigation during the design process. MR Credit 2.1 entails the recycling or salvaging of 50% of nonhazardous construction and demolition debris. To accomplish this credit, the aforementioned requirement would need to be written into the bid documents and the construction process would have to be carefully documented. MR Credit 3.2 entails the use of 10% salvaged, reused, or refurbished materials in the project, a more difficult objective for the Sites. MR Credit 4.2 involves the use of 20% materials with high recycled content on the project site, a complicated target for any project site. MR Credit 5.2 is a possible credit as it requires more investigation during the design process in order to determine if 20% region materials are a feasible goal for the project site.

Unobtainable MR Credits are Credits 1, 1.4 and 2.2. MR Credit 1 includes Credits 1.1, 1.2 and 1.3, all of which are not feasible credits for any Site as the credits require the reuse of existing walls, floors, or roofs when the project will require a completely new structure on all Sites. MR Credit 1.4 involves the reuse of interior nonstructural elements, which is also unlikely to occur when new structures are requires on all Sites. MR Credit 2.2 involves the diversion of 75% of the construction waste and is unlikely to occur on the project without careful supervision. 

[bookmark: _Toc318643586][bookmark: _Toc319275927]11.2.7 Indoor Environmental Quality Credits

There are two Prerequisites required to obtain Indoor Environmental Quality (IE) Credits. The first Prerequisite entails meeting the minimum requirements of ASHRAE Standard 62.1-2207, Ventilation for Acceptable Indoor Air Quality (with errata but not addenda). The User Manual for ASHRAE Standard 62.1-2207 can aid in the completion of this Prerequisite. The second Prerequisite requires a minimization of tobacco smoke in or around the building. The Sites will likely have to follow Option 2 Case 1 for this Prerequisite as the project’s use as a transit center will make it difficult to prohibit smoking in or around the building, thereby requiring designated smoking areas around the project site.

All Sites will be able to obtain IE Credits 4.1, 4.2, 4.3, 4.4 and 8.2. IE Credits 4.1, 4.2 and 4.3 involve the use of low-emitting materials as adhesives, sealants, paints, coatings, flooring systems, composite wood, and agrifiber products. Careful design and specification will allow any Site to achieve these four IE Credits.

Possible credits on all Site LEED Scorecards include IE Credits 2, 3.1, 3.2, 7.1, 8.1 and 8.2. IE Credit 2 entails increased natural or mechanical ventilation above the minimum indoor air quality per documents specified in LEED New Construction. IE Credits 3.1 and 3.2 involve decreasing indoor air quality problems caused by construction activities during construction and before occupancy, a process which would have to be carefully monitored during the construction process. IE Credit 7.1 is a possible credit for the SMMC as HVAC systems can be designed to the meet the standards specified in LEED New Construction. IE Credits 8.1and 8.2 require 75% of the regularly occupied spaces to have daylight and views, which can be can be achieved through care design of the SMMC.

Unobtainable IE Credits are Credits 1, 5, 6.1, 6.2 and 7.2. IE Credit 1 requires outdoor air delivery monitoring, a process which would be difficult to accomplish given the general structure of the Multi-Modal Center. IE Credit 5 is not a feasible credit for any Site considering that parking structures generally have large open areas on each floor to minimize cost, a feature which makes it difficult to control the entry of air into the building.  IE Credits 6.1 and 6.2 would be difficult credits to achieve as the SMMC could be used at all hours of the day and night, resulting in a need for constant levels of light and heat for all occupants in order to ensure comfort and safety. IE Credit 7.2 is not a feasible credit for the SMMC given the fact that the multi-modal center will have a large number of occupants, which in turn would make it difficult to conduct a thermal comfort survey as the credit requires.

[bookmark: _Toc318643587][bookmark: _Toc319275928]11.2.8 Innovation in Design Credits

There are no Prerequisites required to obtain Innovation in Design Credits. These credits are available to project teams that either achieve exceptional performance above LEED requirements and/or innovative performance in categories not addressed by the LEED 2009 standards for New Construction. The LEED evaluation for the Sites assumes that the only Innovation in Design Credit the project will achieve is the credit for the participation of a LEED Accredited Professional as a significant part of the project team. No other Innovation in Design Credits are assumed to be awarded to the any Site at this point in the planning and design process.

[bookmark: _Toc318643588][bookmark: _Toc319275929]11.2.9 Regional Priority Credits

There are no Prerequisites required to obtain Regional Priority Credits. These credits are awarded to projects that address geographically-specific environmental priorities identified by the USGBC regional councils and chapters. As the aforementioned priorities are unknown to the project team at this time, it is prudent to assume no Regional Priority Credits will be awarded to any Site.

[bookmark: _Toc318643589][bookmark: _Toc319275930]11.2.10 LEED Status

CHANGE Engineering Services assumes that all Prerequisites will be met in the future design phase of the SMMC and all Credits considered obtainable or possible will be achieved by the completion of the SMMC. 

Table 11 summarizes the LEED Credits for each Site per credit category and lists the total LEED Credits for each Site, although the complete LEED Project Scorecards for each Site can be found in Appendix E.

[bookmark: _Ref319160081][bookmark: _Toc319275802]Table 11: Summary of LEED Credits per Site
	
	LEED Credit Categories
	Total LEED Credits

	
	SS
	WE
	EA
	MR
	IE
	Innovation & Design
	Regional Priority
	

	Site 1
	15
	8
	11
	9
	10
	1
	0
	54

	Site 2
	15
	8
	11
	9
	10
	1
	0
	54

	Site 3
	22
	8
	11
	9
	10
	1
	0
	61

	Site 4
	23
	8
	11
	9
	10
	1
	0
	62

	Site 5
	23
	8
	11
	9
	10
	1
	0
	62

	SS = Sustainable Sites        WE = Water Efficiency        EA = Energy & Atmosphere
MR = Materials & Resources        IE = Indoor Environmental Quality



According to LEED certification requirements, all Sites will be able to qualify for the LEED Silver according to the client’s wishes. Sites 1 and 2 are LEED Silver at 54 credits, while Sites 3, 4 and 5 are LEED Gold with a minimum of 61 credits. 

[bookmark: _Toc318548740][bookmark: _Toc319275931]11.3 ASCE SUSTAINABLE INFRASTRUCTURE RATING SYSTEM

[bookmark: _Toc319275932]11.3.1 Introduction to Rating System

In order to assess the project’s sustainability rating, the American Society of Civil Engineers Sustainability Rating was used. The Sellwood Multi-Modal Center project scored an average of 385 points of sustainability. Each sustainability category is broken down into multiple subcategories rated based on the achievable level of excellence. The five main categories are Quality of Life, Leadership, Resource Allocation, Natural World, and Climate & Risk.

Each subcategory will be scored as Improved, Enhanced, Superior, Conserving, or Restorative. Optimally, each site would receive a Conserving or Restorative rating, but realistically this project will be rated as Enhanced or higher. The completed ASCE Sustainable Infrastructure Rating can be found in Appendix F

[bookmark: _Toc319275933]11.3.2 Quality of Life

The Sellwood Multi-Modal Center scored a total of 67 out of 152 in Quality of Life. The subcategories and their ratings are listed below:

· QL1.1: Improve community quality of life, received a rating of Enhanced because the project will include a broad community alignment by striving to fulfill the needs of the community while minimizing negative impacts. 
· QL1.2: Stimulate sustainable growth and development, received a rating of Conserving because the project creates an environment that is sustainable and attractive to both businesses and people. 
· QL1.3: Develop local skills and capabilities, received a rating of Superior because the project will utilize as many local workers and companies as possible. 
· QL2.1: Enhance public health and safety, received a rating of Improved because the project will account for new health and safety issues. 
· QL2.2: Minimize noise and vibration, received a rating of Conserving because the project achieves acceptable levels of noise and vibration reduction. 
· QL2.3: Minimize light pollution, received a rating of Superior because the project reduces the level of light pollution to an acceptable level. 
· QL2.4: Improve community mobility and access, received a rating of Superior because the project provides exceptional access and flow to the community. 
· QL2.5: Encourage alternative modes of transportation, received a rating of Conserving because the project focuses on public transportation enhancements. 
· QL2.6: Improve site accessibility, safety, and way-finding received a rating of Superior because the project increases safety and security in the community. 
· QL3.1: Preserve historic and cultural resources, was omitted, as it does not apply to this project or any of the project sites. 
· QL3.2: Preserve views and local character, was omitted, as it does not apply to this project or any of the project sites. 
· QL3.3: Enhance public space, was omitted, as it does not apply to this project or any of the project sites. 

[bookmark: _Toc319275934]11.3.3 Leadership

The project scored a total of 68 out of 121 in Leadership. The subcategories and their ratings are listed below:

· LD1.1: Provide effective leadership and commitment, received a rating of Conserving because sustainability is a core value of the project. 
· LD1.2: Establish a sustainability management system, received a rating of Superior because the project employs a plan, do, check, act strategy. 
· LD1.3: Foster collaboration and teamwork, received a rating of Superior because sustainable design is approached as a team sport. 
· LD1.4: Provide for stakeholder involvement, received a rating of Superior because the project is open to the community. 
· LD2.1: Pursue by-product synergy opportunities, received a rating of Enhanced because the project employs an affirmative program in by-product synergy. 
· LD2.2: Improve infrastructure integration, received a rating of Conserving because the project involves infrastructure that is fully integrated with the community. 
· LD3.1: Plan for long-term monitoring and maintenance, received a rating of Enhancing because there is a working plan in progress for monitoring and maintenance. 
· LD3.2: Address conflicting regulations and policies, received a rating of Enhancing because the team is working to identify rules and regulations that may be countering the sustainable effort and determining how to mitigate the issues. 
· LD3.3: Extend useful life, received a rating of Superior because the project is pushing the boundaries improve its useful life. 

