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Oregon Department of Geology
and Mineral Industries

Joint Committee on Ways and Means
Subcommittee on Natural Resources
February 15, 2023



Five Person Governing Board Confirmed by Senate

Agency Leadership (Administration, IT and Finance 8 FTE)

Mineral Lands (12 FTE) Geological Survey & Services (15 FTE)
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Regulation & Reclamation | Landslide Flood & Earthquake | Tsunami & | Geological
of Surface Mining, Inventory & | Channel & Seismic Coastal & Mineral

Exploration, Oil & Gas, Susceptibility | Migration Hazards Erosion Resource
Geothermal, Chemical Mapping Mapping Mapping Mapping Mapping
Process Mining

w Lidar Mapping




Oregon Deptment of Geology
and Mineral Industries
Mineral Land Regulation &
Reclamation Program

220 Broadabin St SW
Albany. OR 97321

Tele: 541-067-2039

Fax: 541-067-2075
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Beaverton

‘West Hills’ Landslides Mapped from Lidar , 52 b oy "'. [ Rockfall along Hwy 30 between Clackskanie and Astoria (2022). Image from ODOT




Geological Survey & Services (GS&S)

Post-Fire Debris Flow Risk after Wildfire

January 2021 Fatal Post-Fire Debris Flow. Source of debris flow within the2017 Eagle Creek Fire,
Columbia River Gorge, Oregon (photo courtesy of ODOT)
1 3 b T oA — LY

DOGAMI collaborates with local communities to leverage technical expertise and federal funding to
assess erosion and debris flow risk
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Long-Term Vacancies

* The Agency has no positions that qualifies for long-term vacancy status
e Currently no vacant position in the Agency

e 2022 was an exceptionally successful year in hiring for vacant positions

* Workload necessitated hiring:
* Limited Duration Staff
* Intern

* Increase in both the number of Staff who hold Registered Geologist Licenses
in Oregon and/or an advanced degrees



Strategic Focus Areas

Key Performance Measures
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Natural Hazér;:Is Resource Management Outreach & Education Governance & Operations
KPM#5: Customer Service
KPM#1: Hazard Assessment KPM#4: Percent of KPM#6: Governance
Mines Sites
Inspected

KPM#2: Geologic
Mapping Completion

KPM#3: Lidar Coverage



KPM#1 Geologic Hazard and Risk Assessment Completion
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Reporting period: July 1, 2021 - June 30, 2022
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Prepared By: M. C. Williams 9-12-2022

* Percent of population residing
in Oregon Urban Growth
Boundary Areas (UGBs) that
have completed geologic
hazard and risk assessments

Report Year 2021 2022
Target 57% 62%
Actual 57% 68%
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KPM#2 Detailed Geologic Map Completion
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* Percent of Oregon (inhabited)
where geologic data in the
form of high-resolution maps
have been completed to be
used for local problem

- | solving.
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Congressional Districts

Bear Creek  Medford @
Walley 100K Sheet

STATEMAR project areas for future consideration by OGMAC
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Report Year 2021 2022
Target 65% 66%
fvaTE\RtTlP pmjbect 1 area proposed for FY2023 -
S:A:EMA: ?:;eits?area proposed for FY2023 - Act ua I 6 2 . 7 % 6 2 . 8 %
Completed statewide Oragon
Geologic Digital Compilation (OGDC-7,
various scales, best available data)

KPM

Harney Basin
STATEMAP project areas in progress FY 2021

ldaho Geological Survey STATEMAP project
areas proposed FY 2023
Idaho Geological Survey STATEMAP project

EONAP o s F 2015 st Year/Scale 2021 2022

Cooperative geologic Columbia River Gorge mapping
DOGAMI/USGS in progress FY 2011-prasent

STATEMAP project areas completed 1993-2023 1 : 100k 3 1 . 1% 3 1 . 5 %

COGEOMAP project areas completed 1989-1992
Paortland Matre DOGAMI-USGS NEHRP mapping

USGS 100K mapping 1:24k 21.1% 22.1%

Reporting Period 2021-2022
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Statewide




KPM#3 Lidar Data Completion

Lidar Collections

3DEP Pending and Accepted

- Oregon Lidar Consortium
2021-23 Projects

[ Other projects in-progress

- Completed OLC Projgects pre-
2021

I Other completed projects

A

0 10 20 40 Mies
Lesslaaad

Reporting Period to December 2022

Prepared By R Burgetie 9-20.202

* Percent of Oregon (sqg. miles
with Lidar data at USGS
qguality level 2 or better.

