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EMERGENCY PREPAREDNESS AND PUBLIC SAFETY 
COMMISSION AGENDA 

April 25, 2011; 7:00 PM 
COUNCIL CHAMBERS; 1 7 3 0 1 1 3 3 rd Avenue N E Woodin vi II e, W A 9 8 0 7 2 

www. ci .wood In vi lie . wa. us 

CALL TO ORDER 

ROLL CALL 

FLAG SALUTE 

APPROVAL OF AGENDA IN CONTENT & ORDER 

PUBLIC COMMENT (You are invited to comment on items not listed on our agenda. If you 
wish to comment on an item lifted on our agenda. please save your comments until that issue is presented for 
discussion. Comments should be limited to 3 minutes per individual. 

SPECIAL PRESENTATIONS 

BUSINESS ITEMS 
1. Minutes of March 14, 2011 
2. Update of Public Safety CAP Recommendations- Tom Hansen, 

Public Works Director 
3. Discussion of Commission Priorities 
4 . Status of City Emergency Management Plans 
5. 2010 Hazard Mitigation Plan Update 
6. Commission Membership Discussion 
7. Earthquakes and Other Disasters 

REPORT FROM EMERGENCY MANAGER 

REPORTS FROM COMMISSION MEMBERS 

PUBLIC COMMENT 

ADJOURNMENT 

NEXT REGULAR MEETING: May 9, 2011 7:00p.m. 
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CITY OF WOODINVILLE 
EMERGENCY PREPAREDNESS AND 

PUBLIC SAFETY COMMISSION 
Regular Meeting 

7:00p.m. Monday 
March 14,2011 City Hall, Council Chambers 

CALL TO ORDER 

The meeting was called to order at 7:01p.m. by Acting Chair Nancy Montgomery. 

ROLLCALL 

PRESENT: Commissioners Nancy Montgomery, A1 Taylor (arrived 7:10p.m.), Rick 
Chatterton, Johanna Berkey, Mace Brady, and Dominic Marzano (ex-officio). 

ABSENT: Commissioner Lillie Clinton and Janine Brown (ex-officio). 

Also present were Assistant to the City Manager, Alexandra Sheeks, Executive Assistant/Deputy 
City Clerk Linda Fava, and Management Analyst Zach Schmitz. 

FLAG SALUTE 

Acting Chair Montgomery led the flag salute. 

APPROVAL OF AGENDA IN CONTENT AND ORDER 

Commissioner Chatterton requested the addition of a letter to the Woodinville Weekly editor as 
Agenda Item 5. 

PUBLIC COMMENT - None 

SPECIAL PRESENTATION 

1. Fire District Presentation 

Kevin Coughlin, Commissioner, Woodinville Fire & Rescue, introduced Fire Chief Dave 
Daniels, Deputy Chiefs Mark Chubb and Mario Acosta, and Board Secretary Margene Michael. 

Fire Chief Daniels reported he or one of the Deputy Chiefs attend the City's Management Team 
meetings representing the District. Although the Fire District has an important role in the City, 
they are separate entities; the City of Woodinville annexed into Woodinville Fire and Rescue 
Fire District. He commented on the value of a separate entity providing emergency services to 
residents and described the history of the District 1947 to present and services the District 
provides. The District provides more emergency medical services than fire suppression; in the 
past 30 years there has been a 54% decrease in fires. He provided the District's vision: striving 
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for perfection, focused on excellence and the District' s values: visionary, trustworthy, relevant, 
accountable and collaborative. 

Fire Chief Daniels recognized the District's Commissioners: Kevin Coughlin (Vice Chair), Tim 
Osgood (Chair), Randy Ransom, Clint Olson, and Bob Miller. He described the area served by 
the Fire District, advising most of their service area is outside the City of Woodinville. He 
described core services the District provides: 1) executive, 2) administrative, 3) safety and risk 
management, and 4) response/operations (incident response and fleet). He described mutual aid, 
calls for service in 2010, responses times, and emergency management. 

During and following his presentation Chief Daniels responded to Commission questions 
regarding the number of ftre service deaths in the United States each year, purpose of overtime, 
revenue sources, first responders, reasons fires have declined over the past 30 years, and public 
outreach. He summarized in a disaster, emergency responders likely would not be coming and 
the public needed to be prepared to help themselves. 

BUSINESS ITEMS 

1. Minutes of January 10, 2011 

Commissioner Brady moved to approve the minutes of January 10, 2011. Commissioner 
Chatterton seconded the motion. 

All voted in favor of the motion, and the motion carried (5·0). 

2. Appointment of Chair and Vice Chair 

Chair Nominations 
Commissioner Chatterton nominated Commissioner Mace Brady for the position of Chair . 

Nomination to appoint Mace Brady as Chair carried (5·0). 

Vice Chair Nominations 
Commissioner Taylor nominated Nancy Montgomery for the position of Vice Chair. 

Nomination to appoint Nancy Montgomery as Vice Chair carried (S-0). 

3. Old Woodinville School Feasibility/Renovation Study 

Assistant to the City Manager Alexandra Sheeks reported the City Council recently reviewed a 
final draft of the Existing Condition Assessment and Reuse Study of the Old Woodinville School 
(OWS). The Council directed staff to present the study to commissions and to seek their input. 

Zach Schmitz Management Analyst reviewed goals and objectives of the OWS Study, the history 
of the OWS, and past studies ofthe OWS. He reviewed components ofthe recently completed 
Study, opportunities for community input, opportunities/challenges associated with the OWS, 
deed restrictions on the site with regard to alcohol, potential users/tenants, ways that other old 
schoolhouses have been reused and projected parking needs based on uses. 

EP&PSC 3114111 2 Draft 



Mr. Schmitz reviewed four renovation options developed by the consultant: 
Option A: Update to basic code requirements, seismic and ADA upgrades. Suitable for light 

occupancy such as retail, studio/gallery, office 
Option B: Same as Option A plus upper floor framing upgrades to 2nd floor and interior 

upgrades. Suitable for heavier occupancy on 2nd floor 
Option C: Same as Option B plus new windows, more finish repair/restoration, adding 

restrooms in basement to increase occupancy, insulate basement ceiling. Suitable 
for heavier occupancy in basement such as brewery or restaurant 

Option D: Retain outer shell of building, meet current building codes, new interior. Suitable 
for nearly any use 

Option E: Demolish and fill basement, pave for parking 

He also reviewed options for expanding parking. He provided a budget comparison of the 
options. Steps to completion include: presentations to commissions, gathering public feedback 
online and via mail, Council review and selection of a preferred option, and pro forma study of 
preferred option using additional information. Mr. Schmitz invited the Commission to provide 
input regarding the options and fmancing. 

Lucy DeYoung, President, Woodinville Heritage Society, provided several historic photographs 
and described the history of the OWS including the deed restrictions. She commented on the 
importance of the OWS to the community. She identified potential uses that would integrate the 
OWS into the community such as a conmmnity theater/multi-media conu11unity meeting room, 
satellite library, historic classroom, restaurant with a view of the fields, tourism/visitor center, 
and office/loft space. 

She chaired the OWS Task Force appointed by the City Council in 2008 to develop a vision for 
the OWS. The Task Force envisioned a mix of public and private uses and concluded the OWS 
must be saved due to its histmical significance and location at the gateway to the City. In 
addition to the financing options identified by the consultant (public/private partnerships and 
grants/donations), she suggested a voter approved G~m:ral Obligation bond issue; a $6 million 
bond would cost voters $0.18/$1000 A V or $90/year for the average homeowner. 

Commissioners' suggestions/comments/questions included the following: 
• Move part of the building such as front fayade (door and brick columns) to be a gateway 

to the park 
• Compare to renovation of old school in Bothell (uses and funding) 
• Develop concept using Bothell UW students 
• Isn't it nearly impossible to demolish a historical site? 
• Could the City purchase the parking lot across the street? 
• Cost to residents of a bond measure 
• Because the OWS is one of the last remaining historic building and is located at the 

entrance to the City, it has phenomenal potential such as use as a visitor center 

Ms. Sheeks and Mr. Schmitz responded to Commissioners' questions regarding inquiries from 
developers, inclusion of the OWS in the Capital Improvement Plan without funding, existing 
condition of the OWS, passive maintenance done at the OWS, and past City bond issues (none). 
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Commissioner Chatterton moved to extend the meeting 15 minutes. Vice Chair 
Montgomery seconded the motion. 

All voted in favor of the motion, and the motion carried (5-0). 

Commissioner Chatterton moved to revise the agenda to move Agenda Item 5 before Item 
4. Vice Chair Montgomery seconded the motion. 

All voted in favor of the motion, and the motion carried (5-0). 

S. Letter to Woodinville Weekly Editor 

Commissioner Chatterton distributed a draft letter to the editor from the Emergency 
Preparedness and Public Safety Commission regarding recent earthquakes and urging residents 
to prepare for an emergency. 

Vice Chair Montgomery moved to submit the letter to the Woodinville Weekly for 
publication as soon as possible. Commissioner Berkey seconded the motion. 

Commissioner Chatterton agreed to draft a sentence at the end of the article regarding the 
Commission's commitment to improving the community's awareness. 

All voted in favor of ¢he motion, and the motion carried (S-O). 

(Commissioner Berkey left the meeting at 9:07p.m.) 

Commissioner Chair Brady commented recent disasters have provided a teachable moment with 
regard to emergency preparedness. He provided a Seattle Times newspaper article and suggested 
the Commission discuss earthquake preparedness at the next meeting. 

4. Commission Membership Discussion 

This . item. was postponed to the ·next meeting. 

REPORT FROM EMERGENCY MANAGER 

Ms. Sheeks distributed the 2011 Volume 1 ESCA Report, an announcement of a UW seminar 
regarding earthquake risks and preparation, and newspaper articles regarding the Christchurch, 
New Zealand earthquake cleanup and earthquake risk in the Pacific Northwest. 

She encouraged Commissioners to attend the March 15 Council meeting when the Council will 
review the Commission's Work Plan. An update of the Hazard Mitigation Plan will be presented 
to the Cornrnission on April 11 and to the Council on April 19. Public Works· Director Tom 
Hansen will provide the Commission an update regarding the Public Safety CAP's 
recommendation at the April 11 meeting. 

Ms. Sheeks reported the City, Woodinville Fire & Rescue, Snohomish County Fire District 7, 
and ESCA are meeting with Brightwater on March 29 to discuss coordination and 
comn'l.unication in disaster response. 

EP&PSC 3114111 4 Draft 



REPORT FROM COMMISSION MEMBERS 

Commissioner Chatterton inquired about the Conunission taking a tour ofBrightwater. 

PUBLIC COMMENT- None 

UPCOMING AGENDA TOPICS 

a) Earthquake Discussion 
b) Commission Membership Discussion 
c) Update by Public Works Director on CAP Recommendations 

ADJOURNMENT 

Commissioner Chatterton moved to adjourn the meeting. Vice Chair Montgomery 
seconded the motion. 

Vote: All voted in favor of the motion, and the motion carried ( 4-0). The meeting was 
adjourned at 9:20 p.m. 

Respectfully submitted, 

LindaFava 
Staff Liaison 
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CITY OF WOODINVILLE, WA 
REPORT TO THE EMERGENCY PREPAREDNESS 

To: 

From: 
Subject: 

COMMISSION 
17301 133rd Avenue NE, Woodinville, WA 98072 

Honorable Emergency Preparedness 
Commission 

Alexandra Sheeks, Assistant to the City Manager AS 
Update of Public Safety CAP Recommendations 

Date: 4/11/11 

ISSUE: Shall the Emergency Preparedness and Public Safety Commission receive a report on 
the status of the Public Safety Citizen Advisory Panel's (CAP) 2010 public safety 
recommendations. 

RECOMMENDATION: To receive the status report. 

BACKGROUND/DISCUSSION: As part of its duties outlined in Woodinville Municipal Code 
(WMC) 2.25, and as designated on its 2011-2012 work plan, the Commission will review the 
City's various emergency plans as appropriate. These plans include the Comprehensive 
Emergency Management Plan, Hazard Mitigation Plan, Debris Management Plan, and Disaster 
Recovery Plan. 

The Commission last reviewed the Comprehensive Emergency Management Plan in 2009 and 
recommended it for approval by the City Council. The CEMP was approved by Council on 
November 17, 2009. 

Public Works Director Tom Hansen will be reporting to the Commission. 

RECOMMENDED MOTION: 
FOR DISCUSSION ONLY AT THIS TIME. 

Attachment: Public Safety CAP Recommendation Updates 





Public Safety CAP Recommendation Updates- Aprilll, 2011 

Phase 1 Projects 

EPC Recommendation 
l.Ol Signs- "Watch for Pedestrians", "Bicycle and Pedestrian 

Community," 

1.02 Pedestrian Flags - Install flags at priority intersections 
(175th/140th; Top Food to Theater; 171 51/131st; 180th/140th 
behind Target) 

1.03 Rumble Stri;R/Caution Light on Wood Duvall near QFC-
Install warning devices going downhill into downtown 

1.04 Safety Awareness Programs - Conduct motorcycle and 
bicycle safety awareness programs (rodeos, events); and use 
Police Bike Patrol. 

1.05 1751h Center Lane Turns - 133111 to Mexican Restaurant -
Allow right turns only in this area. 

1.06 Public Marketing Program -Provide public information 
about safety, including regular articles in the Woodinville 
Weekly, Woodinville TV, ... 

1.07 Crime Prevention Program - Increase participation in Crime 
Prevention Programs. 

1.08 Left Turn from Wood-Duvall into Gas Station- Install curb 
to eliminate left turns. 

1.09 Left Turn from Old Wood-Duvall Road- Eliminate left turn 
to Wood-Duvall by stormwater detention pond 

1.10 Wheelchair Crossin~ - Install wheelchair crossing sign 
at NF. 20 1 st/156th 

Phase 2 Projects: 

2.0 I Street Light Illumination - Install street lights on 
pedestrian/bicycle routes. Tmprove standards. 

2.02 Flashing LED Crosswalks- Install flashing LED 
Crosswalks at priority locations 

2010 
Installed on: 
Southbound 131• @ 177th 
Northbound Wood-Red Rd @ NE I 44th 
Westbound Wood-Duvall e/o Mack's 

Corner 
Installed. Appearance upgrades to 
be completed during Summer 2010. 

Installed. Evaluating additional 
"rumble strips" and advisory signs 
for Summer 20 I 0. 
To be considered for 2011 Budget. 

Still in evaluation stage. Additional 
study required. 

On-going, as funds allow 

On-going, as funds allow. "Don't Be 
A Victim" training for Wellington 
Neighborhood Association held on 
8111/10 
Raised Pavement Marker centerline 
installed. Still evalu~ting to 
minimize negative impact on gas 
station business. 
Installed and complete. 

Evaluated; no pedestrian facilities to 
accommodate wheelchair access 

Not yet reviewed. Will include 
illumination in various projects 
throughout the city. 
Included in 20 11-16 preliminary 
Capital Improvement Plan 

2 





2.03 Radar Speed Signs - Install radar activated Speed Mobile radar signs to be rotated 
Limit/Monitor Signs (Wood-Red, Wood-Duvall, 140"', 156"' throughout City beginning Summer 
SIB by hill) 2010 

2.04 Delineators and Raised Pavement Markers on Wood Duvall 
- Install "candle stick" delineators and RPMs on curves, Not yet reviewed. 
near rockery 

2.05 Power for 156tll Speed Radar Sign- Install power for 
current solar-powered sign Completed in Fall2010. 

2.06 1561D @ 1951D Crosswalk w/ Raised Pavement Markers -
' 

Install crosswalk with warning devices Completed in Fall2010. 

Phase 3 Projects: 

3.01 Wood-Duvall Road - Widen and include pedlbike facilities In design 
3.03 Traffic Signal Synchronization - Synchronize traffic 175111/131 51 synchronization not 

signals, particularly I 751h/131 st corridor to SR 522 and 1951h feasible due to WSDOT 
@SR522 requirements; reviewing 195m@ SR 

522 
3.04 Wood-Duvall Sidewalks- Install continuous sidewalks from Not yet reviewed; in Transportation 

156m to Downtown Master Plan 
3.05 Replace Trestle - Replace and widen railroad treslle @ 131 st Tncluded in 2011-16 preliminary 

. . Capital Improvement Plan 
3.06 Traffic Signal, Wood-Duvall by QFC - Install new traffic Not yet reviewed; depends on future 

signal to provide safer ingress/egress from shopping center development of parcel 
3.07 Lower 156U\ HiJI - Lower hill on 156m, north of Wood- Not yet reviewed; in Transportation 

Duvall to improve visibility Master Plan 
3.08 Increase/expand Crime Prevention- Add Crime Prevention Officer Shelia 

programs/personnel for crime prevention programs Starrett to begin prevention 
programs, meet with neighborhood 
block watch groups. 
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CITYOFWOODINVILLE, WA 

REPORT TO THE EMERGENCY PREPAREDNESS 
COMMISSION 

To: 

From: 
Subject: 

17301 133rd Avenue NE, Woodinville, WA 98072 

Honorable Emergency Preparedness 
Commission 
Alexandra Sheeks, Assistant to the City Manager/YS 

Discussion of Commission Priorities 

Date: 4/11/11 

ISSUE: Shall the Emergency Preparedness and Public Safety Commission discuss 
Commission Priorities 

RECOMMENDATION: To discuss the Commission's priorities at the request of the 
Commission Chair. 

BACKGROUND/DISCUSSION: New Commission Chair Brady has requested that each 
Commission member share his/her priorities for their participation in the Emergency 
Preparedness and Public Safety Commission as an agenda-setting exercise. 

RECOMMENDED MOTION: 
FOR DISCUSSION ONLY AT THIS TIME. 

1 
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CITYOFWOODINVILLE, WA 

REPORT TO THE EMERGENCY PREPAREDNESS 

To: 

From: 
Subject: 

COMMISSION 
17301 133rd Avenue NE, Woodinville, WA 98072 

Honorable Emergency Preparedness 
Commission 
Alexandra Sheeks, Assistant to the City Manager ~ 7 
Status of City Emergency Plans 

Date: 4/11/11 

ISSUE: Shall the Emergency Preparedness and Public Safety Commission receive a report on 
the status of the City's various emergency plans? 

RECOMMENDATION: To review the status of the City's various emergency plans. 

BACKGROUND/DISCUSSION: As part of its duties outlined in Woodinville Municipal Code 
(WMC) 2.25, and as designated on its 2011 -2012 work plan, the Commission will review the 
City's various emergency plans as appropriate. These plans include the Comprehensive 
Emergency Management Plan, Hazard Mitigation Plan, Debris Management Plan, and Disaster 
Recovery Plan. 

The Commission last reviewed the Comprehensive Emergency Management Plan in 2009 and 
recommended it for approval by the City Council. The CEMP was approved by Council on 
November 17, 2009. 

Staff will present information and a status report of these plans at the Commission meeting. 

RECOMMENDED MOTION: 
FOR DISCUSSION ONLY AT THIS TIME. 





)> 
C) 
m 
z 
c 
)> 

-1 
m s: 



w 
I-
I if+M 

<C 

z 
w 
C) 



To: 

From: 
Subject: 

C ITY OF WOODINVILLE, WA 

REPORT TO THE EMERGENCY PREPAREDNESS 
COMMISSION 
17301 133rd Avenue NE, Woodinville, WA 98072 

Honorable Emergency Preparedness Date: 4/11/11 
Commission 
Alexandra Sheeks, Assistant to the City Manager -k> 
North King and South Snohomish Regional Hazard Mitigation Plan 201 0 
Update 

ISSUE: Shall the Commission review the North King and South Snohomish Regional Hazard 
Mitigation Plan 2010 Update? 

RECOMMENDATION: To review the Hazard Mitigation Plan and recommend that the City 
Council adopt the Plan. 

BACKGROUND/DISCUSSION: The North King and South Snohomish Regional Mitigation 
Plan addresses the most common natural hazards faced by Emergency Services Coordinating 
Agency (ESCA) members. Woodinville is a member of ESCA. The Plan identifies the most 
likely natural events facing us such as earthquakes, floods, and severe storms. The Plan 
identifies a number of capital projects that the City could construct to help mitigate or minimize 
potentially negative impacts from these events. 

ESCA has prepared its 5-year update of the Hazard Mitigation Plan as required by the 
Washington State Emergency Management Department and by FEMA. The City Council 
approved the sections of the Plan specific to Woodinville in 2009. Since that time, ESCA has 
completed the plan with sections for each of its participating jurisdictions and has received 
approval from FEMA. The Woodinville sections of the plan have not been changed since the 
Council's approval in 2009. 

Now that FEMA has approved the plan, the final step in the process is for each jurisdiction to 
formally adopt the plan, as required by FEMA. Adoption of this plan does not obligate the City 
to complete these projects, but by including them in the Plan, they become eligible for FEMA 
grants. 

ALTERNATIVES: 
1. Review the Hazard Mitigation Plan 201 0 Update and recommend that the City Council 

adopt the Plan. 
2. Request further information from staff. 

RECOMMENDED MOTION: 
I MOVE THAT THE EMERGENCY PREPAREDNESS AND PUBLIC SAFETY COMMISSION 
APPROVE THE NORTH KING AND SOUTH SNOHOMISH COUNTIES REGIONAL HAZARD 
MITIGATION PLAN 2010 UPDATE AND RECOMMEND THAT THE CITY COUNCIL 
FORMALLY ADOPT THE PLAN. 