[bookmark: _Toc319275935]11.3.4 Resource Allocation

The project scored 73 out of 182 in Resource Allocation. The subcategories and their ratings are listed below:

· RA1.1: Reduce net embodied energy, received a rating of Enhanced because the project will reduce the net embodied energy by 10% to 40%. 
· RA1.2: Support sustainable procurement practices, received a rating of Superior because the team has a well-defined plan for procuring sustainable resources. 
· RA1.3: Use recycled materials, received a rating of Enhanced because the project will use 20 to 50% recycled material. 
· RA1.4: Use regional materials, received a rating of Superior because 90% of the resources utilized will be from the local area. 
· RA1.5: Divert waste from landfill, received a rating of Improved because the project will reuse or recycle 25% of the material waste. 
· RA1.6: Reuse excavated materials taken off site, received a rating of Improved because 40 to 50% of the excavated material from the site will be reused on site. 
· RA1.7: Provide for deconstruction and recycling, received a rating of Enhanced because many of the building materials will be able to be easily deconstructed and utilized for another purpose if the building needs deconstructed in the future. 
· RA2.1: Reduce energy consumption, received a rating of Enhanced because the projected energy use for the project will be decreased by 31 to 50%. 
· RA2.1: Use renewable energy, received a rating of Enhanced because 26 to 40% of the energy utilized will be renewable energy. 
· RA2.3: Commission and monitor energy systems, received a rating of Enhanced because there will be an initial assessment of the project’s energy commission. 
· RA3.1: Protect fresh water availability, received a rating of Superior because there is a water management plan that will decrease the use of non-renewing fresh water sources. 
· RA3.2: Reduce potable water consumption, received a rating of Enhanced because there will be a 50% reduction in the use of potable water on the project. 
· RA3.3: Monitor water systems, received a rating of Superior because there will be long-term monitoring of water systems within the project.

[bookmark: _Toc319275936]11.3.5 Natural World

The project scored varied by site in Natural World. Site 1 and 2 scored 93 out of 198, site 3 scored 109 out of 198, and sites 4 and 5 scored 121 out of 198. The subcategories and their ratings are listed below:
	
· NW1.1: Preserve prime habitat, received a rating of Superior because none of the sites are on land that has a high ecological value. 
· NW1.2: Protect wetlands and surface water, received a rating of Conserving for Sites 3, 4, and 5 because they are out of the 300 foot buffer zone. Sites 1 and 2 were scored as Improving because they were outside of the 50 foot buffer zone. 
· NW1.3: Preserve prime farmland, received a rating of Conserving because none of the sites are on land that is considered prime farmland. 
· NW 1.4: Avoid adverse geology, was excluded because it does not apply to this project. 
· NW1.5: Preserve floodplain functions, received a rating of Enhancing because the project will maintain infiltration and water quality. 
· NW1.6: Avoid unsuitable development on steep slopes, received a rating of Superior for Sites 3, 4, and 5 because the sites are situated on fairly flat lots. Sites 1 and 2 were scored as Improved because they are situated on landslide debris on a slope. 
· NW1.7: Preserve greenfields, received a rating of Conserving for sites 1, 2, and 3 because the sites are pre-existing greyfields. Sites 4 and 5 were scored as restorative because they are pre-existing brownfields that will be remediated if the site is chosen for the project. 
· NW2.1: Manage stormwater, received a rating of Superior because the project will ensure that storm water is retained and treated before re-entering the water cycle. 
· NW2.2: Reduce pesticide and fertilizer impacts, received a rating of Superior because the selected plants will require little fertilizer, and the products that are used will have a low toxicity. 
· NW2.3: Preserve surface and groundwater contamination, received a rating of Restorative for Sites 4 and 5 because the contaminated soil will be remediated, assuring that those toxins do not enter the water system. Sites 1, 2, and 3 were scored as Conserving because the project will design for source elimination of contaminants. 
· NW3.1: Preserve species biodiversity, received a rating of Improved because the project has identified that none of the sites are currently used as habitat. 
· NW3.2: Control invasive species, received a rating of Superior because the project will use only native species on the site. 
· NW3.3: Restore disturbed soils, received a rating of Conserving because 100 percent of soils disturbed by construction will be returned to their original use. 
· NW3.4: Maintain wetland and surface water functions, received a rating of Improved because the project will maintain or improve the water quality entering the river from the site. 

[bookmark: _Toc319275937]11.3.6 Climate & Risk

The project scored 68 out of 122 in Climate & Risk. . The subcategories and their ratings are listed below:
	
· CR1.1: Reduce greenhouse gas emissions, received a rating of Enhanced because the project will have a 10 to 40 percent reduction in the expected amount of greenhouse gas emissions. 
· CR1.2: Reduce air pollutant emissions, received a rating of Improved because the project will follow the improved air quality regulations.
· CR2.1: Assess climate threat, received a rating of Conserving because there will be an impact assessment and adaptation plan in place once the design begins. 
· CR2.2: Avoid traps and vulnerabilities, received a rating of Conserving because there has been comprehensive assessment of how the expected climate change in the area will affect the project. 
· CR2.3: Prepare for long term adaptability, received a rating of Conserving because the project has been designed to be highly resilient and adaptive.
· CR2.4: Prepare for short term hazards, received a rating of Superior because the project will be designed for the 1 in 50 year hazards. 
· CR2.5: Manage heat island effects, received a rating of Enhanced because there will be a 31 to 60 percent reduction in heat absorbing surfaces. 
 
[bookmark: _Toc319275938]11.3.7 Conclusion

Table 12 shows the total score the project would receive broken down by category. Figure 28 shows the achieved and unachieved section scored for the project.
	
[bookmark: _Ref319231241][bookmark: _Ref319231365][bookmark: _Toc319275803]Table 12: ASCE Sustainability Section Totals Summary
	Section
	Maximum Possible Score
	Section Points
	Innovation Points
	Total Points Earned

	QL
	167
	67
	0
	67

	LD
	121
	68
	0
	68

	RA
	182
	73
	0
	73

	NW
	198
	109
	0
	109

	CR
	122
	68
	0
	68

	Total Project Points
	790
	385
	0
	385
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[bookmark: _Ref319231272][bookmark: _Ref319231267][bookmark: _Toc319275790]Figure 28: ASCE Sustainability Section Totals

Sellwood Multi-Modal Center		Sustainability
Name of Section
Figure 28 is a graphical representation of Table 12. The unachieved points are shown in red, while the points achieved are depicted in blue. The total project point earned were 385 points out of a maximum of 790 points possible. 
[bookmark: _Toc318548741][bookmark: _Toc319275939]12.0 SITE SELECTION MATRIX

[bookmark: _Toc319275940]12.1 SCORING

The final Site Selection Matrix and all sub-matrices associated are each given a weight of 1, 2, or 3 depending on importance. Scores are also given as 1, 2, or 3 depending on desirability. A higher number implies higher importance and desirability respectively. The highest scored site wins each sub-matrix and the highest total scored site of the final Site Selection Matrix wins the Site Selection.

[bookmark: _Toc319275941]12.2 SITE CHARACTERISTICS

The definitions for each category in the Site Characteristics sub-matrix are detailed below. Table 13 shows the score the particular site received for each category in the Site Characteristics sub-matrix. Categories were weighted based on their relative importance to the team’s site selection process.

· Circulation – the flow of vehicle, bus, bike and pedestrian traffic around the site
· Square Footage – the site area
· Hazards – possible traffic hazards, possibly due to circulation issues
· Site Slope – the amount of elevation change in the site (large amounts are considered to be a negative aspect)
· Height – height of surrounding buildings
· Soil Type – soil characteristics like sand, clay, landslide debris, etc.
· Demolition – the amount of deconstruction that must be done to on-site buildings
· Additional Parking Requirements – parking for surrounding buildings or businesses in the structure
· Construction Access – ability to create a staging area for construction

 (
Table 
13
: Site Characteristics
 Sub-Matrix
)[image: ]

[bookmark: _Toc319275942]12.3 FISCAL RESTRAINTS

The definitions for each category in the Fiscal Restraints sub-matrix are detailed below. Table 14 shows the score the particular site received for each category in the Fiscal Restraints sub-matrix. Categories were weighted based on their relative importance to the team’s site selection process.

· Construction & Design Cost – cost associated with relevant construction and design
· Utility Cost – cost of water, electricity, power and natural gas associated with the property
· Property Acquisition – difficulty to obtain property or use of property
· Operations & Maintenance Cost – cost required to operate and maintain equipment or property
· Cost of Permitting – cost associated with required permits
· Return on Investment – business appeal to renters; alternately the likelihood of finding renters to fill all openings
· Assets – rentable square footage, accessibility to transportation modes
· Liabilities – possible liability issues from using this site or things that could cause problems later
· Sustainable Procurement – efficient resource use
· Economic Development – creating jobs and increasing the standard of living
· Life Cycle Analysis – assessment of environmental impacts associated with raw material extraction through materials processing, manufacturing, distribution, use, repair & maintenance, and disposal or recycling

 (
Table 
14
: Fiscal Restraints Sub-Matrix
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[bookmark: _Toc319275943]12.4 INTERMODAL CONNECTIVITY

The definitions for each category in the Intermodal Connectivity sub-matrix are detailed below. Table 15 shows the score the particular site received for each category in the Intermodal Connectivity sub-matrix. Categories were weighted based on their relative importance to the team’s site selection process.