Report Year 2021 2022
Target 54% 56%
Actual 56.1% 60.50%




Inspections
@ 1 (61 sites)
O 2 (4sites)
© 3(0site)

@ 4+ (Osites)

Mine Sites

* 920 Sites Total
460 Active

KPM4 By County
Percent Inspected
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Prepared By: E. Buchner / 1312003

* Percent of Permitted Surface

Mine Sites Inspected Biennially
(with 1 year of data reported)

* Total sites: 920
* Unique Inspections: 65

Report Year 2021 2022 Proposed
Target 50% (100%) 50% 20%
Actual 6% (15%) 7% 15-20%

* Revised KPM #4 proposed -

Percent of Active Mine Sites
Inspected Annually



Percent good or excellent
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KPM#5 Customer Service

* Percent of customers rating their satisfaction with the agency's
customer service as "good" or "excellent” in six categories.

. Availability of .
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KPM#6 Governance

Board Evaluation Criteria

1)
2)
3)
4)
5)
6)
7)
8)
9)

Executive Director’s performance expectations are current

Executive Director receives annual performance feedback

The agency’s mission and high-level goals are current and applicable

The Board reviews the Annual Performance Progress Report

The Board is appropriately involved in review of the agency’s key communications
The Board is appropriately involved in policy-making activities

The agency’s policy option packages are aligned with their mission and goals

The Board reviews all proposed budgets

The Board periodically reviews key financial information and audit findings

10) The Board is appropriately accounting for resources

11) The agency adheres to accounting rules and other relevant financial controls

12) The Board members act in accordance with their roles as public representatives

13) The Board coordinates with others where responsibilities and interests overlap

14) The Board members identify and attend appropriate training sessions

15) The Board reviews its management practices to ensure best practices are utilized

* Percent of yes responses by
Governing Board members to
the set of best practices.

Report Year 2021 2022
Target 100% 100%
Actual 100% 100%
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Agency Budget Overview

General Fund

* Agency is provided balance, draws down over Biennium, and ends at or near zero.

MLRR Revenues (Other Funds — Fees)

* Revenues from permit applications, renewals, tonnage fees and cost-recovery.
* A small operating balance carries over from year-to-year.

GS&S Grants (Federal Funds and Other Funds)

* Grant awards provide staff salary and research funds; new grants added each year as
existing grants are drawn down.

* Grant award periods may cover several years.



GS&S Grant Activity

2019-25 GS&S Grants - Revenue, Awards, Balance - Actual + Forecast

$8,000,000

$6,000,000

$4,000,000

$2,000,000

COTOTAL ENDING BALANCE
o= e TOTAL AWARDS
== == TOTAL REVENUE DRAWS

ITOTAL ENDING BALANCE

$3,428,632

$3,334,783

$4,024,390

$3,155,576

$7,483,647
\ $3,969,751
$3,562,772 $3,289,885
~
-_ | -

$3,229,472] $3,862,999] $2,939,893] 54,268,526 $6,343,066] $5,555,984] $5,362,999] 55,286,442
FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26

