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Appendix D: Plate 1

Earthq uake Regio nal Impact Analysis fo r Co lumb ia Co unty, Orego n and Clark Co unty, Washingto n
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Hydrography: National Hydrography Dataset, 2018
Arterial network: Washington Dept. of Transportation, 2019;
Oregon Dept. of Transportation, 2018
Washington, Multnomah County population density: Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.
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Appendix D: Plate 2

Population Density and Building Location
Clark County, Washington

-122.5°

Earthq uake Regional Im p ac t Analysis for Colum bia County, Oregon and Clark County, Washington

Floating struc tures and buildings 
less than 400 sq uare feet
not inc luded in building count

Permanent Residents
Per 20-Acre Cell
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Source Data:
Hydrography: National Hydrography Dataset, 2018
Arterial network: Washington Dept. of Transportation, 2019;
Oregon Dept. of Transportation, 2018
Multnomah County population density: Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.
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T u a l a t i n   M o u n t a i n s

Site Peak Ground Acceleration
Simulated Cascadia Subduction Zone Magnitude 9.0 Earthquake

Appendix D: Plate 3-123°

Earthquake Reg ional Impact Analysis for Columbia County, Oreg on and Clark County, Washing ton
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Hydrography: National Hydrography Dataset, 2018
Site peak ground acceleration for Washington, Multnomah Counties:
Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.
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T u a l a t i n   M o u n t a i n s

Site Peak Ground Acceleration
Simulated Portland Hills Fault Magnitude 6.8 Earthquake

Appendix D: Plate 4-123°

Source Data:
Hydrography: National Hydrography Dataset, 2018
Site peak ground acceleration for Washington, Multnomah Counties:
Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.

Earthquake Regional Impact Analysis for Columbia County, Oregon and Clark County, Washington
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Perceived Shaking and Damage Potential
Simulated Cascadia Subduction Zone Magnitude 9.0 Earthquake

Appendix D: Plate 5

Source Data:
Hydrography: National Hydrography Dataset, 2018
Modified Mercalli Intensity for Washington and Multnomah Counties:
Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.
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This map is intended to provide nontechnical users with
an estimate of the geographic distribution of building damage.
The damage categories are taken from the Modified Mercalli
Intensity scale, which is based on observed effects on people,
objects, and buildings. The damage potential categories are
derived from the peak ground velocity developed for this
project. The peak ground velocity breakpoints are established
by Wald and others (2006). Further information is available at
https://earthquake.usgs.gov/learn/topics/mercalli.php

Earthquake Regional Impact Analysis for Columbia County, Oregon and Clark County, Washington
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T u a l a t i n   M o u n t a i n s

Perceived Shaking and Damage Potential
Simulated Portland Hills Fault Magnitude 6.8 Earthquake

Appendix D: Plate 6
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This map is intended to provide nontechnical users with
an estimate of the geographic distribution of building damage.
The damage categories are taken from the Modified Mercalli
Intensity scale, which is based on observed effects on people,
objects, and buildings. The damage potential categories are
derived from the peak ground velocity developed for this
project. The peak ground velocity breakpoints are established
by Wald and others (2006). Further information is available at
https://earthquake.usgs.gov/learn/topics/mercalli.php

Earthquake Regional Impact Analysis for Columbia County, Oregon and Clark County, Washington
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Source Data:
Hydrography: National Hydrography Dataset, 2018
Modified Mercalli Intensity for Washington and Multnomah Counties:
Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.
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Potential Permanent Ground Deformation
Due to Earthquake-Induced Landslides

or Liquefaction Lateral Spreading
 Cascadia Subduction Zone Magnitude 9.0 Earthquake

Wet (Saturated) Soil Scenario 

Appendix D: Plate 7

Source Data:
Hydrography: National Hydrography Dataset, 2018
Ground deformation from earthquake-induced landslide and
liquefaction lateral spreading in Washington, Multnomah Counties:
Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.

Earthquake Regio nal Impact Analysis fo r Co lumb ia Co unty, Orego n and Clark Co unty, Washingto n
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Probability of Earthquake-Induced Landslides
or Liquefaction Lateral Spreading

 Cascadia Subduction Zone Magnitude 9.0 Earthquake
Wet (Saturated) Soil Scenario 

Appendix D: Plate 8

Earthquake  Re gio nal Impact Analysis fo r Co lumbia Coun ty, Ore go n  an d Clark Coun ty, Washingto n

Probability of Permanent Ground Deformation
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Hydrography: National Hydrography Dataset, 2018
Ground deformation from earthquake-induced landslide and
liquefaction lateral spreading in Washington, Multnomah Counties:
Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.
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Appendix D: Plate 9
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la n dslide a n d la tera l sp rea d fro m liquefa ctio n  (Pla te 7). 
Proba bility o f o ccurren ce fo r segmen ts w ith > 0.5 m o f
p erma n en t gro un d defo rma tio n  is between  20% a n d 30% (Pla te 8).
Cities limited to  study a rea . No t a ll cities a re la beled. 
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Source Data:
City boundaries, highways: Oregon Dept. of Transportation, 2018;
Washington Dept. of Transportation, 2019
Potential impact to Multnomah, Washington County routes:
Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.