Attachment A: North King and South Snohomish Counties Regional Hazard Mitigation Plan 2010 Update 
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NORTH KING AND SOUTH SNOHOMISH COUNTIES 
REGIONAL MITIGATION PLAN 

for Natural Hazards 
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North King and South Snohomish Counties 
Regions/ Mitigation Plan 

.. ; 

Natural Hazards Mitigation Plan 

Prepared by: 
Emergency Services Coordinating Agency 

(ESCA) 

iii 

2901 2281
h Street SW, Ste A 
Brier, WA, 98036 

Phone: (425) 776-3722 
Fax: (425) 775-7153 

www.esca1.com 

Preceding Documents 
September 2010 
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Point of Contact 

For information regarding this plan, or to comment on this plan, please 
contact Emergency Services Coordinating Agency (ESCA): 

MAILING ADDRESS: 

TELEPHONE: 

FAX: 

EMAIL: 

ESCA 
2901 228th Street SW, Ste A 
Brier, WA 98036 

(425) 776-3722 

(425) 775-7153 

Jamie@esca1.com 
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List of Plan Recipients 

Printed and electronic versions of the North King and South Snohomish Counties 
Regional Mitigation Plan - Draft and Final versions - are provided to the 
following jurisdictions, locations and/or individuals: 

Name I Jurisdiction 
1 Brier, City of 

Nicole Gaudette 
2 Edmonds, City of 

Phil Williams 
3 Kenmore, City of 

Nancy Ousley 
4 Lake Forest Park, City of 

Cheryl Niclai 
5 Lynnwood, City of 

Kevin Garrett 
6 Mill Creek, City of 

Christi Amrine 
7 Mountlake Terrace, City of 

Shane Hope 
8 Mukilteo, City of 

Larry Waters 
9 Woodinville, City of 

Alexandra Miller 
10 Woodway, Town of 

Terrance Bryant 
11 Edmonds Community College 

Paul Doherty 
12 Edmonds School District 

Brian Harding 
13 Olympic View Water and Sewer District 

Roger Eberhart 
14 Port of Edmonds 

Bev Borth 
15 ESCA 

Lyn Gross 
16 ESCA 

Jamie Gravelle 
17 Washington EMD 

Beverly O'Dea 
18 Washington EMD 
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Final print versions of the North King and South Snohomish Counties Regional 
Mitigation Plan are provided to the following jurisdictions, locations and/or 
individuals: 

Name I Jurisdiction 
19 Brier, City of 

Paula Swisher 
20 Edmonds, City of 

Mike Cooper 
21 Kenmore, City of 

Frederick Stouder 
22 Lake Forest Park, City of 

David Cline 
23 Lynnwood, City of 

Don Gough 
24 Mill Creek, City of 

Timothy Burns 
25 Mountlake Terrace, City of 

John Caulfield 
26 Mukilteo, City of 

Joe Marine 
27 Woodinville, City of 

Richard Leahy 
28 Woodway, Town of 

Carla Nichols 
29 Edmonds Community College 

Jack O'hara 
30 Edmonds School District 

Dr. Nick Brossoit 
31 Olympic View Water and Sewer District 

32 Port of Edmonds 
Bob McChesney 
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Feedback on the draft documents were requested from the following agencies 
and individuals prior to the submission to the State and FEMA for review and 
approval. 

Name I Jurisdiction 
33 King County OEM 

Rich Tokarzewski 
34 Snohomish County OEM 

John Pennington 
35 Snohomish Fire District 1 

Brad Reading 
36 Snohomish Fire District 7 

Janet Jaeger 
37 Northshore Fire District 

Tom Weathers 
38 Woodinville Fire and Life Safety District 

Dennis Johnson 
In addition, final electronic vers1ons of the North King and South Snohomish 
Counties Regional Mitigation Plan are provided for their records. 

Final electronic versions of the North King and South Snohomish Counties 
Regional Mitigation Plan are provided to: 

Name I Jurisdiction 
39 Brier Public Library 
40 Edmonds Public Library 
41 Kenmore Public Library 
42 Lake Forest Park Public Library 
43 Lynnwood Public Library 
44 Mill Creek Public Library 
45 Mountlake Terrace Public Library 
46 Mukilteo Public Library 
47 Woodinville Public Library 
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Promulgation 

The following document was promulgated by legal representatives of each 
participating agency. The original document is on file with ESCA. 

THIS DOCUMENT WILL BE REPLACED WHEN THE APPROVAL AND 
ADOPTION PROCESS IS COMPLETE. 

Promulgation 

The North King and South Snohomish Counties Regional Mitigation Plan, dated 
June 2004, is hereby adopted this 30th day of June, 2004, as the official natural hazards 
mitigation plan for the member cities of Kenmore, Brier, Edmonds, Lynnwood, Mill 
Creek, Mountlake Terrace, and Woodway, and for the Edmonds School District, Olympic 
View Water and Sewer District, and the Port of Edmonds. 
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How to Use This Plan 

Each section of the North King and South Snohomish Counties Regional 
Mit igation Plan provides information to assist participating jurisdictions and 
agencies in North King and South Snohomish Counties, and the citizens within 
those jurisdictions and agencies, in understanding the community in which we 
live and work, and the hazard-related issues facing government, citizens, 
businesses, and the environment. Combined, the various sections of this plan 
work together to create a document that guides the mission to reduce 
vulnerability and minimize loss from future natural hazards. 

The structure of this plan enables people to use only that portion of the plan that 
is of interest to them and/or pertains to their needs. It also allows local 
government to review and update specific sections as new data becomes 
available. New data may be easily incorporated, resulting in a natural hazards 
mitigation plan that remains current and relevant to the needs of the jurisdictions 
in North King and South Snohomish Counties. 

The North King and South Snohomish Counties Regional Mitigation Plan is 
organized into five sections: 

Section I contains the introduction , multi-jurisdictional community profile 
information, and an overview of the planning process. 

Section II contains information regard ing the various natural hazards that can 
affect North King and South Snohomish Counties. 

Section Ill contains jurisdiction- and special district-specific information. It 
identifies local vulnerabilities and mitigation strategies for each jurisdiction 
participating in the Plan. 

Section IV contains an index of mitigation action items by jurisdiction. 

Section V contains the lists of critical infrastructure for each jurisdiction . This 
information is restricted under RCW 42.17.310(1)(ww) and is exempt from the 
Freedom of Information Act. Anyone wishing to obtain this information should 
apply to the individual jurisdiction. 

Section VI contains Addenda for each City to address language specific to 
the National Flood Insurance Program (NFIP). 

Section VII contains Addenda for each jurisdiction to show how the hazard 
ratings were considered. 
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Matrix of Changes 

Note: This Matrix of Changes documents most of the pertinent changes made 
from the 2004 RHMP Plan to the 2009-2010 RHMP Plan update. This Matrix 
represents high level changes made. 

Grammatical and typographical changes were changed throughout the document 
as identified. 

Participating Agencies 

2fJ04 
Cities 7 cities 

• Brier 

• Edmonds 

• Kenmore 

• Lynnwood 

• Mill Creek 

• Mountlake Terrace 

• Woodway 

Utility Districts 1 utility district 

• Olympic View 
Water and Sewer 
District 

School Districts 1 school district 

• Edmonds School 
District 

Special Districts 1 special district 
0 Port of Edmonds 

Colleges I 0 colleges/universities 
Universities 

Emergency Services Coordinating Agency 
Regional Mitigation Plan 

xviii 

- ... 

:?009/201 0 
10 cities 
Added 3 cities 

• Lake Forest Park 

• Mukilteo 

• Woodinville 

No change 

No change 

No change 

Added 1 community college 

• Edmonds Community 
College 
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Section A- Preceding Document 
2004 

Table of Contents Section A - Preceding 
Documents 

Section I - Overview 
Section II - Multi-Jurisdictional 

Hazard Identification 
(HIVA) 

Section Ill - Multi-
Jurisdictional Breakouts 

Section IV- Action Item Index 
Section V -Annexes 

List of Plan Recipients Provided in original 
How to Use This Plan Provided in original 
Matrix of Changes 

Section 1 - Overview 
2004 

Introduction Provided in original 
Plan Participants Provided in original 
Planning Committee Provided in original 
Members 
Plan Update 
Responsibilities 
Input from Provided in original 
Stakeholders and 
Citizens 
Plan Development Provided in original 
Process 

Plan Adoption Provided in original 

Plan Maintenance Provided in original 

Emergency SeNices Coordinating Agency 
Regional Mitigation Plan 

xix 

2009/2010 
Formatting, updates and page 
adjustments 

Uodated 
No significant change 
New section 
Added to end of Section A 

2009/2010 
No sianificant chanae 
Updated 
Updated 

New component 

Updated 

Updates in: 

• Local Involvement 

• Public Notification 

• Important dates and 
elements 

Updates in: 

• Jurisdictions/Forms of 
government 

• Review Process and 
dates 

• Adoption 
Major rewrite: 

• Evaluating and 
Updating the Plan 

Updates in: 

• 
• 

Maintenance Schedule 
Continued Public 
Involvement 
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Section II - Multi-Jurisdictional Hazard Identification 
(also known as Hazard Identification and Vulnerability Assessment, or HIVA} 

1004 
Drought Provided in original 

Earthquake Provided in original 

Flood Provided in original 

Landslide and Soil Provided in original 
Displacement 

Severe Storm Provided in original 

Tsunami and Seiche Provided in original 
Volcanoes Provided in original 
Wildland-Urban Provided in original 
Interface Fire 

Emergency Services Coordinating Agency 
Regional Mitigation Plan 

XX 

2009/20•1 0 
No significant changes 
Reference and links updated 
No significant changes 
Reference and links updated 
Event listing updated 
Additional information for new 

jurisdictions 
NFIP Compliance table 
Reference and links updated 
Updates in: 

• History of Landslides in 
North King and South 
Snohomish Counties 

Reference and links updated 
Updated: 

• Population Density 
table 

Reference and links updated 
Reference and links updated 
Reference and links updated 
Reference and links updated 
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Section Ill - Breakouts 
2004 

Brier Included 

Edmonds Included 

Kenmore Included 

Lake Forest Park Not included in original 

Emergency Services Coordinating Agency 
Regional Mitigation Plan 

xxi 

2009/2010 
Regional profile updated 
Hazard ratings reviewed 
Hazard and event descriptions reviewed 
NFIP language added 
Maps updated 
Mitigation projects: 

• Moved to "completed" list as 
appropriate 

• Codes list updated 

• New items added 
Regional profile updated 
Hazard ratings reviewed 
Hazard and event descriptions reviewed. 
Updated: 

• Severe Storm 
Map added 
NFIP language added 
Mitigation projects: 

• Moved to "completed" list as 
appropriate 

• Codes list updated 

• New items added 
Regional profile updated 
Hazard ratings reviewed 
Hazard and event descriptions reviewed 
Map added 
NFIP language added 
Mitigation projects: 

• Moved to "completed" list as 
appropriate 

• Codes list updated 

• New items added 
Regional profile updated 
Annexed onto plan in 2008 
Updated in 2009 to comply with review 

cycle 
Hazard ratings reviewed 
Hazard and event descriptions reviewed. 
Updated: 

• Severe Storm 
Map added 
NFIP language added 
Mitigation projects: 

• Moved to "completed" list as 
appropriate 

• Codes list updated 
• New items added 
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Section Ill- Breakouts (continued) 
2004 

Lynnwood Included 

Mill Creek Included 

Mountlake Terrace Included 

Mukilteo Not included in original 
Woodinville Included 
Woodway Included 

Section Ill- Breakouts (continued) 

Emergency Services Coordinating Agency 
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xxii 

2009/2010 
Regional profile updated 
Hazard ratings reviewed 
Hazard and event descriptions reviewed. 
Updated: 

• Flood 

• Severe Storm 
Maps updated 
NFIP language added 
Mitigation projects: 

• Moved to "completed" list as 
appropriate 

• Codes list updated 

• New items added 
Regional profile updated 
Hazard ratings reviewed 
Hazard and event descriptions reviewed. 
Updated: 

• Severe Storm 
Map added 
NFIP language added 
Mitigation projects: 

• Moved to "completed" list as 
appropriate 

0 Codes list updated 

• New items added 
Regional profile updated 
Hazard ratings reviewed 
Hazard and event descriptions as 

necessary 
Map updated 
NFIP language added 
Mitigation projects: 

• Moved to "completed" list as 
appropriate 

0 Codes list updated 
• New items added 

New to plan 
New to plan 
Regional profile updated 
Hazard ratings reviewed 
Hazard and event descriptions reviewed. 
Updated: 

• Flooding 

• Dam Burst 
NFIP language added 
Mitigation projects: 

0 

• 
• 

Moved to "completed" list as 
appropriate 
Codes list updated 
New items added 
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2004 2009/2010 
Edmonds Community Not included in original New top/an 
College 
Edmonds School Included Regional profile updated 
District Hazard ratings reviewed 

Hazard and event descriptions as 
necessary 

Mitigation projects: 
• Moved to "completed" list as 

appropriate 
• New items added 

Olympic View Water Included Regional profile updated 
and Sewer District Hazard ratings reviewed 

Hazard and event descriptions as 
necessary 

Mitigation projects: 
• Moved to "completed" list as 

appropriate 
• New items added 

Port of Edmonds Included Regional profile updated 
Hazard ratings reviewed 
Hazard and event descriptions as 

necessary 
Mitigation projects: 

• Moved to "completed" list as 
appropriate 

• New items added 

Section IV- Action Item Index 
2004 2009/2010 

Brier Included Reformatted and updated 
Edmonds Included Reformatted and updated 
Kenmore Included Reformatted and updated 
Lake Forest Park Not included in original Added 
Lynnwood Included Reformatted and updated 
Mill Creek Included Reformatted and updated 
Mountlake Terrace Included Reformatted and updated 
Mukilteo Not included in original New top/an 
Woodinville Included New top/an 
Woodway Included Reformatted and updated 
Edmonds Community Not included in original New top/an 
College 
Edmonds School Included Reformatted and updated 
District 
Olympic View Water Included Reformatted and updated 
and Sewer District 
Port of Edmonds Included Reformatted and updated 
NOTE: Includes Status clarification on projects: New or Continued (and the reason for the 
continuation). 
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xxiii 
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Section V- Annexes (Critical Infrastructure 
2004 2009/2010 

Brier Included Updated 
Edmonds Included Updated 
Kenmore Included Updated 
Lake Forest Park Not included in original Updated 
Lynnwood Included Updated 
Mill Creek Included Updated 
Mountlake Terrace Included Updated 
Mukilteo Not included in original New to plan 
Woodinville Included New to]21an 
Woodway Included Updated 
Edmonds Community Not included in original New to plan 
Colleqe 
Edmonds School Included Updated 
District 
Olympic View Water Included Updated 
and Sewer District 
Port of Edmonds Included Updated 
NOTE: Includes Status clarification on projects: New or Continued (and the reason for the 
continuation). 

Section VI - Addenda (NFIP) 
2009/2010 

Brier Added to Plan 
Edmonds Added to Plan 
Kenmore Added to Plan 
Lake Forest Park Added to Plan 
Lynnwood Added to Plan 
Mill Creek Added to Plan 
Mountlake Terrace Added to Plan 
Mukilteo Added to Plan 
Woodinville Added to Plan 
Woodway Added to Plan 
Edmonds Community Colleqe Not applicable 
Edmonds School District Not applicable 
Olympic View Water and Sewer Not applicable 
District 
Port of Edmonds Not applicable 
NOTE: This is language is added specifically to the meet NFIP requirements. 
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Section VII - Addenda (Hazard Rating) 

Brier 
Edmonds 
Kenmore 
Lake Forest Park 
Lynnwood 
Mill Creek 
Mountlake Terrace 
Mukilteo 
Woodinville 
Woodway 
Edmonds Community College 
Edmonds School District 
Olympic View Water and Sewer 
District 
Port of Edmonds 
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Added to Plan 
Added to Plan 
Added to Plan 
Added to Plan 
Added to Plan 
Added to Plan 
Added to Plan 
Added to Plan 
Added to Plan 
Added to Plan 
Added to Plan 
Added to Plan 
Added to Plan 

Added to Plan 

2009/2010 
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Section I : Overview 

NOTE: 

This section of the Emergency Services Coordinating Agency Regional Natural 
Hazards Mitigation Plan contains general, multi-jurisdictional informatio11 
regarding the region as well as a description of the planning process. 

The statements regarding natural hazards and historical disaster events as well 
as the information contained in the multi-jurisdictional community profile depict 
the average conditions within the region. 

Please refer to Section Ill of this Plan for jurisdiction-specific information for the 
plan participants. 
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Introduction 

The members of the Emergency Services Coordinating Agency (ESCA) have 
dealt with natural disasters on both a local and regional basis. These have 
included earthquakes, local f looding, landslides, severe storms, and wildland
urban interface fires. In addition, the region has the potential to be subjected to 
damage from tsunami or seiche as well as volcano eruption. 

During the Inaugural Day W indstorm in 1993, the area experienced winds of 
more than 40 m.p.h. with gusts of 66 m.p.h. As a result , 225,000 people lost 
power and were without electricity for a week or more. This affected both 
personal lives and business operations in the area. 

In December 2003, south King County experienced a windstorm that included 
wind gusts of as much as 80 m.p.h. 180,000 people were without power at least 
overnight, and about 110,000 would be without power for as much as four days. 

While 1 00-year floods are relatively rare in this area, urban flooding is common 
among all jurisdictions and occurs on a nearly annual basis. In addition, three 
jurisdictions include properties on the Puget Sound shoreline and experience 
occasional shoreline flooding events. Photos of urban flooding from 1996 may 
be found in Section Ill, Mountlake Terrace. 

Unusually severe urban flooding was experienced in north King and south 
Snohomish Counties in December 2007. This event occurred in connection with 
a series of three storms that moved in over the Pacific Northwest between 
December 1 and 3, 2007. 

On December 15
\ with cold arctic air already in place over the region, the first 

storm produced heavy snow in the mountains and low-land snow throughout 
western Washington. Around Seattle, up-to 1" of snow fell while the "convergent 
zone" (which includes the ESCA Cities) received over 6" of snow. 

On December 2, the snow changed over to rain as temperatures increased along 
with the wind . Over two days, December 2-3,1 an entire month's worth of rain fell 
in the Puget Sound Area accompanied by wind gusts of over 80 mph along much 
of the coast and 40 to 50+ mph inland. 

While King and Snohomish Counties braced for flooding along the rivers, the 
resulting flooding broke the normal patterns in the ESCA area.2 River flooding 
was minimal in most areas, but the north King and south Snohomish counties 
area experienced urban flooding where storm water systems were overwhelmed 
and problems intensified by many of the smaller creeks flooding. 

1 NOAA reports that 6-hour and 24-hour precipitation amounts were near 100·year rain frequency levels during this event. 

2 Lewis County was most affected, with over $57 million of damage. 
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The Nisqually Earthquake, in 2001, caused only minor damage in the north King 
and south Snohomish Counties area, but it provided a graphic reminder that this 
region is Earthquake Country and that we must be prepared. It should be noted 
that the occurrence of one earthquake does not lessen the threat of future 
earthquakes. 

Overall , this area has been very fortunate and has not experienced any major 
natural disasters in the last twenty years. This does not mean that we are safe 
from natural hazards, however, and the local governments and special purpose 
districts are committed to mitigating against natural disasters to the best of their 
abilities. 

What is natural hazard mitigation? 
Natural hazard mitigation is the development 
and implementation of activities designed to 
reduce or eliminate losses resulting from 
natural hazards. 

Why develop a natural hazards 
mitigation strategy? 
Developing and maintaining a mitigation 
strategy for the north King and south 
Snohomish Counties region is another step in 
the planning process that began with the Cities' 
Comprehensive Emergency Management 
Plans (CEMP). These Plans were developed 
by ESCA and provide consistent and 
coordinated procedures for the Cities. 

The regional overview of this Plan provides a 
foundation for coordination and collaboration 
between the ten ESCA Cities and four Special 
Purpose Districts included in this document. It 
is the groundwork for identifying mitigation 

Mitigation: The 
development and 
implementation of 
activities designed to 
reduce or eliminate 
losses. 

Planning: The act or 
process of making or 
carrying out plans; 
establishing goals, 
policies, or procedures for 
a social or economic unit. 

Hazard Mitigation (as 
defined by the Disaster 
Mitigation Act of 2000): 
Any sustained action 
taken to reduce or 
eliminate the long-term 
risk to human life and 
orooertv from hazards. 

strategies and future mitigation projects as a means to assist in meeting the 
requirements of various federal assistance programs. 

The rising cost of responding to and recovering from natural disasters has 
resulted in a renewed interest in identifying effective ways to reduce the 
vulnerability to natural hazards and the disasters these hazards can create. 
Natural hazard mitigation plans assist communities in identifying the hazards 
that could impact them, determining the vulnerability of the community to 
these hazards, and identifying mitigation strategies to prevent or reduce the 
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impacts these hazards pose to the community through a coordinated, multi
jurisdictional approach . 

It should be noted, too, that while the Cities and Special Purpose Districts 
have eight natural hazards in common, and are all likely to be affected during 
a significant regional disaster, the level of threat for each hazard varies 
between the Plan participants. These differences are recognized and are 
accounted for in the breakouts included in Section Ill. 

What are the benefits of hazard mitigation? 
The information contained in this Plan is applicable for the region and serves 
to provide the framework for natural hazard mitigation among the participants. 
This is one more step in the emergency management cycle of planning, 
response, recovery, and mitigation. It is also consistent with the existing long
term commitment to mutual aid agreements, first responder agreements, and 
coordinating inter-jurisdictional cooperation in disaster response. 

Hazard mitigation planning is intended to: 

• Save lives and property. 
Communities can save lives and reduce property damage from natural 
hazards through mitigation actions, such as moving families and their 
homes out of harm's way, limiting development, and/or regulating the type 
of construction or structures allowed in certain areas. 

• Reduce vulnerability to future hazards. 
By having a mitigation strategy in place, communities are better prepared 
to take proper steps that will permanently reduce the risk of future losses. 

• Facilitate post-disaster funding. 
By identifying mitigation strategies and projects before the next disaster, 
communities will be in a better position to obtain post-disaster funding 
because much of the background work necessary for funding assistance 
will already be in place. 

• Speed recovery. 
By developing a mitigation strategy, communities can identify post
disaster mitigation opportunities in advance of a disaster. Further, 
communities can develop recovery plans and policies to minimize the 
number of decisions that must be made while under the stress of 
responding to and recovering from a disaster. 

• Demonstrate commitment to improving community health and 
safety. 
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Developing a mitigation strategy demonstrates a community's commitment 
to safeguarding its citizens and protecting its economic and environmental 
well-being. 

• Demonstrate accountability and regional coordination. 
Each jurisdiction is responsible for mitigation projects within their scope 
and boundaries. This includes identifying, prioritizing, funding, completing 
and evaluating mitigation projects. 

The jurisdictions also have an ongoing commitment to regional 
cooperation to the greatest extent possible. To this end, the jurisdictions 
will continue to look for opportunities to action regionally and in 
partnership with each other. This allows for problem-solving at the 
regional level and gaining maximum benefit from potential funding 
sources. 

Who does the natural hazards mitigation plan benefit? 
The North King and South Snohomish Counties Regional Mitigation Plan was 
developed, written, and adopted as a multi-jurisdictional natural hazards 
mitigation plan for the benefit of ESCA's member cities, plus the regional 
partners of Edmonds Community College, Edmonds School District, the Port 
of Edmonds, and Olympic View Water and Sewer District. 

