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8/20/2009 1

Tier 1 Criteria  
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 1 Option 121 Option 12 Modified1

Traffic  

 Travel time 

1,000 feet west of Force 
Avenue to the center of the 
interchange 

 Model does not 
provide an appropriate 
comparison for No 
Build. Qualitatively, 
travel times for all 
Build scenarios would 
be improved from the 
No Build scenario. 

AM                PM 

EB     WB     EB     WB 

AM                PM 

EB     WB     EB     WB  

AM                PM 

EB     WB     EB     WB 

AM                PM 

EB     WB     EB     WB 

AM                PM 

EB     WB     EB     WB 

 Vehicles per peak hour 03653402410030365340241003 300    1420   435    630 300    1420   435    630 300    1420   435    630 

 Travel time (seconds) 29865757298657    75 83      78       92      72 83      78       92      72 83      78       92      72 

 Cumulative travel time 
(volume*travel time for peak 
hour in hours) 

117263111726      13 7        31       11      13 7        31       11      13 7        31       11      13 

 Terminal 6 to interchange 
(seconds) 93114783493493114783493 4 402    397     411    391 402    397     411    391 402    397     411    391 

 Truck Travel Time (in seconds) 

 1,000 feet west of Force 
Avenue to NB ramp meter 
(PM Peak Period) 

 SB off ramp to 1,000 feet 
west of Force Avenue (AM 
Peak Period) 

Traffic for the two most 
critical movements in 
the peak hours is 
severely congested: 
AM southbound off-
ramp traffic impacts 
the I-5 mainline. PM 
northbound traffic 
experiences delays > 
10 minutes per vehicle.

 PM eastbound: 138  

(1,025 vehicle/hr, 39 hours 
of cumulative travel time) 

 AM westbound: 100  

(700 vehicle/hr, 19  hours of 
cumulative travel time ) 

 PM eastbound: 138  

(1,025 vehicle/hr, 39 hours of 
cumulative travel time) 

 AM westbound: 100  

(700 vehicle/hr, 19  hours of 
cumulative travel time ) 

 PM eastbound: 140  

(1,025 vehicle/hr, 40 hours of 
cumulative travel time) 

 AM westbound: 111  

(700 vehicle/hr, 22  hours of 
cumulative travel time ) 

 PM eastbound: 140  

(1,025 vehicle/hr, 40 hours of 
cumulative travel time) 

 AM westbound: 111  

(700 vehicle/hr, 22  hours of 
cumulative travel time ) 

 PM eastbound: 140  

(1,025 vehicle/hr, 40 hours of 
cumulative travel time) 

 AM westbound: 111  

(700 vehicle/hr, 22  hours of 
cumulative travel time ) 

Traffic Operations 

 Level of Service (peak hour) 

 Marine Drive/Force Avenue 
intersection(s) (average 
delay per vehicle in 
seconds) 

AM                PM 

LOS A (8.7)  LOS F (99.7)

AM                     PM 

LOS A (6.1)        LOS B (11.3) 

AM                     PM 

LOS A (6.1)        LOS B (11.3) 

AM                     PM 

LOS A (5.8)        LOS A (9.6) 

AM                     PM 

LOS A (5.8)        LOS A (9.6) 

AM                     PM 

LOS A (5.8)        LOS A (9.6) 

Ramp design and 
access (Geometry of 
Marine Drive and 
Interchange movements)

D indicates curve 

 MD skew with I-5: 90° ideal 

 Interchange spacing (HI-MD): 
15,800’ Std. 

 Ramp Weave (HI-MD): 1000’ 
Min.

 MD skew with I-5: 54° 

 Interchange spacing (HI-MD): 
2500’ 

 Ramp Weave (HI-MD): 875’ 

 MD skew with I-5: 57° 

 Interchange spacing (HI-MD): 
2500’ 

 Ramp Weave (HI-MD): 875’ 

 MD skew with I-5: 80° 

 Interchange spacing (HI-MD): 
2900’ 

 Ramp Weave (HI-MD): 1450’ 

 MD skew with I-5: 76° 

 Interchange spacing (HI-MD): 
2900’ 

 Ramp Weave (HI-MD): 1375’ 

