











PE Work on Cable StayEd Ty pe Willamette River Transit Bridge




PE Wor k on Cab | e Sta Willamette River Transit Bridge




PE Work on Cable St ayed Ty pe Willamette River Transit Bridge




How do the two types vary? Willamette River Transit Bridge

Cable Stayed - Refined




Ur b an Context Willamette River Transit Bridge

Tower heights are
the same

Cable Stay - Refined




Ur b an Context Willamette River Transit Bridge

V-Tower illustrated

Cable Stayed - Refined




Ot h er Willamette River Transit Bridge

Cable Stay - Refined




Q uest | ons? Willamette River Transit Bridge

Cable Stay - Refined




Cost Es tl mates Willamette River Transit Bridge

Cable Stay - Refined




PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Conceptual Design Estimate

Construction Costs

Cable Stayed | Cable Stayed Hybrid
(Initial) (Refined) (Refined)

700’ Clear 680" Clear 730" Clear

$61,200,000 $62,700,000 $74,900,000




Cable Stayed | Cable Stayed Hybrid
PORTLAND-MILWAUKIE (Initial) (Refined) (Refined)

LIGHT RAIL PROJECT
May 28, 2009 700" Clear 680’ Clear 730" Clear

Construction Costs $61,200,000 $62,700,000 $74 900,000

Design Build Contractor Engineering $8,230,000 $8,895,000 $10,860,000




Cable Stayed | Cable Stayed Hybrid
PORTLAND-MILWAUKIE (Initial) (Refined) (Refined)

LIGHT RAIL PROJECT
May 28, 2009 700" Clear 680’ Clear 730" Clear

Construction Costs $61,200,000 $62,700,000 $74 900,000

Design Build Contractor Engineering $8,230,000 $8,895,000 $10,860,000




Cable Stayed | Cable Stayed Hybrid
PORTLAND-MILWAUKIE (Initial) (Refined) (Refined)

LIGHT RAIL PROJECT
May 28, 2009 700" Clear 680’ Clear 730" Clear

Conceptual Design Estimate
Construction Costs $61,200,000 $62,700,000 $74,900,000

Design Build Contractor Engineering $8,230,000 $8,895,000 $10,860,000




PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Conceptual Design Estimate
Construction Costs
Design Build Contractor Engineering
Contingencies

Requirements Risk

Cable Stayed
(Initial)

700’ Clear

$61,200,000
$8,230,000

Cable Stayed
(Refined)

680" Clear

$62,700,000
$8,895,000

Hybrid
(Refined)

730" Clear

$74,900,000
$10,860,000

$4,450,000 $8,535,000 $8,535,000



Cable Stayed | Cable Stayed Hybrid
PORTLAND-MILWAUKIE (Initial) (Refined) (Refined)

LIGHT RAIL PROJECT
May 28, 2009 700" Clear 680’ Clear 730" Clear

Conceptual Design Estimate

Construction Costs $61,200,000 $62,700,000 $74 900,000
Design Build Contractor Engineering $8,230,000 $8,895,000 $10,860,000
Contingencies

Requirements Risk $4,450,000 $8,535,000 $8,535,000

Bid - Market Risk $1,680,000 $1,855,000 $5,440,000




Cable Stayed | Cable Stayed Hybrid
PORTLAND-MILWAUKIE (Initial) (Refined) (Refined)

LIGHT RAIL PROJECT
May 28, 2009 700" Clear 680’ Clear 730" Clear

Conceptual Design Estimate

Construction Costs $61,200,000 $62,700,000 $74 900,000
Design Build Contractor Engineering $8,230,000 $8,895,000 $10,860,000
Contingencies

Requirements Risk $4,450,000 $8,535,000 $8,535,000

Bid - Market Risk $1,680,000 $1,855,000 $5,440,000




PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Conceptual Design Estimate
Construction Costs
Design Build Contractor Engineering
Contingencies
Requirements Risk
Bid - Market Risk

Design Development Risk

Cable Stayed
(Initial)

700’ Clear

$61,200,000
$8,230,000

$4,450,000
$1,680,000

Cable Stayed
(Refined)

680" Clear

$62,700,000
$8,895,000

$8,535,000
$1,855,000

Hybrid
(Refined)

730" Clear

$74,900,000
$10,860,000

$8,535,000
$5,440,000

$7,100,000 $7,250,000 $9,400,000




PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Conceptual Design Estimate
Construction Costs
Design Build Contractor Engineering
Contingencies
Requirements Risk
Bid - Market Risk

