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Agenda

* Landslides can threaten your property!
« What causes landslides?
« How can you identify and prevent landslides?
— Landslide mapping
« What are we doing to respond?
— Landslide Mitigation Workgroup
— Landslide mitigation construction projects
 How do landslides impact rail?
« Landslides in Clark County
« Contact us!
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Landslides can threaten
your property
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Everett landslide derails train
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Landslide triggers

LANDSLIDES ) " ‘
HAPPEN IN AREAS . oo, .
WITH STEEP SLOPES, & ¢ ‘ R
AND ARE TYPICALLY A
TRIGGERED BY ‘ ‘
EVENTS LIKE THESE $

LOW BLUFFS

HUMAN ACTIVITIES

©

www.dnr.wa.gov/geology www.oregongeology.org
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Landslide warning signs

SIGNS OF LANDSLIDE ACTIVITY:

e Cracks in soill

e Tilted or bent trees

e Increased spring activity or newly wet ground
e Hummocky or uneven terrain

e Sagging or taut utility lines

e Sunken or broken road beds

e Movement of soil away from foundations

e | eaking or broken water pipes

tilted and
pistol-butted
; trees

new hummocky
spring topography
or

seep

THE PRESENCE OF A PREVIOUS
LANDSLIDE IS ONE OF THE BIGGEST
AND MOST OBVIOUS RISK FACTORS

sagging or taut

'gging leaking or
utility lines

broken water
pipes

1 gaps in soil
‘sag’ at foundation
pond

cracks

in soil
newly
forming
headscarp

mid-slope

benches

| Sl
wet slopes
or
springs

sunken or
broken road

S,
LIDE PLANE

EVACUATE AND CONTACT YOUR LOCAL FIRE,

POLICE, EMERGENCY MANAGER, OR
PUBLIC WORKS DEPARTMENT

www.dnhr.wa.gov/geology

www.oregongeology.org
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The role of water and plants

P9\ WHY IS WATER IMPORTANT? BLANT ROOTS ARE VITAL

One cubic foot (7.5 gallons) of water Live tree roots strengthen
weighs 62.3 [bs! slopes. After a tree is cut

When water is added to a slope the down, it takes betweenSand
62 - 3 I bs weight increases the downward force, 8 years for the roots below to
putting surrounding homes at risk lose their strength.

Dry soil
) frereasing so MAINTAIN A
’ BUFFER OF NATIVE

strength
Wet soil PLANTS BETWEEN
grains pushed apart eS and plants YOUR HOUSE
reducing soil strength x(© AND THE EDGES

buffer OF STEEP SLOPES

REDUCE WATER ON SLOPES: Y AL Zone
[/

o Maintain healthy vegetation
® Use drought-resistant plantings
® Fix leaking plumbing immediately

e Direct downspout runoff
well away from slopes

e Plant trees and shrubs, which uptake
water more efficiently than lawns

DEEP ROOT SYSTEMS
GIVE STRENGTH TO SLOPES

www.dnr.wa.gov/geology www.oregongeology.org
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THERE ARE ACTIONS YOU CAN TAKE AS A
HOMEOWNER TO REDUCE THE CHANCES OF
A LANDSLIDE AFFECTING YOUR PROPERTY:

e Drain water from surface runoff, downspouts,
and driveways well away from slopes

e Plant native ground cover on slopes

o Consult with a professional before significantly
altering existing slopes uphill or downslope of
your home

o If you suspect you are on a landslide,
contact a licensed engineering geologist or a
geotechnical engineer for an evaluation

e Check online maps, such as SLIDO (Oregon)
or the Washington Geologic Information Portal
to see if you might live in a landslide area

o Do not add water to steep slopes
e Avoid placing fill soil on or near steep slopes

o Avoid placing yard waste or debris on steep
slopes

e Avoid excavating on or at the base of steep
slopes

YOU AND YOUR NEIGHBORS SHARE
MORE THAN FENCES. YOU ALL
SHARE THE RESPONSIBILITY OF
KEEPING YOUR SLOPES SAFE.

www.dnr.wa.gov/geology
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Protect your property

LOOK FOR WARNING SIGNS ON YOUR PROPERTY

If you live on or near a steep slope, evaluate your property for signs of
landslide movement. Many (but not all) signs of landslide activity are
listed below. A high score may indicate the presence of a landslide.