The jurisdictions are all located in close proximity to each other. As a result, 
the Plan participants have ongoing, working relationships and recognize that 
they have a vested interest in coordinating mitigation efforts. It is anticipated 
that this cooperation will continue to develop and improve in the years to 
come. The results of these cooperative efforts will benefit the Cities and 
Special Purpose Jurisdictions as well as the citizens served by these 
agencies. 

Each jurisdiction is responsible for identifying, planning, obtaining financing, 
and completing their own mitigation activities. To the greatest extent 
possible, the jurisdictions will coordinate efforts through existing interlocal 
agreements and inter-governmental jurisdictions. 

To further the efforts of regional coordination, this Plan was offered to both 
King and Snohomish Counties for review and consistency. 

Natural hazards land use policy in Washington 
Planning for natural hazards in Washington has taken shape over the past 35 
years, beginning with the State Environmental Policy Act (1971) and the 
Shorelines Management Act (1971), and followed by the State Building Code 
Act (1974, 1985), and the Growth Management Act (1991). It is an integral 
element of Washington's statewide land use planning program which focuses 
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on appropriate land use controls in critical areas that are prone to natural 
disasters, along with keeping up with the latest technology in construction 
methods to mitigate potential natural disasters. 

Support vor ne1tural hazards mitigation 
The primary responsibility for the development and implementation of 
mitigation strategies and policies lies with local jurisdictions. However, local 
jurisdictions are not alone; partners and resources exist at the state and 
federal levels to assist local government in the development of mitigation 
strategies and plans. Within Washington State, the Washington Military 
Department, Emergency Management Division is the lead agency for 
providing hazard mitigation planning assistance to local jurisdictions. 

Plan Methodology 

Because of the similarity in hazards within the north King and south Snohomish 
County region, the jurisdictions decided to create the North King and South 
Snohomish Counties Regional Mitigation Plan to meet the goals in the fo llowing 
ways: 

• The Plan meets the requirements as specified in the Disaster Mitigation 
Act of 2000. 

e The Plan is developed following the process outlined by the Disaster 
Mitigation Act of 2000. 

• The Plan is multi-jurisdictional to promote and enhance regional efforts for 
emergency response, planning, recovery, and mitigation among the 
jurisdictions. 

• All participating jurisdictions have a Mitigation Plan that is complete, 
comprehensive, and consistent with other existing emergency 
management documents. 

The North King and South Snohomish Counties Regional Mitigation Plan was 
written using the best possible information obtained from a wide variety of 
sources. Throughout the planning process, a concerted effort was made to 
gather information from the ten ESCA Cities, the four participating Special 
Purpose Districts, and the region's stakeholders: citizens, businesses, other 
government jurisdictions and agencies. 

Among others, information was solicited from regional partners such as Stevens 
Hospital, SNOCOM, Snohomish Fire District #1, Snohomish Fire District #7, 
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Northshore Fire District, Snohomish County PUD, Alderwood Water District, 
Puget Sound Energy, and the Washington State Ferry System. 

Feedback was also solicited from the neighboring emergency management 
agencies that included: King County Office of Emergency Management (OEM), 
Snohomish County Department of Emergency Management (OEM) and Everett 
Emergency Management. 

The natural hazards mitigation strategies contained within this Plan are the result 
of a lengthy and extensive planning process involving all ESCA Cities, four 
Special Districts, key partners, and a cross-section of the business community 
and local citizens. 

Plan Participants 
Fourteen jurisdictions are participating in the 2009 Plan. They are: 

JURISDICTION STATUS 
Brier, City of 2005 Participant 
Edmonds, City of 2005 Participant 
Kenmore, City of 2005 Participant 
Lake Forest Park, City of Added 2007 
Lynnwood, City of 2005 Participant 
Mill Creek, City of 2005 Participant 
Mountlake Terrace, City of 2005 Participant 
Mukilteo, City of Added 2008 

(not completed in 2008) 
Woodinville, City of NEW Participant 
Woodway, Town of 2005 Participant 
Edmonds Community College NEW Participant 
Edmonds School District 2005 Participant 
Olympic View Water and Sewer 2005 Participant 
District 
Port of Edmonds 2005 Participant 

Establishment of the ESCA Natural Hazards Mitigation 
Planning Committee 
In 2004, the City of Kenmore, applied for a Pre-Disaster Mitigation (PDM) 
Grant to cover part of the costs of regional mitigation planning. 

Upon receipt of the Pre-Disaster Mitigation Planning Grant for all-hazards 
planning, the ESCA Natural Hazards Mitigation Planning Committee was 
formed to assist in meeting the planning requirements and to keep the 
mitigation planning project on schedule. This committee was charged with 
the following responsibilities: 
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• Identify Plan development goals and objectives. 
• Establish a timeline for Plan completion . 
• Ensure that the Plan meets the requirements of the Disaster Mitigation Act 

of 2000. 
<» Assist in coordinating local efforts in gathering information for inclusion in 

the Plan. 
• Oversee the public involvement process at the local level. 

The Committee completed the first version of the North King and South 
Snohomish County Regional Mitigation Plan and saw it through the review 
and promulgation process. 

While the members have changed in the five years since the first iteration of 
this Plan, the Committee purpose remains the same. The current Committee 
has one or more representatives from each of the Cities and Special Districts 
participating in this 5-year Update. 

ESCA Natural Hazards Mitigation Planning Committee-
2009-2010 Members 
e Jim Cutts, City of Brier 
o Nicole Gaudette, City of Brier 
• Noel Miller, City of Edmonds 
• Leslie Harris, City of Kenmore 
• Cheryl Niclai, City of Lake Forest Park 
~~> Bill Franz, City of Lynnwood 
C) Kevin Garrett, City of Lynnwood 
qj Tom Rogers, City of Mill Creek 
• Tom Gathmann, City of Mill Creek 
• Shane Hope, City of Mountlake Terrace 
«> Paula Schwartz, City of Mountlake Terrace 
C) Heather McCartney, City of Mukilteo 
e Glen Pickus, City of Mul<ilteo 
• Larry Waters, City of Mukilteo 
• Justina Tate, City of Woodinville 
e Terrance Bryant, Town of Woodway 
(,t Bill Trimm, Town of Woodway 
IP Steve Robinson, Edmonds Community College 
• Paul Doherty, Edmonds Community College 
• Brian Harding, Edmonds School District 
• Lisa Skinner, Edmonds School District 
«> Roger Eberhart, Olympic View Water and Sewer District 
• Marla Kempf, Port of Edmonds 

Norlh King and South Snohomish Counties 
Regional Mitigation Plan 1-9 

Section I - Ove!View 
September 2010 



The ESCA Natural Hazards Mitigation Planning Committee met as a group in 
July and September of 2008. Additional meetings between the Regional Plan 
Manager and each jurisdiction were held to focus on individual needs and 
issues. The work concluded in July 2009. 

The Committee meetings provided opportunities to gather and share 
information, assess vulnerabilities, identify critical facilities, and assist in 
developing mitigation strategies. They also maintained continuity throughout 
the process to ensure that jurisdiction-specific natural hazards vulnerability 
information and mitigation strategies were incorporated into the Plan. 

Plan Update Responsibilities 

Each City and Special Purpose District was responsible for: 

• Reviewing breakout information for their jurisdiction 
• Identifying and updating data and information , including local hazards; 

jurisdictional descriptions; and completed and pending projects 
• Reviewing internal jurisdictional plans and documents which affect the 

Mitigation Plan; ensuring consistency and coordination between 
documents 

• Incorporating appropriate projects from documents such as Capital 
Improvement Plan, budget, etc. 

• Posting legally required notifications according to State Law and local 
Ordinances 

• Providing an on-site opportunity for community members to provide 
comment on the Plan 

• Working with Regional Plan Manager during public input meetings and 
sessions 

• Working with Regional Plan Manager to complete the adoption and 
promulgation process 

The Regional Plan Manager was responsible for: 
• Developing a planning timeline 
• Working with each Jurisdiction to obtain and incorporate updated 

information and data 
• Working with the new Jurisdictions to include them in the planning process 

and incorporate them into the final document 
• Providing guidance, editing and feedback as necessary 
• Coordinating with the State Mitigation Strategists to ensure appropriate 

Plan development 
• Reviewing and updating Section A (Preceding Documents), Section I 

(Overview) and Section II (HIVA) 
• Working with Jurisdictions to conduct public input opportunities 
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• Printing and submitting the proposed Plan to the State and FEMA for 
review and approval 

• Working with Jurisdictions to complete the adoption and promulgation 
process 

Input from Stakeholders and Citizens 
Each jurisdiction looked first to existing plans, documents and budgets 
developed and maintained by the individual jurisdictions. As part of the 
development and maintenance process, these documents are usually: 

• Developed by Staff based on direction from the Council or Board 
• Reviewed in one or more open public meetings by the governing body 

(Council or Board) 

The use of these e>dsting documents, and the regular processes for the 
review and adoption of these documents, provides for regular and 
independent public review and input even before these items are considered 
for the Regional Mitigation Plan . 

For a Plan-specific review, the ESCA Natural Hazards Mitigation Planning 
Committee held a series of meetings at the local level to solicit input from the 
stakeholders and citizens of the community. 

A regional meeting in an "Open House" format was held during work hours to 
ensure that community members had adequate opportunity to participate in 
the process. This was to provide access for businesses, shift workers, and 
others who are unlikely to attend an evening meeting. 

July 22, 2009, 1 to 4 pm 
Regional meeting/Open House. 
Open to all interested parties. 
Location: 

ESCA offices 
2901 2281

h Street SW, Ste A 
Brier, WA 98036 

In addition, late afternoon and evening meetings were held at the local levels. 

May 26, 2009 at 7:00p.m 
Woodinville Emergency Preparation Commission 
Local meeting, open to public 
Location: 

Woodinville City Hall 
17301-133rd Avenue NE 
Woodinville, WA 
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June 8, 2009 at 7:00p.m. 
Woodinville Emergency Preparation Commission 
Local meeting #2, open to public 
Location: 

Woodinville City Hall 
17301-133rd Avenue NE 
Woodinville, WA 

June 9, 2009 at 7:00p.m. 
Woodinville City Council meeting. 
Open to public 
Location: 

Woodinville City Hall 
17301-133rd Avenue NE 
Woodinville, WA 

June 16, 2009 at 7:00p.m. 
Woodinville City Council meeting. 
Location: 

Woodinville City Hall 
17301 -133rd Avenue NE 
Woodinville, WA 

July 22, 2009; 1:00- 4:00p.m. 
ESCA "Open House" 
Location: 

ESCA 
2901 2281

h Street SW, Ste A 
Brier, WA 

July 27, 2009 at 5:30p.m. 
Woodinville "Open House" 
Location: 

Woodinville City Hall 
17301-133rd Avenue NE 
Woodinville, WA 
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August 10, 2009 at 7:00 p.m. 
Mountlake Terrace Planning Commission meeting 
Public Hearing 
Location: 

Mountlake Terrace City Hall 
6100 219th Street SW, Suite 200 
Mountlake Terrace, WA 

August 13, 2009 at 7:00p.m. 
Mountlake Terrace Council 
Work Session 
Location: 

Mountlake Terrace City Hall 
6100 219th Street SW, Suite 200 
Mountlake Terrace, WA 

August 17, 2009 at 7:00p.m. 
Mountlake Terrace Council 
Location: 

Mountlake Terrace City Hall 
6100 219th Street SW, Suite 200 
Mountlake Terrace, WA 

August 25, 2009 at 7:00p.m. 
Brier Council meeting 
Public Hearing 
Location: 

Brier City Hall 
2901 228th Street SW 
Brier, WA 

August 31, 2009 at 7:00p.m. 
Port of Edmonds Board Meeting 
Public Hearing 
Location: 

Port of Edmonds Business Offices 
336 Admiral Way 
Edmonds, WA 

September 8, 2009 at 6:00p.m. 
Mill Creek Council meeting 
Public Hearing 
Location: 

Mill Creek City Hall 
15728 Main Street 
Mill Creek, WA 
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September 8, 2009 at 7:00p.m. 
Mukilteo Council meeting 
Public Hearing 
Location: 

Mukilteo City Hall 
11930 Cyrus Way 
Mukilteo, WA 

September 9, 2009 at 7:00p.m. 
Edmonds Council meeting 
Public Hearing 
Location: 

Edmonds City Hall 
121 5th Ave N 
Edmonds, WA 

September 10,2009 at 7:45p.m. 
Lake Forest Park Council meeting 
Public Hearing 
Location: 

Lake Forest Park City Hall 
17 425 Ballinger Way NE 
Lake Forest Park, WA 

September 14, 2009 at 7:00p.m. 
Lynnwood Council meeting 
Public Hearing 
Location: 

Lynnwood City Hall 
19100 44th Ave W 
Lynnwood, WA 

September 15, 2009 at 7:00p.m. 
Edmonds Council meeting 
Public Hearing 
Location: 

Edmonds City Hall 
121 5th Ave N 
Edmonds, WA 
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September 16, 2009 at 5:00p.m. 
Kenmore 
Open House 
Public Hearing 
Location: 

Northshore Utility District offices 
6830 N E 185th St 
Kenmore, WA 

September 17, 2009 at 7:00p.m. 
Mill Creek Council meeting 
Location: 

Mill Creek City Hall 
15728 Main Street 
Mill Creek, WA 

September 11, 2009 at 7:00p.m. 
Olympic View Water and Sewer Board Meeting 
Location: 

General Offices 
23725 Edmonds Way 
Edmonds, WA 

September 24, 2009 at 7:45p.m. 
Lake Forest Park Council meeting 
Public Hearing 
Location: 

Lake Forest Pari< City Hall 
17 425 Ballinger Way NE 
Lake Forest Park, WA 

September 28, 2009 at 6:00p.m. 
Kenmore Council meeting 
Public Hearing 
Location: 

Northshore Utility District offices 
6830 N E 185th St 
Kenmore, WA 

October 6, 2009 at 6:30p.m. 
Edmonds School District - Board meeting 
Public Hearing 
Location: 

Edmonds School District- administrative offices 
0420 68th Ave. W 
Lynnwood, WA 
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October 20, 2009 at 7:00p.m. 
Edmonds Council meeting 
Public Hearing 
Location: 

Edmonds City Hall 
121 5th Ave N 
Edmonds, WA 

November 16, 2009 at 7:00p.m. 
Woodway Council meeting 
Public Hearing 
Location : 

Woodway City Hall 
23920 113th PI W 
Woodway, WA 

December 2, 2009 at 1:30 p.m. 
Edmonds Community College, 

President's Cabinet 
Location: 

Edmonds Community College 
Lynnwood Hall, Building 21 
20000 68th Ave W 
Lynnwood , WA 98036 

January 12, 2010 at 1:30 p.m. 
Edmonds Community College 
Open House/Public Meeting 
Location: 

Edmonds Community College 
Snohomish Hall Room 304 

A press release was sent to local and regional newspapers on July 14, 2009. 
The release provided information regarding the background for the Mitigation 
Plan, the purpose of the meetings, and a request for public participation and 
input. 

For those individuals who were unable to attend any of the public input 
meetings, a further opportunity to provide input was provided. ESCA posted 
background information, a series of questions, and feedback forms on 
ESCA's website (www.esca1 .com). Newspaper articles, jurisdictional 
postings, and websites maintained by the participating jurisdictions directed 
interested parties to this information and solicited feedback. Plan participants 
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also maintained printed materials at the front desk of each jurisdiction to 
provide public access to the information and solicit public input. 

Hazard-specific Research 
During the course of the plan development process, a large amount of 
information and data was collected for eight natural disasters: drought, 
earthquake, flood, landslide, severe storm, tsunami and seiche, volcanoes, 
and wildland-urban interface fire. 

Sources for this information included local records, existing Hazard 
Identification and Vulnerability Assessments (HIVA) and emergency 
management plans, local agencies, the Internet, emergency management 
publications, and government agencies at all levels. 

Plan Development Process 

The Disaster Mitigation Act of 2000 
In the past, federal legislation has provided funding for disaster relief, 
recovery, and hazard mitigation planning. The Disaster Mitigation Act of 2000 
is the latest legislation to improve the planning process. It reinforces the 
importance of mitigation planning and emphasizes planning for disasters 
before they occur. 

The Disaster Mitigation Act is intended to facilitate cooperation between state 
and local authorities and to encourage coordinated efforts between 
jurisdictions. The Act encourages and rewards local and state pre-disaster 
planning and promotes sustainability as a strategy for disaster resistance. 

To implement the new Disaster Mitigation Act requirements, the Federal 
Emergency Management Agency (FEMA) prepared an Interim Final Rule, 
published in the Federal Registry on February 26, 2002, at 44 CFR Parts 201 
and 206, which establishes planning and funding criteria for state and local 
governments. 

The primary purpose of hazard mitigation is to identify community policies, 
actions, and tools for implementation over the long-term that will result in a 
reduction in risk and potential future losses community-wide. This is 
accomplished by using a systematic process of learning about the hazards 
that can affect the community, setting clear goals, identifying appropriate 
actions, following through with an effective mitigation strategy, and keeping 
the Plan current. 
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Local Involvement 
Fourteen jurisdictions in north King and south Snohomish Counties 
participated in this Mitigation Plan. They are: the Cities of Brier, Edmonds, 
Kenmore, Lake Forest Park, Lynnwood, Mill Creek, Mountlake Terrace, 
Mukilteo, Woodinville, the Town of Woodway, Edmonds Community College, 
Edmonds School District, Olympic View Water and Sewer District, and the 
Port of Edmonds. 

Each jurisdiction contributed to plan development through dedicated staff time 
to oversee the development of the Plan, assist in writing the Plan, and/or 
compiling jurisdiction-specific information contained in the Plan. 

Public Notification 
In addition to each jurisdiction posting meeting notices in accordance with 
local Codes and Ordinances, press releases were sent to local and 
regional newspapers. These include: 

• Edmonds Paper 
• Enterprise 
• Everett Herald 
• Kenmore/Bothell Reporter 
• Mill Creek View 
• Puget Sound Business Journal 
• Seattle P-1, City Desk 
• Seattle P-1, North Bureau 
• Seattle Times, City Desk 
• Seattle Times, North Bureau 

As a further attempt to get information to the public, the full document is 
maintained on the ESCA website (www.esca1 .com), and links to the 
ESCA website were provided on the individual jurisdictions' websites. 

Important dates and elements in the plan process 

September 9, 2005 -City of Mukilteo joins ESCA 
The City of Mukilteo signed the lnterlocal Agreement making it the ath 

ESCA member. 

March 27, 2006- City of Lake forest Park joins ESCA 
The City of Lake Forest Park signed the lnterlocal Agreement making it 
the gth ESCA member. 
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July 15, 2008- Pre-Disaster Mitigation Planning Meeting 
The participating jurisdictions met with the Regional Plan Manager to 
discuss the development process and coordinate efforts. 

September 9, 2008 - Pre-Disaster Mitigation Planning Meeting 
The participating jurisdictions met with the Regional Plan Manager to 
discuss progress and establish next steps in the planning process. 

November 4, 2008- Pre-Disaster Mitigation Planning Meeting 
The participating jurisdictions met with the Regional Plan Manager to 
discuss progress and to work on the document. 

May 16, 2009 - City of Woodinville joins ESCA 
The City of Woodinville signed the lnterlocal Agreement making it the 1Oth 
ESCA member. 

June 19, 2009 - Received Letter of Commitment for Disaster 
Mitigation Planning Project 
• Edmonds Community College3 

July 22, 2009 - Regional Public Input Meeting 
This meeting was held at the ESCA offices. Press releases were sent out 
for this meeting as well as the rest of the meeting schedule. In addition to 
posting on the ESCA website, individual jurisdictions posted for this 
meeting in accordance with local codes and ordinances. Staff from each 
jurisdiction attended, as did ESCA staff. 

August - December 2009 - Local Public Input Meetings 
See pages 1-11 through 1-16 for full schedule and timeline of meetings. 

December 14, 2009- Submission of Mitigation Plan 

May 17, 2010 - Resubmission of Mitigation Plan with suggested 
changes. 

September 7, 2010- Resubmission of Mitigation Plan with NFIP 
additions. 

October 28, 201 0 - Provided additional documentation as per 
FEMA's request. 

November 4, 2010- Received verbal confirmation of acceptance by 
Washington State EMD and FEMA. 

3 
Edmonds Community College was participating in the planning process before providing the official letter. 
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November 2010 to April 2011 -Jurisdictions formally adopt Norlh 
King and South Snohomish Counties Regional Mitigation Plan 
through Resolution. 
(See page 1-24 for full adoption timeline and Resolution numbers.) 

Xxxxxx XX, 2011 - Promulgated Plan delivered to 
Washington State Military Department, Emergency 
Management Division, Camp Murray 
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Plan Adoption 

Organizations and Decision Making 
Each participating jurisdiction is subject to one of four forms of government: 
Mayor-Council, Council-Manager, Elected Board and appointed Board of 
Trustees. 

Mayor-Council Form of Government4 

This form of government, also known as a "strong mayor," provides for the 
direct election of a Mayor by the populace. The Mayor has responsibility 
for managing day-to-day operations of the City or Town. 

The Council, also elected, is the legislative body responsible for setting 
policy. Issues may be placed on the agenda by either the Council or the 
Mayor. The issue is presented to the Council body, and an opportunity is 
provided for public input. After discussion among the Council members, a 
vote is taken, and the majority decision is implemented. 

Of those jurisdictions participating in this Mitigation Planning process, the 
following Cities and Towns follow the Mayor-Council form of government: 

• City of Brier 
• City of Edmonds 
• City of Lake Forest Park 
• City of Lynnwood 
• City of Mukilteo 
• Town of Woodway 

Council-Manager Form of Government5 

For this form of government, Council members are elected by the citizens, 
and the Mayor is chosen from among the elected body. The Mayor, in this 
capacity, does not have any additional authority, but is primarily 
responsible for the effective operation of Council meetings. The Mayor 
also acts in a ceremonial capacity and represents the body to sign 
resolutions and other official documents. 

Council sets policy and relies on the City Manager and other staff to carry 
out that policy. The City Manager is in charge of ensuring the City's day
to-day operations are carried out. 