Design Development Risk

Cable Stayed
(Initial)

700’ Clear

$61,200,000
$8,230,000

$4,450,000
$1,680,000

Cable Stayed
(Refined)

680" Clear

$62,700,000
$8,895,000

$8,535,000
$1,855,000

Hybrid
(Refined)

730" Clear

$74,900,000
$10,860,000

$8,535,000
$5,440,000

$7,100,000 $7,250,000 $9,400,000




PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Conceptual Design Estimate

Construction Costs
Design Build Contractor Engineering
Contingencies

Requirements Risk

Bid - Market Risk

Design Development Risk
Differential Costs (Certain)

Cable Stayed
(Initial)

700’ Clear

$61,200,000
$8,230,000

$4,450,000
$1,680,000
$7.100.000

Cable Stayed
(Refined)

680" Clear

$62,700,000
$8,895,000

$8,535,000
$1,855,000
$7.250.000

Hybrid
(Refined)

730" Clear

$74,900,000
$10,860,000

$8,535,000
$5,440,000
$9.400.000

s | so____ | $3650000



PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Conceptual Design Estimate

Construction Costs
Design Build Contractor Engineering
Contingencies

Requirements Risk

Bid - Market Risk

Design Development Risk
Differential Costs (Certain)

Cable Stayed
(Initial)

700’ Clear

$61,200,000
$8,230,000

$4,450,000
$1,680,000
$7.100.000

Cable Stayed
(Refined)

680" Clear

$62,700,000
$8,895,000

$8,535,000
$1,855,000
$7.250.000

Hybrid
(Refined)

730" Clear

$74,900,000
$10,860,000

$8,535,000
$5,440,000
$9.400.000

o | so | $3650,000



PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Conceptual Design Estimate

Construction Costs
Design Build Contractor Engineering
Contingencies

Requirements Risk

Bid - Market Risk

Design Development Risk
Differential Costs (Certain)

Cable Stayed
(Initial)

700’ Clear

$61,200,000
$8,230,000

$4,450,000
$1,680,000
$7.100.000

Cable Stayed
(Refined)

680" Clear

$62,700,000
$8,895,000

$8,535,000
$1,855,000
$7.250.000

Hybrid
(Refined)

730" Clear

$74,900,000
$10,860,000

$8,535,000
$5,440,000
$9.400.000

o | so | $3650,000



Cable Stayed | Cable Stayed Hybrid
PORTLAND-MILWAUKIE (Initial) (Refined) (Refined)

LIGHT RAIL PROJECT
May 28, 2009 700" Clear 680’ Clear 730" Clear

Conceptual Design Estimate
Construction Costs $61,200,000 $62,700,000 $74,900,000

Design Build Contractor Engineering $8,230,000 $8,895,000 $10,860,000

Contingencies
Requirements Risk $4,450,000 $8,535,000 $8,535,000
Bid - Market Risk $1,680,000 $1,855,000 $5,440,000
Design Development Risk $7,100,000 $7,250,000 $9,400,000
| Differential Costs (Certain) $3,650,000

Grand Total (January 2009) $82,660.,000 $89.235,000 $112,785,000




Cable Stayed | Cable Stayed Hybrid
PORTLAND-MILWAUKIE (Initial) (Refined) (Refined)

LIGHT RAIL PROJECT
May 28, 2009 700" Clear 680’ Clear 730" Clear

Conceptual Design Estimate
Construction Costs $61,200,000 $62,700,000 $74,900,000

Design Build Contractor Engineering $8,230,000 $8,895,000 $10,860,000

Contingencies
Requirements Risk $4,450,000 $8,535,000 $8,535,000
Bid - Market Risk $1,680,000 $1,855,000 $5,440,000
Design Development Risk $7,100,000 $7,250,000 $9,400,000
| Differential Costs (Certain) $3,650,000

Grand Total (January 2009) $82,660.,000 $89.235,000 $112,785,000




PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Cable Stayed
(Initial)

700’ Clear

Cable Stayed
(Refined)

680’ Clear

Hybrid
(Refined)

730" Clear

Conceptual Design Estimate

Construction Costs
Design Build Contractor Engineering
Contingencies

Requirements Risk

Bid - Market Risk

Design Development Risk
Differential Costs (Certain)

$61,200,000
$8,230,000

$4,450,000

$1,680,000

$7,100,000
$0

$62,700,000
$8,895,000

$8,535,000

$1,855,000

$7,250,000
$0

$74,900,000
$10,860,000

$8,535,000
$5,440,000
$9,400,000
$3,650,000

Grand Total (January 2009)