$3,229,472
$3,428,632
$1,446,168

$3,862,999
43,334,783
$2,701,257

Actuals to December 2022, with forward looking projections

$2,939,893
$3,155,576
$4,078,681

«=» »TOTAL AWARDS

$4,268,526
$4,024,390
$2,695,758

$6,343,066 $5,555,984
47,483,647 $3,562,772
$5,409,106 $4,076,968

$5,362,999
$3,969,751
43,755,757

e» oTOTAL REVENUE DRAWS

$5,286,442
$3,289,885
54,046,308




FY 2020 Active Grants Revenue $2.7M

3% T

$1,135,304

34%
$909,061

OOTHER FUND [OFEDERALFUND [OLIDAR

..... -

GS&S Grants Revenue - Funding Mix Trend

FY 2021 Active Grants Revenue $4.1M FY 2022 Active Grants Revenue $2.7M

57%
$2,318,227

23%
$941,677

20%
$818,777

OOTHER FUND [OFEDERALFUND COLIDAR

-

2019-21 Active Grants Revenue $6.8M

31%
$2,076,981

Actuals to December
2022, projection to
biennium end

26%
$1,727,838

44%
$2,941,218

OOTHER FUND [OFEDERALFUND OLIDAR

ER CALRER

- 72%
$3,907,598

50%
$1,360,167

41%
$1,093,633

20%
$1,107,419

7%
$394,088

9%
$241,958

OOTHER FUND OFEDERALFUND OLIDAR

OOTHER FUND [OFEDERALFUND OLIDAR

-

2021-23 Active Grants Revenue $8.1M

65%
$5,267,765

27%
$2,201,052

8%
$636,046

OOTHER FUND QOFEDERALFUND OLIDAR



GS&S Non-Lidar Federal Fund Revenue - Funders Mix Trend

2019-21 Federal Funders Revenue $2.1M 2021-23 Federal Funders Revenue $2.3M
P 40%
43% $899,415

$924,719 20% 15%
$436,094 $338,986

—> 0%
$10,209

45%
$1,011,443
EBLM O FEMA [CONOAA [ USGS EBLM COFEMA [CONOAA [USGS

Proposals pending funder decisions

* S50k USGS Geologic Data Preservation (FY24)

e S500k USGS STATEMAP Geologic Mapping (FY24)

* $330k USGS Earth MRI Resource Mapping (FY24-26)
* $350k DOE Carbon Sequestration Siting (FY24-25)

Actuals to December
2022, projection to
biennium end
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2021-23 Other Funders Revenue $0.6M

3% || 7% 1%
$19,686 || $42,360/ | $4,320

2019-21 Other Funders Revenue $1.7M

20%

&

$332,504 p I
$146,344
15%
‘ 119 | 5258,422

(]
\ >
3

%
$57,304

55% 2%
$319,501 $13,183
25%
$143,183

26%
$427,256

16%
$261,646

6%
$34,813

ODSL ODLCD OGEOS OOEM O OTHER @mOWSC OUNIV ODSL ODLCD OGEOS OOEM OOTHER EOWSC [OUNIV

Actuals to December
2022, projection to
biennium end
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Application Workload (Operating & Exploration Permits)
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* Permit applications
outpace staffing levels

* Permittee and Staff
frustration at backlog

e Continued applications
anticipated with federal
and state investments
in infrastructure



Biennial Revenue History

Revenue/Expenditure Limit By Biennia

$12,000,000

$10,000,000 A

$8,000,000 A

$6,000,000 A

$4,000,000

$2,000,000

S-

m GF
m FF
m OF-MLRR
e OF-GS&S

Positions

2013-15
$4,000,000
$4,400,000

$2,802,703.7
$4,897,296.3
49.16

Actual

2015-17
54,806,968
$5,415,399
$2,919,483
$2,738,152

45.0

Actual

2017-19
$5,359,949
$3,782,406
$3,500,297
$1,738,550

43.0

Actual

2019-21
$5,424,733
$3,859,582
$3,675,689
$2,175,823

41.0

Actual

ol I b B

2021-23
$5,775,318
$5,105,372
$4,062,298
$3,193,810

35.0

Actual & Projected

2023-25
$9,810,611
$5,519,902
$4,245,101
$3,337,531

41.0
GRB

60
50
40
30 |
20

10




Budget Drivers, Risks & Information Technology

Information Technology:
* ePermitting, modernize customer interface and improve customer service

* |T Resiliency Initiative

Budget Drivers:
e Build and Implement ePermitting

* Match Federal Funds
* Grow the Geologic Mapping Program focused on Water and Mineral Resources

e Address the needs of Oregonians through Agency KPMs

Risks:

* |Inability to match and leverage unprecedented levels of Federal Funds
(Bipartisan Infrastructure Law, Inflation Reduction Act, US Dept Interior Appropriations funding in 2023)
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Governor’s Recommended Budget