4 Municipal Research and Services Center of Washington (MRSC). Available WWW: 
http://www.mrsc.org. 
5 1bid. 
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Policy issues are placed on the agenda by Council members or the City 
Manager. In most cases, a presentation is made to the Council; an 
opportunity is presented for public input and Council discussion, followed 
by a vote. Policy is set based on the outcome of the Council's vote. 

Upon policy approval, the Mayor signs a resolution enacting the policy. 

Of those participating in this Plan, the following jurisdictions have the 
Council-Manager form of government: 

• City of Kenmore 
• City of Mill Creek 
• City of Mountlake Terrace 
• City of Woodinville 

Elected Board6 

This form of government relies on a Board that is elected by the voters 
within the jurisdiction's borders. The Board is then responsible for 
creating policy and directing the organization's executive - General 
Manager, Director, or Superintendent -to carry out day-to-day operations. 

Issues are placed on the agenda by Board members or by the 
organization's Executive. As in the previous forms of government, a 
presentation is made to the Board. An opportunity for public input is 
provided, followed by discussion by the Board. The Board then votes 
upon the issue, and the Executive acts in accordance with the majority's 
vote. 

The following jurisdictions follow this form of governance: 
• Edmonds School District 
• Olympic View Water and Sewer District 
• Port of Edmonds 

President and Board of Trustees 7 

Day-to-day operations are managed by the President, a position hired by 
the Board of Trustees. 

The Board of Trustees is composed of five members appointed by the 
Governor. Each member serves a five-year term and must reside within 
the college's district boundaries. 

The following jurisdictions follow this form of governance: 
• Edmonds Community College 

7 Edmonds Community College. Available WWW: http://edcc.edu/ 
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As identified above, the regional partners for this Plan have differing 
governance roles and responsibilities. 

Each jurisdiction is responsible for meeting legal requirements (i.e., State 
laws, local ordinances, statutes or regulations) associated with their portion of 
the Plan's review and adoption. 

Review Process 

Each City and Special Purpose District actively solicited public review and 
input on the document in accordance with the local jurisdiction's rules, 
regulations and requirements. 

Each jurisdiction's Council or Board then reviewed the jurisdiction's breakout. 

After review and discussion, each Council or Board approved the submission 
of the Plan to Washington State and FEMA for review and approval. 

Agency/Jurisdiction Date of 
Approval to Submit 

Brier August25,2009 
Edmonds October 20, 2009 
Kenmore September 28, 2009 
Lake Forest Park September 10, 2009 
Lynnwood September 14, 2009 
Mill Creek September 22, 2009 
Mountlake Terrace August17,2009 
Mukilteo September 8, 2009 
Woodinville June 16, 2009 
Woodway November 16, 2009 
Edmonds Community December 2, 2009 
College 
Edmonds School District October 6, 2009 
Olympic View Water & September 21 , 2009 
Sewer District 
Port of Edmonds August 31,2009 

Once approved by the State and FEMA, each Council and Board is then 
responsible for adopting the Plan through Resolution. 
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Adoption 
Following the jurisdiction's individual requirements, each City/Town Council or 
agency Board signed a Resolution formally adopting the North King and 
South Snohomish Counties Regional Mitigation Plan. This process was done 
in accordance with individual requirements and in compliance with the type of 
organization. 

Aaencv/Jurisdiction Resolution Number Date of Adootion 
Brier 525 28 December 2010 
Edmonds 
Kenmore 
Lake Forest Park 1230 19 November 201 0 
Lynnwood 2011-03 14 February 2011 
Mill Creek 2011-459 1 February 11 
Mountlake Terrace 699 18 January 2011 
Mukilteo 
Woodinville 
Woodway 
Edmonds Community 
College 
Edmonds School 11-01 4 January 2011 
District 
Olympic View Water & 979 6 December 2010 
Sewer District 
Port of Edmonds 10-17 29 November 2010 

The North King and South Snohomish Counties Regional Mitigation Plan was 
formally promulgated by signature of the Mayors of Brier, Edmonds, 
Kenmore, Lake Forest Park, Lynnwood, Mill Creek, Mountlake Terrace, 
Mukilteo, Woodinville and Woodway as well as the Board Chairs of Edmonds 
Community College, Edmonds School District, Olympic View Water and 
Sewer District, and the Port of Edmonds. 
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Plan Maintenance 

Evaluating and Updating the Plan 
The North King and South Snohomish Counties Regional Mitigation Plan will 
be monitored and evaluated on an ongoing basis by the individual 
jurisdictions. 

In general, for municipal jurisdictions, the responsibility for monitoring and 
evaluating progress will primarily rest with the jurisdiction's Planning Director 
(or equivalent) and/or the Public Works Director (or equivalent). A brief 
overview of the progress should be provided to the City Council on an annual 
basis. 

For the Special Purpose Districts, the responsibility will reside with the Safety 
and/or Facilities Director. A brief overview of the progress should be provided 
to the jurisdiction's Board or governing body on an annual basis. 

For the current participants, responsibility is assigned as follows: 

Jurisdiction Monitor/Evaluation Res~onsibilffit 
Brier Public Works Director & City Clerk 
Edmonds Development Services Director & 

Public Works Director 
Kenmore City Manager's Office 
Lake Forest Park Public Works Director 
Lynnwood Public Works Director & Community 

Development Director 
Mill Creek Public Works Director 
Mountlake Terrace Planning Director & Public Works 

Director 
Mukilteo Public Works Director 
Woodinville Assistant to the City Manager 
Woodway Public Works Director & Mayor 
Edmonds Community College Director of Facilities Operations, 

Security & Capital 
Edmonds School District Director of Facilities Operations 
Olympic View Water and General Manager 
Sewer 
Port of Edmonds Safety Committee 

In addition, the Plan will be evaluated and updated on a five-year cycle to 
determine the effectiveness of mitigation programs, projects, or other related 
activities and reflect changes in land development or programs that may 
affect mitigation priorities and/or strategies. Five-year updates will be 
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delivered to the Washington State Hazard Mitigation Program Manager for 
review and forwarding to the Federal Emergency Management Agency, 
Region X Office. 

Each jurisdiction will be responsible for reviewing and evaluating their section 
of the Plan on a regular basis. It is suggested that the jurisdictions conduct 
the evaluation half-way through the five-year cycle to ensure that the Plan is 
staying on target. 

Five-Year Plan Update 
Updates to the North King and South Snohomish Counties Regional 
Mitigation Plan shall be conducted on a five-year cycle. At this time, no 
funding sources are identified for additional ESCA staff time, so each 
jurisdiction will be responsible for updating their portion of the Plan. 

At the end of this Plan cycle, each jurisdiction will receive both a printed 
and an electronic copy of the Plan. The electronic copy can be used as a 
template to update the Plan in 2015. 

The Mayors of each of the participating municipalities, and the Chairs or 
Presidents of Edmonds Community College, Edmonds School District, 
Olympic View Water and Sewer District, and Port of Edmonds, or their 
designated representatives, shall approve the updated Plan. A copy of 
the updated Plan shall be submitted to the Washington State Hazard 
Mitigation Officer no later than July 31st of the update year. 

PROJECTED TIMELINE 
PLAN EVALUATION AND UPDATE SCHEDULE 2014-2015 

Date 
September 2014 

January 2015 

March 2015 

March- May 2015 
June - July 2015 

July- Sept. 2015 

Sept. 30, 2015 

Required Action to be Taken 
Jurisdiction(s) should investigate grant options to pay for the 
5-year update. Lead agency should be identified to apply for 
appropriate grant(s). 
Participating jurisdictions should identify the lead, or 
coordinating, agency in the update process. 
Staffs, for each jurisdiction, begin 5-year Plan update 
process. Each jurisdiction should develop an update of all 
mitigation activities and/or projects. 
Update Plan in cooperation with participating jurisdictions. 
Conduct at least one public meeting regarding the Plan 
update. Receive comments from community and key 
stakeholders. Revise Plan as necessary. 
Obtain approval of updated Plan by all participating 
jurisdictions. 
Submit updated Plan to Washington State Hazard Mitigation 
Officer. 
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Continued Public Involvement 
All participating entities are dedicated to the continued involvement of the 
public in the natural hazards mitigation process. 

Copies of the North King and South Snohomish Counties Regional 
Mitigation Plan will be kept and made available for public review on the 
ESCA website (www.esca1.com) as well as at the following locations: 

• City/Town Hall 
o City of Mountlake Terrace 
o City of Brier 
o City of Edmonds 
o City of Kenmore 
o City of Lake Forest Park 
o City of Lynnwood 
o City of Mill Creek 
o City of Mukilteo 
o City of Woodinville 
o Town of Woodway 

• Special Purpose District Offices 
o Edmonds Community College 
o Edmonds School District 
o Olympic View Water and Sewer District 
o Port of Edmonds 

• Libraries 
o Brier (Sno-lsle Regional Library) 
o Edmonds (Sno-lsle Regional Library) 
o Kenmore (King County Library System) 
o Lake Forest Park (King County Library System) 
o Lynnwood (Sno-lsle Regional Library) 
o Mill Creek (Sno-lsle Regional Library) 
o Mountlake Terrace (Sno-lsle Regional Library) 
o Mul<ilteo (Sno-lsle Regional Library) 
o Woodinville (King County Library System) 

Contact information for ESCA is included in the Point of Contact 
information on page vii of the Mitigation Plan. 

A notice regarding the existence and location of these copies of the North 
King and South Snohomish Counties Regional Mitigation Plan will be 
publicized in accordance with each jurisdiction's requirements. 
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A minimum of one public meeting will be held by each jurisdiction as a part 
of the five-year plan update. The purpose of these meetings is to provide 
a public forum so that citizens can express concerns, opinions, or ideas 
about the North King and South Snohomish Counties Regional Mitigation 
Plan. 

Additional opportunity for public review and input is provided through 
budget and Plan Review processes scheduled and conducted on a regular 
basis. 

• Budgets are maintained on an annual or biennial basis, depending 
on the jurisdiction. 

• Capital Improvement Plans are generally created with a 6-year 
horizon with annual reviews and updates. 

• Cities maintain 5-year cycles for the Comprehensive Plan; and 
many jurisdictions review and update one or more sections of the 
Plan each year. This provides additional public input opportunity. 
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Plan Membership I Adding Jurisdictions 
The jurisdictions within the North King and South Snohomish Counties area are 
committed to regional cooperation. To facilitate and expand futu re cooperation 
and regional partnerships, the North King and South Snohomish Regional 
Mitigation Plan provides the following process for jurisdictions wishing to join this 
Plan. There are two options for this addition . 

In the first option, a new City, Town or Special Purpose District joins ESCA 
through signing the lnterlocal Agreement. In this case, the new member also 
commits to regional planning efforts, including the North King and South 
Snohomish Regional Mitigation Plan. A section pertaining to the new jurisdiction 
will be added at the soonest possible time. 

The second option is if a jurisdiction that is not an ESCA member wishes to add 
onto the Plan. In this case: 

1. The non-ESCA jurisdiction wishing to join the Plan contacts the Regional 
Plan Manager (ESCA) with a request to participate. 

2. The Regional Plan Manager provides the jurisdiction with a copy of the 
approved Plan, the local planning requirements and any other pertinent 
data. 

3. The jurisdiction reviews the Regional Mitigation Plan and develops the 
portions of the Plan that are specific to the jurisdiction and required by the 
Regional Plan Manager to comply with the Regional Plan. This portion of 
the Plan must meet the requirements of 44 CFR 201.6 of the Disaster 
Mitigation Act of 2000 including a public process. 

4. The new jurisdiction submits its portions of the Hazard Mitigation Plan to 
the Regional Plan Manager for review and compliance with regional 
planning criteria. 

5. The Regional Plan Manager forwards the new jurisdiction's Plan to the 
State Hazard Mitigation Program Manager for review and compliance with 
Disaster Mitigation Act of 2000. The Regional Plan Manager also sends 
certification to the State Hazard Mitigation Program Manager that the new 
jurisdiction meets the Regional Mitigation Plan criteria. 

6. The State Hazard Mitigation Program Manager reviews the new 
jurisdiction's Plan for Disaster Mitigation Act of 2000 criteria compliance in 
conjunction with the approved Regional Plan. If the Plan does not meet 
criteria, the State Hazard Mitigation Program Manager works with the 
jurisdiction to resolve issues until it does. 
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7. The State Hazard Mitigation Program Manager Disaster Mitigation Act of 
2000 compliance. 

8. Upon approval from FEMA Region X, the new jurisdiction is considered 
part of the Regional Mitigation Plan and will comply with the update 
schedule, workgroups, planning committee and criteria in the Regional 
Mitigation Plan as required. 
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Section II : Multi-Jurisdictional Hazard Identification 
(also known as the Hazard Identification and Vulnerability Assessment, or HIVA) 

NOTE: 

This section of the North King and South Snohomish Counties Regional 
Mitigation Plan contains general, multi-jurisdictional information regarding natural 
hazards within the region. 

The statements regarding vulnerability assessment, probability, and risk 
contained within this section depict the average condition within the region as 
defined by this Plan's participants. 

The contents of this section of the North King and South Snohomish Counties 
Regional Mitigation Plan are based upon the best available information. 
Probability and risk assessments regarding natural events were made on a 
subjective basis and with consideration of past events. 

Each jurisdiction conducted their own vulnerability assessment and considered 
the probability and risk associated with each specific natural hazard. Please 
refer to Section Ill of this Plan for jurisdiction-specific information regarding 
vulnerability, probability, and risk associated with natural hazards as well as 
suggested mitigation strategies proposed by each of the jurisdictions that 
participated in the development of this Plan. 



This page intentionally left blank. 

North King and South Snohomish Counties 
Regional Mitigation Plan 11 - 2 

Section 11- HIVA 
September 2010 



Drought 

Defining the Hazard 
Drought- an extended period of abnormally low precipitation; a condition of 
climate dryness that is severe enough to reduce soil moisture as well as water 
and snow levels below the minimum necessary for sustaining plant, animal, and 
economic systems. 

Statutory criteria for drought 
o Water supply below 75 percent of normal 
• Shortage expected to create undue hardship for some water users 

Table 1: Drought Severity Classification 

Category Description % of Normal Precip Possible Impacts 
Short-term dryness 
slowing planting, growth 
of crops or pastures; fire 
risk above average. 

DO 

01 

02 

03 

04 

Abnormally 
Dry 

Moderate 
Drought 

Severe 
Drought 

Extreme 
Drought 

Exceptional 
Drought 
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<75% for 3 months 

Damage to crops, 
pastures; fire risk high; 
streams, reservoirs, or 

<70% for 3 months wells low, some water 
shortages developing or 
imminent. 

Crop or pasture losses 
likely; fire risk very high; 

<65% for 6 months water shortages 
common. 

<60% for 6 months 

<65% for 12 
months 

II - 3 

Major crop/pasture 
losses; extreme fire 
danger; widespread 
water shortages. 

Exceptional and 
widespread crop/pasture 
losses; exceptional risk; 
shortages of water in 
reservoirs, streams, and 
wells, creating water 
emergencies. 

Section II-- HIVA 
Drought 

September 2010 



Causes of Drought 
While drought originates from a deficiency of precipitation over an extended 
period of time, usually a season or more, drought is also related to the 
timing and the intensity or number of rainfall events. Other climactic factors 
such as high temperature, high wind, and low relative humidity are 
associated with drought in many regions of the world and can significantly 
aggravate the severity of a drought. Drought differs from aridity, a 
permanent climactic feature common to regions with low rainfall. 

The National Weather Service reports that 2000-01 was the driest winter in 
Washington since 1976-77. It was also one of the five driest in the past 100 
years. Many factors came together to cause drought. For this reason, 
drought is difficult to predict. The National Drought Mitigation Center 
provides information on how drought is predicted. 

In 1989, the Washington State Legislature gave permanent drought relief 
authority to the Department of Ecology (DoE) and enabled them to issue 
orders declaring drought emergencies. (RCW 43.838.400-430 and Chapter 
173-166 WAC). 

In Washington State, the statutory criteria for drought is a water supply 
below 75% of normal and a shortage expected to create undue hardship for 
some water users. 

Drought's Effect on Ground Water and Wells 
Five percent of the water on the earth is drinkable. Ninety-five percent of 
that is in the ground. In Washington, many of us get our drinking water from 
the ground. In total, about 16,000 drinking water systems in Washington get 
water from this source. The effects of drought on ground water supplies are 
usually not felt as quickly as they are for surface water supplies. However, 
reduced precipitation during a drought means that ground water supplies 
are not being replenished at a normal rate. This can lead to a reduction in 
ground water levels and problems such as reduced pumping capacity or -
worse yet - wells going dry. Shallow wells are more vulnerable than deep 
wells. 

Most water utilities are aware of this problem and continuously monitor 
ground water levels, implementing water conservation measures as 
necessary. For private homeowners with their own wells, the Washington 
State Department of Ecology, Division of Drinking Water Quality, advises 
that these citizens practice water conservation. DoE also can provide 
information on deepening or re-drilling wells if this action becomes 
necessary. 
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Drought's Effect on Ground Water and Streams 
Reduced replenishment of ground water also affects streams. Streams are 
not fed entirely by runoff from precipitation and melting of the snowpack. 
Much of the flow in streams comes from ground water, especially in the 
summer when there is less precipitation. Reduced ground water levels 
mean that less water will enter streams. Some users of ground water will be 
affected by low stream flows during a drought - meaning they might legally 
have to cease withdrawing water. 

Figure 1: King County Watersheds 
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Figure 2: Snohomish County Watersheds 
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Regional Drought History 
Washington State usually experiences drought during a regional climate event 
characterized by a period of below-normal precipitation. While the North King 
and South Snohomish Counties region has experienced some periods of 
drought in the past, these events are typically low to moderate in severity and 
relatively short in duration. In addition, the jurisdictions participating in this plan 
are urban/suburban in nature, and therefore do not experience the same 
financial hardships as an agricultural region does during drought. 

The North King and South Snohomish Counties area averages almost 38.25 
inches of precipitation per year over the last 30 years. 1 The following graph 
indicates average monthly rainfall. 
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Graph 1: Regional Precipitation Averages2 
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In spite of a generous "average rainfall," droughts are a natural part of the 
climate cycle. In the last century, there have been a number of drought 
episodes, including several that have lasted for more that a single season, such 
as the dry periods between 1928-1932 and 1992-1994. Severe drought 
episodes occurred in 1977 and 2001. The 1977 event set records for low 
precipitation, snow-pack, and stream flow totals that still stand today. The 2001 
event was the second-worst drought year in state-recorded history. 

Rainfall for Western Washington during the 2001 water year was approximately 
30% below normal. On March 14, 2001 , after several months of record low 
precipitation, Governor Gary Locke authorized the Department of Ecology 
(Ecology) to declare a statewide drought emergency. Washington was the first 
northwest state to make a drought declaration. Due to above-average 
precipitation in the final two months of the year, the drought emergency formally 
expired on December 31, 2001. The National Weather Service reported that 
the winter of 2000-01 was the driest since 1976-1977. It was also one of the 
five driest in the past 100 years. 
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Table 2: Washington State Drought Occurrences3 

Date 
July-August 
1902 

August1919 

July-August 
1921 

June-August 
1922 

March-August 
1924 

July 1925 

July 21-Aug 25, 
1926 

June 1928-
March 1929 

July-August 
1930 

Apri11934-
March 1937 

May-September 
1938 

1944 

1952 

January-May 
1964 

Spring, 1966 

June-August 
1967 

January-August 
1973 

October 1976 -
September 
1977 

October 1991 -
September 
1994 

2000-2001 

Occurrence 
No measurable rainfall in Western Washington. 

Drought and hot weather occurred in Western Washington. 

Drought in all agricultural sections. 

The statewide precipitation averaged .1 0 inches. 

Lack of soil moisture retarded germination of spring wheat. 

Drought occurred in Washington. 

Little or no rainfall was reported. 

Most stations averaged less than 20 percent of normal rainfall for August 
and September and less than 60 percent for nine months. 

Drought affected the entire state. Most weather stations averaged 10 
percent or less of normal precipitation. 

The longest drought in the region's history- the driest periods were April
August 1934, September-December 1935, and July-January 1936-1937. 

Driest growing season in Western Washington. 

Water shortages in Spokane. 

Every month was below normal precipitation except June. The hardest hit 
areas were Puget Sound and the central Cascades. 

Drought covered the southwestern part of the state. Precipitation was 
less than 40 percent of normal. 

The entire state was dry. 

Drought occurred in Washington. 

Dry in the Cascades. 

Below normal precipitation in Olympia, Seattle, and Yakima. Crop yields 
were below normal and ski resorts closed for much of the 1976-77 ski 
season. 

Water supply in Yakima River Basin was 65 percent of normal. 

Governor Gary Locke authorized the Department of Ecology (Ecology) to 
declare a statewide drought emergency. National Weather Service 
reported that the winter of 2000-01 was the driest since 1976-1977. It 
was also one of the five driest in the past 100 years. 
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Hazard Identification and Risk Analysis 

Hazard Identification 
When a drought begins, the agricultural sector is usually the first to be 
affected because of its heavy dependence on stored water in the soil. Soil 
water can be rapidly depleted during extended dry periods. If precipitation 
deficiencies continue, then people dependent on other sources of water will 
begin to feel the effects of the shortage. Those who rely on surface water 
(reservoirs and lakes) and subsurface water (ground water), for example, 
are usually the last to be affected. A short-term drought that persists for 3 to 
6 months may have little impact on these sectors, depending on the 
characteristics of the hydrologic system and water use requirements. 
When precipitation returns to normal and meteorological drought conditions 
have abated, the sequence is repeated for the recovery of surface and 
subsurface water supplies. Soil water reserves are replenished first, 
followed by stream-flow, reservoirs and lakes, and ground water. 

Drought impacts may diminish rapidly in the agricultural sector because of 
its reliance on soil water, but linger for months or even years in other 
sectors dependent on stored surface or subsurface supplies. Ground water 
users, often the last to be affected by drought during its onset, may be last 
to experience a return to normal water levels. The length of the recovery 
period is a function of the intensity of the drought, its duration, and the 
quantity of precipitation received as the episode terminates. 

Vulnerability Assessment 
Unlike most natural hazards, drought cannot be viewed as purely a physical 
phenomenon or natural event. Its impacts on a region's weather, 
agriculture, and hydrology and on society as a whole result from the 
interplay between a natural event (less precipitation than expected resulting 
from natural climatic variability) and the demand people and technology 
place on a region's water supply. Human beings often exacerbate (or may 
ameliorate) the impact of drought. Recent droughts in both developing and 
developed countries, and the resulting economic and environmental impacts 
and personal hardships, have underscored the vulnerability of societies to 
this hazard. 