· Tram Stop Availability – proximity to site in which a tram stop can be implemented
· Bus Accessibility – ability for buses to enter or exit a site, proximity to site that a bus stop can be implemented if outside the site
· Vehicle Access Points – number of entrances, ease of creation or use of entrance points
· Road Improvements – improvements necessary for roads
· Bike and Pedestrian Access – capability of bicyclists and pedestrians to enter and exit site
· Potential Conflict Zones – ease of entry, ease of turning, number of ways to get hit or crash while trying to enter site
· Access Delay – if a turning lane was present, how long would a car wait; alternately, how long would queues in or out of the site be

 (
Table 
15
: Intermodal Connectivity Sub-Matrix
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[bookmark: _Toc319275944]12.5 PERMITTING RESTRAINTS

The definitions for each category in the Permitting Restraints sub-matrix are detailed below. Table 16 shows the score the particular site received for each category in the Permitting Restraints sub-matrix. Categories were weighted based on their relative importance to the team’s site selection process.

· Floodplain Permits – cost and processing time of permits for sites in floodplains
· Zone Permits – cost and processing time of permits related to zoning requirements
· Building Permits – cost and processing time of permits required to build on-site
· Commercial Permits – cost and processing time of permits required for commercial site use
· Environmental Permits – cost and processing time of permits related to environmental issues
· Habitat Permits – cost and processing time of permits related to animal habitats and wetlands

 (
Table 
16
: Permitting Restraints Sub-Matrix
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[bookmark: _Toc319275945]12.6 ENVIRONMENTAL ASPECTS

The definitions for each category in the Environmental Aspects sub-matrix are detailed below. Table 17 shows the score the particular site received for each category in the Environmental Aspects sub-matrix. Categories were weighted based on their relative importance to the team’s site selection process.

· Renewable Energy – renewable energy, expected energy use, availability to get sunlight for solar panels to generate renewable energy
· LEED Certification – level of compliance to LEED Certification
· ASCE Sustainability Rating – level of compliance to ASCE Sustainability Rating
· Soil Contamination – amount of soil requiring mediation, type of mediation required
· Water Management – stormwater treatment, water use, avoiding water contamination, runoff issues, water getting into the river
· Material Use – local materials, material waste, recycled materials
· Climate Change – carbon emissions and emission in general
· Biodiversity – landscaping development level or area, avoiding habitat areas, use of local plants
· Land Management – not all impermeable surfaces, creation of green roofs and open areas 
 (
Table 
17
: Environmental Aspects Sub-Matrix
)
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[bookmark: _Toc319275946]12.7 SOCIAL ASSESSMENT

The definitions for each category in the Social Assessment sub-matrix are detailed below. Table 18 shows the score the particular site received for each category in the Social Assessment sub-matrix. Categories were weighted based on their relative importance to the team’s site selection process.

· ADA Requirements – compliance with the Americans with Disabilities Act
· Health & Safety – proximity to major roadways, which sites are more likely to discourage users after dark, distance from downtown
· Aesthetics – number of trees, location, surroundings
· Equity – no adverse effects to community as a whole
· Social Justice – no adverse effects to minorities or low-income populations

 (
Table 
18
: Social Assessment Sub-Matrix
)
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[bookmark: _Toc319275947]12.8 SITE SELECTION MATRIX

The Site Selection Matrix, shown below in Table 19, is a compilation of all of the previous sub-matrices in order to determine a final score for each Site.
 (
Table 
19
: Site Selection Matrix
)
[image: ]
[bookmark: _Toc319275948]12.9 SELECTED SITE

Site 5, DR South, is the optimal site for the project. Evaluation criteria for the project include the sub-matrices: 

· Site Characteristics
· Fiscal Constraints
· Intermodal Connectivity
· Permitting Restraints
· Environmental Aspects
· Social Assessment.

In the category of Site Characteristics, Site 5 has the highest rating because of the ease of circulation within the site, construction access, and limited hazard zones. Site 5 also excels in the category of Fiscal Constraints based minimal cost, high return on investment, and assets the site possesses. High site accessibility, negligible access delays, and minimal potential conflict zones increases the Intermodal Connectivity of Site 5. Permitting Restraints among Site 3, 4, and 5 have equal standing due to the vicinity of the sites. Environmentally, Site 5 is favored based on its scores in both LEED Certification and ASCE Sustainability Rating. Social Assessment does not play a large role in site selection due to the similarity of scores. 






[bookmark: _Toc319275949]12.10 FATAL FLAWS

To further confirm CHANGE Engineering Services site selection, three fatal flaws were identified. These fatal flaws are characteristics that will rule out the possible use of certain sites for the Sellwood Multi-Modal Center. The fatal flaws are listed as follows: 

· Site Access
· Circulation
· Number of Permits

The Circulation and Number of Permits flaws ruled out Sites 1 and 2 as seen in the Permitting Restraints and Intermodal Connectivity sub-matrices. Site Access eliminated Sites 3 and 4 from consideration. Therefore, Site 5 is the only viable site for the proposed SMMC. 
Sellwood Multi-Modal Center		Site Selection Matrix
Name of Section

[bookmark: _Toc318548742][bookmark: _Toc319275950]13.0 PRELIMINARY PLANNING & DESIGN SCHEDULE

Scheduling for this project was based on the deadline for major deliverables. The project team did a preliminary analysis of the deliverables to determine an approximate duration and completion date for each item. As the project progressed, the schedule was adjusted to accommodate new project tasks as well as alterations to project task durations. In order to ensure that the project is completed on time with the superior quality that CHANGE Engineering Services is known for, the schedule allowed for a percentage of additional time to adjust to any changes. The schedule overview can be seen in Table 20. The complete schedule is located in Appendix G.

[bookmark: _Ref319244838][bookmark: _Ref319244830][bookmark: _Toc319275811]Table 20: Summary of Project Milestones Schedule
	 Project Milestones
	Date

	CHANGE Engineering Services Commissioned
	January 9, 2012

	Begin SMMC Site Analysis
	January 9, 2012

	Submit SMMC Alternative Analysis and Selection Report
	March 12, 2012

	Review by Multnomah County and David Evans & Associates
	March 12, 2012

	Begin SMMC Design Process
	April 2, 2012

	30% Design Submittal
	April 16, 2012

	60% Design Submittal
	May 2, 2012

	90% Design Submittal
	May 21, 2012

	100% Design Submittal
	June 4, 2012

	SMMC Biddable Design Documents
	June 4, 2012





Sellwood Multi-Modal Center		Preliminary Planning & Design Schedule
Name of Section

[bookmark: _Toc318548743][bookmark: _Toc319275951]14.0 OPERATIONAL BUSINESS PLAN

[bookmark: _Toc319275952]14.1 DESIRED RESULTS

Thee desired results for the Sellwood Multi-Modal Center include the follwign objectives:

· Provide point of connection for personal vehicles, public transportation, pedestrians, and bikers
· Increase economic activity in the area
· Decrease Traffic over bridge
· Promote public transit
· Promote neighboring businesses
· Increase safe transport options for people who cannot or choose not to drive
· Implement the vision of a multi-modal, neighborhood-oriented street in the Sellwood-Moreland neighborhood

[bookmark: _Toc319275953]14.2 COST ESTIMATE SUMMARY

A summary of total initial and annual costs, as seen in Table 21. This data is gathered from the Cost Estimate Section above and data from Portland Maps.

[bookmark: _Ref319226459][bookmark: _Toc319275812]Table 21: Cost Estimate Summary
	Construction Costs
	$5.5 million

	Design Costs
	$550,000

	Total Initial Costs:  $6 million

	Operation Costs
	$9,000

	Annual Tax
	$5,077

	Total Annual Costs:  $14,000



The total initial cost is substantial, but this can be mitigated through Public Private Partnerships or potential federal or state revenue sources listed in the following section. 

[bookmark: _Toc319275954]14.3 POTENTIAL REVENUE SOURCES

[bookmark: _Toc319275955]14.3.1 Federal Funding

Transit-Oriented Development (TOD) Implementation Program & METRO Portland creates Public Private Partnerships and provides grants to private developers to finance initial costs associated with TOD. Funding is provided for a maximum of two years and awards are typically on the order of $10,000 per grant.

U.S. Congress also adopts a surface transportation act approximately every six years. This is essentially the authorization from congress to spend tax dollars on highways, streets, transit and other transportation related projects. In 2009, congress enacted the Safe, Accountable, Flexible, Efficient, Transportation Equity Act (SAFETEA). This act spans six years and proposals may be submitted to be funded until the 2014-2015 fiscal year. 

[bookmark: _Toc319275956]14.3.2 State Funding 

State funding can include the Oregon Department of Housing and Community Services Vertical Housing Program offers up to 80% property tax exemption for up to ten years. The program often supports Transit-Oriented Development Plans.

[bookmark: _Toc319275957]14.4 TAX PROPOSAL

A tax proposal was considered, but not accepted, because a portion of the bridge construction costs were financed by a fee imposed on driver permits. The community acceptance of another fee is anticipated to be low.