 MD skew with I-5: 67° 

 Interchange spacing (HI-MD): 
2900’ 

 Ramp Weave (HI-MD): 1230’ 

                                                                
1 Traffic operations for this option were similar to the Standard Alignment.  Minor differences in geometry could change these values by less than 5%. 
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Tier 1 Criteria  
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 1 Option 121 Option 12 Modified1

 Marine Drive to Martin Luther 
King Jr. Boulevard 

45 mph curve right (D=30°) 
G=4.2% 

-

45 mph curve left (D=14°) –
G=3.0% 

-

-

-

60 mph curve right (D=6°) - 
G=2.8% 

45 mph curve right (D=28°) 
G=4.2% 

-

55 mph curve left (D=11°) –
G=3.0% 

-

-

-

60 mph curve right (D=6°) - 
G=2.8% 

-

-

45 mph curve right (D=60°) 
G=1.5% 

Straight line: G=1.5% 

40 mph curve left (D=63°): 
G=1.5% 

Straight Line: G=1.5% 

60 mph curve right (D=25°): 
G=2.5% 

40 mph curve right (D=61°) – 
G=2.7% 

straight line – G=0.9% 

40 mph curve left (D=55°) - 
G=0.9% 

-

45 mph curve left (D=7°) – G=flat 

-

60 mph curve right (D=25°) - 
G=2.5% 

40 mph curve right (D=56°) – 
G=3.2% 

straight line – G=1.0% 

40 mph curve left (D=43°) - G=1.0%

-

45 mph curve left (D=9°) – G=2.5% 

-

60 mph curve right (D=18°) - 
G=0.2% 

 I-5 southbound to Marine Drive 
westbound 

straight line - G=1.5% 

15 mph curve right (D=132°)  
G=1.1% 

straight line - G=1.5% 

15 mph curve right (D=128°) - 
G=1.1% 

Straight line: G=0.7% 

15 mph curve right (D=104°): 
G=0.1% 

Straight line: G=0.7% 

15 mph curve right (D=128°): 
G=0.1% 

Straight line: G=1.0% 

15 mph curve right (D=136°): 
G=1.0% 

 Marine Drive eastbound to I-5 
northbound 

15 mph curve right (D=55°): 
G=2.9% 

40 mph curve left (D=171°):  
G=1.8% 

Straight line: G=3.4% 

15 mph curve right (D=54°): 
G=2.9% 

40 mph curve left (D=171°):  
G=1.8% 

Straight line: G=3.4% 

45 mph curve left (D=88°): 
G=4.0% 

40 mph curve left (D=87°):  
G=flat% 

Straight line: G=flat 

-

40 mph curve left (D=179°) – 
G=2.7% 

Straight line - G=flat 

-

40 mph curve left (D=179°) – 
G=3.4% 

Straight line - G=2.4% 

 Marine Drive eastbound to I-5 
southbound 

40 mph curve left (D=59°) - 
G=3.8%(combined with MDe-5n)

Straight line - G=5.0% 

40 mph curve right (D=48°) - 
G=5.0% 

40 mph curve left (D=54°) - 
G=3.8% (combined with MDe-5n)

Straight line - G=5.0% 

40 mph curve right (D=48°) - 
G=5.0% 

15 mph curve right (D=72°) – 
3.3%

Straight line – 3.3% 

15 mph curve right (D=60°) - 
G=3.3%  

Straight line - G=3.3% 

15 mph curve right (D=58°) - 
G=0.4%  

Straight line - G=2.0%

 Martin Luther King Jr. Boulevard 
to I-5 northbound 

40mph curve right (D=52°) - 
G=5.8% 

40 mph curve right (D=51°) - 
G=5.8% 

35 mph curve right (D=66°): 
G=4.9% 

40 mph curve right (D=66°) - 
G=5.7% 

40 mph curve right (D=57°) - 
G=4.9% 

delta:  the central 
angle of the curve 
(acute deltas are more 
desirable) 

G indicates the grade:
the steepness of the 
vertical alignment 
expressed in 
percentage (flatter 
grades are more 
desirable)