In order to define the area's vulnerability to a severe drought, the effects of 
prolonged dry weather on several systems are important to understand. 

Meteorological Impact 
Drought's impact is seen first in relation to the day-to-day weather of a 
region, usually in the degree of dryness (in comparison to some "normal" 
or average amount of rainfall), and in the duration of the dry period. 
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Meteorological drought is region-specific, since the atmospheric 
conditions that result in deficiencies of precipitation are highly variable 
from one part of the country to another. The most significant 
vulnerability for the participating jurisdictions during a prolonged period 
of dry weather is the elevation of wildland-urban interface fire threat in 
the area. 4 Careless smokers, mechanical devices, and lightning storms 
are just a few of the ways a wildland-urban interface fire may be ignited. 

Agricultural Impact 
The agricultural community needs an ample and consistent water 
supply. Within the jurisdictions participating in this Plan, however, there 
is little agricultural industry. As a result, the north King and south 
Snohomish Counties region is unlikely to experience direct effects from 
an agricultural drought. Instead, the region may be affected through the 
ripple effect from loss of jobs and increased food prices. 

Hvdrologicallmpact 
The hydrological effects of drought are associated with the shortfalls of 
surface or subsurface water supplies (i.e. , stream flow, reservoir and 
lake levels, and groundwater). The frequency and severity of 
hydrological drought are often defined on a watershed or river basin 
scale. Although drought originates with precipitation deficiency, 
hydrologists are more concerned with how this deficiency plays out 
through the rivers, streams, and groundwater system. 

Hydrological drought is often out of phase with, or lags behind, the 
effects of meteorological and agricultural drought. This complicates the 
sequence and quantification of effects. Competition for water in these 
storage systems escalates during drought and conflicts between water 
users may increase significantly. 

Hvdrological Drought and Land Use 
Although climate is a primary contributor to hydrological drought, other 
factors such as increases in population, changes in land use (e.g., 
deforestation or urbanization), land degradation, and the construction of 
dams all affect the hydrological characteristics of the basin. 

The impact of meteorological drought may extend well beyond the 
borders of the precipitation-deficient area due to the interconnections in 
hydrologic systems. For example, meteorological drought may severely 
affect portions of the Canadian Rocky Mountains and spare the Pacific 
Northwest region of the United States. However, since the Columbia 
River and its tributaries drain this region to the south, there may be 
significant hydrologic impacts far downstream. 
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Similarly, changes in land use upstream may alter a basin's hydrologic 
characteristics such as infiltration and runoff rates, resulting in more 
variable stream flow and a higher incidence of hydrologic drought 
downstream. The Colorado River is a textbool< case of evolution in land 
use creating a demand for water that vastly exceeds supply. 

Land use change is one way human actions alter the frequency of water 
shortages (agricultural or hydrological drought) even when no change in 
the frequency or severity of meteorological drought has been observed. 

Drought Sequence 
The sequence of effects associated with meteorological, agricultural, and 
hydrological drought further emphasizes their differences. When 
drought begins, early effects are seen in the severity of fire vulnerability 
in wildland areas. The agricultural sector is usually affected early in the 
event because of its heavy dependence on stored soil water. Soil water 
can be rapidly depleted during extended dry periods. If precipitation 
shortfalls continue, then people dependent on other sources of water will 
begin to feel the effects of the shortage. Those who rely on surface 
water (i.e., reservoirs and lakes) and subsurface water (i.e., ground 
water) are usually the last to be affected. A short-term drought that 
persists for 3 to 6 months may have little impact on these users, 
depending on the characteristics of the hydrologic system and water use 
requirements. 

When precipitation returns to normal and meteorological drought 
conditions have abated, the drought impact sequence is repeated for the 
recovery of surface and subsurface water supplies. Soil pore water 
reserves are replenished first, followed by stream flow, reservoirs and 
lakes, and finally ground water. Drought impacts may diminish rapidly in 
the agricultural sector because of its reliance on soil water, but linger for 
months or even years in other sectors dependent on stored surface or 
subsurface supplies. Ground water users, often the last to be affected 
by drought during its onset, will also be last to experience a return to 
normal water levels. The length of the recovery period is a function of 
the intensity of the drought, its duration, and the quantity of precipitation 
received as the episode terminates·5 

The effects of an extreme, long-term drought could result in inadequate 
streams flows thereby resulting in the implementation of strict water 
conservation measures - something that the majority of the population of 
the north King and south Snohomish Counties region is not familiar with. 

According to the Washington State HIVA, three energy curtailments 
during drought periods prior to 1977 caused temporary unemployment. 
During a drastic increase in electricity rates in 2001, many large 
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manufacturing plants closed their businesses and laid off employees. A 
severe, long-term drought would have the same effect on large business 
and industry that rely on large amounts of electrical power to operate. 

As mentioned above, a severe drought could cause reduced stream 
flows. This, in turn, may cause warmer waters which could have a major 
impact on local salmon runs. In addition, several residential areas within 
the region could be at risk from wildland-urban interface fires ignited by 
lightening as well as either accidental or intentional human actions. 

Risk Analysis 
Based on historical evidence, there is a moderate probability of a drought 
occurring in north King and south Snohomish County but a very low risk 
associated with such an event due to the typically short duration and minor 
severity of drought events in north King and south Snohomish Counties. 

Residents of Woodway and portions of Edmonds and unincorporated 
Snohomish County receive their water from Olympic View Water and Sewer 
District. Olympic View purchases most of their supply from Seattle Water. 
Seattle's water originates in two watersheds: the Cedar River Watershed 
(located between Snoqualmie Falls and the Cascade foothills) and the 
South Fork Tolt River Watershed (located in the Cascade foothills) . 
Between the two sources, approximately 1.3 million people are supplied 
with water on a daily basis.6 In addition, approximately 40% of Olympic 
View's annual demand is supplied by a treated surface source located in the 
Town ofWoodway. 

Alderwood Water District supplies most of the southwest portion of 
Snohomish County, including Brier, Lynnwood, Mill Creek, Mountlake 
Terrace, Woodway, and most of Edmonds. The District purchases the 
water from the City of Everett. The water comes from the Sultan Basin 
watershed and originates at Spada Reservoir, located in the Cascade 
Mountains. 

Northshore Water District serves Kenmore and Lake Forest Park in King 
County. The City of Woodinville gets its water from Woodinville Water 
District; and both Northshore and Woodinville Water Districts purchase the 
water supply from Seattle Public Utilities. (Seattle is supplied by the Cedar 
River Watershed and the Tolt River Watershed.) 

These systems should not be seriously affected by a short-term drought, 
especially if reasonable conservation measures are implemented. 7

•
8 
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Drought's primary impacts for Olympic View Water and Sewer would be 
difficulty in meeting water demand and the resulting financial consequences. 

A drought lasting for more than one season would most likely reduce the 
annual snow-pack normally accumulated at high elevations in the Cascade 
Mountains thereby reducing normal stream flows in local rivers and creeks. 
A substantial reduction in stream flows could severely impact the generation 
of electricity from the hydro-electric dams located on the Skagit River, Baker 
River, White River, and Snoqualmie Falls, thereby affecting the City of 
Kenmore and other areas served by Puget Sound Energy (PSE). 

Other cities participating in this Plan are served by Snohomish County PUD, 
and are less reliant on locally-generated electricity. With 80% of the PUD's 
power supplied by Bonneville Power Administration , however, a drought in 
other parts of the state, or in other states entirely, could impact the supply of 
local electricity. Specifically, a reduction in hydro-electric generat ion will 
result in increased electricity rates and/or reduced supply (brownouts or 
blackouts) for all residents and businesses in the area.9 

For cities, the primary concerns will be ensuring adequate supply for fire 
flow and supplying residents' needs. Of additional concern is the impact on 
creeks and streams that run through the area. 

Drought significantly increases the number of wildland-urban interface fires 
that occur. It also increases the possibility of landslides once the rains 
begin. This is due to loss of plant-life from fires or die-off from lack of water. 
In either case, it leaves the soil unprotected and more vulnerable to 
landslide or soil displacement activity. 

Should a severe, long-term drought occur, it wi ll be vital that local elected 
officials and governmental agencies work cooperatively with the Washington 
State Department of Health and the Washington State Department of 
Ecology to help insure efforts are made to protect public water supplies, aid 
local industry, and safeguard fish and stream flows. 
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Mitigation Activities 

Existing Mitigation Activities 
The following activities are common to the north King and south Snohomish 
Counties region: 

Drought Laws and Regulations 
Chapter 43.838 RCW - Water Supply Facilities Law 
Gives the Department of Ecology authority to respond to a drought 
emergency. 
• 43.838.400 defines a "drought condition" as one in which "the water 

supply for a geographical area or for a significant portion of a 
geographical area is below seventy-five percent of normal and the 
water shortage is likely to create undue hardships for various water 
uses and users." 

• 43.838.405 gives Washington State Department of Ecology the 
authority, after obtaining the views of certain state and federal 
agencies and receiving written approval from the governor, to issue 
orders to address a drought. 

• 43.838.410 (1) gives DoE specific authority, if certain conditions are 
met, to issue orders to "authorize emergency withdrawal of public 
surface and ground waters, including dead storage within reservoirs, 
on a temporary basis and to authorize associated physical works 
which may be either temporary or permanent." 

• 43.838.410 (2) gives DoE authority to approve a "temporary change 
in purpose, place of use, or point of diversion, consistent with state 
policy allowing transfer or lease of waters between willing parties ... " 

• 43.838.430 created a drought preparedness account in the state 
treasury. The funds in the account can only be used for activities 
directly related to drought preparedness. 

Chapter 173-166 WAC - Emergency Drought Relief 
This regulation was adopted by the Department of Ecology to implement 
Chapter 43.838 RCW. 
• Section 050 -- Forecast of Drought Conditions 
• Section 060 -- Orders Declaration of Drought Conditions 

Emergency Drought Permits I Temporary Transfers: 
1. Ch. 173-166 WAC--Section 040 General eligibility rule 
2. Ch. 173-166 WAC--Section 070 Emergency drought permits 
3. Ch. 173-166 WAC--Section 080 Temporary transfers of water rights 
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Amendment to Chapter 173-166 WAC- Emergency Drought Relief 
This emergency adoption, effective 5/10/01 , amends existing regulation 
by adding a new section (Ch 173-166 WAC, Section (085) to clarify the 
requ irements for filing emergency water right applications during a 
declared drought emergency and identifies information necessary from 
applicants who wish to "spread" their water right during a drought. 

Chapter 173-167 WAC - Drought Funding Emergency Rule 
Drought preparedness funding for agricultural, municipal and utility, and 
fish and wildlife needs, and for purchasing and leasing water for fish. 

Water Conservation 
The following educational information is similar to that disseminated 
during times of drought by local water districts and cities during times of 
drought: 

Home resident 
Individuals can lessen the effects of limited water supplies. Landscape 
watering and toilets use the largest amount of water in the home. 

Here are some things individual homeowners can do: 

• Consider converting to low-water landscaping, also known as 
"xeriscape." Select plants, shrubs, and trees that need minimal 
water. 

o Water lawns early in the morning and/or late in the evening (but not 
too late; that encourages fungal growth). 

• Limit water use to approximately one inch per week, including rainfall. 
For best results, moisten the soil between 4 and 6 inches deep with 
each watering. This will encourage growth of a deep root structure 
that is more drought-resistant. Better yet, "go for the gold" and let the 
lawn go golden for the summer months. 

e For owners of older home, converting to water efficient toilets (1.6 
gallons per flush), faucets and showerheads (2.5 gallons per minute) 
can save up to 75 percent over conventional fixtures. Check with the 
local utility - some offer free low flow shower heads and faucet 
aerators or rebates toward the purchase of water efficient toilets and 
washing machines. Take shorter showers. 

• Don't let the water run when shaving, brushing teeth, or hand 
washing dishes. Turn on the tap only when necessary. Additionally, 
don't use faucets at full pressure. Do not run washing machines or 
dishwashers without a full load. 
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Chart 1: Typical Domestic Water Use 

Household Water Usage: Gallons per Capita 

22% 

26% 

Data source: American Water Works Association 

Technical assistance 

• showers 

• Clothes Washers 

o Dishwashers 

DToilets 

• Baths 

o Leaks 

• Faucets 

o Other Domestic Uses 

Technical assistance during the current drought emergency is focused 
on water systems most vulnerable to drought impact. State 
Department of Health-sponsored activities include educating system 
operators about water conservation, promoting water audits and leak 
detection, supporting the development of water shortage response 
plans, helping identify alternate water sources, helping develop 
drought ordinances, and ensuring the safe use of emergency sources 
of water. 

Washington State Department of Health is working with the 
Department of Ecology and other agencies on the emergency funding 
available for drought response. Water systems most at risk to water 
shortages will be given priority for financial assistance. 

Norlh King and South Snohomish Counties 
Regional Mitigation Plan 11 - 16 

Section II- HIVA 
Drought 

September 2010 



Drought Resource Directory 
The following resource directory lists the resources and programs that can 
assist county communities and organizations. The resource directory will 
provide contact information for local, county, regional, state and federal 
programs that deal with natural hazards. 

Federal 
National Drought Mitigation Center (NDMC) 
Helps people and institutions develop and implement measures to reduce 
societal vulnerability to drought, stressing preparedness and risk 
management rather than crisis management. 

Contact: University of Nebraska - Lincoln 
Address: 239 L.W. Chase Hall; P.O. Box 830749; Lincoln, NE 68583-0749 
Phone: 402/472-6707 
Fax: 402/472-6614 
Email: ndmc@drouqht.unl.edu 
Website: http://www.drouqht.unl.edu 

National Oceanic and Atmospheric Administration (NOAA) 
NOAA's historical role has been to predict environmental changes, protect life 
and property, provide decision makers with reliable scientific information, and 
foster global environmental stewardship. 

Contact: National Oceanic and Atmospheric Administration 
Address: 14th Street & Constitution Avenue NW, Room 6013, Washington, 
DC 20230 
Phone: (202) 482-6090 
Fax: (202) 482-3154 
Website: http://www.noaa.gov 
Email: answers@noaa.gov 

NOAA Northwest River Forecast Center 
A general summary of water supply conditions in the Pacific Northwest, 
including basin summaries for precipitation, temperature, snow, reservoir 
storage and runoff for the current water year. 

Website: http://www.nwrfc.noaa.gov/ 

National Weather Service, Seattle Bureau 
The National Weather Service (NWS) provides weather, hydrologic, and 
climate forecasts and warnings for the United States, its territories, adjacent 
waters and ocean areas, for the protection of life and property and the 
enhancement of the national economy. NWS data and products form a 
national information database and infrastructure, which can be used by other 
governmental agencies, the private sector, the public, and the global 
community. 

Contact: National Weather Service 
Address: 7600 Sand Point WayNE, Seattle, WA 981 15 
Phone: (206)526-6087 
Website: http://www.wrh.noaa.gov 
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National Resources Conservation Service (NRCS), US Department of 
Agriculture 
NRCS provides a suite of federal programs designed to assist state and local 
governments and landowners in mitigating the impacts of flood events. The 
Watershed Surveys and Planning Program and the Small Watershed 
Program provide technical and financial assistance to help participants solve 
natural resource and related economic problems on a watershed basis. The 
Wetlands Reserve Program and the Flood Risk Reduction Program provide 
financial incentives to landowners to put aside land that is either a wetland 
resource, or that experiences frequent flooding. The Emergency Watershed 
Protection Program (EWP) provides technical and financial assistance to 
clear debris from clogged waterways, restore vegetation, and stabilizing 
riverbanks. The measures taken under EWP must be environmentally and 
economically sound and generally benefit more that one property. 

Contact: Resource Conservationist 
Address: 256 Warner Milne Rd, Oregon City, Oregon 97045-4014 
Phone: (503) 655-3144 
Website: http://www.nrcs.usda.gov/ 

U.S. Geological Survey 
The USGS website provides current streamflow conditions at USGS gauging 
stations throughout the Pacific Northwest. The Seattle USGS office is 
responsible for water-resources investigations, and their office cooperates 
with local, state, and federal agencies in the area. Cooperative activities 
include water-resources data collection and interpretive water-availability and 
water-quality studies. 

Contact: USGS Western Region Office 
Address: 345 Middlefield Road; Menlo Park, CA 94025 
Phone: (650)853-8300 
Website: http://www.usgs.gov 
USGS Information: 1-888-ASK-USGS or (888)275-8747 

USGS Water Resources 
This web page offers current US water news; extensive current (including 
real-time) and historical water data; numerous fact sheets and other 
publications; various technical resources; descriptions of ongoing water 
survey programs; local water information; and connections to other sources of 
water information. 

Contact: USGS Water Resources 
Website: http://water.usqs.gov 
Or: http://water.usgs.gov/public/realtime.html 

Bureau of Reclamation 
The mission of the Bureau of Reclamation is to manage, develop, and protect 
water and related resources in an environmentally and economically sound 
manner in the interest of the American public. 

Contact: Bureau of Reclamation, Pacific Northwest Region 
Address: 1150 N. Curtis Road, Boise, ID 83706 
Phone: (208) 378-5012 
Website: http://usbr.gov/pn 
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Army Corps of Engineers 
The Corps of Engineers administers a permit program to ensure that the 
nation's waterways are used in the public interest. Any person, firm, or 
agency planning to work in waters of the United States must first obtain a 
permit from the Army Corps of Engineers. The Corps is responsible for the 
protection and development of the nation's water resources, including 
navigation, flood control, energy production through hydropower 
management, water supply storage and recreation. 

Contact: US Army Corps of Engineers, Floodplain Information Branch 
Address: 4735 East Marginal Way South; Seattle, WA 98124-3755 
Phone: (206)764-3750 
Website: http://www.nws.usace.army.mill 

Office of Hydrology, National Weather Service 
The National Weather Service's Office of Hydrology (OH) and its Hydrological 
Information Center offer information on floods and other aquatic disasters. 
This site offers current and historical data including an archive of past flood 
summaries, information on current hydrologic conditions, water supply 
outlooks, an Automated Local Flood Warning Systems Handbook, Natural 
Disaster Survey Reports, and other scientific publications on hydrology and 
flooding. 

Contact : Office of Hydrology, National Weather Service 
Website: http://www.nws.noaa.gov/oh 
Or: http://www.nws.noaa.gov/oh/hic/ 

Regional 
Western Regional Climate Center 
Weather-related data for the western states. 

Address: 2215 Raggio Parkway; Reno, NV 89512 
Phone: 775/674-7010 
Fax: 775/674-7106 
Email: wrcc@dri.edu 
Website: http://www. wrcc.dri.edu/ 

Water Resource Inventory Area 8 (WRIA 8) 
Coordinating regional efforts toward protecting and restoring watersheds and 
salmon habitat. 

Contact: Jane Lamensdorf-Boucher, WRIA 8 Watershed Coordinator 
Address: 201 South Jackson Street, Suite 600; Seattle, WA 98104 
Phone: (206)296-1907 
Email: jane.lamendsdorfboucher@metrokc.gov 

State 

Interactive Weather Information Network (IWIN) 
Current weather information in cooperation with NOAA. 

Website: http://iwin.nws.noaa.gov/iwin/main.html 
Email: W-IWIN.Webmaster@noaa.gov 
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Washington Department of Ecology, Northwest Regional Office 
Provides technical assistance to local jurisdictions in making sound policy 
decisions relating to land use, shorelands, and wetlands. 

Contact: Washington State Department of Ecology, Northwest Regional Office 
Address: 3190 1601

h Avenue SE, Mail Stop NB-81; Bellevue, WA 98008-5452 
Phone: (425)649-7000 
Website: http://www.ecy. wa.gov/ 

Washington Department of Fish and Wildlife 
The organization's mission is to protect and enhance Washington's fish and 
wildlife and their habitats for use and enjoyment by present and future 
generations. WDFW regulates stream activity and engages in stream 
enhancement activities. 

Contact: Washington Department of Fish and Wildlife 
Physical Address: 600 Capitol Way North; Olympia, WA 98501-0191 
Mailing Address: 1111 Washington St SE; Olympia, WA 98501 
Phone: (360)902-2200 
Website: http://wdfw.wa.gov/ 
Email: wildthing@dfw.wa.gov 

Regional Office: Washington Department of Fish and Wildlife 
Address: 16018 Mill Creek Blvd. ; Mill Creek, WA 98012 
Phone: (425)775-1311 

Washington Department of Natural Resources 
DNR's role is to protect and manage State lands and other natural resources 
such as water, wildlife, and fish. The Department is also responsible for fire 
prevention and suppression. 

Contact: Washington Department of Natural Resources 
Address: 1111 Washington Street SE; Olympia, WA 98504 
Mailing Address: PO Box 47000; Olympia, WA 98504-7000 
State Phone: (360)902-1 000 
Regional Info: (800)527-3305 
Fax: (360)902-1775 
Website: http://www.dnr.wa.gov 

Contact: Washington Department of Natural Resources, Northwest Region 
Address: 919 N Township Street; Sedro Woolley, WA 98284-9333 
Phone: (360)856-3500 
Fax: (360)856-2150 
Website: http://www.dnr.wa.gov 

North King and South Snohomish Counties 
Regional Mitigation Plan II - 20 

Section II- HIVA 
Drought 

September 2010 



Publications and Additional Resources 
Washington State Hazard Identification and Vulnerability 
Assessment (HIVA) 
The Washington State Hazard Identification and Vulnerability Assessment 
(HIVA) assesses natural and technological (man-made) hazards in 
Washington State. Assessment is the initial step in the emergency 
management process that leads to mitigation against, preparedness for, 
response to, and recovery from hazards. Hazards have the potential of 
becoming disasters or emergencies that can adversely affect the people, 
environment, economy, and property of the state. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 

Washington State Hazard Mitigation Strategy 
Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-6108 
Website: http://emd.wa.gov 

Washington State Comprehensive Emergency Management Plan 
This document establishes emergency management functions and the 
responsibilities of the Washington State Military Department, Emergency 
Management Division (EMD), state agencies, commissions, boards, and 
councils. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-6108 
Website: http://emd.wa.gov 
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Earthquake 

Defining the Hazard 
An earthquake is a naturally-induced shaking of the ground. Earthquakes are 
caused by the fracture and sliding of rock within the earth's crust. The earth's 
crust is divided into eight major pieces (or plates) and many minor plates. 
These plates are constantly moving, very slowly, over the surface of the 
globe. As these plates move, stresses are built up in areas where the plates 
come into contact with each other. Within seconds, an earthquake releases 
stress that has slowly accumulated within the rock, in some instances over 
hundreds of years. Sometimes the release occurs near the surface, and 
sometimes it comes from deep within the crust. 

