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data may give results that differ from the results shown in the publication. See 
the accompanying text report for more details on the limitations of the methods 
and data used to prepare this publication.

This map is an overview map and not intended to 
provide details at the community scale. The GIS data 
that is published with the Lower Columbia-Sandy 
Natural Hazard Risk Assessment can be used to 
inform regarding queries at the community scale.
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This map is an overview map and not intended to 
provide details at the community scale. The GIS data 
that is published with the Lower Columbia-Sandy 
Natural Hazard Risk Assessment can be used to 
inform regarding queries at the community scale.
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Data Sources:

4,593

28,604

13,221

6,016

255

5,106

1,108

*Unincorporated

Troutdale

Sandy

Gresham

Government Camp*

Unincorp. Clackamas
County (rural)*

Unincorp. Multnomah
County (rural)*

The Villages at Mt Hood*

Count
0 15,000 30,000

Popula�on
Number of People

People per 20 acres
Building(s) present
no permanent residents
0 - 10

11 - 20

21 - 40

41 - 80

81 +

PLATE 2Population Density Map of the
Lower Columbia-Sandy Watershed, Oregon

HOOD RIVER COUNTY

WASCO COUNTY

W A S H I N G T O N

MULTNOMAH COUNTY
CLACKAMAS COUNTY

MULTNOMAH COUNTY
CLACKAMAS COUNTY

Natural Hazard Risk Report for the Lower Columbia–Sandy Watershed, Oregon

Oregon Department of Geology and Mineral Industries Open-File Report O-20-06 74



Gresham

Troutdale

Sandy

Government
Camp

The Villages
at Mt Hood

B e aver Creek

Bull R
un River

Cedar Creek

Columbia River

Sandy River

Z igzag River

S t i l l C reek

Salmon River

B e aver Creek

Bull R
un River

Cedar Creek

Columbia River

Sandy River

Z igzag River

S t i l l C reek

Salmon River

OREGONOREGON

S t u d y  L o c a � o n  M a p

0 2.5 5 Miles

0 4 8 Kilometers¢

I N
D

U
S

T
R

IE
S

M I N
E

R
A

L

A ND
G E O L O G Y

O F
D

E
P

A
R

TM
E NT

O
R

E
G

O
N

1937

£¤26

£¤26

§̈¦84

¬«173

¬«35

£¤26

Disclaimer: This product is for informational purposes and may not have been 
prepared for or be suitable for legal, engineering, or surveying purposes. Users of 
this information should review or consult the primary data and information 
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substitute for site-speci�ic investigations by quali�ied practitioners. Site-speci�ic 
data may give results that differ from the results shown in the publication. See 
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and data used to prepare this publication.

This map is an overview map and not intended to 
provide details at the community scale. The GIS data 
that is published with the Lower Columbia-Sandy 
Natural Hazard Risk Assessment can be used to 
inform regarding queries at the community scale.

Cartography by: Lowell H. Anthony, 2018

Projection: NAD 1983 UTM Zone 10N
Software: Esri� ArcMap 10, Adobe� Illustrator CS6

Earthquake peak ground acceleration: Madin and Burns (2013)
Roads: Oregon Department of Transportation Signed Routes (2013)
Place names: U.S. Geological Survey Geographic Names Information System (2015)
City limits: Oregon Department of Transportation (2014) | Clackamas County Technology Services (2017)
Basemap: U.S. Geological Survey and Oregon Lidar Consortium (2012)
Hydrography: U.S. Geological Survey National Hydrography Dataset (2017)

Data Sources:
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Total Building Value Loss Ra�o from M9.0 Earthquake per Community
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Peak Ground Acceleration (PGA) is the maximum 
acceleration in a given location or rather how hard 
the ground is shaking during an earthquake. It is 
one measurement of ground motion, which is 
closely associated with the level of damage that 
occurs from an earthquake. 
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substitute for site-speci�ic investigations by quali�ied practitioners. Site-speci�ic 
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and data used to prepare this publication.

This map is an overview map and not intended to 
provide details at the community scale. The GIS data 
that is published with the Lower Columbia-Sandy 
Natural Hazard Risk Assessment can be used to 
inform regarding queries at the community scale.