[bookmark: _Toc319275958]14.5 PAID USAGE 

Usage fees for the Multi-Modal Center were considered as a source of possible revenue. However, usage fees were rejected on the assumption of public property and community benefits being negated if user fees denied access to low-income users.  

[bookmark: _Toc319275959]14.6 COMMERCIAL FUNDING 

Commercial Funding will be the primary source of funding for the Multi-Modal Center project costs. Rental space will be allocated for an investory to own and operate for a specified period of time. 

[bookmark: _Toc319275960]14.7 FINANCIAL STRUCTURE

A Build-Operate-Transfer partnership model, shown in Figure 29, will be utilized for the financing and operational planning of the Multi-Modal Center. The National Council for Public Private Partnerships describes this relationship where a private partner builds a facility to the specifications agreed to by the public agency, operates the facility for a specified time period under a contract with the agency, and then transfers the facility to the agency at the end of the specified period of time.  Financial returns will be established and agreed upon to give incentive for private investors. In the case of the Multi-Modal Center, Multnomah County will be the public owner, partnering with a private investor to fund the principal costs of the project. David Evans & Associates will be the specialty consultant in the agreement. Other suppliers and subcontracters will be estabilished as necessary. 
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 (
Figure 
29
: Financial Structure Wheel
)

Optimally, the Owner, Architurual Firm, Engineering Firm, Construction Manager, and General Contractor will all collaborate in the Build-Operate-Transfer parntership. A visual representation of this collabroation is seen in Figure 29 above.

[bookmark: _Toc319275961]14.8 INCENTIVES

Approximately 2,300 square feet will be allocated to the investor for rental property over the lifespan of the agreement. This space will be owned and operated soley by the investor until the time when the said financial agreement expires and at that time ownership will transfer from the private investor to Multnomah County.  Table 22 outlines potential space usage and an investment versus return analysis.  

[bookmark: _Ref319229080][bookmark: _Toc319275813]Table 22: Space Usage and Return Analysis
	Building Type
	Construction Cost (/sqft) 
	Rent Income (/sqft/yr)
	Break Even Time (yr) 

	Parking Structure
	$43.44
	N/A
	N/A

	Underground Parking Structure
	$63.38
	N/A
	N/A

	Bus Terminal
	$126.03
	N/A
	N/A

	Office Space
	$150.18
	$20.00
	7.5

	Convenience Store
	$104.15
	$16.00
	6.5

	Fast Food Restaurant
	$159.00
	$21.00
	7.6

	Department Store
	$99.27
	$20.00
	5.0

	Library
	$142.37
	$18.00
	7.9







Recommendations for space utilization are as follows:
· Doctor’s office
· Bookstore/library
· Coffee shop
· Retail store
· Convenience store

These recommendations are based on social preferences of the Portland area and also on the financial analysis in Table 22.

[bookmark: _Toc319275962]14.9 COMPETITION ANALYSIS

Based on the recommendations above, an analysis of frequency and proximity of different facilities were developed. While competition for consumers is one consideration for investors, it is also beneficial for an area to be grouped with similar markets, promoting the area as a whole, and increasing market sources for both companies. Below is the distribution of offices, stores, and retail space in the area.

· Medical office – Three dentist offices and three physical therapists are located within a one mile radius of the proposed site.
· Bookstore/library – There is one bookstore and one county library within a one mile radius of the proposed site.
· Coffee shop – Nine coffee shops are located within a one mile vicinity of the proposed site. 
· Retail store – There are five clothing retail stores within a one mile vicinity of the proposed site.
· Convenience store – There are six convenience stores located within a one mile vicinity of the proposed site.

[bookmark: _Toc319275963]14.10 CONCLUSION

Based on the values and financial plans of the investor, it is recommended to develop one of the facilities discussed above to profit financially.  An agreement will be established upon further cost specifications between Multnomah County and a private investor.  Regardless of rental success, the ownership agreement should be tranferred after a specified time period where if the space is occupied at the optimal rate it would produce a 45 percent return on investment.  The revenue generated from the rental space after the transfer of ownership will sustain operation and maintenance costs of the facility.  

Sellwood Multi-Modal Center		Operational Business Plan
Name of Section

[bookmark: _Toc318548744][bookmark: _Toc319275964]15.0 MENTOR UTILIZATION REPORT

Throughout this term, the team has utilized several mentors and members of the engineering community. The most important thing that these mentors have given the team is their real-world application and knowledge of engineering practices. The mentors contacted thus far include Matthew Baldwin from CH2MHILL, Sterling Rose from CH2MHILL, Emily Miletich from the Multnomah County Bridge Division, and Katherine Hunter-Zaworski from Oregon State University.

Matthew Baldwin, a Professional Engineer with CH2MHILL, has been in close contact with the team during the site analysis progression. He has been very helpful during the process by acting as a sounding board for the team’s ideas and using his real-world experience to assist the team in ruling out bad ideas and implementing good ideas. One main area that Matt has helped the team tremendously is determining how to find funding for the project. He was also useful when determining which LEED credits to attempt to obtain. His real world knowledge of what can and cannot work was instrumental in determining the final selection matrix.

Sterling Rose, also a Professional Engineer with CH2MHILL, has been contacted several times throughout the team’s planning and analysis process. Sterling was very helpful in determining how to approach the public-private partnership for this project. His expertise gave the team insight into how to proceed with the business plan and funding.

Emily Miletich, an Engineer with the Multnomah County Bridge Division, was contacted multiple times regarding issues such as how to incorporate a proposed streetcar stop into the site analysis and information about the streetcar project. Emily was able to point the team in the right direction regarding implementation of the streetcar into the proposed site analysis. She was very helpful by answering questions and giving the team additional resources that would shed light on the subject.

Katherine Hunter-Zaworski, a Transportation Engineering professor at Oregon State University, was contacted multiple times during the transportation study for the site analysis. Katherine was very helpful in finding information about the turning radius of vehicles and buses, the stopping space needed for the proposed streetcar, and the general layout of a parking structure. Katherine’s expertise in the world of transportation engineering allowed the team to produce an accurate transportation report.

The mentors utilized by this team were very helpful and effective. The team had constant contact with their provided team mentor, Matthew Baldwin, via email and weekly meetings. Other mentors were sought out when their expertise was needed. A summary table of the times and types of mentor communication can be found below in Table 23.
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	MENTOR COMMUNICATION LOG

	Date
	Time
	Type
	Mentor
	Subject
	People

	1/21/2012
	3:30 PM
	Email
	To
	Matt
	Greeting Email
	All

	1/24/2012
	1:00 PM
	Email
	From
	Matt
	Greeting Email
	All

	1/27/2012
	10:00 AM
	Meeting
	 
	Matt
	Site Visit Plan
	Christina G

	1/27/2012
	5:00 PM
	Meeting
	 
	Matt
	Site Visit Plan
	Christina G, Jessy C

	1/27/2012
	6:30 PM
	Email
	To
	Matt
	Team Structure
	All

	1/27/2012
	7:30 PM
	Email
	From
	Matt
	Intro Bio
	All

	2/1/2012
	1:30 PM
	Email
	From
	Matt
	Pile Driving Info
	All

	2/2/2012
	12:00 PM
	Meeting
	 
	Matt
	Meeting Time Discussion
	Christina G

	2/3/2012
	1:00 PM
	Meeting
	 
	Matt
	Site Visit & Site Visit Plan Analysis
	All

	2/3/2012
	7:30 PM
	Meeting
	 
	Matt
	Bookstore Discussion
	Christina G

	2/8/2012
	6:15 PM
	Meeting
	 
	Matt
	Max/Train Discussion
	Christina G

	2/11/2012
	2:00 PM
	Email
	To
	Emily
	Max Implementation
	Rachel H

	2/11/2012
	2:05 PM
	Email
	To
	Emily
	Building Codes
	Deanna A

	2/12/2012
	2:30 PM
	Email
	From
	Emily
	Building Codes
	Deanna A

	2/14/2012
	10:30 AM
	Email
	From
	Emily
	Max Implementation
	Rachel H

	2/14/2012
	10:45 AM
	Email
	From
	Emily
	Max Implementation
	Rachel H

	2/23/2012
	1:00 PM
	Meeting
	 
	Matt
	General Discussion
	All

	2/24/2012
	2:30 PM
	Email
	To
	Kate
	Transportation
	Rachel H

	2/24/2012
	3:00 PM
	Email
	From
	Kate
	Transportation
	Rachel H

	2/27/2012
	2:00 PM
	Email
	To
	Frank
	Project Charter Meeting
	Christina G

	2/27/2012
	4:30 PM
	Email
	From
	Frank
	Project Charter Meeting
	Christina G

	2/27/2012
	12:00 PM
	Meeting
	 
	Sterling
	Public Private Partnership
	Christina G

	2/29/2012
	5:00 PM
	Meeting
	 
	Frank
	Project Charter
	Christina G

	3/1/2012
	2:00 PM
	Meeting
	 
	Matt
	Final Report Discussion
	All

	3/9/2012
	1:00 PM
	Meeting
	 
	Matt
	Report Edits & Presentation Overview
	All



Looking ahead to Spring Term, it would be helpful if the mentors were provided with the project description at the start of the term so they know exactly what is expected of each student team.
Sellwood Multi-Modal Center		Mentor Utilization Report
Name of Section
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PROJECT CHARTER
CONSTRUCT MULTI-MODAL CENTER
NEAR SELLWOOD BRIDGE, PORTLAND, OREGON
PLANNING PHASE
PROJECT SPONSOR:  MULTNOMAH COUNTY
CONSULTANTS:  DAVID EVANS & ASSOCIATES, INC

[image: ]Date Prepared:  February 5, 2012
Date Revised:  March 11, 2012
Prepared and Submitted By:	
Christina Garrett, Project Manager

CHARTER PURPOSE
This Project Charter will document mutual understandings between CHANGE Engineering Services (the Firm), David Evans & Associates (the Consultant) and Multnomah County (the County) on the essential elements of the Sellwood Multi-Modal Center.  This specifically relates to project schedule and conflict resolution. The Project Charter will provide critical guidance for the Project Delivery Team (PDT) to expedite and complete the preparation of the Project Deliverables.