More than 20,000 earthquakes greater than magnitude 1.0 have been logged 
in Washington State since 1970. This averages 656 events per year, or 
approximately two per day. Earthquakes of at least magnitude 2.0 to 3.0 have 
occurred in almost every county in the state.10 

Massive earthquakes occur on an irregular basis. In January 1700, a great 
earthqual<e with an estimated magnitude of 9.0 affected the region. 11 This 
quake is credited as the cause of a tsunami that swept across the Pacific 
Ocean and devastated portions of Japan. Just over 150 years later, the 
December 14, 1872, North Cascades earthquake ranks as the most widely 
felt earthquake in the state. This quake is estimated at a 7.4 magnitude. 
While no major damage is recorded, roofs were reported as cracked, lumber 
piles were "thrown down," and "people rushed from ... houses in terror."12 

Aftershocks were felt for approximately three weeks following the initial 
quake. 

More recent events include a magnitude 7.1 magnitude earthquake near 
Olympia in 1949 and a magnitude 6.5 earthquake near Seattle-Tacoma 
Airport in 1965. 

The Nisqually earthquake on February 28, 2001 , was a deep, magnitude 6.8 
earthquake 10 miles northeast of Olympia. One person died of a heart attack, 
more than 700 people were injured, and various estimates place damage at 
between $1 billion and $4 billion; exact figures are not available , as 
insurance claims information is not available. 

In combination, these large events in 1949, 1965, and the Nisqually quake in 
2001 killed 16 people and caused more than $2 billion (1 984 dollars) in 
property damage.13 At least 20 damaging earthquakes have occurred in 
western Washington during the past 125 years. 14 
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The USGS provides the following descriptions of the major identified faults 
that are located within the Puget Sound area: 

Hood Canal fault zone (Class B) No. 552: The northerly striking, Hood Canal 
fault zone was originally inferred from gravity anomalies and some 
aeromagnetic data for the Puget Lowlands and the Olympic Mountains 
directly to the west. .. The presence of an active fault zone, beneath the 
southern part of the canal and on land north of the canal, are more speculative 
and based principally on geophysical anomalies. 

Interpretation of seismically imaged stratigraphic relations implies 
considerable deformation of Tertiary bedrock and complex depositional 
patterns in Quaternary deposits that have been affected by high-angle 
faulting. In seismic-reflection profiles, these high-angle faults appear to be 
principally normal faults associated with some reverse faults. Possible strike
slip offsets along these faults, however, might not be apparent in these 
profiles, and several regional studies infer from regional relations that this 
fault zone is principally characterized by right-lateral strike-slip movement. 

Some interpretations of regional tectonic relations may also suggest that the 
most recent movement along faults of this zone is as young as late Holocene 
in age. Inferences of right-lateral strike-slip movement and the possibility of 
late Holocene movement along this fault zone are based mostly on the 
apparent westward termination of the Seattle fault zone [570] near Hood 
Canal. 

Late Holocene activity along the Seattle fault zone is well documented. The 
age, character, and origin of faults that appear to deform Quaternary 
sediments beneath Hood Canal, however, are not tightly constrained. For 
example, some apparent faults and faulted relations imaged from seismic 
data, might instead reflect inherited Tertiary topography enhanced and 
modified by multiple episodes of Quaternary glacial erosion and glacial and 
marine deposition. Possible slip rates and recurrence intervals for this fault 
zone have not been reported. Consequently, at this time this largely inferred 
fault zone is classified herein as a Class B structure until more detailed 
studies and characterization of this zone is reported. 

Seattle fault zone (Class A) No. 570: This 4- to 7 -km-wide east-trending fault 
zone extends from the Cascade Range foothills on the east across the Puget 
Lowland to Hood Canal, crossing Lake Sammamish, Lake Washington, Puget 
Sound, Bainbridge Island, and the Kitsap Peninsula. Various strands of the 
fault zone lie largely concealed beneath the major population centers of 
Seattle, Bellevue, and Bremerton. It forms the northern boundary of a belt of 
bedrock exposures that cross much of the Puget Lowland. The depth to 
bedrock north of the fault zone is as much as 1 km ... 
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... These data indicate the zone consists of three or more south-dipping thrust 
faults that form the structural boundary between the Seattle uplift on the south 
and the Seattle basin on the north. Blakely and others .. . have named three of 
these structures the "frontal fault," the "Bial<ely Harbor fault," and the 
"Orchard Point fault." Nelson and others ... termed the "frontal fault" the 
"Seattle fault." 

The Seattle fault zone also includes north-dipping reverse or thrust faults, 
such as the Toe Jam Hill fault. .. which forms a complex scarp in densely 
forested terrain on Bainbridge Island. Slip on both south- and north-dipping 
faults within the zone probably is associated with offset on a south-dipping 
"master fau lt" (e.g., Pratt and others, 1997 #4737) at depth. 

Southern Whidbey Island fault zone (Class A) No. 572 : 
This northwest-trending fault zone extends more than 65 l<m across 
Possession Sound, southern Whidbey Island, Admiralty Inlet into the eastern 
Strait of Juan de Fuca. The fault zone is as wide as 5-7 km, correlates with 
gravity and magnetic anomalies ... and has been interpreted as a complex 
zone of transpressional deformation .. . 

Saddle Mountain faults (Class A) No. 575: The Saddle Mountain faults (east 
and west) are two of four faults described and discussed by ... Wilson and 
others.. . In a later report, Wilson (1983 #5822) also discussed possible 
relationships of these faults and earthquakes in the Puget Sound region. 

These two northeast-striking faults are present along the southeast flank of 
the Olympic Mountains and they show evidence for two or more faulting 
events during the late. Detailed study of the Saddle Mountain faults, which 
included trenching and isotopic dating, indicates that latest movement along 
the Saddle Mountain faults is Holocene in age. 

Recently acquired lidar topography suggests that scarps related to the Saddle 
Mountains faults cut across Holocene alluvium and continue about 10 km 
southwest of the mapped traces of these. The northwest-striking Dow 
Mountain fault intersects the eastern Saddle Mountain fault and shows 
evidence for late Quaternary offset. 

Tacoma fau lt (Class A) No. 581: Prominent geophysical anomalies extend 
west-no1ihwest across the south-central Puget Lowland from the Tacoma 
region to Hood. 

Local and regional experts are in agreement that the western, east-trending 
part of the geophysical anomalies are caused by the Tacoma fault, but no 
consensus exists for the eastern part. We anticipate that ongoing 
investigations will clarify present uncertainties in the location and geometry of 
the eastern portion and eastern end of the fault. 
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Brecher and others (2001 #4718) and Johnson and others (2004 #6235) 
suggest that the Tacoma fault is a backthrust to the south-dipping Seattle 
fault [570], and suggest that structural relief increases westward along the 
Tacoma fault. 

Coastal marsh uplift north of the Tacoma fault at Lynch Cove and Burley, and 
coastal marsh subsidence south of the Tacoma fault at Wollochet Bay, are 
consistent with a minimum of 2-3 m of up-to-the-north slip along the western 
part of the Tacoma fault about 1,000 years ago. 

Seismic source characterization 
The first step in seismic hazard identification involves answering three 
questions: 
• Where do earthquakes occur? 
• How often to earthquakes occur? 
• How big can we expect these earthquakes to be? 

More than ninety percent of all Pacific Northwest earthquakes occur along 
the crustal plate boundary between the Juan de Fuca plate and the North 
American plate. Seismicity catalogs are the fundamental tool used to 
determine where, how often, and how big earthquakes are likely to be. 
However, because of the short time (from a geological perspective) that 
written records have been kept, and the relative infrequency (from a 
human perspective) of such events, seismicity statistics are necessarily 
based on historically short catalogs. Therefore, other kinds of data are 
needed to answer the "where, how often, how big" questions. 

The results from examining the historical record, monitoring seismic and 
geodetic changes, and study of the geologic record are combined to 
characterize seismic sources. This data is used to identify seismic source 
zones - the regions of the earth's crust where earthquakes occur. 
Although there are large uncertainties associated with source 
characterization (scientists have not yet been able to place instruments in 
the crust at the depths where earthquakes are generated), the Pacific 
Northwest has been studied extensively in recent years and some 
valuable new insights have been developed as a result of this attention. It 
is now generally agreed that three source zones exist for Puget Sound 
earthquakes: a shallow (crustal) zone; a deep or intraplate ("Benioff') 
zone ; and the Cascadia Subduction Zone. 
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Shallow (Crustal Fault) Zone 
Crustal fault earthquakes are the most common earthquakes and 
occur at relatively shallow depths of 6 to 12 miles below the surface. 15 

While most crustal fault earthquakes are smaller than magnitude 4 and 
generally cause little or no damage, they can produce earthquakes of 
magnitudes up to 7, which cause extensive damage. 

Shallow earthquakes of magnitude up to 7.0 or greater can happen 
anywhere in the Puget Sound region. Such earthquakes have the 
potential to cause greater loss of life and property in King and 
Snohomish Counties than any other kind of disaster. Fortunately, 
great crustal quakes do not seem to happen very often - perhaps no 
more than once every 1 ,000 years. In addition to the 1872 North 
Cascades earthquake, seismologists have found evidence that a 
devastating crustal quake occurred on a fault near Seattle 
approximately 1,100 years ago. 

Several known major fault zones cross Whidbey Island and run east to 
southeast. Seismologists have recently identified a near-surface fault 
zone near Darrington . This fault, the Darrington Seismic Zone - Devil's 
Mountain Fault - North Whidbey Fault complex, is estimated to be 
capable of generating at least a 6.0 to 7.0 earthquake. The Duvall 
Fault, near Lake Margaret on the King-Snohomish boarder, has 
produced two 5.3 quakes in the last 70 years (1932 and 1996). 

Crustal earthquakes are the least predictable of Puget Sound's seismic 
threats and are the most likely to be followed by significant 
aftershocks. Following a 7.0 crustal quake, one of the greatest 
dangers to human life is that buildings or other structures damaged in 
the initial shock, but still in use and believed to be safe, could collapse 
in a strong aftershock. 

Deep or Intraplate Zone 
Occurring at depths from 25 to 40 miles below the earth's surface in 
the subducting oceanic crust, deep intraplate earthquakes can reach 
up to magnitude 7.5.16 The Nisqually earthquake on February 28, 
2001, was a deep intraplate earthquake. It produced a rolling motion 
that was felt from Vancouver, British Columbia, to Coos Bay, Oregon, 
and east to Salt Lake City, Utah. As a result of this quake, there were 
more than 400 reported injuries (a dozen of them serious), and one 
fatal, trauma-induced heart attack. 17 A 1965 magnitude 6.5 intraplate 
earthquake centered south of Seattle-Tacoma International Airport 
caused seven deaths.18 

Strong shaking during the Olympia earthquake lasted about 20 
seconds. For the Nisqually quake, duration of shaking in Snohomish 
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County varied from about 30 seconds to "more than 2 minutes" up-river 
from Sultan. Since 1870, there have been seven deep earthquakes in 
the Puget Sound basin with measured or estimated magnitudes of 6.0 
or larger. The epicenters of all these events have been located within 
about 80 kilometers of each other between Olympia and just north of 
Tacoma. Scientists estimate the recurrence interval for this type of 
earthquake to be 30 to 40 years for magnitude 6.5, and 50 to 70 years 
for magnitude 7.0. Because of their depth, intraplate earthquakes are 
least likely to produce significant aftershocks. 

Cascadia Subduction Zone 
The world's greatest earthquakes are observed at subduction zone 
boundaries. These 8.0 to 9.5 thrust-type subduction quakes occur 
from time to time as two converging plates slide over each other. 

The Pacific Northwest is located at a convergent plate boundary, 
where the Juan de Fuca and North American tectonic plates meet. 
The two plates are converging at a rate of about 3 to 4 centimeters per 
year. 19 This boundary is called the Cascadia Subduction Zone. It 
extends from British Columbia to northern California. Subduction zone 
earthquakes are caused by the abrupt release of slowly accumulated 
stress. 20 

While there are no reports of such earthquakes in the Cascadia 
Subjection Zone off the Washington-Oregon coast since the first 
written records of permanent occupation by Europeans in 1833, 
paleoseismic evidence suggests that there may have been as many as 
five of these devastating energy releases in the past 2,000 years, with 
a very irregular recurrence interval of 150 to 1,100 years. Written 
tsunami records from Japan, correlated with studies of partially
submerged forests in coastal Washington and Oregon, give a probable 
date for the most recent of these huge quakes as January 26, 1700. 

In addition, subduction zones similar to the Cascadia Subduction Zone 
have produced earthquakes with magnitudes of 8 or larger. Historic 
subduction zone earthquakes include the 1960 Chile (magnitude 9.5) 
and the 1964 southern Alaska (magnitude 9.2) earthquakes. 21 

The following diagram, provided by the United States Geological 
Survey, shows the two subduction zones in the Pacific Northwest. 
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Figure 3: Puget Sound Subduction Zones 22 

Juan de Fuca Ridge- Cascade Range 

JUAN DE FUCA PLATE NORTH AMERICAN PLATE 

Juan de Fuca Ridge 
The boundary between the Pacific and Juan de Fuca Plates is marked by a 
broad submarine mountain chain about 500 kilometers long (300 miles). known 
as the Juan de Fuca Ridge. Young volcanoes, lava flows, and hot springs were 
discovered in a broad valley less than 8 kilometers wide (5 miles) along the crest 
of the ridge in the 1970's. The ocean floor is spreading apart and forming new 
ocean crust along this valley or "rift" as hot magma from the Earth's interior is 
injected into the ridge and erupted at its top. 

Cascade Ran~e 
In the Pacific Northwest, the Juan de Fuca Plate plunges beneath the North 
American Plate. As the denser plate of oceanic crust is forced deep into the 
Earth's interior beneath the continental plate, a process known as "subduction'', 
it encounters high temperatures and pressures that partially melt solid rock. 
Some of this newly formed magma rises toward the Earth's surface to erupt, 
forming a chain of volcanoes above the subduction zone. 

IIIUSGSI 
Topinl<a, USGSICVO, 1999, Modified from: Brantley, 1994, Volcanoes of the United States, USGS 
Genera/Interest Publication 376-846 
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History of Major Earthquakes 
As discussed in previous sections, Washington State has earthquakes on a 
regular basis, averaging about two per day. The north King and south 
Snohomish County region frequently feels the shocks and aftershocks of 
significant quakes and may suffer considerable damages. 

Table 3: Washington State Significant Earthquakes.23 

Washington State Significant Earthquakes 

Date Time 
(PST) 

December 14, 1872 2140 

December 12, 1880 2040 

April 30, 1882 2248 

November 29, 1891 1521 

January 3, 1896 2215 

March 16, 1904 2020 

January 11 , 1909 1549 

August 18, 1915 0605 

January 23, 1920 2309 

July 17, 1932 2201 

November 12, 1939 2346 

April 29, 1945 1216 

February 14, 1946 1914 

April 13, 1949 1155 

AugustS, 1959 1944 

April 29, 1965 0728 

April 13, 1990 2133 

January 28, 1995 1911 

May 2, 1996 2104 

June 23, 1997 1113 

July 2, 1999 1743 

February 28, 2001 1054 
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latitude 
Longitude 

48°48' 121°24' 

4r3o' 122°30' 

47°00' 123°00' 

48°00' 123°30' 

48°30' 122°48' 

47°48' 123°00' 

48°42' 122°48' 

48°30' 121°24' 

48°36' 123°00' 

47°45' 121°50' 

47°24' 122°36' 

47°24' 121°42' 

47°18' 122°54' 

47°06' 122°42' 

47°48' 120°00' 

47°24' 122°24 

48°51 I 122°36' 

47°23' 122°21' 

4r46' 121°57' 

47°36' 122°34' 

4 ros· 123°28' 

47° 09' 122° 43' 

II- 30 

Depth Mag 
(Km) 

shallow 7.4 

5.5 

deep 6.0 

5.0 

5.7 

5.3 

deep 6.0 

5.6 

5.5 

shallow 5.2 

deep 5.7 

5.5 

40 6.3 

54 7.1 

35 

63 6.5 

5 5.0 

16 5.0 

7 5.3 

7.4 4.9 

41 5.1 

52.4 6.8 

Location 

North Cascades 

Puget Sound 

Olympia area 

PugetSound 

PugetSound 

Olympics eastside 

Puget Sound 

North Cascades 

Puget Sound 

Central Cascades 

Puget Sound 

Central Cascades 

Puget Sound 

Puget Sound 

Northwest Cascades 

Puget Sound 

Deming 

17.6 km NNE of Tacoma 

10.2 km ENE of Duvall 

5.5 km NE of Bremerton 

8.2 km N of Satsop 

17.6 km NE of Olympia 
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As previously mentioned, the most recent significant earthquake, the 
Nisqually earthquake, occurred on February 28, 2001 . It was a deep, 6.8 
magnitude earthquake located 17.6 kilometers northeast of Olympia in the 
Puget Sound area. One person died of a heart attack, over 400 people were 
injured, and damages were upward of $1 billion as a result of the 
earthquake.24 

Immediately following the Nisqually quake, six counties, including King and 
Snohomish Counties, were declared a disaster area. By the time FEMA 
completed the damages tally, a total of thirteen counties were eligible for 
disaster relief funds, and all counties in Washington State were approved for 
disaster mitigation funds. 

To put the threat of a major earthquake event into perspective , research 
conducted in 1999 suggests that the Cascadia Subduction Zone is capable of 
producing earthquakes exceeding magnitude 9.0 on the Richter scale. 
Potential losses in the Cascadia region alone could exceed $12 billion, with 
over 30,000 destroyed buildings, and 8,000 lives lost in the event of a 
magnitude 8.5 Cascadia Subduction Zone earthquake. 25 

In the last ten years, since the Oregon Department of Geology and Mineral 
Industries (DOGAMI) pushed the report, populations and building density 
have increased, building values have gone up, and the threat of earthquake 
has not diminished. The reality is that the potential for significant damage 
has increased with time. 

Hazard Assessment and Risk Analysis 

Hazard Identification 
Ground shaking, landslides, liquefaction, and amplification are the specific 
hazards associated with earthquakes. The severity of these hazards 
depends on several factors, including soil and slope conditions, proximity 
to the fault, earthquake magnitude, and the type of earthquake. 

Ground Shaking 
Ground sh~king is the motion felt on the earth's surface caused by 
seismic waves generated by the earthquake. It is the primary cause of 
earthqual<e damage. The strength of ground shaking depends on the 
magnitude of the earthquake, the type of fault, and the distance from 
the epicenter (where the earthquake originates). Buildings on poorly 
consolidated and thick soils will typically see more damage than 
buildings on consolidated soils and bedrock. 
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Earthquake-Induced Landslides 
Earthquake-induced landslides are secondary earthquake hazards that 
occur from ground shaking. They can destroy the roads, buildings, 
utilities, and other critical facilities necessary to respond to, and 
recover from, an earthquake. Many communities in Washington have 
a high likelihood of encountering such risks, especially in areas with 
steep slopes. 26 

Liquefaction 
Liquefaction is a process by which sediments below the water table 
temporarily lose strength and behave as a viscous liquid rather than a 
solid. The types of sediments most susceptible are clay-free deposits 
of sand and silts; occasionally, gravel liquefies. The actions in the soil 
which produce liquefaction are as follows: seismic waves, primarily 
shear waves, passing through saturated granular layers, distort the 
granular structure, and cause loosely packed groups of particles to 
collapse. These collapses increase the pore-water pressure between 
the grains if drainage cannot occur. If the pore-water pressure rises to 
a level approaching the weight of the overlying soil, the granular layer 
temporarily behaves as a viscous liquid rather than a solid. 
Liquefaction has occurred . 

In the liquefied condition, soil may deform with little shear resistance; 
deformations large enough to cause damage to buildings and other 
structures are called ground failures. The ease with which a soil can be 
liquefied depends primarily on the looseness of the soil, the amount of 
cementing or clay between particles, and the amount of drainage 
restriction. The amount of soil deformation following liquefaction 
depends on the looseness of the material, the depth, thickness, and 
areal extent of the liquefied layer, the ground slope, and the distribution 
of loads applied by buildings and other structures. 27 

Amplification 
Soils and soft sedimentary rocks near the earth 's surface can modify 
ground shaking caused by earthquakes. One of these modifications is 
amplification . Amplification increases the magnitude of the seismic 
waves generated by the earthquake. The amount of amplification is 
influenced by the thickness of geologic materials and their physical 
properties. Buildings and structures built on soft and unconsolidated 
soils can face greater risk. 28 Amplification can also occur in areas with 
deep sediment-filled basins and on ridge tops. 

Vulnerability Assessment 
Earthquake damage occurs because humans have built structures that 
cannot withstand severe shaking. Buildings, airports, schools, ferry 

North King and South Snohomish Counties 
Regional Mitigation Plan II - 32 

Section 11-- HIVA 
Earthquake 

September 2010 



terminals, and lifelines (highways and utilities lines) suffer damage in 
earthquakes and can cause death or injury to humans. 

The welfare of homes, major businesses, and public infrastructure is very 
important for purposes of safety, social and economic wellbeing, 
response, and recovery. Addressing the reliability of buildings, critical 
facilities, and infrastructure, and understanding the potential costs to 
government, businesses, and individuals as a result of earthquake, are 
challenges faced by the region . 

Buildings 
The built environment is susceptible to damage from earthquakes. 
Buildings that collapse can trap and bury people. Lives are at risk and 
the cost of cleaning up the damages is great. In the north King and 
south Snohomish Counties area, many buildings were built before 
1993 when building codes were not as strict. In addition, retrofitting is 
not required except under certain conditions and can be expensive. 
Therefore, the number of buildings at risk remains high. 

In any effort dealing with losses from natural hazards, the existing 
inventory of man-made structures and lifeline infrastructure must be 
established. Most of the participating cities are developing building 
inventory datasets using individual GIS systems. In the future, the 
building inventory will include tax lot data and be used to conduct risk 
assessment analyses for each city. It will take several years for the 
cities working on these projects to complete their inventories, and this 
will continue to be an ongoing concern. 