INSIDE YOUR HOME:

O Cracks in walls

O Nails popping out of walls

O Bulging walls

O Separation of chimney from walls
O Creaking/popping noises

O Light switches coming out of walls
O Doors/windows hard to shut

O Twisted beams

0 Cracks in floors

O Water seeping into basement

OUTSIDE YOUR HOME:

O Changes in surface drainage
O Bulges in retaining walls or tilting of walls
O Cracks developing in the soil

O Pistol-butted or bent trees

O Broken water, utility, or sewer lines

O Cracks in sidewalks or foundation

O Stretched or leaning utility lines

CONSULT A PROFESSIONAL BEFORE PURCHASING
PROPERTY IN SLOPING AREAS

www.oregongeology.org




FACT SHEET:

Resources S

WASHINGTON GEOLOGICAL SURVEY

FORECAST SYSTEM Landslide Hazards in
et HOAA, e e erloped Washington State
& model based on recent and predicied
Protect Your Home and Property raintail cata that may forecast haasck and

rmay reduce losses from landsbdes. Visit
thie site 8 v diraa gedalbi.

FREQUENTLY ASKED QUESTIONS

Where do landslides ocour?

A Homeowner’s ook s
Guide to Landslides

waler gua
£osts.

FACT SHEET:
WHAT ARE LANDSLIDES?

e guneral infermation sheut landsbde hazs snd pas-
What Are Landslides And How Do They Ocguy?s e mr e s maan:
OF AN IMPENDING LANDSLIDE

dues thiat they

For More Information
THE ROLE OF FRICTION

hill mavement of rock,

of rock, o, of vegelation

incresed sediment, especialy

IF YOU ARE IMPACTED BY OR
SUSPECT AN ACTIVE LANDSLIDE:

{ the ground, ar other urusual

g badders, o
V' Surfscreases

NS OR OBSERVE A LANDSLIDE IN PROGRESS
it is safe 1o do so! Landslides are dangerois, unpre-

¥ A landslide can easily destroy or bury a car ar house
‘Stabia Unstabla Stable Unsiabla eneckately 1o your county Emergency Manager.
Stoaper friction > ciownhll downhill > friction friction > downhill downhil > fricion
s The addithen
i & st S OF A POTENTIAL LANDSLIDE
e e m pring ared far) seep activity, or newdy saturated ground,
foece

el : y
triction smctd trees on 3 hillside

Etabke Unstabla
Yigh infermal skengt  low intemal srengih

THE ROLE OF WATER

The addition of water 1o

LANDSLIDE RESOURCES

Tha addition % V<!

OREGON DEPARTMENT WASHINGTON of water can oy oy, rave

OF GEOLOGY AND GEOLOGICAL SURVEY bi Gt el v el that 0 ¥

MINERAL INDUSTRIES  ycioeion Geologic Inormation Portal oty . L ‘ T ——_—_
LANDSLIDES SLIDO Landside Information Database yyy dnrwa. govigeologyportal sesscn, ard espeisly camenen during s 1 be reponted 1o your esminty Emergency Manager s

ety evaluated (See RESOURCES on back page).

www.oregongeology.org/sub/slido

REPORT LANDSLIDES SOME HISTORIC LANDSLIDES IN WASHINGTON STATE:: + wawnius.s pockegy Bk g
U.S. GEOLOGICAL WASHINGTON STATE S
SURVEY DEPARTMENT OF e e e
} ECOLOGY miLwa.gow/cher-inksfémd- T T i
Landslide Hazards Program i e
i Slope Stabilization and Erosion Control rrg Trogare e 473 guma
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(0] Mount St Helens May 1980 Siacked SR 411 dumnyee

www.ecywa.goviprograms/sea/ el
pubs/93-30 ndiearan st s e | 5 Lot Rz 1944-1853
NATURAL ) Tan A 1349
THIS PAMPHLET WAS MADE IN COOPERATION WITH AR | e —

Oregon Department ?{&"‘“ WASHINGTON STATE DEPT OF Py
of Geology and ‘@g NATURAL

Mineral Industries
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https://www.dnr.wa.gov/programs-and-services/geology/geologic-hazards/landslides
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https://www.dnr.wa.gov/programs-and-services/geology/geologic-hazards/landslides

DNR Landslide Mapping
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WASHINGTON

DNR Landslide
Mapping .

Washington Geologic Information Portal
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Landslide mapping for Clark County will be published December 2026
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Landslide Mitigation Workgroup

Landslide Mitigation Team

Landslides are damaging for homeowners,
railroads, local governments, the local
economy, and the traveling public.

Our goal is to prevent landslides on or near
train tracks by educating the public about how
human activities contribute to landslides and

can

7 WSDOT
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Washington State Department of
Transportation (WSDOT)

BNSF Railway
Local municipalities (Clark County)

Department of Natural Resources (DNR)
YOU!

damage your property.