$82,660,000

$89,235,000

$112,785,000

Grand Total (YOE August 2013)

$101,920,000

$110,120,000

$138,955,000




PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Cable Stayed
(Initial)

700’ Clear

Cable Stayed
(Refined)

680’ Clear

Hybrid
(Refined)

730" Clear

Conceptual Design Estimate

Construction Costs
Design Build Contractor Engineering
Contingencies

Requirements Risk

Bid - Market Risk

Design Development Risk
Differential Costs (Certain)

$61,200,000
$8,230,000

$4,450,000

$1,680,000

$7,100,000
$0

$62,700,000
$8,895,000

$8,535,000

$1,855,000

$7,250,000
$0

$74,900,000
$10,860,000

$8,535,000
$5,440,000
$9,400,000
$3,650,000

Grand Total (January 2009)

$82,660,000

$89,235,000

$112,785,000

Grand Total (YOE August 2013)

$101,920,000

$110,120,000

$138,955,000




PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Cable Stayed
(Initial)

700’ Clear

Cable Stayed
(Refined)

680’ Clear

Hybrid
(Refined)

730" Clear

Conceptual Design Estimate

Construction Costs
Design Build Contractor Engineering
Contingencies

Requirements Risk

Bid - Market Risk

Design Development Risk
Differential Costs (Certain)

$61,200,000
$8,230,000

$4,450,000

$1,680,000

$7,100,000
$0

$62,700,000
$8,895,000

$8,535,000

$1,855,000

$7,250,000
$0

$74,900,000
$10,860,000

$8,535,000
$5,440,000
$9,400,000
$3,650,000

Grand Total (January 2009)

$82,660,000

$89,235,000

$112,785,000

Grand Total (YOE August 2013)

$101,920,000

$110,120,000

$138,955,000




PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Cable Stayed
(Initial)

700’ Clear

Cable Stayed
(Refined)

680’ Clear

Hybrid
(Refined)

730" Clear

Conceptual Design Estimate

Construction Costs
Design Build Contractor Engineering
Contingencies

Requirements Risk

Bid - Market Risk

Design Development Risk
Differential Costs (Certain)

$61,200,000
$8,230,000

$4,450,000

$1,680,000

$7,100,000
$0

$62,700,000
$8,895,000

$8,535,000

$1,855,000

$7,250,000
$0

$74,900,000
$10,860,000

$8,535,000
$5,440,000
$9,400,000
$3,650,000

Grand Total (January 2009)

$82,660,000

$89,235,000

$112,785,000

Grand Total (YOE August 2013)

$101,920,000

$110,120,000

$138,955,000




PORTLAND-MILWAUKIE

LIGHT RAIL PROJECT
May 28, 2009

Cable Stayed
(Initial)

700’ Clear

Cable Stayed
(Refined)

680’ Clear

Hybrid
(Refined)

730" Clear

Conceptual Design Estimate

Construction Costs
Design Build Contractor Engineering
Contingencies

Requirements Risk

Bid - Market Risk

Design Development Risk
Differential Costs (Certain)

$61,200,000
$8,230,000

$4,450,000

$1,680,000

$7,100,000
$0

$62,700,000
$8,895,000

$8,535,000

$1,855,000

$7,250,000
$0

$74,900,000
$10,860,000

$8,535,000
$5,440,000
$9,400,000
$3,650,000

Grand Total (January 2009)

$82,660,000

$89,235,000

$112,785,000

Grand Total (YOE August 2013)

$101,920,000

-24%

$110,120,000

-18%

$138,955,000

3%

ariance to Budget

($32,710,000)

($24,510,000)

$4,325,000




Cost E Stl mate — Resu ItS Willamette River Transit Bridge

Cable Stay - Refined




Q uestions? Willamette River Transit Bridge

Cable Stay - Refined




Willamette River Transit Bridge

Bridge Type - Cost

Vertical Clearance




Vertical Clearance U pd ate Willamette River Transit Bridge

Additional analysis on vertical clearance to occur during

Preliminary Engineering



Vertical Clearance Presentations Willamette River Transit Bridge

e 5/4/09: FTA and US Coast Guard
e 5/7/09: RIver Users and Landside Stakeholders

e 5/13/09: Lower Columbia Region Harbor Safety Committee




riverwise

Portland-Milwaukie Light Rail Project

Existing River User Follow-Up
Willamette River Miles 13 — 16.5

Final Report

January 29, 2009

Prepared by:

Riverwise lic

1521 N. Jantzen Ave, #130
Portland, OR 97217

Under contract to:

HNTB

111 8.W. Columbia St., #940
Portland, OR 97201




Vertical Clearance U pd ate Willamette River Transit Bridge

Climate Change Research Findings
1.9 - 3.5 Increase due to flow by 2099

e Increases occur mainly during winter months

e Does not consider possible flow management mitigation - dams



Vertical Clearance U pd ate Willamette River Transit Bridge

Allowance added for

Safety and potential climate change impacts

Three feet was used

Analysis done with and without allowance to determine implications



Vertical Clearance U pd ate Willamette River Transit Bridge

Data analyzed by month

Data analyzed for various bridge height alternatives

Additional analysis on vertical clearance would occur during

Preliminary Engineering



Vertical Clearance Update

Willamette River Transit Bridge

Analyzed River Data

Analyzed a wide range of vertical clearance alternatives

65.00°
72.00°
75.00°
76.00°
77.00°
77.36
78.00°
78.36’
79.00°

80.00’
81.00’
82.00’
83.00’
84.00’
85.00’
90.00’
120.00’



Vertical Clearance Update

Willamette River Transit Bridge

Analyzed River Data

Analyzed a wide range of vertical clearance alternatives

65.00°
72.00°
75.00°
76.00°
77.00°

(717.36
78.00°
78.36'
79.00’

80.00’
81.00’
82.00’
83.00’
84.00’
85.00’

e 90.00°

e 120.00°

Example



Vertical Clearance U pd ate Willamette River Transit Bridge

Portland Spirit’s Vessels

Air Draft; 58’ Air Draft: 44’

—qﬂllull-@ : lL“

Columbia Gorge Portland Splrlt

(Copied from: http://www.portlandspirit.com/sternwheeler.php (Copied from: http://www.portlandspirit.com/spirtech.php)
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Summary Change in %
Between
Percent Passage Clearances for

Dec
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Summary Change in %
Between

Percent Passage Clearances for
Dec
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Vertical Clearance Alternatives Analysis
Portland Spirit's Columbia Gorge: 58' Air Draft

100.0%
90.0%
80.0%
70.0%
- Graphed percent passage in December
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Vertical Clearances
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Vertical Clearance Alternatives Analysis
Portland Spirit's Columbia Gorge: 58' Air Draft

100.0%
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Graphed percent passage in December
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Vertical Clearance Alternatives Analysis
Portland Spirit's Columbia Gorge: 58' Air Draft

100.0%
90.0%
80.0%
70.0%

Beyond 77.36’ there is

60.0%

No Change
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Vertical Clearance Alternatives Analysis
With Three Foot Allowance for Climate Change and Safety
Portland Spirit's Columbia Gorge: 58" Air Draft
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Vertical Clearance U pdate Willamette River Transit Bridge

Draft Findings

Additional vertical clearance provides diminishing benefit to
existing commercial river users at about 77.36’



AnalySiS of Landside ImplicatiOnS Willamette River Transit Bridge

Provide for stations at grade



Analysis of Landside Implications Willamette River Transit Bridge

Analyzed a wide range of vertical clearance alternatives

¢ 65.00’ « 80.00’

o 72.00’ e 85.00’

e 75.00° » 85.00' with ADA compliant ramps and landings
o 77.36’ « 90.00’

e 78.36’ e 120.00’