Infrastructure and Communication 
Residents in north King and south Snohomish Counties commute 
frequently by automobiles and public transportation such as buses. An 
earthquake can greatly damage bridges and roads, hampering the 
movement of people and goods. Damaged infrastructure strongly 
affects the economy of the community by disconnecting people from 
work, school, food, and leisure, and separates business from their 
customers and suppliers. 

Bridge Damage 
Even modern bridges can sustain damage during earthquakes, leaving 
them unsafe for use. Some bridges have failed completely due to 
strong ground motion. Bridges may be closed after an earthquake until 
they can be inspected and deemed safe by structural engineers. 

Bridges are a vital transportation link - with even minor damages 
making some areas inaccessible. Because bridges vary in size, 
materials, siting, and design, any given earthquake will affect them 
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differently. Bridges built before the mid-1970's have a significantly 
higher risk of suffering structural damage during a moderate to large 
earthquake compared with those built after 1980 when design 
improvements were made. 

Much of the interstate highway system was built in the mid- to late-
1960's. The bridges in the north King and south Snohomish Counties 
area are state, city, or privately owned. A state-designated inspector 
must inspect all state, county, and city bridges every two years, and 
the inspections are rigorous, looking at everything from seismic 
capability to erosion and scour. However, private bridges are not 
inspected and damage and vulnerabilities may not be recognized after 
an earthquake. 

One year after the Nisqually earthquake, Washington State 
Department of Transportation had identified $16.5 million of necessary 
transportation-related repairs statewide. In the five-county region that 
makes up the Northwest Region of WSDOT (King, Snohomish, Skagit, 
Whatcom and Island), the approximate cost of repairing damage was 
just over $6 million. Over 1,200 signals, 400 bridges and dozens of 
facilities were inspected within 24 hours of the quake. The cost of the 
initial and ongoing inspections totaled close to $300,000, the majority 
of which was paid for by federal Emergency Relief (ER) Funds. Some 
of the damage was minimal and maintenance crews completed repairs 
fairly quickly after the quake. 29 

Damage to Lifelines 
Lifelines are the connections between communities and outside 
services. They include water and gas lines, transportation systems, 
electricity, and communications networks. Ground shaking and 
amplification can cause pipes to break open, power lines to fall, roads 
and railways to crack or move, and radio and telephone 
communication to cease. Disruption to transportation makes it 
especially difficult to bring in supplies or services. Lifelines need to be 
useable after an earthquake to allow for rescue, recovery, and 
rebuilding efforts and to relay important information to the public. 

Disruption of Critical Services 
Critical facilities include police stations, fire stations, hospitals, shelters, 
and other facilities that provide important services to the community. 
These facilities and their services need to be functional after an 
earthquake event. Many critical facilities are housed in older buildings 
that are not up to current seismic codes. 
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Businesses 
Seismic activity can cause great loss to businesses; both large-scale 
corporations and small retail shops. When a company is forced to stop 
production for just a day, the economic loss can be tremendous, 
especially when its market is at a national or global level. Seismic 
activity can create economic loss that presents a burden to large and 
small shop owners who may have difficulty recovering from their 
losses. 

Figure 4: Earthquake Disaster Loans. 30 

Though the Small Business Admin istration handed out more than $83.4 mill ion in 
loans statewide, a survey done by University of Washington researchers found that 
most business owners didn't receive any help from insurance companies or the 
government in paying to fix earthquake damage. 

SBA disaster loans approved for the Nisqually Quake 
As of Feb. 25, 2002 
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Death and Injury 
Death and injury can occur both inside and outside of buildings due to 
collapse, falling equipment, furniture, debris, and structural materials. 
Downed power lines and broken water and gas lines can also 
endanger human life. 

Fire 
Downed power lines or broken gas mains can trigger fires. When fire 
stations suffer building or lifeline damage, quick response to extinguish 
fires is less likely. 

Debris 
After damage to a variety of structures, much time is spent cleaning up 
brick, glass, wood, steel, or concrete building elements, office and 
home contents, and other materials. Developing strong debris 
management strategies can assist in post-disaster recovery. 

Risk Analysis 
Risk analysis involves estimating the damage and costs likely to be 
experienced in a geographic area over a period of time. 31 Factors included 
in assessing earthquake risk include population and property distribution 
in the hazard area, the frequency of earthquake events, landslide 
susceptibility, buildings, infrastructure, and disaster preparedness of the 
region. This type of analysis can generate estimates of the damages to 
the area due to an earthquake event in a specific location. 

FEMA's software program, HAZUS, uses mathematical formulas and 
information about building stock, local geology, the location and size of 
potential earthquakes, economic data, and other information to estimate 
losses from a potential earthquake. 

At this time, the participating cities are not using HAZUS due to both 
financial and personnel constraints. The larger cities may be able to 
consider the use of HAZUS in the future as they continue building data in 
GIS systems. 
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Earthquake Mitigation 

Existing Mitigation Activities 
Mitigation activities include existing programs and activities that are being 
implemented by county, regional, state, or federal agencies or 
organizations. These include: 

City Codes 
Implementation of earthquake mitigation policy often takes place at the 
local government level. Each city is responsible for adopting and 
enforcing zoning and building codes pertaining to earthquake hazards, 
usually by adopting the State's standard by reference. Generally, 
these codes seek to discourage development in areas that could be 
prone to natural disasters such as flooding, landslide, wildfire, and/or 
seismic hazards. This minimizes threats to life and property. 
Developers wishing to build in potential hazard-prone areas are 
required to retain a professional engineer to evaluate the level of risl< 
onsite and to recommend mitigation measures. 

In 2004, Washington State adopted, by reference in statute, the 
International Building Code (IBC). The State Building Code Council 
(SBCC) updates the editions. The IBC uses site-specific designations 
for seismic design factors, a change from the numeric seismic zones in 
the UBC, resulting in a more accurate design guide for earthquake 
resistant construction. 32 

The participating cities adopted the IBC to coincide with the State's 
effective date. This maintains consistency with the State and within 
the region. 

Businesses/Private Sector 
Natural hazards have a devastating impact on businesses. In fact, of 
all businesses which close following a disaster, more than 43% never 
reopen, and an additional 29% close for good within the next two 
years.33 The Institute of Business and Home Safety has developed 
"Open for Business", a disaster planning toolkit to help guide 
businesses in preparing for and dealing with the adverse affects of 
natural hazards. The kit integrates protection from natural disasters 
into the company's risk reduction measures to safeguard employees, 
customers, and the investment itself. The guide helps businesses 
secure human and physical resources during disasters, and helps to 
develop strategies to maintain business continuity before, during, and 
after a disaster occurs. 
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Legislation 
WAC Title 51 -04: Department of Community, Trade and Economic 
Development (Building Code Council) 
The building Code Council adopts and maintains the state building 
code. The primary objective of the council is to encourage consistency 
in the building code throughout the state of Washington and to 
maintain the building code consistent with the state's interest as 
provided in RCW 19.27.020. 

Earthquake Education 
The Pacific Northwest Seismograph Network (PNSN) is centered at 
the University of Washington's Department of Earth and Space 
Sciences. The PNSN is operated jointly by the University of 
Washington, the University of Oregon, and Oregon State University. It 
is funded by the U.S. Geological Survey, U.S. Department of Energy, 
and the State of Washington . PNSN data help scientists understand 
Pacific Northwest earthquake hazards, predict volcanic eruptions at 
Mount St. Helens, and determine the location of faults and volcanic 
magma chambers. 

PNSN computers automatically determine earthquake locations and 
magnitudes, and rapidly provide essential information. The Rapid Alert 
for Cascadia Earthquakes (RACE) system broadcasts earthquake 
location, magnitude, and shaking estimates within minutes to sites 
throughout the region via pagers attached to PC mapping packages. 
The earthquake alert information is also available immediately on the 
PNSN WEB pages: http://www.ess.washington.edu/SEIS/PNSN/ 

Individual Preparedness 
Because the potential for earthquake occurrences and earthquake
related property damage is relatively high, increasing individual 
preparedness is a significant need. Strapping down heavy furniture, 
waterheaters, and expensive personal property, as well as being 
earthquake insured, and anchoring buildings to foundations are just a 
few steps individuals can take to prepare for an earthquake. 
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Earthquake Resource Directory 
The following resource directory lists the resources and programs that can 
assist county communities and organizations. The resource directory will 
provide contact information for local, county, regional, state and federal 
programs that deal with natural hazards. 

Federal Resources 
US Geological Survey (USGS) 
The USGS is an active seismic research organization that also provides 
funding for research. (For an example of such research, see the seismic 
publications at the end of the Earthquake Resource section.) 

Contact: USGS, National Earthquake Information Center 
Address: Box 25046; DFC, MS 967; Denver, CO 80225 
Phone: (303) 273-8500 
Fax: (303) 273-8450 
Website: http://neic.usgs.gov 
Website: http://usgs.gov 

Building Seismic Safety Council (BSSC) 
The Building Seismic Safety Council (BSSC) established by the National 
Institute of Building Sciences (NIBS), deals with complex regulatory, 
technical, social, and economic issues and develops and promotes building 
earthqual<e risk mitigation regulatory provisions for the nation. 

Address: 1090 Vermont Avenue, NW, Suite 700, Washington, DC 20005 
Phone: (202) 289-7800 
Fax: (202) 289-109 
Website: http://www.bssconline.org/ 

Natural Resource Conservation Service (NRCS) 
The NRCS produces soil surveys. These may be useful to local governments 
who are assessing areas with potential development limitations including 
steep slopes and soil types. They operate many programs dealing with the 
protection of natural resources. 

Contact: National Resources Conservation Service- Renton Service Center (King 
County) 
Address: 935 Powell Ave SW, Ste C; Renton, WA 98055-2992 
Phone: (206)764-3325, ext 3 
Fax: (206)764-6677 
Website: http://www.nrcs.usda.gov 

Contact : National Resources Conservation Service - Lake Stevens Service Center 
(Snohomish County) 
Address: 528 91 5 Ave NE, Ste C; Lake Stevens, WA 98258 
Phone: (425)334-2828 
Fax: (425)335-5024 
Website: http://www.nrcs. usda.gov 
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Federal Emergency Management Agency (FEMA) 
FEMA's mission is to reduce loss of life and property and protect the nation's 
critical infrastructure from all types of hazards through a comprehensive, risk
based, emergency management program of mitigation, preparedness, 
response and recovery. FEMA Region X serves the northwestern states of 
Alaska, Idaho, Oregon, and Washington. 

Contact: FEMA, Federal Regional Center, Region 1 0 
Address: 228th St. SW, Bothell, WA 98021-9796 
Phone: (425) 487-4678 
Website: http://www. fema.gov 

To obtain FEMA publications: 
Phone: (800) 480-2520 

Regional Resources 
Cascadia Region Earthquake Workgroup (CREW) 
The Cascadia Region Earthquake Workgroup provides information on 
regional earthquake hazards, facts, and mitigation strategies for homes 
and businesses. CREW is a non-profit coalition of private and public 
representatives working together to improve the ability of Cascadia Region 
communities to reduce the effects of earthquake events. Members are 
from Oregon, Washington, California, and British Columbia. CREW's 
goals are to: 
• Promote efforts to reduce the loss of life and property; 
• Conduct education efforts to motivate key decision makers to reduce risks 

associated with earthquakes; and 
• Foster productive linkages between scientists, critical infrastructure 

providers, businesses, and governmental agencies in order to improve the 
viability of communities after an earthquake event. 
Contact: CREW, Executive Director Bob Freitagg 
Address:311 0 Portage Bay PI E, Slip G, Seattle, WA 98102 
Phone: (206) 328-2533 
Fax: (206) 328-2533 call first 
Website: http://www.crew.org 

Western States Seismic Policy Council Earthquake Program 
Information Center (WSSPC) 
WSSPC is a regional earthquake consortium primarily funded by FEMA. 
Its website is a great earthquake resource, with information clearly 
categorized- from policy to engineering to education. 

Contact: Western States Seismic Policy Council 
Address: 125 California Avenue, Suite 0201 , #1, Palo Alto, CA 94306 
Phone: (650) 330-1101 
Fax: (650) 326-1769 
E-mail: wsspc@wsspc.org 
Website: http://www. wsspc.org/home. html 
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Earthquake Engineering Research Institute 
The Earthquake Engineering Research Institute (EERI) is a national, 
nonprofit, technical society of engineers, geoscientists, architects, 
planners, public officials, and social scientists. EERI members include 
researchers, practicing professionals, educators, government officials, and 
building code regulators. 

The organization's objective is to reduce earthquake risk by advancing the 
science and practice of earthquake engineering, by improving 
understanding of the impact of earthquakes on the physical, social, 
economic, political and cultural environment, and by advocating 
comprehensive and realistic measures for reducing the harmful effects of 
earthquakes. 

Contact: 499 14th Street, Suite 320, Oakland, California 94612-1902 
Phone: (510) 451-0905 
Fax: (510) 451-5411 
Website: http://www.eeri.org/ 

State Resources 
Pacific Northwest Seismograph Network (PNSN) 
Regional earthquake research 

Contact: University of Washington, Dept. of Earth and Space Sciences 
Address: Box 351310; Seattle, WA, 98195-1310 
Phone: (206) 543-7010 
Email: (seis_info@ess.washington.edu) 
Website: http://www.pnsn.org 

University of Washington, Earth & Space Sciences 
The University of Washington conducts research and prepares inventories 
and reports for communities throughout Washington relating to 
earthquakes, landslides, and tsunamis. The department uses a multi
disciplinary approach to provide a basis for making accurate predictions of 
future conditions. 

Contact: University of Washington, Earth & Space Sciences 
Physical Address: Johnson Hall, Room 070; Seattle, WA 98195 
Mailing Address: Box 351310; Seattle, WA 98195 
Phone: (206)543-1190 
Website: http://www.geophys.washington.edu 
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Publications and Additional Resources 
Public Assistance Debris Management Guide, 
Federal Emergency Management Agency (July 2000). 
The Debris Management Guide was developed to assist local officials in 
planning, mobilizing, organizing, and controlling large-scale debris clearance, 
removal , and disposal operations. Debris management is generally 
associated with post-disaster recovery. While it should be compliant with 
local and county emergency operations plans, developing strategies to 
ensure strong debris management is a way to integrate debris management 
within mitigation activities. The Public Assistance Debris Management Guide 
is available in hard copy or on the FEMA website. 

Contact: FEMA Distribution Center 
Address: 130 228th Street, SW, Bothell, WA 98021-9796 
Phone: (800) 480-2520 
Fax: (425) 487-4622 
Website: http://www.fema.gov 

Washington State Hazard Identification and Vulnerability 
Assessment (HIVA) 
The Washington State Hazard Identification and Vulnerability Assessment 
(HIVA) assesses natural and technological (man-made) hazards in 
Washington State. Assessment is the initial step in the emergency 
management process that leads to mitigation against, preparedness for, 
response to, and recovery from hazards. Hazards have the potential of 
becoming disasters or emergencies that can adversely affect the people, 
environment, economy, and property of the state. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 

Washington State Hazard Mitigation Strategy 
Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 

Washington State Comprehensive Emergency Management Plan 
This document establishes emergency management functions and the 
responsibilities of the Washington State Military Department, Emergency 
Management Division (EMD), state agencies, commissions, boards, and 
councils. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-6108 
Website: http://emd.wa.gov 
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Washington State Earthquake Hazards, 
Nason, Linda Lawrance, Anthony Qamar, and Gerald W Thorson. 

Washington Division of Geology and Earth Resources. Information Circular 
85 (1988). 

Contact: Washington Division o f Geology and Earth Resources 
Address: PO Box 47007; Olympia, WA 98504-7007 
Phone: (360) 902-1450 
Website: 
http://www. geophys. washington. edu/SEIS/PNSN/info general/nqtlwelcome. html 

Land Use Planning for Earthquake Hazard Mitigation: A Handbook 
for Planners, 
Wolfe, Myer R. et. a/., (1986) University of Colorado, Institute of Behavioral 
Science, National Science Foundation. This handbook provides techniques 
that planners and others can utilize to help mitigate for seismic hazards. It 
provides information on the effects of earthquakes, sources on risk 
assessment, and effects of earthquakes on the built environment. The 
handbook also gives examples on application and implementation of planning 
techniques to be used by local communities. 

Contact: Natural Hazards Research and Applications Information Center 
Address: University of Colorado, 482 UCB, Boulder, CO 80309-0482 
Phone: (303) 492-6818 
Fax: (303) 492-2151 
Website: http://www.colorado.edu/UCB/Research/IBS/hazards 

Using Earthquake Hazard Maps: A Guide for Local Governments in 
the Portland Metropolitan Region; Evaluation of Earthquake Hazard 
Maps for the Portland Metropolitan Region Spangle Associates 
(1998/1999) 
Urban Planning and Research, Portola Valley, California. 
These two publications are useful for local governments concerned with land 
use in earthquake hazard areas. The proximity of Clackamas County to 
Portland and their interactive communities make these guides applicable to 
the county. The publications are written in clear and simplistic language and 
address issues such as how to apply earthquake hazard maps for land use 
decisions. 

Contact: DOGAMI 
Address: 800 NE Oregon St. , Suite 965, Portland, Oregon 97232 
Phone: (503) 731-4100 
Fax: (503) 731-4066 
Website: http://www.OreqonGeoloqy.com 

King County HIVA 
This document identifies natural and technological hazards in the King 
County region. 

Contact: King County Emergency Management Division 
Address: King County Airport/Boeing Field; 7300 Perimeter Road South, Rm 128; 
MS KCA-EM; Seattle, WA 981 08-3848 
Phone: (206)296-3829 
Fax: (206)296-3838 
Website: http://metrokc.gov/prepare/ 
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Snohomish County HIVA 
This document identifies natural and technological hazards in the Snohomish 
County region. 

Contact: Snohomish County Department of Emergency Management 
Address: 3509 1 091

h Street SW; Everett, WA 98204 
Phone: (425)423-7635 
Fax: (425)423-9152 
Website: http://www1.co.snohomish.wa.us/Departemts/Emergency Management 

Washington State Comprehensive Emergency Management Plan 
This document establishes emergency management functions and the 
responsibilities of the Washington State Military Department, Emergency 
Management Division (EMD), state agencies, commissions, boards, and 
councils. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 
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Flood 

Defining the Hazard 
From 1956 to 1998 there have been 27 Presidential Major Disaster 
Declaration floods in Washington State. Since 1971, every Washington State 
county has received a Presidential Disaster Declaration for flooding. See the 
following table for a list of floods in Washington State. 34 

Table 4: Flood Occurrences, 1948- 1998 

Date Occurrence 
May-June 1948 Snowmelt flooding broke lake and river records in Eastern Washington and along the 

Columbia River. Vancouver Camas Kalama and Longview suffered flooding. 
February 1956 Flooding occurred in Adams, Benton, and Franklin Counties. Federal Disaster 

Number 50 was assigned for the event. 
March 1957 Flooding affected Douglas, Grant, and Lincoln Counties. Federal Disaster Number 70 

was assioned for the event. 
March 1963 Flooding occurred in the counties of Columbia, Garfield, Grant, Whitman, and 

Spokane. Federal Disaster Number 146 was assigned for the event. 
December 1964 Flooding and heavy rains affected Asotin, Benton, Columbia, Cowlitz, Garfield, Grays 

Harbor, King, Kittitas, Klickitat, Lewis, Mason, Pacific, Pierce, Skamania, Snohomish, 
Wahkiakum, Walla Walla, Whitman, and Yakima Counties. Federal Disaster Number 
185 was assigned for the event. 

January 1971 Flooding, heavy rains, melting snow affected the counties of Columbia, Garfield, 
Grays Harbor, Lewis, Skagit, Whatcom, and Yakima. Federal Disaster Number 300 
was assigned for the event. 

January 1972 Flooding and severe storms affected Asotin, Cowlitz, Grays Harbor, Lewis, Skagit, 
Whatcom, and Yakima Counties. Federal Disaster Number 332 was assigned for the 
event. 

February 1972 Flooding and heavy rains occurred in King, Pierce, and Thurston Counties. Federal 
Disaster Number 328 was assioned for the event. 

May-June 1972 Snow melt in North Central Washington counties of Chelan, Douglas, and Okanogan, 
combined with heavy rains, produced major flooding on the Okanogan and Methow 
Rivers in Okanogan County and the Entiat River in Chelan County. All three rivers 
reached record stages. Federal Disaster Number 334 was assiqned for the event. 

January 1974 Flooding, severe storms, and snowmelt affected Asotin, Benton, Columbia, Ferry, 
Kitsap, Klickitat, Lewis, Mason, Pend Oreille, Stevens, Thurston, Whitman, and 
Yakima Counties. Federal Disaster Number 414 was assigned for the event. 

December 1975 Heavy rain and high freezing levels caused major flooding on rivers in Benton, 
Cowlitz, Grays Harbor, King, Kittitas, Lewis, Mason, Pierce, Skagit, Snohomish, 
Thurston, Whatcom, and Yakima. The flooded rivers included the Cowlitz, Chehalis, 
Skykomish, Snoqualmie, Snohomish, Sti llaguamish, Skagit, and Nooksack. Federal 
Disaster Number 492 was assigned for the event. 

December 1977 Heavy rain, mild temperatures, and snow melt runoff caused major flooding on the 
Nisqually, Skykomish, Snoqualmie, and Snohomish Rivers. Affected counties 
included Benton, Clark, Cowlitz, Garfield, Grays Harbor, King, Kittitas, Klickitat, 
Lewis, Pacific, Pierce, Snohomish, Thurston, Wahkiakum, Whitman, and Yakima. 
Federal Disaster Number 545 was assigned for the event. 

December 1979 Flooding, storms, mudslides, and high tides affected Clallam, Grays Harbor, 
Jefferson, King, Mason, Skagit, Snohomish, and Whatcom Counties. Federal 
Disaster Number 612 was assigned for the event. 

December 1982 Flooding, severe storm, and high tide affected Whatcom County. Federal Disaster 
Number 676 was assigned for the event. 

January 1986 Flooding and severe storms affected Clallam, Jefferson, and King Counties. Federal 
Disaster Number 757 was assiqned for the event. 