 Potential for arterial to impact 
ramp or freeway operations  Little to none 

2 Marine Drive Access 
Spacing Standard 

 Standard for Access 

 1320’ from interchange for first 
full access 

 1320’ from interchange for a 
right-in/right-out 

 175’ to Ross Island Sand & 
Gravel west driveway 

 215’ to Ross Island Sand & 
Gravel west driveway 

 740’ to Ross Island Sand & 
Gravel west driveway 

 620’ to Ross Island Sand & 
Gravel west driveway 

 525’ to Ross Island Sand & 
Gravel west driveway 

                                                                
2 Final access to Marine Drive will be determined through the IAMP and r/w negotiation process. 
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Tier 1 Criteria  
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 1 Option 121 Option 12 Modified1

Roadway alignment 

Qualitative evaluation of impacts  
to trucks west of I-5 

 Number of curves 

 signalized intersections 

 Signalized intersection on curves

 1 curve (45 mph) 

 1 signalized intersection 

 0 signalized intersections on 
curve 

 1 curve (45 mph) 

 1 signalized intersection 

 0 signalized intersections on 
curve  

 2 curves (40 mph s, 40 mph n)

 1 signalized intersection 

 0 signalized intersections on 
curve 

 2 curves (40 mph s, 40 mph n) 

 1 signalized intersection 

 0 signalized intersections on 
curve 

 2 curves (40 mph s, 40 mph n) 

 1 signalized intersection 

 0 signalized intersections on 
curve 

 Intersection design – standard 
intersections and intersections 
on a curve AASHTO 2004 p. 
68,72, 388, and 469 

 Meets AASHTO guidance for design speed and intersection design 

Design Standards 

 NHS-route design standards  Meets CFR Title 23, part  625 requirements 

Multi-modal 

 Transit/bicycle/pedestrian 
amenities 

 Grade for LRT bridge near 
Marine Drive  

 Pedestrian and bicycle facilities 

 No change  5% LRT grade 
 Sidewalk, bike lanes and Multi-use path to be included. Similar bicycle and pedestrian facilities for all of the alternatives 

Land Use and Development  

Development 
opportunities 

 Qualitative assessment of 
development opportunities near 
the LRT station  

 Potential new open land 

 No change  East of station would be 
reserved for interchange. 
Interchange area could be 
used for storm water 
retention/detention. Expo 
property remains intact. 

 Redevelopment of Expo 
property could be toward 
Vanport wetland and light rail 
station. 

 No additional ODOT surplus 
ROW available. 

 Similar to the Standard 
Alignment.  

 Redevelopment of Expo 
property could be toward 
Vanport wetland and light rail 
station. 

Ramps would cross northeast 
corner of Expo property and 
the existing light rail station.  

 Areas east of the light rail 
station would most likely be 
used for storm water 
retention/detention, or 
potentially as an open space 
area 

 Redevelopment of Expo 
property could be toward 
Vanport wetland and light rail 
station. 

Ramps would affect less Expo 
property than the Standard 
Modified.  

 Redevelopment of Expo 
property could be toward 
Vanport wetland and light rail 
station. 

 Location of the ramps east of 
the light rail station would limit 
any potential development on 
ODOT-owned parcels. The 
most likely use would be for 
storm water 
retention/detention, or 
potentially as an open space 
area

 Redevelopment potential and 
orientation would be similar to 
Option 12. 

Land use  Acreage within area by zoning 
(identify existing uses in area) 

 Entire project area is IG2 and part of a Regionally Significant Industrial Area (RSIA) overlay. Conservation overlays cover areas along the Vanport wetlands to the south 
and the Multnomah Channel to the north. Design and aircraft landing overlays cover Expo and interchange areas.   
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Tier 1 Criteria  
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 1 Option 121 Option 12 Modified1

Right-of-way  Acres of new right-of-way 
required serca9.2serca0.3serca8.3serca2.3serca0.3

Businesses 

 Number and type businesses 
affected, displaced 

 Acquisition (number of 
parcels with r/w acquisition)

 No change   8 – parcels with r/w acq  8 – parcels with r/w acq.   7 – parcels with r/w acq.  7 – parcels with r/w acq.   7 – parcels with r/w acq. 