Cartography by: Lowell H. Anthony, 2018

Projection: NAD 1983 UTM Zone 10N
Software: Esri� ArcMap 10, Adobe� Illustrator CS6

Earthquake peak ground acceleration:  Oregon Department of Geology, HAZUS Interpretation of Madin and others (2017)
Roads: Oregon Department of Transportation Signed Routes (2013)
Place names: U.S. Geological Survey Geographic Names Information System (2015)
City limits: Oregon Department of Transportation (2014) | Clackamas County Technology Services (2017)
Basemap: U.S. Geological Survey and Oregon Lidar Consortium (2012)
Hydrography: U.S. Geological Survey National Hydrography Dataset (2017)

Data Sources:

The Villages at Mt Hood*

*Unincorporated

Troutdale

Sandy

Gresham

Government Camp*

Unincorp. Clackamas
County (rural)*

Unincorp. Multnomah
County (rural)*

ercentage of red and yellow tagged buildings for Government Camp is near 40%.

*Most of this damage is incurred from the community’s most expensive buildings (e.g. Timberline Lodge) in this scenario.
The percentage of red and yellow tagged buildings for Government Camp is near 40%.

Total Building Value Loss Ra�o from M9.0 Earthquake per Community

82%*

Loss Ratio
0% 40% 80%

Loss Ra�o from MHFZ M6.9 Earthquake
Earthquake Risk

Earthquake Peak
Ground Accelera�on

Moderate Severe
(Modified Mercalli Intensity Scale)

Peak Ground Acceleration (PGA) is the maximum 
acceleration in a given location or rather how hard 
the ground is shaking during an earthquake. It is 
one measurement of ground motion, which is 
closely associated with the level of damage that 
occurs from an earthquake. 
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This map is an overview map and not intended to 
provide details at the community scale. The GIS data 
that is published with the Lower Columbia-Sandy 
Natural Hazard Risk Assessment can be used to 
inform regarding queries at the community scale.

Cartography by: Lowell H. Anthony, 2018

Projection: NAD 1983 UTM Zone 10N
Software: Esri� ArcMap 10, Adobe� Illustrator CS6

Flood hazard zone (100-year): Clackamas County Flood Insurance Rate Map (2016) | Multnomah County Flood Insurance Rate Map (2016) 
Roads: Oregon Department of Transportation Signed Routes (2013)
Place names: U.S. Geological Survey Geographic Names Information System (2015)
City limits: Oregon Department of Transportation (2014) | Clackamas County Technology Services (2017)
Basemap: U.S. Geological Survey and Oregon Lidar Consortium (2012
Hydrography: U.S. Geological Survey National Hydrography Dataset (2017)

Data Sources:
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*Unincorporated
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Exposure Ratio
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Ra�o of Es�mated Loss to Flooding

Flood Scenarios
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Flood Hazard Zone
100-Year Flood
(1% annual chance)

The �lood hazard data show areas expected to be inundated 
during a 100-year �lood event. Flooding sources include 
riverine. Areas are consistent with the regulatory �lood 
zones depicted in Lower Columbia-Sandy Watershed’s 
Digital Flood Insurance Rate Maps.  
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Landslide susceptibility is categorized as Low, Moderate, High, 
and Very High which describes the general level of susceptibility 
to landslide hazard. The dataset is an aggregation of three 
primary sources: landslide inventory (SLIDO), generalized 
geology, and slope. 
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Wild�ire Risk is categorized as Low, Moderate, and High and 
indicates the level of risk a location has to wild�ire hazard. 
The Wild�ire Risk data layer (Fire Risk Index) is derived 
from a combination of the Fire Threat Index (�ire history 
and behavior) and the Fire Effects Index (infrastructure and 
assets).
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The channel migration hazard data show areas 
expected to be exposed in a 100-year period. In the 
upper portions of drainages in the study area (just 
below Mount Hood), channel migration hazards are 
severe.
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The lahar hazard data show areas of expected 
exposure from several local lahar scenarios 
produced from a volcanic event on Mt Hood. The 
scenarios were categorized based on “t-shirt” 
sizes, ranging from Small to X-Large.
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