Amtrak Cascades corridor

Amtrak Cascades: Vancouver, B.C.
+ 18 stations from Vancouver, BC to Eugene, Oregon covering 461 miles B.C.
with two daily roundtrips north of Seattle, six daily round trips south of Be"i:g,;;;‘--~
2

Seattle

Mount Vernon

« WSDOT and ODOT contract with Amtrak to operate the service

« Amtrak operates on BNSF and Sound Transit tracks in Washington

. . Tukwila
Landslide History: e oma WA
] . ) Olympia/Lacey
* More than 200 landslides occurred in the last 15 years along the Centralia
Amtrak Cascades corridor in WA
« Human activities like slope management, stormwater discharge, and elso/Songyiew
failing drainage systems are substantial contributors to landslides
Vancouver, WA
» Landslides that reach the railroad tracks result in cancelled or ':r:::dc.ty
disrupted passenger and freight trains each year
» Landslides are costly for landowners, possibly resulting in damage to OR

the home, loss of property value, increased costs for insurance and
repairs, increased liability, or damage to others’ property R
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Host railroad coordination

» Tracks on the Amtrak corridors in
Washington are primarily owned by
BNSF Railway, a private freight
railroad

 Amtrak Cascades, Empire
Builder and Coast Starlight
passenger services operate on
BNSF tracks

« Sound Transit owns the tracks
between Tacoma and Nisqually

« BNSF imposes a 48-hour BNSF
moratorium on passenger rail service ?———
RAILWAY

when landslides reach the train
tracks

7 WSDOT 14




Landslide mitigation construction projects

Landslide mitigation efforts between Seattle and Everett
« WSDOT awarded three separate CRISI grants from FRA

 Leveraged $4.5 million in state funding into more than $12 million total project funding
through the federal grants and BNSF contributions

« WSDOT administers the grants, and BNSF constructs catchment walls and other forms
of slope stabilization

7 WSDOT



BNSF’s landslide mitigation policies and best practices

S

Stormwater policy

» Railroad ditches are not designed
or intended for conveyance of
public water

« Divert drainage away from
railroad right-of-way via site plan
design or by tying into existing
stormwater infrastructure

Catchment wall program
* Over 2 miles of catchment wall
constructed since 2013 in
partnership with WSDOT and |
federal agencies i ; / *?i%f%
« Over 12,000 CY of debris sl

Landsllde behlnd catchment waII - Mukllteo WA W

HP14x117# FILE

VARIES
(14" -0" MINIMUM)

OITCH FLOMLINE [
| OR NATURAL
| GROUNDL INE | -—FRECAST
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removed from behind catchment
walls since 2018

L
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Clark County landslides
above railroad tracks
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Landslides
increase in Clark
County

« Slides seen in Clark County, near
Felida and Ridgefield

* New housing developments in
Clark County

—Properties near the bluffs are
at higher risk of landslide
activity

—Important to talk about best
practices for addressing
vulnerable slopes

2015
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Clark County Permits/Reviews

» Clearing of natural/native vegetation on slopes
may be regulated under the County’s Geohazard
(40.430), Wetlands and Fish and Wildlife Habitat
Conservation Areas (40.445), Shoreline Master
Program (40.460), and Forest Practices
(40.260.080) codes.

» Areas beyond property lines may be BNSF right-
of-way or owned by an HOA.

» Explore your property in MapsOnline.

7 WSDOT



https://gis.clark.wa.gov/mapsonline/index.cfm

UNT
O ¥
& J

Clark County Permits/Reviews

S

>
9N|\-\9’4

&,

Building: structures, walls or retaining walls (4 ft.), fences (7 ft.)

Contact: permitservices@clark.wa.gov; 564.397.4078

Engineering: grading, stormwater/drainage, slope stabilization, geohazard
Contact: devengineer@clark.wa.gov; 564.397.4559

Protected Areas: wetlands, habitat, shoreline
Contact: WetlandHabitatReview@clark.wa.gov; 564.397.5855

Forestry
Contact: hunter.decker@clark.wa.gov; 564.397.4852

7 WSDOT =
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mailto:devengineer@clark.wa.gov
mailto:WetlandHabitatReview@clark.wa.gov
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Contact Information

WSDOT Rail, Freight and Ports Division:
» Rail@wsdot.wa.gov
« 360-705-7900

WA Department of Natural Resources:

- Kate Mickelson, Landslide Hazards Program Manager,
kate.mickelson@dnr.wa.gov and 360-810-0006

« Tricia R. Sears, Geologic Planning Liaison,
tricia.sears@dnr.wa.gov and 360-628-2867

BNSF Railway:
« Emergencies: 1-800-832-5452

7 WSDOT 21



mailto:Rail@wsdot.wa.gov
https://www.dnr.wa.gov/publications/ger_bio_mickelson_kate.pdf
mailto:kate.mickelson@dnr.wa.gov
https://www.dnr.wa.gov/publications/ger_bio_sears_tricia.pdf
mailto:tricia.sears@dnr.wa.gov

Q&A
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