 Access on west side of Force 
Avenue 

 Harsch 

 Peninsula Terminal 

 Harsch Stockyards 

 Harbor Oil 

 2 full to Force Ave 

 1 full to Force Ave 

 1 full to Force Ave 

 2 full to Force Ave 

 No change 

 No change  

 No change  

 No change  

 Access on north side of Marine 
Drive 

 Ross Island Sand & Gravel

 Diversified Marine 

 Larson Parcel 

 Pier 99 

 2 full to Marine Drive 

 1 full to Marine Drive 

 1 full to Marine Drive 

 1 full to Marine Drive 

 TBD to Marine Dr2

 1 full to local road 

 1 full to local road 

 1 full to local road 

 TBD to Marine Dr2, 1 full to local 

 1 full to local road 

 1 full to local road 

 1 full to local road 

 Access  to existing vacant 
parcels north of Marine Drive  

 No Change  No direct access is 
proposed. Light rail bridge 
restricts access to vacant 
parcel currently used for 
storage 

 Same as Standard Alignment  Similar to Standard 
Alignment, although the more 
southerly location of Marine 
Drive could improve 
circulation and may permit 
some room for storage space 
for Diversified Marine. 

 Similar to Modified Standard 
but would locate Marine Drive 
closer to Ross Island Sand 
and Gravel and Diversified 
Marine and provide less 
potential storage space. 

 Access to vacant storage areas 
would be similar to Option 12. 

 Access to Expo Center 

 1 full to Expo road 

 3 full to Force Ave 

 3 full to Marine Dr 

 No change to Expo Road 

 No change to Force Avenue 

 No access to Marine Drive2

 2 full to Expo Road 

 No change to Force Avenue 

 No access to Marine Dr2

Access to developed and 
developable parcels 

 Neighborhood connectivity 

 Local street system connections

 No change 
 All alternatives would provide similar local street connectivity.  
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Tier 1 Criteria  
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 1 Option 121 Option 12 Modified1

Permitting

 Level of difficulty in permitting 
(types of permits potentially 
required, conflicts with Vanport 
wetlands easement) 

 Direct impacts to Wetland 
near interchange will require 
Corps and DSL permits, also 
needed for bridge 
construction.  Although 
mitigation for impacts less 
than 0.1 acre is often not 
required, overall project 
impacts will exceed this 
threshold.   

 City of Portland permitting 
will need to include impacts 
to E-zone (wetland buffer).  

 No conflict with the Vanport 
conservation easement has 
been identified with this 
alignment. 

 Impacts to the Portland 
Harbor levee will be 
reviewed through the Section 
408 process.  

 Permitting would be similar to the Standard Alignment. 
 Permitting would be similar to the Standard, although any impacts 

to the Portland Harbor levee, such as relocating it, will require Corp 
approval.  

Environmental impacts or benefits 

 Estimated acreage (including 
buffer) affected and potential 
mitigation  

 Approximately 0.09 acre of 
direct impact to wetland L/M 
near interchange with 0.71 
acres of combined Vanport-
L/M wetlands buffer impact.  
Although mitigation for direct 
impacts less than 0.1 acre is 
often not required, overall 
project impacts will exceed 
this threshold.  

 Approximately 0.09 acre of 
direct impact to wetland L/M 
near interchange with 0.71 
acres of combined Vanport-
L/M wetlands buffer impact.  
Although mitigation for direct 
impacts less than 0.1 acre is 
often not required, overall 
project impacts will exceed 
this threshold. 

 I-5 NB on-ramp would cross 
the northern extent of wetland 
L/M near the interchange, 
resulting in approximately 
0.18 acres of direct impact 
and 0.62 acres of combined 
Vanport-L/M wetlands buffer 
impact. 

 I-5 NB on-ramp would cross 
the northern extent of wetland 
L/M and the combined 
Vanport-L/M wetlands buffer 
near the interchange, resulting 
in 0.60 acres of buffer impact. 
There would be no direct 
impact to wetland L/M or the 
Vanport wetlands. 

 I-5 NB on-ramp would avoid the 
northern extent of wetland L/M 
but cross the combined Vanport-
L/M wetlands buffer near the 
interchange, resulting in 0.07 
acres of buffer impact. There 
would be no direct impact to 
wetland L/M or the Vanport 
wetlands. 