Analysis of Landside Implications

Willamette River Transit Bridge

Implications Tabulated

SDEIS Alt "A" SDEIS Alt "B" Alt1 Alt2 Alt3 Altd Alt5 Alt6 Pre-SDEIS Alt Pre-SDEIS Alt
65 feet 72 feet 75 feet 77.36 feet 78.36 feet 80 feet 85 feet 85 feet 90 feet 120 feet
Evaluation Criteria
Order Of Magnitude Cost Delta ($2,400,000) | ($1,400,000) 30 $0 $3,700,000 $16,200,000 $25,300,000 $17,200,000 $49,700,000 $84,800,000
River User Impacts (List is not comprehensive)
Columbia Gorge ®
Percent passing - December 0.8% 91.9% 97.6% 98.9% 99.7% 100.0% 100.0% 100.0% 100.0% 100.0%
Number of days over last 30 years in December WITHOUT passage 901 74 22 10 3 0 1] 0 0 0
Sternwheeler Steamer Portland ®
Percent passing from April to Nov 0.0% 0.0% 26.8% 73.3% 83.3% 92.4% 99.7% 99.7% 100.0% 100.0%
No. of days over last 30 years between April and Nov WITHOUT passa 7143 7143 5218 1,888 1,174 533 22 22 0 0
7.75% sloped ped ramp w/
landings on each side
3.27% sloped 4.36% sloped | 445% sloped | 4.75% sloped | 4./5% sloped 4.75% sloped 475% sloped  [Approx 6% (5.85%) slope on|  4.75% sloped
DA Condition walkway walkway walkway walkway walkway walkway walkway bike path each side walkway 4 75% sloped walkway
Climb- Bike and Ped (Water Ave to Hi Poil 33 40' 43' 45’ 46' 48' 53' 53' 58' 88'
34 vertical feet/ 1,150 linear
Steeper for all modes. feet of switchback ramps to
Exceeds LRT maximum access OMSI Station
Sight distance at crest vertical curve on bridge Better Better No change No change No change No change Mo change No change No change No change
Light Rail and Bus Station Grades
Moody Ave Station 0.50% 0.50% 0.50% 0.50% 0.59% 0.73% 117% 0.50% 161% 2.96%
OMSI Station 1.00% 1.00% 1.00% 1.00% 1.19% 1.50% 2.44% 1.00% 2.75% 0.75%
More ROW
Streetcar close the loop project implications Similar to LPA | Similar to LPA | Similar to LPA | Similar to LPA | Similar to LPA needed More ROW needed Similar to LPA More ROW needed| Much more ROW needed
Future Infrastructure Cost- SWF Mo Change Mo Change No Change No change Minar Slightly more More No change Most Mare
Additional fill at Moody Ave 0 0 0 0" 05 15 35 0 5' g’
Fill at 2020 Moody Ave. driveway 0 0 0 0" 4' 6' 12! 0 14 0
Additional fill at future Bond Ave o o 0 0 1 2 6 0 =10 328"
Future greenway clearance at west abutment 12' 13 13' 13’ 14 15' 20 13' 24 55'
Fill at Water Ave (Current ROW) 3 3 3 3 4 6' g 3 11' 53
Eastbank Espalanade Implications
Greenway clearance at east abutment (10" min) 10' 10 10' 10 10 12" 10 17 50'
Required excavation for min clearance at east abutment (7" [(zD) (67) (9) 49 0 [ o o'
Stormwater No Change No Change No Change No change Minor Slightly worse Worse No change Still worse Worst
Urban Design/Visual Impacts (ranked 1= best, 10= worst) 1 2 3 4 5 6 7 8 9 10
Sellwood Bridge Implications Iore Minor None Minor Minor Slightly More More More Still More Wost




AnalySiS of Landside ImplicatiOnS Willamette River Transit Bridge

Relative Landside Implications for Bridge Clearance Alternatives
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Vertical Clearance U pdate Willamette River Transit Bridge

Draft Findings

Additional vertical clearance provides diminishing benefit to
existing commercial river users at about 77.36’

Moderate to significant landside impacts for incremental
Increases in bridge vertical clearance occurs at about 77.36’
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Draft Findings

Additional vertical clearance provides diminishing benefit to
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Questions?



Willamette River Transit Bridge

Bridge Type - Cost

Vertical Clearance

Bicycle — Pedestrian Path Width




Bicvcle — Pedestrian Path Width Willamette River Transit Bridge
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Portland-Milwaukie Light Rail

= Light Rail stations
Arterial streets

D Inner Districts
[ outer Districts




Table 1. Mode Split Scenarios
Trips Trips
23.5mi. | >3.5 mi.

Table 2. Year 2030 Bike \Walk Trips

on Proposed Bridae

PM Peak Hour
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Bicycle — Pedestrian Path Width Willamette River Transit Bridge
Demand Analysis - Findings

« Uphill traffic with varying climbing speeds create conflict events

* Opportunities to provide passing needed
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Q uestions? Willamette River Transit Bridge

Bridge Type - Cost

Vertical Clearance

Bicycle — Pedestrian Path Width




Next Ste PS Willamette River Transit Bridge

e June 22, 20009: Steering Committee Meeting

Fall 20009: WRBAC meeting

December 2009: 25% Design Submittal

Early Spring 2010: WRBAC meeting

March 2010: 30% Design Submittal

Iy
[ -




Willamette River Transit Bridge

Thank you

For more information, visit:
trimet.org/pm