PROJECT DESCRIPTION
This project involves the planning and design of a multi-modal center at the foot of the Sellwood Bridge that includes the following objectives: 
· Analysis and selection of a project site
· Plan and design for a new center
· Address possible methods for financing the center, including Public-Private Partnerships
· Analyze current/future access for all transportation modes
· Additional parking facilities
· Suggest possible commercial uses for the center

PROJECT LOCATION
See attached location map.
PURPOSE & NEED
The purpose of the multi-modal center is to increase multi-modal connectivity in the Sellwood area after the new Sellwood Bridge Project is completed. 


The new center will provide a space that commuters can use to store their mode of transportation and access the inter-connected public transit system of the City. The project is intended to accomplish the following:

· Provide a location for commuters to park their cars
· Include a bus transit center to allow for public transportation
· Decrease vehicle traffic across the Sellwood Bridge
· Increase intermodal connectivity
· Provide space for commercial retail
· Increase economic activity for the area
· Utilize a Public-Private Partnership to fund the multi-modal center
· Manage stormwater runoff
· Achieve LEED Silver Certification
· Complete ASCE Sustainable Infrastructure Rating System

PROJECT BACKGROUND
The project is located owned by and located in Multnomah County near the Sellwood Bridge in Portland, Oregon. The Sellwood Bridge links two state highways and is the only crossing of the Willamette River in a 12-mile urban segment. The Sellwood Bridge connects the east and west sides of Portland, is used by over 30,000 vehicles every day and provides a critical route for trips between Multnomah, Clackamas, and Washington counties.

 The Sellwood Bridge Replacement Project’s dramatically improved bike facilities will increase alternatives for bicyclists while providing new and safer amenities for pedestrians and commuters. The current combined weekday count for cyclists and pedestrians is 530 trips per day. When the new Sellwood Bridge opens in 2015, the trips are expected to increase 270% to 1,960 trips per day and to swell to 9,350 daily trips by 2035. The additional bike and pedestrian facilities, reintroduction of public transit, new multi-use paths and additional connections to the existing trails will provide lower-cost commuter options for a variety of users.

DELIVERY SUCCESS CRITERIA
The Deliverables will provide information needed to create a solid basis for construction and all related tasks, including a reasonable engineers estimate and minimization of change orders generated due to inadequate or incorrect plans or specifications.  The Deliverable package will result in a “biddable and buildable” set of plans and specifications.

PROJECT SUCCESS RESPONSIBILITY
· All PDT members shall agree upon and use Generally Accepted Principles of Project Management and Task Management, in order to deliver the project on-time, on-budget, and in quality form.
· Each PDT member is responsible for the products and process associated with the project delivery plan.  
· Task managers are responsible for the delivery of their outputs in a timely, thorough, and quality manner. If inputs are delayed, the Task Manager for that element (receiving the inputs) shall talk to the provider of the inputs and take active steps to get that information in a timely manner.  If the inputs are not forthcoming, the Task Manager will inform the Project Manager and undertake a course of action to correct the situation.  This may cause a schedule amendment, and appropriate documentation.

CONSTRAINTS, RISKS & ASSUMPTIONS

13. It is recognized by all project development PDT members that conditions can change that will affect the original schedule.  PDT members will agree upon the changes to be implemented and work together to minimize the impacts of such changes.

14. All comments will be addressed during the review, comment, and resolution process.

15. Multnomah County will complete the review of all Deliverable documents within the agreed upon review periods.

16. Documented decisions will hold as final unless conditions have changed.  Decisions shall be documented, and if changed assumptions, issues and conditions lead to change(s), they will also be documented. 

17. It is assumed that the Resource Agencies will review the project documents in the time allowed and all PDT members will work expeditiously to pursue review and approval from Resource Agencies.

18. The PDT will agree to the early identification of the project alternatives to be studied.  There will be a consensus formed on the number of alternatives to be studied.  The addition of project alternatives will likely cause schedule and cost impacts, and such additions should be carefully considered before proceeding.

19. The recommended alternative will be reevaluated to ensure compatibility with the following:
a. Proposed improvements to the Sellwood Bridge
b. Future metro rail line across the Sellwood Bridge
c. Current and future transit routes
d. Service projected bridge and community loads for 2035

20. All Deliverables will be developed in US customary units.

21. For environmental approvals, Multnomah County and the Firm will be the Lead Agencies depending on the specific environmental approvals required.

22. The key risks for the Project have been documented and will be managed by the PDT via the Project Risk Management Plan.  See the Project Risk Management Plan developed in the Design Phase for additional details.

23. Risk management plans shall be updated and modified at each new phase of work, and shall be the responsibility of the PDT to accomplish this task.

24. The City intends to proceed with final Design activities prior to obtaining environmental compliance. The Firm will seek consensus with the co-operating agencies to proceed with design where sufficient studies have been completed and enough information is available to determine that proceeding with the proposed alternative will result in minimal risk. The City acknowledges that additional cost and delay would be encountered if the Firm proceeds with Risk Design Alternatives different from the one that may be reflected through the environmental process

PHASE DELIVERABLES
Baseline Schedule (at the adoption of the Project Charter)	

	 Project Milestones
	Date

	Begin SMMC Site Analysis
	January 9, 2012

	Submit SMMC Alternative Analysis and Selection Report
	March 12, 2012

	Review by Multnomah County and David Evans & Associates
	March 12, 2012

	Begin SMMC Design Process
	April 2, 2012

	30% Design Submittal
	April 16, 2012

	60% Design Submittal
	May 2, 2012

	90% Design Submittal
	May 21, 2012

	100% Design Submittal
	June 4, 2012

	SMMC Biddable Design Documents
	June 4, 2012



23. Project Charter
24. Site Visit
25. Site Summary Report
26. Preliminary Site Layout
27. Cost Estimate
28. Constraints
29. Permitting Plan
30. Preliminary Transportation Study
31. Sustainability Plan
32. Site Selection Matrix
33. Preliminary Planning and Design Schedule
34. Operational Business Plan
35. Mentor Utilization Report
36. Site and Utility Plan
37. Parking/Retail/Commercial/Other Structure and Foundations
38. Traffic Plan
39. Project Schedule
40. Project Poster
41. 3-D Representation
42. Risk Matrix
43. Negotiation Memo
44. Work Load Process



DELIVERABLE MANAGEMENT
Management of the Deliverables will be conducted by the PDT through weekly or regular progress and coordination meetings, as well as through constant monitoring of the project schedule, which identifies key deliverable milestones.

· Meeting Minutes are the basis of documentation for all decisions.
· The Firm shall follow standard procedures and policies.
· The Firm shall coordinate with Design for all submittals needed for the approval of the PR including Approval Drawings and Modified Reports.
· Quality control is the responsibility of the Firm, while quality assurance is the responsibility of Multnomah County. 
· Packages submitted to the County by the Firm or its designee must be reviewed and concurred with by the Firm.
· The Firm will submit complete packages on or before the appointment dates as indicated in the Project Schedule.
· When submittals are not received on or before the appointment date, the County will send a letter to the consultant with a copy to the Project Sponsor indicating that the planned submittal is overdue in accordance with the project schedule.
· The Firm will submit complete packages to the following address:
		Multnomah County
501 SE Hawthorne Blvd
Portland, OR 97214
· The County or its designee will screen check the packages submitted by the Firm or its designee for adequacy and completeness and respond within 1-2 working days.
· If submitted material is deemed incomplete, the County will send a letter to the Firm with a copy to the Consultant indicating that the documents are not adequate and ready for review.
· When a package is submitted and is deemed ready for formal review, the County will provide comments on the package within 2 weeks. Review time varies based on the type of document submitted and the level of review.
· Resource Agencies will have adequate review time, per projected project schedule.
· The Firm shall provide responses to all comments with the re-submittal of plans and related documents.  PDT members shall work together to resolve all comments and project issues in a timely manner.
· The Project will have a schedule that is jointly approved, upon the completion of a scheduling meeting to be held between the County, the Consultant, the Project Sponsor and the selected Contractor.
· If some project element or process is missed or done in error, the PDT will assemble as soon as possible to ensure corrective action is taken, amend the schedule if necessary, and document the process.
· Any schedule changes/delays in major milestones must be brought to PDT and need to be discussed in the next PDT meeting and documented in the Meeting Minutes.  
· Changes to the Delivery Schedule may be warranted when the actual delivery of Major Deliverables (on the critical path) cannot be delivered within 30 days of the most recently adopted schedule.
· The PDT shall amend the schedule as needed.  Each time the schedule is amended, the PDT shall fully document the reason(s) why the amendment was undertaken and necessary. The schedule amendment process shall be accomplished at PDT meetings (in person, or electronically) by a consensus of the PDT members available at the meeting.  Any PDT member not present, they (or the relevant functional unit, if the respective PDT member is not available) will be immediately advised of such schedule changes by the Project Manager and given 3 business days to voice objections to the change.  The Project Sponsor will have 5 additional business days to address such objections and adjust the schedule in order to gain consensus by all parties.  The final version will be emailed to all parties.
· The development of additional or substantially modified alternatives will likely cause additional time to deliver the project, and thus, result in a schedule amendment.