Agency

Federal
Funds
$5,519,902
25%

General
Funds
$9,810,611

44%

Funds across Programs

Capital Outlay
$100,972 1%

Personal Services/Service and Supplies

GS&S Federal
Funds $5,519,902
25%

MLRR General
Fund $2,834,349
13%

GS&S General
Funds $6,976,262
31%
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Policy Option Package 101: ePermitting & IT Modernization

e (@Y rmeancenen ¢ Submittsls  Permits & Transactin History  Uposming Obligations
v igetn ) sectech Submittals
o,
»] O 0 MY SUBMITTALS [ Pty | NEW SUBMITTALS [ Wy Favonite |
niMas Sutmima's
T -
") ” ar
y Stormwater Construction: Apply for
ANNOUNCEMENT
i 1200-C NPDES General Permit
a
Permits & Transaction History
MY ACTIVE PERMITS TRAKSACTION HISTORY
&
:
No Record Found

Upcoming Obligations & Unpaid Submittals

NEW QBLIGATIONS. UNPAID SUBMITTALS

Example of an online permitting portal

Solid business case built at legislative direction, using

enterprise guidance, and leveraging existing state
resources.
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Goal: IT Modernization to develop online permitting
and payment system (ePermitting)

Structure: General Fund to configure and build

system. Fees modified (earliest 2025) to maintain

system.

* Includes Vendor Contract and two staff positions
(Project Manager & IT Systems Support Specialist)

Results: Key Performance Measure (KPM) #4 —

Percent of mine sites inspected and #5 — Customer
Service

Revenue Sources:
* General Fund: $2,000,0000



Policy Option Package 104: Consolidated Mining Permitting

first 4 steps must be completed:

Phase 1: State Consolidated
Application Process:

Application Review fudensiaps 5-10 21 shown n e following low dagrars,
step 5. Review Consolidated Application for completeness e Review additional information
and baseline data accuracy verification (Max 90 days) Applicant as/if needed
Project Coordinating Committee (PCC), Project Coordinating Committee
e I e
e Addit
Application ) . . Additio na J Information . .
neceived  Technical Review Team (TRT) Information Receive d Technical Review Team
. B e " - ‘ - -
TRT meets to TR
Step6. rotice nformat
to Proce: the
applicat
nplet
Public Process l Public Process
4 1 . F— e .
|||||| Public  Endg Re et I P tice End public Response
notice hearing neriad ¢ Permits process) A .
0 Milestone - Additional ed/amplied * Addtional kcal and Sedersl permits reguired
. ot Mtings Urw
ﬁ Public access opportunity - Explicithy included in code - ’.‘.f‘a.,{.',.. moperting. : :
¢ seencies

Flow chart for Phase 1 of Consolidated Mining Permit Process

Consolidated Mining Permitting is a complex
multi-agency process led by DOGAMI
requiring coordination and communication.

Goal: Streamline Consolidated Mining Permitting.
Consolidated Mining Permit requires inter-agency
coordination and groundwork for future Consolidated
Mining Permit.

Structure: FTE increase from 0.75 to 1.0. Funded via
cost recovery

Results: Key Performance Measure (KPM) #5 —
Customer Service

Revenue Sources:
* MLRR Other Fund (Cost Recovery): $239,308



Oregon
l Department

of -Transporiafion

BY CENTRAL OREGON DAILY NEWS SOURCES | Sunday, November 7th 2021

ODOT to receive 51 billion through federal infrastructure package

Short-term infrastructure spending will place additional
pressure on application processing, potentially
disrupting business as usual and long-term program
improvements.

Goal: State agencies and mining industry anticipate
increased need for aggregate materials in support of
construction and infrastructure projects under State
and Federal Infrastructure Investment.

Structure: General Fund request for LD positions to

address workload and reduce permit timelines for all

* Includes two staff positions (Interagency
Coordinator & Permit Reviewer)

Results: Key Performance Measure (KPM) #4 —
Percent of mine sites inspected and #5 — Customer
Service

Revenue Sources:
* General Fund: $422,700
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~20% of MLRR staff time is spent responding to
complaints and compliance issues around
unpermitted or non-compliant mining operations.

Goal: Protect State resources. Current staff capacity limits
enforcement to only the most egregious transgressions.