Wetlands 

 Minimum distance between 
north bound flyover ramp and 
Vanport Wetland Boundary 

 60’  60’  80’  130’  210’ 
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Tier 1 Criteria  
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 1 Option 121 Option 12 Modified1

Biology 
 Potential impacts to threatened 

and endangered (T&E) species 
( vibration, noise, lights) 

 All of the options place 
elevated ramps near the 
Vanport wetlands. The 
Standard Alignment and 
Option 14 place ramps the 
closest to the Vanport 
wetlands 

Noise and air quality impacts 
would likely  be similar for all 
of the options 

 Biological impacts to the 
Portland Harbor are not 
significantly different 
between the options. Storm 
water retention/treatment 
with any of the options  

 No currently listed 
threatened and endangered 
(T&E) species use the 
interchange area, impacts to 
the nearby wetlands and 
buffer areas (see above)  
would affect native 
songbirds, mammals, and 
amphibians. 

 All of the options place 
elevated ramps near the 
Vanport wetlands. The
Standard Alignment and 
Option 14 place ramps the 
closest to the Vanport 
wetlands 

 Noise and air quality impacts 
would likely  be similar for all 
of the options 

 Biological impacts to the 
Portland Harbor are not 
significantly different between 
the options. Storm water 
retention/treatment with any of 
the options could benefit 
water quality.  

 Noise and air quality impacts 
would likely  be similar for all 
of the options 

 No currently listed threatened 
and endangered (T&E) 
species use the interchange 
area, impacts to the nearby 
wetlands and buffer areas 
(see above) would affect 
native songbirds, mammals, 
and amphibians. 

 All of the options place 
elevated ramps near the 
Vanport wetlands. Standard 
Modified places ramp system 
slightly further from the 
Vanport wetlands than 
Standard and Option 14.  

 Noise and air quality impacts 
would likely  be similar for all 
of the options 

 Biological impacts to the 
Portland Harbor are not 
significantly different between 
the options. Storm water 
retention/treatment with any 
of the options could benefit 
water quality.  

 Noise and air quality impacts 
would likely  be similar for all 
of the options 

No currently listed threatened 
and endangered (T&E) 
species use the interchange 
area, impacts to the nearby 
wetlands and buffer areas 
(see above) would affect 
native songbirds, mammals, 
and amphibians. 

 All of the options place 
elevated ramps near the 
Vanport wetlands. Option 12 
places ramp system slightly 
further from the Vanport 
wetlands than Standard 
Modified.  

 Noise and air quality impacts 
would likely  be similar for all 
of the options 

 Biological impacts to the 
Portland Harbor are not 
significantly different between 
the options. Storm water 
retention/treatment with any of 
the options could benefit water 
quality.  

 Noise and air quality impacts 
would likely  be similar for all 
of the options 

 No currently listed threatened 
and endangered (T&E) 
species use the interchange 
area, impacts to the nearby 
wetlands and buffer areas 
(see above) would affect 
native songbirds, mammals, 
and amphibians. 

 All of the options place elevated 
ramps near the Vanport 
wetlands. Option 12 Modified 
places ramp system slightly 
further from the Vanport 
wetlands than Option 12.  

Environmental Mitigation 
Considerations 

 Wetlands, runoff and water 
quality treatment 

 Mitigation for unavoidable impacts to wetland(s) will be required.  Buffer impacts will be mitigated for by replacing functions elsewhere. 

 Storm Water would be treated regardless of which alternative is chosen.  No appreciable difference between alternatives.  

Cost

 2008 costs (does not include 
access modifications, wetland 
mitigation, contingency, 
escalation, or inflation) 

$365M M083-063$M073-063$M583$-563$M073-063$
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Tier 1 Criteria  
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 1 Option 121 Option 12 Modified1

Constructability/Staging 

 Qualitative discussion of 
constructability/staging 

 New structure crosses I-5 to 
the north of existing Marine 
Drive alignment. 

The overlap over the existing 
road would require 
constructing a temporary 
intersection and some 
realignment both north and 
south of Marine Drive, 

Constructability would be 
similar to the Standard 
Alignment

 New structure crosses I-5 to 
the south of existing Marine 
Drive alignment. 

 Most of structure can be built 
while existing interchange is 
in service. 