ISSUE RESOLUTION
It is the intent of the Firm, the Consultant, and the County to resolve issues at the lowest level possible.  However, certain issues may need to be elevated when consensus cannot be obtained.  

· First level of review and resolution: Many of the issues that arise during the development of a project can be resolved by the PDT, especially those that do not impact the scope, cost or schedule of the project.  The PDT will review the project issue, the options for resolution, the pros and cons to each option, and any advocate’s reasons in support of specific option.  Provided the resolution does not change the scope, cost and schedule of the Project, the PDT should determine the outcome.  If the PDT either does not have sufficient authority to resolve the issue or is unable to agree, then the PDT will elevate the issue after a maximum of three (3) working days following the meeting that identified and attempted to attain resolution.
· Second level of review and resolution: The second level involves the Multnomah County Sellwood Bridge Project Manager, the CHANGE Engineering Services Vice President of Consulting, and the David Evans and Associates Sellwood Bridge Project Manager.  They will review the document presenting the issue, the options for resolution, the pros and cons to each option, and any advocate’s reasons in support of specific options.  Provided the resolution falls within the available contingency, which they oversee, then they should determine the outcome.  If they either do not have sufficient authority to resolve the issue or are unable to agree, then they will elevate the issue to the third level of review after a maximum of two meetings (an initial meeting to hear the issue, and, if necessary, a second meeting to hear any additional information requested during the first meeting).
· Third level review and resolution: The third level of review involves the Multnomah County Public Works Director, the President of CHANGE Engineering Services, and the President of David Evans and Associates.  They will review the document presenting the issue, the options for resolution, the pros and cons to each option, and the advocate’s reasons in support of specific options.  Provided the resolution falls within the authority granted to them, then they should determine the outcome.


The County expressly reserves the right to exercise its authority to direct the implementation of the appropriate responses to issues affecting the project, in the event that the County believes that the implementation of a project proposal may adversely affect: 

· The safety of the traveling public or Multnomah County employees;
· Future Multnomah County liability in respect to the operation and maintenance of the completed project facility;
· Future operations and maintenance costs of the constructed Project facilities; and
· Future statutory obligations of Multnomah County that may arise during the development of the Project and pertain to either the new or existing facility but are not yet identifiable at this time.

In the rare instance that Multnomah County exercises this authority, it will do so by advising the District 8 Director and the City Mayor, 15 days prior to issuing a determination and by issuing the determination in a letter signed by the Multnomah County Director.


KEY PROJECT MEMBERS
· Multnomah County County’s Representative:		Emily Miletich
· David Evans & Associates, Inc. Representative:	Joshan Rohani
· CHANGE Project Manager:				Christina Garrett
· Project Sponsor Representative:				To Be Determined
· Portland Bureau of Transportation Representative:	To Be Determined
· TriMet Representative:					To Be Determined






















APPROVALS
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_______________________________			_______________
Emily Miletich							Date
County’s Representative
Multnomah County

								

_______________________________			_______________
Christian R. Garrett							Date
Firm Project Manager
CHANGE Engineering Services



_______________________________			_______________
Joshan Rohani								Date
Consultant’s Representative
David Evans & Associates, Inc.



_______________________________			_______________
To Be Determined						Date
Project Sponsor Representative
To Be Determined



_______________________________			_______________
To Be Determined						Date
Bureau of Transportation Representative 
City of Portland

								

_______________________________			_______________
To Be Determined						Date
TriMet Representative 
TriMet
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CHANGE ENGINEERING SERVICES: SITE VISIT PLAN	SITE: 1

Check List
· Traffic Patterns:
· Number of pedestrians: 	 1
· Number of bikes:		 0
· Number of cars: 		Multiple, on main highway
· Speed limit in the area:	35
· On-street parking:		No	
· One-way streets:		No	
· Bike lanes:			No
· Visible bus stops:		No
· Number of entrance and exit points of each site:		1
· Street car stop locations compared to each site:		No	
· Surroundings:
· Avg. height (stories) of surrounding buildings:		1
· Main type of construction:  	Wood frame/sided storage garage
· Stores:	No
· Anything that would block solar panels:	
· Yes: Trees, depending on how tall the multimodal center will be built
· Sites:
· Elevation:	Slightly Sloped, with a sloped entrance

Other Observations
· Fairly small site
· Bike path on one side of the sidewalk
· One narrow shared bike/pedestrian lane on bridge















CHANGE Engineering Services: Site Visit Plan          	         Site: 2

Check List
· Traffic Patterns:
· Number of pedestrians: 	1 with dog
· Number of bikes: 		0
· Number of cars: 		Multiple, on main highway
· Speed limit in the area:	35
· On-street parking:		No	
· One-way streets:		No	
· Bike lanes:			No
· Visible bus stops:		No
· Number of entrance and exit points of each site:		1
· Street car stop locations compared to each site:		No	
· Surroundings:
· Avg. height (stories) of surrounding buildings:		1
· Main type of construction:  Concrete
· Buildings will have to be demolished if site 2 is selected
· Stores:	No
· Anything that would block solar panels:	
· Yes: Trees/bridge, depending on how tall the multimodal center will be built
· Sites:
· Elevation:		
· Site is fairly flat, with steep slopes to the river and a moderate sloped entrance/exit road
· Site is approximately 20’ above current river level

Other Observations
· Not very accessible
· Vehicles will be height limited, must cross under railroad tracks











CHANGE Engineering Services: Site Visit Plan          	         Site: 3

Check List
· Traffic Patterns:
· Number of pedestrians: 	10-20
· Number of bikes: 		10
· Number of cars: 		5-10
· Speed limit in the area:	25? Residential type area
· On-street parking:		Yes	
· One-way streets:		No	
· Bike lanes:			Yes - 1
· Visible bus stops:		No
· Number of entrance and exit points of each site:  1 vehicle, 2 bike, 3 pedestrian
· Street car stop locations compared to each site:	 No	
· Surroundings:
· Avg. height (stories) of surrounding buildings:	4
· Main type of construction:  Wood frame/sided
· Stores:	No
· Anything that would block solar panels:	
· Yes: bridge/apartment buildings depending on height
· Sites:
· Elevation:		Flat, with a sloped entrance

Other Observations
· Pedestrian/bike path adjacent to site
· Adjacent to bridge
· Side street access
· Train tracks between site and main road, trains approximately 2x/day













CHANGE Engineering Services: Site Visit Plan          	         Site: 4

Check List
· Traffic Patterns:
· Number of pedestrians:	 0
· Number of bikes: 		 0
· Number of cars:		 Multiple on bridge, 5-6 on side streets
· Speed limit in the area:	30 on bridge, 25 on side streets
· On-street parking:		No	
· One-way streets:		No	
· Bike lanes:			No
· Visible bus stops:		No
· Number of entrance and exit points of each site:		1, maybe 2
· Street car stop locations compared to each site:	
· None currently, stops might be possible	
· Surroundings:
· Avg. height (stories) of surrounding buildings:	1-2
· Main type of construction:  Wood frame
· Stores:	Adult entertainment/auto repair
· Anything that would block solar panels:		No
· Sites:
· Elevation:		flat, with retaining wall drop offs on 2 sides

Other Observations

· Not many pedestrians
· Close to the multi-use path
· A. E. center is generally accepted by the community













CHANGE Engineering Services: Site Visit Plan          	         Site: 5

Check List
· Traffic Patterns:
· Number of pedestrians: 	1
· Number of bikes: 		2
· Number of cars: 		Multiple on bridge, 2-3 on side streets
· Speed limit in the area:	30 on bridge, 25 on side streets
· On-street parking:		Yes- ~20 spaces	
· One-way streets:		No	
· Bike lanes:			No
· Visible bus stops:		No
· Number of entrance and exit points of each site:		2
· Street car stop locations compared to each site:	
· None currently, stops might be possible	
· Surroundings:
· Avg. height (stories) of surrounding buildings:	1-2
· Main type of construction:  	Wood frame/Masonry
· Stores:	Adult entertainment/auto repair
· Anything that would block solar panels:		No
· Sites:
· Elevation:		Mostly flat, slightly sloped

Other Observations
· Little traffic on side streets
· Buildings would need to be deconstructed
· Adjacent to A.E. center
· No signals on main street, difficult to cross
· Ground uneven
· Back side street used as parking for auto repair shop
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	 (
Sprinkler Permitting Cost Analysis
)

Sprinkler System Permit Costs
	
	
	
	
	

	Site:
	1
	2
	3
	4
	5

	Square Feet per floor:
	15450
	23270
	22164
	11504
	16600

	Parking space 1st floor:
	11708.5
	21007
	18000
	9324
	14300

	Retail Area:
	3742.3
	4896
	4164
	2180.5
	1504

	Parking space per floor:
	15450
	23270
	22164
	11504.5
	16600

	number of floors:
	2
	2
	2
	2
	2

	
	