» State takes responsibility for protecting its resources

* Active permittees do not fund this compliance activity

» Allows existing staff to focus on permits/renewals
Structure: General Fund request for LD positions to address
workload and level the playing field for compliant
operators

* Includes two staff positions (Mining Compliance
Coordinator & Permit Reviewer)

Results: Key Performance Measure (KPM) #4 — Percent of
mine sites inspected and #5 — Customer Service

Revenue Sources:
* General Fund: $411,649



Legislation to Implement Governor’s Request Budget

Bill #
SB5510

SB221

SB222

SB538

BILL SUMMARY

Relating to the financial administration of the State Department of Geology and Mineral Industries; declaring
an emergency.

Appropriates moneys from General Fund to State Department of Geology and Mineral Industries for biennial
expenses.

Relating to the State Department of Geology and Mineral Industries electronic permitting system.

Establishes Electronic Permitting System Subaccount.

Relating to payments to State Department of Geology and Mineral Industries by credit card.
Authorizes State Department of Geology and Mineral Industries to accept payments by credit card and to add fee
to credit card transactions.

Relating to state agencies' acceptance of credit cards as payment.

Permits state agency to accept credit card as payment for charge or fee state agency imposes or collects for goods
or services state agency provides to individual who is member of public and to add surcharge to amount person
tenders to offset fees charged to state agency for accepting credit card as payment.


https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Folis.oregonlegislature.gov%2Fliz%2F2023R1%2FMeasures%2FOverview%2FSB5510&data=05%7C01%7CRuarri.DAY-STIRRAT%40dogami.oregon.gov%7C07129cc5a69d43fa8f2608db061e531b%7Caa3f6932fa7c47b4a0cea598cad161cf%7C0%7C0%7C638110499569336178%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=107mipMinQUQCYQr9cgwUw0q67V1fae4nGDYy9U95Ug%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Folis.oregonlegislature.gov%2Fliz%2F2023R1%2FMeasures%2FOverview%2FSB221&data=05%7C01%7CRuarri.DAY-STIRRAT%40dogami.oregon.gov%7C07129cc5a69d43fa8f2608db061e531b%7Caa3f6932fa7c47b4a0cea598cad161cf%7C0%7C0%7C638110499569179970%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=PhCwwwlnb2GgQEIvRkUMvVm0VzDNCWuWPOI221CQ9rw%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Folis.oregonlegislature.gov%2Fliz%2F2023R1%2FMeasures%2FOverview%2FSB222&data=05%7C01%7CRuarri.DAY-STIRRAT%40dogami.oregon.gov%7C07129cc5a69d43fa8f2608db061e531b%7Caa3f6932fa7c47b4a0cea598cad161cf%7C0%7C0%7C638110499569179970%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=mOo9sBREMxUXV%2FQ8m1et4q1KxAZb%2FJcsy8237aveSlQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Folis.oregonlegislature.gov%2Fliz%2F2023R1%2FMeasures%2FOverview%2FSB538&data=05%7C01%7CRuarri.DAY-STIRRAT%40dogami.oregon.gov%7C07129cc5a69d43fa8f2608db061e531b%7Caa3f6932fa7c47b4a0cea598cad161cf%7C0%7C0%7C638110499569336178%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=yNScnUo8VIshy5Q1b7mfTGPTEm7yPZ0FS335GQPOe%2Fc%3D&reserved=0
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0104002 | Manager (LD) 3821003 2063003 NRS2 (I555) | | NRS 2 (NRS 3)
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e 1 IT Support 0003002 3063042 NRS 2 | NRS 4
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Budget Summary

2023-25 Governor’s Request Budget seeks to:
* Maintain the agency strength in geological mapping and hazard mitigation
* Build IT infrastructure to enhance customer service and agency efficiency

* Enable critical infrastructure projects while protecting Oregon’s resources
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Five Person Governing Board Confirmed by Senate

Agency Leadership (Administration, IT and Finance — 8 FTE)

Mineral Lands (12 FTE) Geological Survey & Services (15 FTE)

@ €600

Regulation & Reclamation | Landslide Flood & Earthquake | Tsunami & | Geological
of Surface Mining, Inventory & | Channel & Seismic Coastal & Mineral

Exploration, Oil & Gas, Susceptibility | Migration Hazards Erosion Resource
Geothermal, Chemical Mapping Mapping Mapping Mapping Mapping