 Constructability would be 
similar to the Modified 
Standard Alignment 

 Constructability would be similar 
to the Modified Standard 
Alignment 

 There would be some 
improvement on the east side 
with the tie in to MLK.   
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Tier 2 Criteria 
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 3 Option 121 Option 12 Modified1

Traffic 

 Peak hour  truck trips on 
Marine Drive west of I-5-
2030

AM           PM 

EB    WB     EB    WB 

230   260    140     80 

AM                     PM 

EB           WB       EB          WB 

230          260      140           80 

Similar to the Standard Alignment 

 Free-flow versus stop 
locations at ramp terminals  All alternatives would provide similar ramp terminal operations 

Traffic Operations 
 Marine Drive Interchange 

Level of Service 

 Intersection at 
interchange (average 
delay per vehicle in 
seconds) 

AM                     PM 

LOS F(>100)   LOS F(>100)

V/C: 0.97            V/C: 1.00

AM                     PM 

LOS B (15.4)      LOS B (19.1) 

V/C: 0.59            V/C: 0.66 

AM                     PM 

LOS B (15.4)      LOS B (19.1) 

V/C: 0.59            V/C: 0.66 

AM                     PM 

LOS B (11.8)      LOS B (14.6) 

V/C: 0.61            V/C: 0.66 

AM                     PM 

LOS B (11.8)      LOS B (14.6) 

V/C: 0.61            V/C: 0.66 

AM                     PM 

LOS B (11.8)      LOS B (14.6) 

V/C: 0.61            V/C: 0.66 

Way-finding I-5 to Port of 
Portland 

 Signage requirements  

 Potential for confusion 

 Single or combined 
ramp access 

 MD WB similar to existing 

 MD EB to I-5 south and north 
combined 

 MD WB similar to existing 

 MD EB to I-5 south and north 
separated 

 MD WB similar to existing 

 MD EB to I-5 south and north 
separated 

 MD WB similar to existing 

 MD EB to I-5 south and north 
separated 

 MD WB similar to existing 

 MD EB to I-5 south and north 
separated 

 Approach speed/Posted 
Speed, side street traffic, 
back of queue conditions 

 Force Avenue 
intersection loaded from 
south, right turn from 
Force is the primary 
movement 

 Force Avenue intersection 
loaded from south, right turn 
from Force is the primary 
movement 

 Similar to Standard Alignment 
Design Standards 

 NHS-route design standards Meets CFR Title 23, part 625 requirements 

                                                                
3 Traffic operations for this option were similar to the Standard Alignment.  Minor differences in geometry could change these values by less than 5%. 
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Tier 2 Criteria 
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 3 Option 121 Option 12 Modified1

Land Use and Development Opportunities

Access to developed and 
developable parcels 

  Qualitative discussion of 
accessibility and visibility of 
areas from interchange  

 Freight access and internal 
circulation 

 The interchange ramps and 
interchange intersection 
would all be elevated and 
would be the dominant 
structure in the area. Views 
on and in the vicinity of the 
interchange could be 
obstructed by the 
interchange itself and/or the 
ramp system, except for  the 
Marine Drive/I-5 northbound 
ramp that would have the 
highest elevation in the 
interchange.    

 Freight movement similar to 
today because alignment on 
existing Marine Drive 
Interchange.  

 Access to Diversified Marine 
and Ross Island modified.  

 Access to Expo includes the 
addition of an access point to 
the local road system near 
the light rail station 

 Access on the east side of 
the interchange would be on 
the new local road system. 
Freeway access would be 
via Martin Luther King Junior 
Boulevard.  

 Views and visibility similar to 
Standard Alignment 

 Access to Expo includes the 
addition of an access point to 
the local road system near the 
light rail station 

 Freight movement similar to 
Standard Alternative 

 Provides full access to Ross 
Island Sand and Gravel and 
Diversified Marine from local 
street system. 

Access on the east side of the 
interchange would be on the 
new local road system. 
Freeway access would be via 
Martin Luther King Junior 
Boulevard. 

The interchange shifts slightly to the south under these options, although the ramp system on the west 
side of the interchange would obstruct views from Expo Center to the east.  Views from the east side 
of the interchange toward the west could be less affected than under the Standard and Option 14 
because the interchange is further to the south. Views on and in the vicinity of the interchange could 
be obstructed by the interchange and/or ramp system, except for  the Marine Drive/I-5 northbound 
ramp that would have the highest elevation in the interchange.    