	
	
	
	

	Total Parking Space:
	27158.5
	44277
	40164
	20828.5
	30900

	Valuation:
	36120.81
	58888.41
	53418.12
	27701.91
	41097

	Base fee for first $2000 of valuation:
	965.78
	965.78
	965.78
	965.78
	965.78

	$5.55 per $1,000 beyond base fee
	194.9205
	321.2807
	290.9206
	148.1956
	222.5384

	Plan Review Charge
	321.6188
	530.1131
	480.0189
	244.5227
	367.1883

	Microfilm Charge
	10
	10
	10
	10
	10

	State Building Code Agency (12%)
	38.59425
	63.61357
	57.60227
	29.34272
	44.06259

	Total
	360.213
	593.7267
	537.6212
	273.8654
	411.2509

	
	
	
	
	
	

	Total Retail Space:
	3742.3
	4896
	4164
	2180.5
	1504

	Valuation:
	4977.259
	6511.68
	5538.12
	2900.065
	2000.32

	Base fee for first $2000 of valuation:
	965.78
	965.78
	965.78
	965.78
	965.78

	$5.55 per $1,000 beyond base fee
	22.07379
	30.58982
	25.18657
	10.54536
	5.551776

	Plan Review Charge
	36.42175
	50.47321
	41.55783
	17.39985
	9.16043

	Microfilm Charge
	10
	10
	10
	10
	10

	State Building Code Agency (12%)
	4.37061
	6.056785
	4.98694
	2.087981
	1.099252

	Total
	40.79236
	56.52999
	46.54477
	19.48783
	10.25968

	
	
	
	
	
	

	Total Fees
	Site 1
	Site 2
	Site 3
	Site 4
	Site 5

	Permitting Fire Sprinklers - Parking Garage
	 $ 360.21 
	 $ 593.73 
	 $ 537.62 
	 $ 273.87 
	 $ 411.25 

	Permitting Fire Sprinklers - Retail Space
	 $   40.79 
	 $   56.53 
	 $   46.54 
	 $   19.49 
	 $   10.26 

	
	 $ 401.01 
	 $ 650.26 
	 $ 584.17 
	 $ 293.35 
	 $ 421.51 
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	Section and Objective Numbers
	Objectives
	Required/ Applicable?
	Level Of Achievement
	Score
	Max Available Points

	QUALITY OF LIFE

	QL1
	[bookmark: RANGE!B3]QL1.1
	Improve community quality of life.
	REQUIRED
	Superior
	10
	25

	
	
	Improve the net quality of life of all communities affected by the project and mitigate negative impacts to communities.

	
	 

	
	[bookmark: RANGE!B6]QL1.2
	Stimulate sustainable growth and development.
	REQUIRED
	Conserving
	13
	16

	
	
	Support and stimulate sustainable growth and development, including improvements in job growth, capacity building, productivity, business attractiveness and livability.

	
	 

	
	[bookmark: RANGE!B9]QL1.3
	Develop local skills and capabilities.
	INCLUDE
	Superior
	5
	15

	
	
	Expand the knowledge, skills and capacity of the community workforce to improve their ability to grow and develop.

	 

	QL2
	[bookmark: RANGE!B12]QL2.1
	Enhance public health and safety.
	REQUIRED
	Improved
	2
	16

	
	
	Take into account the health and safety implications of using new materials, technologies or methodologies above and beyond meeting regulatory requirements.

	
	 

	
	[bookmark: RANGE!B15]QL2.2
	Minimize noise and vibration.
	INCLUDE
	Conserving
	8
	11

	
	
	Minimize noise and vibration generated during construction and in the operation of the constructed works to maintain and improve community livability.

	
	 

	
	[bookmark: RANGE!B18]QL2.3
	Minimize light pollution.
	INCLUDE
	Superior
	4
	11

	
	
	Prevent excessive glare, light at night, and light directed skyward to conserve energy and reduce obtrusive lighting and excessive glare.

	
	 

	
	[bookmark: RANGE!B21]QL2.4
	Improve community mobility and access.
	INCLUDE
	Superior
	7
	14

	
	
	Locate, design and construct the project in a way that eases traffic congestion, improves mobility and access, does not promote urban sprawl, and otherwise improves community livability.

	
	 

	
	[bookmark: RANGE!B24]QL2.5
	Encourage alternative modes of transportation.
	INCLUDE
	Conserving
	12
	15

	
	
	Improve accessibility to non-motorized transportation and public transit. Promote alternative transportation and reduce congestion.

	
	 

	
	[bookmark: RANGE!B27]QL2.6
	Improve site accessibility, safety and wayfinding.
	REQUIRED
	Superior
	6
	15

	
	
	Improve user accessibility, safety, and wayfinding of the site and surrounding areas.

	 


	QL3
	[bookmark: RANGE!B30]QL3.1
	Preserve historic and cultural resources.
	REQUIRED
	No Added Value
	0
	16

	
	
	Preserve or restore significant historical and cultural sites and related resources to preserve and enhance community cultural resources.

	
	 

	
	[bookmark: RANGE!B33]QL3.2
	Preserve views and local character.
	EXCLUDE
	------
	--
	--

	
	
	Design the project in a way that maintains the local character of the community and does not have negative impacts on community views.

	
	 

	
	[bookmark: RANGE!B36]QL3.3
	Enhance public space.
	REQUIRED
	No Added Value
	0
	13

	
	
	Improve existing public space including parks, plazas, recreational facilities, or wildlife refuges to enhance community livability.

	 

	QL0
	[bookmark: RANGE!B39]QL0.0
	INNOVATE OR EXCEED CREDIT REQUIREMENTS.
	REQUIRED
	NONE
	0
	8

	
	
	To reward exceptional performance beyond the expectations of the system as well as the application of innovative methods which advance the state of the art for sustainable infrastructure.

	LEADERSHIP

	LD1
	[bookmark: RANGE!B42]LD1.1
	Provide effective leadership and commitment.
	REQUIRED
	Conserving
	17
	17

	
	
	Provide effective leadership and commitment to achieve project sustainability goals.

	
	 

	
	[bookmark: RANGE!B45]LD1.2
	Establish a sustainability management system.
	REQUIRED
	Superior
	7
	14

	
	
	Create a project management system that can manage the scope, scale and complexity of a project seeking to improve sustainable performance.

	
	 

	
	[bookmark: RANGE!B48]LD1.3
	Foster collaboration and teamwork.
	REQUIRED
	Superior
	8
	15

	
	
	Eliminate conflicting design elements, and optimize system by using integrated design and delivery methodologies and collaborative processes.

	
	 

	
	[bookmark: RANGE!B51]LD1.4
	Provide for stakeholder involvement.
	REQUIRED
	Superior
	9
	14

	
	
	Establish sound and meaningful programs for stakeholder identification, engagement and involvement in project decision making.

	 

	LD2
	[bookmark: RANGE!B54]LD2.1
	Pursue by-product synergy opportunities.
	INCLUDE
	Enhanced
	3
	15

	
	
	Reduce waste, improve project performance and reduce project costs by identifying and pursuing opportunities to use unwanted by-products or discarded materials and resources from nearby operations.

	
	 

	
	

	
	[bookmark: RANGE!B57]LD2.2
	Improve infrastructure integration.
	REQUIRED
	Conserving
	13
	16

	
	
	Design the project to take into account the operational relationships among other elements of community infrastructure which results in an overall improvement in infrastructure efficiency and effectiveness.

	 

	LD3
	[bookmark: RANGE!B60]LD3.1
	Plan for long-term monitoring and maintenance.
	REQUIRED
	Enhanced
	3
	10

	
	
	Put in place plans and sufficient resources to ensure as far as practical that ecological protection, mitigation and enhancement measures are incorporated in the project and can be carried out.

	
	 

	
	[bookmark: RANGE!B63]LD3.2
	Address conflicting regulations and policies.
	REQUIRED
	Enhanced
	2
	8

	
	
	Work with officials to Identify and address laws, standards, regulations or policies that may unintentionally create barriers to implementing sustainable infrastructure.

	
	 
	 
	 
	 
	 
	 

	
	[bookmark: RANGE!B66]LD3.3
	Extend useful life.
	REQUIRED
	Superior
	6
	12

	
	
	Extend a project’s useful life by designing the project in a way that results in a completed works that is more durable, flexible and resilient.

	 

	LD0
	[bookmark: RANGE!B69]LD0.0
	INNOVATE OR EXCEED CREDIT REQUIREMENTS.
	REQUIRED
	NONE
	0
	6

	
	
	To reward exceptional performance beyond the expectations of the system as well as the application of innovative methods which advance the state of the art for sustainable infrastructure.

	RESOURCE ALLOCATION

	RA1
	[bookmark: RANGE!B72]RA1.1
	Reduce net embodied energy.
	REQUIRED
	Enhanced
	6
	18

	
	
	Conserve energy by reducing the net embodied energy of project materials over the project life.

	
	 

	
	[bookmark: RANGE!B75]RA1.2
	Support sustainable procurement practices.
	REQUIRED
	Superior
	6
	9

	
	
	Obtain materials and equipment from manufacturers and suppliers who implement sustainable practices.

	
	 

	
	[bookmark: RANGE!B78]RA1.3
	Use recycled materials.
	REQUIRED
	Enhanced
	5
	14

	
	
	Reduce the use of virgin materials and avoid sending useful materials to landfills by specifying reused materials, including structures, and material with recycled content.