Process Mining

w Lidar Mapping

1700 1859 1911 1953 1972 2007 2019
1851 1872 | 1937 1971 1993 | 2012
l 1 —— » 2023-2025
OREGON’S Oregon becomes the The Oregon Oregon’s Oil and Gas Oregon’s Mined Land The Oregon Lidar First Consolidated
LAST BIG ONE 33rd state in the Union Bureau of Conservation Act Reclamation Act Consortium is Mining Permit
A magnitude 9+ Mines assigns DOGAMI Geothermal adopted, ensuring  JSGS STATEMAP established Application

earthquake shakes the Minister, geologist and The Oregon reguIaFE_rI\_/t Resources Act reclamaFign of.aII open project launches DOGAMI debuts Oregon

Northwest paleontologist Thomas Department of responsibiiity assigns DOGAMI mining pits expanding HazVu, an interactive

Gold discovered in Condon is appointed Geology and Mineral regulatory DOGAMI’s map for identifying

Oregon Territory first State Geology Industries is created responsibility geologic mapping geologic hazards



GS&S: Earth Science Focus Area

'i‘ —— e s Geologic Map of the Wolf Run and Northern Part of the Friead 7.5' Quadrangles, Wasco County, Oregon
)

P
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Geologic Map from Wasco County Geologic Mapping near Milton-Freewater (image curtesy of Katy Ely CTUIR)
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GS&S: Oregon Lidar Consortium

Lidar, Light Detection
and Ranging, uses
lightin the form of a
pulsed laser to
measure ranges ,
(variable distances) to &
the surface Earth. '
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Oregon Statewide ImageryProgram (9SIP) - Oregon Imagery Fram
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North Santiam River near Wiseman Island




Image: Appleby, C.A., unpublished. Umatilla River bank erosion 2005-
2020 along near Pendleton. 2019 Google Imagery as basemap.
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Images taken from video from: City of Pendleton, 2020. Umatilla Flood 184 to Reith.
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GS&S: Natural Hazards Focus Area

MULTI-HAZARD RISK REPORT FOR WALLOWA COUNTY, OREGON Flood depth grid example in the City of Enterprise, OR
INCLUDING THE CITIES OF ENTERPRISE, LOSTINE, JOSEPH, AND WALLOWA - mgEy={ ¥ <50

* Communities ,:_l" ‘l '&

3 L 4 s 16 M
10 .\)Nhlr\
100-Year Flood
5 j‘ Depth Grid
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XXL Wave Arrival Times
(minutes after earthquake

begins)
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I <0 - 50
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Tsunami Inundation Models Wave Arrival Time

Tsunami Evacuation Map for South Beach
State Park Day Use Area

You can print this detailed neighborhood
map on 8.5 x 11 inch paper to help you get
prepared.

South Beach State Park Day Use

Click on the image to open a PDF map.

EVACUATION
Evacuation Route Plans ROUTE



Oregon’s Tsunami Program Building a Culture of Awareness
Act!

During an earthquake or if you hear a tsunami warning

Prepare
Awareness

Know what to do

* Attend local outreach events 1. Drop, cover, and hold during the earthquake
* Know your evacuation route 2. Follow evacuation signs to high ground
* Assemble an emergency kit 3. Stay there until you get the okay from
* Have a family or business plan officials; tsunami waves may continue
* Practice to arrive for several hours NAM

EVACUATION
Education ROUTE
& Qutreach
COMPLETE, ,===="""""""===" ...-..............................-..-.-....-.:._,_,.....---.
0 &
4 ’
4 . 1
R’ i Evacuation / Beat the Wave
ragsory { modeling { & maritime mapping
ne
established 2nd Beat the Wave 'l'
generation evacuation ’
evacuation route 0'
maps modeling 2
|| completed 'o'
'O
Modeling e
&Mapping BEG]N_________.----------—
.. BEGIN rmmmmemmm
1995 2002 2025 2050
- ), = = e — —
o - S 1st £t Maritime port Landslide
oSt recen: aska ohuku, N . . .
Cascadia earthquake & ﬂz‘::::" Sis"::::“;" japan B:::;::" debris modeling  modeling
earthquake & tsunami hits mapping modeling tsunami mapping
Oregon coast begun begun begun
I o 8
www.oregontsunami.org ivji
S

tsunami
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