Potential Impact of Permanent Ground Deformation
to Portland, Oregon/Vancouver, Washington Regional Area

Emergency Transportation Route Segments
Cascadia Subduction Zone Magnitude 9.0 Earthquake

Wet (Saturated) Soil Scenario
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Appendix D: Plate 10
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Perma n en t gro un d defo rma tio n  combin es ea rthqua ke-in duced
la n dslide a n d la tera l sp rea d fro m liquefa ctio n  (Pla te 7). 
Proba bility o f o ccurren ce fo r segmen ts w ith > 0.5 m o f
p erma n en t gro un d defo rma tio n  is between  20% a n d 30% (Pla te 8).
Cities limited to  study a rea . No t a ll cities a re la beled. 
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Potential Impact of Permanent Ground Deformation
to Portland, Oregon/Vancouver, Washington Regional Area

Emergency Transportation Route Segments
Cascadia Subduction Zone Magnitude 9.0 Earthquake

Dry Soil Scenario

Source Data:
City Boundaries, Highways: Oregon Dept. of Transportation, 2018;
Washington Dept. of Transportation, 2019
Potential impact to Multnomah, Washington County Routes:
Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.
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Appendix D: Plate 11

Potential Impact of Permanent Ground Deformation
to Portland, Oregon/Vancouver, Washington Regional Area

Emergency Transportation Routes
Cascadia Subduction Zone Magnitude 9.0 Earthquake

Wet (Saturated) Soil Scenario
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Perma n en t gro un d defo rma tio n  combin es ea rthqua ke-in duced
la n dslide a n d la tera l sp rea d fro m liquefa ctio n  (Pla te 7). 
Proba bility o f o ccurren ce fo r segmen ts w ith > 0.5 m o f
p erma n en t gro un d defo rma tio n  is between  20% a n d 30% (Pla te 8).
Cities limited to  study a rea . No t a ll cities a re la beled. 
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Closeup, Washington Route 503 crossing
over Salmon Creek, showing potential

permanent ground deformation
(same color scale as main map)
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Source Data:
City boundaries, highways: Oregon Dept. of Transportation, 2018;
Washington Dept. of Transportation, 2019
Potential impact to Multnomah, Washington County routes:
Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.
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Source Data:
Hydrography: National Hydrography Dataset, 2018
Substations and transmission line corridors: Dept. of Homeland Security
Homeland Infrastructure Foundation-Level Data (HIFLD), 2017
Cities and towns: Oregon Dept. of Transportation, 2018;
Washington Dept. of Transportation, 2019
Projection: Lambert Conformal Conic, EPSG 2913.

Potential Impact of Permanent Ground Deformation
to Electrical Transmission Structures

Cascadia Subduction Zone Magnitude 9.0 Earthquake,
Wet (Saturated) Soil Scenario

Appendix D: Plate 12

Perm anent ground deform ation at the pole/tower site takes the
m axim um  of g round deform ation due to earthquake-induced
landslides and lateral spread from  liquefaction (Plate 7).
Probability of occurrence for structures with > 1 m eter
perm anent ground deform ation is between 20% and 30% (Plate 8).

Potential Permanent Ground Deformation at
Electrical Transmission Pole/Tower

S ubstation (lim ited to study area.
Not all substations show n)")

! < 1.0 m eter
! 1.0 – 2.0 m eters
! > 2.0 m eters

Transm ission Line Corridor
(outside of study area)

Buried
Transmission

Line

Earthquake Regional Im pact Analysis for Colum bia County, Oreg on and Clark County, Washin gton
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Injuries Requiring Hospitalization
Columbia County, Oregon

Cascadia Subduction Zone Magnitude 9.0 Earthquake
Wet (Saturated) Soil Conditions,

Daytime ("2 PM") Scenario

Appendix D: Plate 13

No  ho spitals exist in Co lumbia Co unty.
Ho sp itals o utside o f Co lumbia Co unty no t sho w n.
"Injuries req uiring ho sp italizatio n"c o mbines
Hazus casualty levels 2 and 3 (Table 4-1).

Earthq uake Regio nal Impac t Analysis fo r Co lumbia Co unty, Orego n and Clark Co unty, Washingto n

WASHINGTON

OREGON

C O L U M B I A  C O .

W A S H I N G T O N  C O .

CL
AT

SO
P 

CO
.

W A H K I A K U M  C O .

C O W L I T Z
C O .

C L A R K
C O .

M U L T N O M A H  C O .

46°

-123°

Vernonia

Clatskanie Rainier

Columbia
   City

Scappoose

St. Helens

¹
Miles

Kilo meters

0 5 102.5

0 8 164

Source Data:
Neighborhood units: Adapted from U.S. Census Bureau 2010 census block groups
Cities and towns: Oregon Dept. of Transportation, 2018
Casualties in Washington and Multnomah Counties: Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.

Injuries Requiring Hospitalization
per Neighborhood Unit

101 – 200
51 – 100
21 – 50
11 – 20
6 – 10
2 – 5
0 – 1

City
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Injuries Requiring Hospitalization
Clark County, Washington

Cascadia Subduction Zone Magnitude 9.0 Earthquake
Wet (Saturated) Soil Conditions, Daytime ("2 PM") Scenario

Earthq uake Regio nal Impac t Analysis fo r Co lumbia Co unty, Orego n and Clark Co unty, Washingto n
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Appendix D: Plate 14

Source Data:
Neighborhood units: Adapted from U.S. Census Bureau 2010 Census block groups
Hospitals: Metro Regional Land Information System (RLIS), January 2019
Cities and towns: Washington Dept. of Transportation, 2019
Casualties in Multnomah County: Bauer and others, 2018
Projection: Lambert Conformal Conic, EPSG 2913.

Ho sp itals o utside o f Clark Co unty no t sho wn.
No t all Clark Co unty cities are sho wn in light grey.
"Injuries req uiring ho sp italizatio n" c o mbines
Hazus casualty levels 2 and 3 (Table 4-1).

Injuries Requiring Hospitalization
per Neighborhood Unit

101 – 200
51 – 100
21 – 50
11 – 20
6 – 10
2 – 5
0 – 1

Ho sp ital®v
City o r To w n
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