	
	 

	
	[bookmark: RANGE!B81]RA1.4
	Use regional materials.
	REQUIRED
	Superior
	9
	10

	
	
	Minimize transportation costs and impacts and retain regional benefits through specifying local sources.

	
	 

	
	[bookmark: RANGE!B84]RA1.5
	Divert waste from landfills.
	INCLUDE
	Improved
	3
	11

	
	
	Reduce waste, and divert waste streams away from disposal to recycling and reuse.

	
	
 

	
	[bookmark: RANGE!B87]RA1.6
	Reduce excavated materials taken off site.
	REQUIRED
	Improved
	2
	6

	
	
	Minimize the movement of soils and other excavated materials off site to reduce transportation and environmental impacts.

	
	 

	
	[bookmark: RANGE!B90]RA1.7
	Provide for deconstruction and recycling.
	REQUIRED
	Enhanced
	4
	12

	
	
	Encourage future recycling, up-cycling, and reuse by designing for ease and efficiency in project disassembly or deconstruction at the end of its useful life.

	 

	RA2
	[bookmark: RANGE!B93]RA2.1
	Reduce energy consumption.
	REQUIRED
	Enhanced
	7
	18

	
	
	Conserve energy by reducing overall operation and maintenance energy consumption throughout the project life cycle.

	
	 

	
	[bookmark: RANGE!B96]RA2.2
	Use renewable energy.
	INCLUDE
	Improved
	4
	20

	
	
	Meet energy needs through renewable energy sources.

	
	 

	
	[bookmark: RANGE!B99]RA2.3
	Commission and monitor energy systems.
	REQUIRED
	Enhanced
	3
	11

	
	
	Ensure efficient functioning and extend useful life by specifying the commissioning and monitoring of the performance of energy systems.

	 

	RA3
	[bookmark: RANGE!B102]RA3.1
	Protect fresh water availability.
	REQUIRED
	Superior
	9
	21

	
	
	Reduce the negative net impact on fresh water availability, quantity and quality.

	
	 

	
	[bookmark: RANGE!B105]RA3.2
	Reduce potable water consumption.
	REQUIRED
	Enhanced
	9
	21

	
	
	Reduce overall potable water consumption and encourage the use of greywater, recycled water, and stormwater to meet water needs.

	
	 

	
	[bookmark: RANGE!B108]RA3.3
	Monitor water systems.
	REQUIRED
	Superior
	6
	11

	
	
	Implement programs to monitor water systems performance during operations and their impacts on receiving waters.

	 

	RA0
	[bookmark: RANGE!B111]RA0.0
	INNOVATE OR EXCEED CREDIT REQUIREMENTS.
	REQUIRED
	NONE
	0
	9

	
	
	To reward exceptional performance beyond the expectations of the system as well as the application of innovative methods which advance the state of the art for sustainable infrastructure.

	NATURAL WORLD

	NW1
	[bookmark: RANGE!B114]NW1.1
	Preserve prime habitat.
	REQUIRED
	Superior
	9
	18

	
	
	Avoid placing the project – and the site compound/temporary works – on land that has been identified as of high ecological value or as having species of high value.

	
	 

	
	

	
	[bookmark: RANGE!B117]NW1.2
	Protect wetlands and surface water.
	REQUIRED
	Conserving
	14
	18

	
	
	Protect, buffer, enhance and restore areas designated as wetlands, shorelines, and waterbodies by providing natural buffer zones, vegetation and soil protection zones.

	
	 

	
	[bookmark: RANGE!B120]NW1.3
	Preserve prime farmland.
	INCLUDE
	Conserving
	12
	15

	
	
	Identify and protect soils designated as prime farmland, unique farmland, or farmland of statewide importance.

	
	 

	
	[bookmark: RANGE!B123]NW1.4
	Avoid adverse geology.
	EXCLUDE
	------
	--
	--

	
	
	Avoid development in adverse geologic formations and safeguard aquifers to reduce natural hazards risk and preserve high quality groundwater resources.

	
	 

	
	[bookmark: RANGE!B126]NW1.5
	Preserve floodplain functions.
	REQUIRED
	Enhanced
	5
	14

	
	
	Preserve floodplain functions by limiting development and development impacts to maintain water management capacities and capabilities.

	
	 

	
	[bookmark: RANGE!B129]NW1.6
	Avoid unsuitable development on steep slopes.
	INCLUDE
	Superior
	4
	6

	
	
	Protect steep slopes and hillsides from inappropriate and unsuitable development in order to avoid exposures and risks from erosion and landslides, and other natural hazards.

	
	 

	
	[bookmark: RANGE!B132]NW1.7
	Preserve greenfields.
	REQUIRED
	Conserving
	15
	23

	
	
	Conserve undeveloped land by locating projects on previously developed greyfield sites and/or sites classified as brownfields.

	 

	NW2
	[bookmark: RANGE!B135]NW2.1
	Manage stormwater.
	REQUIRED
	Superior
	9
	21

	
	
	Minimize the impact of infrastructure on stormwater runoff quantity and quality.

	
	 

	
	[bookmark: RANGE!B138]NW2.2
	Reduce pesticide and fertilizer impacts.
	INCLUDE
	Superior
	5
	9

	
	
	Reduce non-point source pollution by reducing the quantity, toxicity, bioavailability and persistence of pesticides and fertilizers, or by eliminating the need for the use of these materials.

	
	 

	
	[bookmark: RANGE!B141]NW2.3
	Prevent surface and groundwater contamination.
	REQUIRED
	Conserving
	14
	18

	
	
	Preserve fresh water resources by incorporating measures to prevent pollutants from contaminating surface and groundwater and monitor impacts over operations.

	 

	NW3
	[bookmark: RANGE!B144]NW3.1
	Preserve species biodiversity.
	REQUIRED
	Improved
	2
	16

	
	
	Protect biodiversity by preserving and restoring species and habitats.

	
	 

	
	

	
	[bookmark: RANGE!B147]NW3.2
	Control invasive species.
	INCLUDE
	Conserving
	9
	11

	
	
	Use appropriate non-invasive species and control or eliminate existing invasive species.

	
	 

	
	[bookmark: RANGE!B150]NW3.3
	Restore disturbed soils.
	REQUIRED
	Conserving
	8
	10

	
	
	Restore soils disturbed during construction and previous development to bring back ecological and hydrological functions.

	
	 

	
	[bookmark: RANGE!B153]NW3.4
	Maintain wetland and surface water functions.
	REQUIRED
	Improved
	3
	19

	
	
	Maintain and restore the ecosystem functions of streams, wetlands, waterbodies and their riparian areas.

	 

	NW0
	[bookmark: RANGE!B156]NW0.0
	INNOVATE OR EXCEED CREDIT REQUIREMENTS.
	REQUIRED
	NONE
	0
	8

	
	
	To reward exceptional performance beyond the expectations of the system and the application of innovative methods which advance the state of the art for sustainable infrastructure.

	CLIMATE AND RISK

	CR1
	[bookmark: RANGE!B159]CR1.1
	Reduce greenhouse gas emissions.
	REQUIRED
	Enhanced
	7
	25

	
	
	Conduct a comprehensive life-cycle carbon analysis and use this assessment to reduce the anticipated amount of net greenhouse gas emissions during the life cycle of the project, reducing project contribution to climate change.

	
	 

	
	[bookmark: RANGE!B162]CR1.2
	Reduce air pollutant emissions.
	REQUIRED
	Improved
	2
	15

	
	
	Reduce the emission of six criteria pollutants; particulate matter (including dust), ground level ozone, carbon monoxide, sulfur oxides, nitrogen oxides, lead, and noxious odors.

	 

	CR2
	[bookmark: RANGE!B165]CR2.1
	Assess climate threat.
	REQUIRED
	Conserving
	15
	15

	
	
	Develop a comprehensive Climate Impact Assessment and Adaptation Plan.

	
	 

	
	[bookmark: RANGE!B168]CR2.2
	Avoid traps and vulnerabilities.
	REQUIRED
	Conserving
	16
	20

	
	
	Avoid traps and vulnerabilities that could create high, long-term costs and risks for the affected communities.

	
	 

	
	[bookmark: RANGE!B171]CR2.3
	Prepare for long-term adaptability.
	REQUIRED
	Conserving
	16
	20

	
	
	Prepare infrastructure systems to be resilient to the consequences of long-term climate change, perform adequately under altered climate conditions, or adapt to other long-term change scenarios.

	
	 

	
	[bookmark: RANGE!B174]CR2.4
	Prepare for short-term hazards.
	REQUIRED
	Superior
	10
	21

	
	
	Increase resilience and long-term recovery prospects of the project and site from natural and man-made short-term hazards.

	
	 

	
	

	
	[bookmark: RANGE!B177]CR2.5
	Manage heat islands effects.
	INCLUDE
	Enhanced
	2
	6

	
	
	Minimize surfaces with a high solar reflectance index (SRI) to reduce localized heat accumulation and manage microclimates.

	 

	CR0
	[bookmark: RANGE!B180]CR0.0
	INNOVATE OR EXCEED CREDIT REQUIREMENTS.
	REQUIRED
	NONE
	0
	5

	
	
	To reward exceptional performance beyond the expectations of the system as well as the application of innovative methods which advance the state of the art for sustainable infrastructure.
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