 Provides one access to Ross Island Sand and Gravel from the local street system. 

 Provides one access  to Diversified Marine from the local street system. 

 Provides full access to Ross Island Sand and Gravel and Diversified Marine from local street system. 

 Access to Expo includes the addition of an access point to the local road system near the light rail 
station 

 Freight movement similar to Standard Alternative 

 Access on the east side of the interchange would be on the new local road system. Freeway access 
would be via Martin Luther King Junior Boulevard. 
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Tier 2 Criteria 
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 3 Option 121 Option 12 Modified1

 Qualitative discussion of 
riverfront accessibility for 
recreation/potential 
redevelopment 

 No change 

Riverfront accessibility would 
be the same as No Build, 
although improved 
recreational amenities could 
improve access 

 Interchange is close to the 
waterfront. Ramp system 
could make the area less 
attractive for recreation 
because of local road 
system, ramp piers, and 
existing industrial uses. 

Recreational amenities similar 
to the other alternatives. 

 Riverfront accessibility could 
be possible north of new 
Marine Drive alignment, 
although the levy and existing 
industrial uses currently 
prevent direct access to the 
river. 

 Interchange is close to the 
waterfront. Ramp system 
could make the area less 
attractive for recreation 
because of local road system, 
ramp piers, and existing 
industrial uses. 

 Recreational amenities similar 
to other alternatives. 

Potential river accessibility the 
greatest of the alternatives, 
although levy would still 
prevent direct access to 
channel. Existing industrial 
uses along interchange would 
also prevent access to that 
area. 

 Interchange location further 
from the Portland Harbor than 
the Standard Alignment and 
Option 14 and may allow 
using vacant area for open 
space. 

 Both options provide similar potential for riverfront access and 
recreational opportunities as the Modified Standard option 

Freight movement 

 Qualitative discussion of 
impact to trucks and 
value/type of freight  

Travel times/delay/wear and 
tear for freight and vehicles 

 Travel times and delay are discussed in Tier 1. Wear and tear on vehicles was not analyzed.  

 Qualitative discussion of 
cost of delay for freight 
(FHWA estimates that delay 
costs approximately $70 per 
hour per trip). 

 The Standard Alignment 
would have the least delay of 
the options the least cost 
from delay of the options. 

 Option 14 would likely be 
similar to the Standard 
Alignment 

 Both options would likely be similar to the Modified Standard. Delay was not significantly more per trip 
than the Standard Alignment. 

Impacts or benefit to rail 
spur 

 Potential impacts from 
construction 

 No Impacts are anticipated to rail spur 

Environmental impacts or benefits

Historic resources  Potential impacts to historic 
properties  Pier 99 (built 1960) 

Visual Resources  Qualitative discussion of 
visual impacts  All alternatives would construct a new interchange on I-5. No significant differences between the alternatives 
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Tier 2 Criteria 
Criteria Measurement/Methodology No Build Standard Alignment Option 14 Modified Standard 3 Option 121 Option 12 Modified1

Air quality and  greenhouse 
gas (GHG)emissions 

Potential impacts from 
intersection operations 

Qualitative discussion based 
on number of intersections 
and traffic modeling results 

 No significant air quality impacts and no substantial differences between the options4

                                                                
4 Sub-area emissions for mobile source air toxins (MSATs) and other pollutants would be lower than No-build, based on modeling conducted for the DEIS; none of the interchange options being evaluated would be expected to substantially change that 
finding.  Carbon monoxide (CO) hotspot analysis for the DEIS showed that the intersections most impacted by the project would have CO concentrations well within (about 50 to 85 percent below) federal CO standards; none of the interchange options  
being evaluated would be expected to change that finding.   The DEIS analysis showed that the project would reduce overall greenhouse gas (GHG) emissions compared to No-build; traffic speeds have an effect on GHG emissions, but the expected 
differences in speeds associated with the different interchange design options would be expected to have no meaningful differences in carbon dioxide (CO2) emissions. 
Updated data from previous version is shown in bold text.
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