February 1986 Flooding, heavy rains, and mudslides occurred in Cowlitz County. Federal Disaster 
Number 762 was assigned for the event. 
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Date Occurrence 
November 1986 Heavy rain, mild temperatures, and snow melt runoff generated major floods on the 

Chehalis, Skookumchuck, Skykomish, Snoqualmie, and Snohomish Rivers. Less 
severe flooding occurred on the Satsop, Skokomish, Cedar, Stillaguamish, Skagit, 
and Nooksack Rivers. Flooding occurred in Cowlitz, King, Lewis, Pacific, 
Snohomish, and Wahkiakum Counties. Federal Disaster Number 784 was assigned 
for the event. 

March 1989 Flooding and heavy rains affected Douglas, Okanogan, Stevens, and Whitman 
Counties. Federal Disaster Number 822 was assioned for the event. 

January 1990 Flooding occurred on the Chehalis, Skookumchuck, and Deschutes Rivers as heavy 
rain and severe storms affected the counties of Benton, Grays Harbor, King, Lewis, 
Pierce, Thurston, and Wahkiakum. Federal Disaster Number 852 was assigned for 
the event. 

November 1990 Floods and severe storms occurred in the counties of Chelan, Clallam, Grays Harbor, 
Island, Jefferson, King, Kitsap, Kittitas, Lewis, Mason, Pacific, Pierce, San Juan, 
Skagit, Snohomish, Thurston, Wahkiakum, Whatcom, and Yakima. Rivers with major 
flooding were the Skagit and Nooksack Rivers. The Thanksgiving weekend floods 
set record stages on the Naselle, Willapa, Hoh, Calawah, Dungeness, Skokomish, 
Cedar, Skykomish, Snoqualmie, Snohomish, Stillaguamish, Chiwawa, Wenatchee, 
Elwha, and Klickitat Rivers. Major floods occurred on the Skagit, Nooksack, and 
Yakima Rivers. During this event 2 people died and the Interstate 90 Lake 
Washington floating bridge sank. Federal Disaster Number 883 was assigned for the 
event. 

December 1990 Floods, storms, and high winds affected the counties of Island, Jefferson, King, 
Kitsap, Lewis, Pierce, San Juan, Skagit, Snohomish, and Whatcom. Federal 
Disaster Number 896 was assiqned for the event. 

December 1994 - Heavy rain, combined with high freezing levels and low level snow melt produced 
February 1995 floods. The Skokomish River flooded repeatedly driving residents from their homes 

on four occasions. Mudslides in the area, caused traffic problems and damage to 
highways. Floods occurred on the Willapa, Naselle, Chehalis, Satsop, and 
Deschutes Rivers in December 1994. In February 1995, the Snoqualmie River 
reached its highest level since the November 1990 flood. 

November- Flooding and wind in the counties of Chelan, Clallam, Clark, Cowlitz, Grays Harbor, 
December 1995 Island, Jefferson, King, Kittitas, Lewis, Mason, Pacific, Pierce, Skagit, Snohomish, 

Thurston, Wahkiakum, Whatcom, and Yakima. Federal Disaster Number 1079 was 
assigned for the event. 

February 1996 Heavy rains caused flooding in the counties of Adams, Asotin, Benton, Clark, 
Columbia, Cowlitz, Garfield, Grays Harbor, King, Kitsap, Kittitas, Klickitat, Lewis, 
Lincoln, Pierce, Skagit, Skamania, Snohomish, Spokane, Thurston, Wahkiakum, 
Walla Walla, Whitman, and Yakima and the Yakima Indian Reservation. Snowfall 
beginning January 26, 1996, followed by heavy rain in February, mild temperatures, 
and mountain snow melt caused severe flooding throughout the entire northwest. 
Three people died in Washington. Mudslides occurred throughout Washington. 
Traffic flow both east and west, north and south along major highways were shut 
down for several days. Snow closed Interstate 90 at Snoqualmie Pass. Mudslides 
and flooding closed Interstate 5 in Lewis County. Record floods occurred on the 
Columbia, Snoqualmie, Cedar, Chehalis, Nisqually, Skookumchuck, Klickitat, 
Skokomish, Cowlitz, Yakima, Naches, Palouse, Walla Walla Rivers, and Latah 
Creek. Federal Disaster Number 1100 was assigned for the event. 

December 1996 - Rain, ice, and snow caused flooding. Federal disaster number 1159 was assigned 
January 1997 for counties of Adams, Asotin, Benton, Chelan, Clallam, Clark, Columbia, Cowlitz, 

Douglas, Ferry, Franklin, Garfield, Grant, Grays Harbor, Island, Jefferson, King, 
Kitsap, Kittitas, Klickitat, Lewis, Lincoln, Mason, Okanogan, Pacific, Pend Oreille, 
Pierce, San Juan, Skagit, Skamania, Snohomish, Spokane, Stevens, Thurston, Walla 
Walla, Whatcom, and Yakima. 

March 1997 Heavy rain and mountain snowmelt caused flooding in counties of Grays Harbor, 
Jefferson, King, Kitsap, Lincoln, Mason, Pacific, Pierce, Pend Oreille, and Stevens. 
Federal Disaster Number 1172 was assigned for event. 

April1997 Heavy rain and mountain snowmelt caused flooding in Pend Oreille County. Federal 
Disaster Number 1182 was assigned for event. 
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Date Occurrence 
May 1998 Heavy rain caused flooding in Ferry and Stevens Counties. Federal Disaster Number 

1252 was assigned for the event. 
November 2003 Severe storms and heavy rains caused flooding in Chelan, Clallam, Grays Harbor, 

Island, Jefferson, King, Kitsap, Mason, Okanogan, Pierce, San Juan, Skagit, 
Snohomish Thurston and Whatcom counties. 

January 27- Washington State experienced severe storms, flooding, tidal surge, landslides and 
February 4, 2006 mudslides. Eleven counties receive Presidential Disaster Declaration: Clallam, 

Grays Harbor, Island, Jefferson, Kitsap, Mason, Pacific, Pend Oreille, San Juan, 
Snohomish and Wahkiakum. Other counties sustained damage but did not meet 
thresholds. 

November 2-11 , Severe storms, flooding, landslides and mudslides result in Presidential Declaration 
2006 for Clark, Cowlitz, Grays Harbor, King, Lewis, Pierce, Skagit, Skamania, Snohomish, 

Thurston and Wahkiakum counties. 
December 14-15, Severe W inter Storm, Landslides, and Mudslides. Affected counties: Chelan, Clark, 
2006 Clallam, Grant, Grays Harbor, Island, King, Klickitat, Lewis, Mason, Pacific, Pend 

Oreille, Pierce, San Juan Skagit Skamania, Snohomish Thurston, and Wahkiakum. 
December 1 -17, Clallam, Grays Harbor, King, Kitsap, Lewis, Mason, Pacific, Snohomish, Thurston 
2007 and Wahkiakum Counties experienced severe storms and flooding. 
January 6-16, Severe winter storms caused flooding, mudslides and landslides in Benton, Clallam, 
2009 Cowlitz, Grays Harbor, P:ittitas, King, Lewis, Mason, Pacific, Pierce, Skagit, 

Snohomish, Thurston, Wahl<iakum, and Whatcom Counties. Public Assistance levels 
top $1 7 million with the event still active as of June 2009. 

December 12, Severe Winter Storm and Record and Near Record Snow. Clallam, Clark, Columbia, 
2008 to January Cowlitz, Ferry, Garfield, Grays Harbor, Island, Jefferson, King, Klickitat, Lewis, 
5, 2009 Lincoln, Mason, Pacific, Pend Oreille, Skagit, Skamania, Snohomish, Spokane, 

Stevens, Thurston, Wahkial<um, Walla Walla, Whatcom and Whitman counties 
receive Disaster Declarations. More than $13 million in disaster relief funds 
designated. Event still active as of June 2009. 

A flood is the inundation of normally dry land resulting from the rising and 
overflow of a body of water. It is a natural geologic process that shapes the 
landscape, provides habitat, and creates rich agricultural lands. Human 
activities and settlements tend to occur on floodplains, frequently interfering 
with the natural processes and suffering inconvenience or catastrophe as a 
result. Human activities encroach upon floodplains, affecting the distribution 
and timing of drainage, and thereby increasing flood problems. The built 
environment creates localized f looding problems outside natural floodplains 
by altering or confining drainage channels. This increases flood potential in 
two ways: it reduces the stream's capacity to contain flows and increases flow 
rates downstream. 

All the Pacific coastal counties, as well as some inland coastal counties and 
counties at the mouth of the Columbia River, are susceptible to wind and 
barometric tide floods. Much of the recent development in Washington State 
occurs in or near flood plains. This development increases the likelihood of 
flood damages in two ways: 

New developments near a flood plain add structures and people in flood 
areas. 
New construction alters surface water flows by diverting water to new courses 
or increases the amount of water that runs off impermeable pavement and 
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roof surfaces. This second effect diverts waters to places previously safe 
from flooding. 

Flood plains, or areas at risk for flooding, make up approximately 7.5 percent 
of the state's total land area. These areas contain an estimated 100,000 
households. All the homes and citizens that live in them are vulnerable to 
flood damage. Only about 22 percent of the homes in flood plains are insured 
against flood losses. Uninsured homeowners face greater financial liability 
than they realize. During a typica/30-year mortgage period, a home in a 
mapped flood plain has about a 26 percent chance of being damaged by a 
1 00-year flood event. The same structure only has about a one-percent 
chance of being damaged by fire. 

Most cities and counties in Washington participate in the National Flood 
Insurance Program and have developed local ordinances to better regulate 
and direct development in flood plain areas. These local ordinances regulate 
planning, construction, operation, maintenance, and improvements- private 
or public. Ordinances ensure that work is properly planned, constructed , 
operated, and maintained to avoid adversely influencing the regimen of a 
stream or body of water or the security of life, health, and property against 
damage by floodwater. 

Flood Terminology 
While people often think of flooding in relation to a large river overflowing 
its banks, in reality there are different types of flooding. The following 
definitions provide a rough description of concepts pertaining to flood. 

Rising Flood 
A risking flood occurs because of heavy, prolonged rain, melting snow, 
or both. This type of flood may have an impact on rural, suburban, and 
urban areas of King and Snohomish Counties. 

Flash Flood 
Flash floods are characterized by the quick rise and fall of flood levels. 

Wind-Driven Flood Tides 
This type of flood occurs when high winds and high tides occur at the 
same time, causing tide waters to flood coastal areas. 

Floodplain 
A floodplain is a land area adjacent to a river, stream, lake, estuary, or 
other body of water that is subject to flooding. This area, if left 
undisturbed, acts to store excess floodwater. The floodplain is made 
up of two sections: the floodway and the flood fringe. 
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100-Year Flood 
The 1 00-year flooding event is the flood having a one percent chance 
of being equaled or exceeded in magnitude in any given year. 
Contrary to popular belief, it is not a flood occurring once every 1 00 
years. The 1 00-year floodplain is the area adjoining a river, stream, or 
watercourse covered by water in the event of a 1 00-year flood. 

1 00-year floodplain maps for each city are included in the Jurisdiction
Specific section of this document. 

Floodway 
The floodway is one of two main sections that make up the floodplain. 
Floodways are defined for regulatory purposes. Unlike floodplains , 
floodways do not reflect a recognizable geologic feature. For NFIP 
purposes, floodways are defined as the channel of a river or stream, 
and the overbank areas adjacent to the channel. The floodway carries 
the bulk of the floodwater downstream and is usually the area where 
water velocities and forces are the greatest. NFIP regulations require 
that the floodway be kept open and free from development or other 
structures that would obstruct or divert flood flows onto other 
properties. The NFIP floodway definition is "the channel of a river or 
other watercourse and adjacent land areas that must be reserved in 
order to discharge the base flood without cumulatively increasing the 
water surface elevation more than one foot. Floodways are not 
mapped for all rivers and streams but are generally mapped in 
developed areas. 

Flood Fringe 
The flood fringe refers to the outer portions of the floodplain, beginning 
at the edge of the floodway and continuing outward. This is the area 
where development is most likely to occur, and where precautions to 
protect life and property need to be taken. 

Development 
For the purposes of this document, development is broadly defined to 
mean "any manmade change to improved or unimproved real estate, 
including but not limited to buildings or other structures, mining, 
dredging, filling, grading, paving, excavation or drilling operations 
located within the area of special flood hazard." The definition of 
development for floodplain purposes is generally broader and includes 
more activities than the definition of development used in other 
sections of local land use ordinances. 

Base Flood Elevation (BFE) 
The term "Base Flood Elevation" refers to the elevation (normally 
measured in feet above sea level) that the base flood is expected to 
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reach. Base flood elevations can be set at levels other than the 1 00-
year flood. Some communities choose to use higher frequency flood 
events as their base flood elevation for certain activities, while using 
lower frequency events for others. For example, for the purpose of 
storm water management, a 25-year flood event might serve as the 
base flood elevation, while the 500-year flood event may serve as base 
flood elevation for the tie down of mobile homes. The regulations of the 
NFIP focus on development in the 100-year floodplain. (See definition 
above.) The 1 00-year floodplain is the area adjoining a river, stream, 
or watercourse covered by water in the event of a 1 00-year flood. 

Flood Risk Factors 
Flooding occurs when climate or weather patterns, geology, and hydrology 
combine to create conditions where water flows outside of its usual 
course. In north King and south Snohomish Counties, geography and 
climate combine to create occasional flooding conditions. 

Precipitation 
The north King and South Snohomish Counties area lies in the heart of 
the Puget Sound region. Marine air from the Pacific Ocean is a 
moderating influence on temperatures in the area and is responsible 
for generally mild winters and summers. 

The amount of rainfall received is heavily affected by the geographic 
relationship of Puget Sound, the Olympic Peninsula, and the Cascade 
Mountain Range. As a result, the area receives an average rainfall of 
40 inches per year. Approximately 65- to 75% of the rainfall occurs in 
the timeframe between November and March. The north King and 
south Snohomish Counties area lies in a convergence zone and may 
receive more precipitation than areas to the north and south. 
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Graph 2: Regional Precipitat ion Averages36 
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The north King and south Snohomish Counties area is geologically 
diverse. The region has a mix of gentle or rolling hills, broad terraces, 
floodplains, wetlands, ravines, and steep slopes. The area has 
multiple creeks, streams, and lakes; and two jurisdictions have Puget 
Sound shoreline. There are also seven drainage basins within the 
region. 

Characteristics of Flooding 
Four types of flooding have the potential to affect the north King and south 
Snohomish Counties region: urban flooding, riverine flooding, dam failure 
flooding, and flood tides. In addition, any low-lying area has the potential 
to flood. The flooding of developed areas may occur when the amount of 
water generated from rainfall and runoff exceeds a storm water system's 
(ditch or sewer) capability to remove it. 

Urban Flooding 
As land is converted from fields or woodlands to roads and parking 
lots, it loses its ability to absorb rainfall. Urbanization of a watershed 
changes the hydrologic systems of the basin. Heavy rainfall collects 
and flows faster on impervious concrete and asphalt surfaces. The 
water moves from the clouds, to the ground, and into streams at a 
much faster rate in urban areas. Adding these elements to the 
hydrological systems can resu lt in floodwaters that rise very rapidly 
and peak with violent force. 
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By definition, the ten cities participating in this plan are incorporated. 
In addition, Edmonds Community College, Edmonds School District 
and the Port of Edmonds fall within incorporated areas. 

While about 25% of Olympic View Water District is in unincorporated 
county, the area is, for the most part, made up of developed lots. This 
results in a high concentration of impermeable surfaces that either 
collect water, or concentrate the flow of water in unnatural channels. 
During periods of urban flooding, streets can become swift moving 
rivers and basements can fill with water. Storm drains often back up 
with vegetative debris causing additional, localized flooding. 

Halls Creek in Mountlake Terrace. 
Source: Mountlake Terrace Public Works Department. 

Riverine Flooding 
Riverine flooding is the overbank flooding of rivers and streams. The 
natural processes of riverine flooding add sediment and nutrients to 
floodplain areas. Flooding in large river systems typically results from 
large-scale weather systems that generate prolonged rainfall over a 
wide geographic area, causing flooding in hundreds of smaller 
streams, which then drain into the major rivers. 
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Shallow area flooding is a special type of riverine flooding. FEMA 
defines shallow flood hazards as areas that are inundated by the 1 00-
year flood with flood depths of only one to three feet. These areas are 
generally flooded by low velocity sheet flows of water. 

Figure 5: King and Snohomish Counties Water Basins 

Source: King County Brightwater Project. 
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Dam Failure Flooding 
Loss of life and damage to structures, roads, and utilities may result 
from a dam failure. Because dam failure can have severe 
consequences, FEMA requires that all dam owners develop 
Emergency Action Plans (EAP) for warning, evacuation, and post-flood 
actions. 

For more detailed information regarding dam failure flooding, and 
potential flood inundation zones for a particular dam in the county, 
refer to the Mountlake Terrace Emergency Action Plan. 

Tide Floods 
As mentioned in the Definitions section, the combination of high winds 
and high tides may cause flooding in coastal areas. This is a primarily 
a potential hazard for the City of Edmonds and the Town of Woodway 
as these jurisdictions have significant waterfront property. 

What is the Effect of Development on Floods? 
When structures or fill are placed in the floodway or floodplain, water is 
displaced. Development raises the river levels by forcing the river to 
compensate for the flow space obstructed by the inserted structures 
and/or fill. When structures or materials are added to the floodway or 
floodplain and no fill is removed to compensate, serious problems can 
arise. Floodwaters may be forced away from historic floodplain areas. As 
a result, other existing floodplain areas may experience floodwaters that 
rise above historic levels. 

Displacement of only a few inches of water can mean the difference 
between no structural damage occurring in a given flood event, and the 
inundation of many homes, businesses, and other facilities. Careful 
attention should be given to development that occurs within the floodway 
to ensure that structures are prepared to withstand base flood events. 

In highly urbanized areas, increased paving can lead to an increase in 
volume and velocity of runoff after a rainfall event, exacerbating the 
potential flood hazards. Care should be taken in the development and 
implementation of storm water management systems to ensure that these 
runoff waters are dealt with effectively. 36 

How are Flood-Prone Areas Identified? 
Flood maps and Flood Insurance Studies (FIS) are often used to identify 
flood-prone areas. The NFIP was established in 1968 as a means of 
providing low-cost flood insurance to the nation's flood-prone 
communities. The NFIP also reduces flood losses through regulations 
that focus on building codes and "sound floodplain management. NFIP 
regulations (44 Code of Federal Regulations [CFR] Chapter 1, Section 
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60.3) require that all new construction in floodplains must be elevated at or 
above base flood level. 

Flood Insurance Rate Maps (FIRM) and Flood Insurance Studies 
(FISJ 
Floodplain maps are the basis for implementing floodplain regulations 
and for delineating flood insurance purchase requirements. A Flood 
Insurance Rate Map (FIRM) is the official map produced by FEMA, 
which delineates SFHA in communities where NFIP regulations apply. 
FIRMs are also used by insurance agents and mortgage lenders to 
determine if flood insurance is required and what insurance rates 
should apply. 

Water surface elevations are combined with topographic data to 
develop FIRMs. FIRMs illustrate areas that would be inundated during 
a 1 00-year flood, floodway areas, and elevations marl<ing the 100-
year-flood level. In some cases they also include base flood elevations 
(BFEs) and areas located within the 500-year f loodplain.37 

Flood Insurance Studies and FIRMs produced for the NFIP provide 
assessments of the probability of flooding at a given location. FEMA 
conducted many Flood Insurance Studies in the late 1970s and early 
1980s. These studies and maps represent flood risk at the point in 
time when FEMA completed the studies. 

FEMA flood maps are not entirely accurate. These studies and maps 
represent flood risk at the point in time when FEMA completed the 
studies, and does not incorporate planning for floodplain changes in 
the future due to new development. Man-made and natural changes to 
the environment have changed the course of many of the rivers in the 
Puget Sound region, as well as their associated floodplain boundaries. 

Figure 6: Floodplain Schematic38 
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Flood Mapping Methods and Techniques 
Although many communities rely exclusively on FIRMs to characterize 
the risk of flooding in their area, there are some flood-prone areas that 
are not mapped but remain susceptible to flooding. These areas 
include locations next to small creeks, local drainage areas, and areas 
susceptible to manmade flooding. 

The use of GIS (Geographic Information System) is becoming an 
important tool for flood hazard mapping. FIRM maps can be imported 
directly into GIS, which allows for GIS analysis of flood hazard areas. 
Communities may find it particularly useful to overlay flood hazard 
areas on tax assessment parcel maps. This allows a community to 
evaluate the flood hazard risk for a specific parcel during review of a 
development request. Coordination between FEMA and local planning 
jurisdictions is the key to making a strong connection with GIS 
technology for the purpose of flood hazard mapping. 

FEMA and the Environmental Systems Research Institute (ESRI), a 
private company, have formed a partnership to provide multi-hazard 
maps and information to the public via the Internet. ESRI produces 
GIS software, including ArcView© and Arclnfo©. The ESRI web site 
has information on GIS technology and downloadable maps. The 
hazards maps provided on the ESRI site are intended to assist 
communities in evaluating geographic information about natural 
hazards. Flood information for most Washington communities is 
available on the ESRI web site. Visit http://www.esri.com for more 
information. 
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History of Flooding in North King and South Snohomish 
Counties 
There are many feeders and water systems that flow through the North King
South Snohomish region into the Lake Washington Drainage Basin. They 
include: 

e Deer Creek 
• Halls Creek 
• Little Bear Creek 
• Lyons Creek 
• McAleer Creek 
• Mill Creek South 
• Nickel Creek 
• North Creek 
• Penney Creek 
o Sammamish River 
• Scriber Creek 
• Shell Creek 
• Swamp Creek 
• Woodin Creek 
• Halls Lake 
• Lake Ballinger 
• Scriber Lake 

Hazard Assessment and Risk Analysis 

Hazard Identification 
Hazard identification is the first phase of flood-hazard assessment. 
Identification is the process of estimating: 

{1) the geographic extent of the floodplain (i.e., the area at risk from 
flooding); 

(2) the intensity of the flooding that can be expected in specific areas of 
the floodplain; and 

(3) the probability of occurrence of flood events. 

This process usually results in the creation of a floodplain map. 
Floodplain maps provide detailed information that can assist jurisdictions 
in making policies and land-use decisions. 

Data Sources 
FEMA mapped several of the cities' 1 00-year and 500-year floodplains 
through the Flood Insurance Study (FIS) in conjunction with the United 
States Army Corps of Engineers (USACE). The mappings dates are 
as follows:39 
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Initial Flood 
Hazard Flood Insurance Flood Insurance 

Boundary Map Rate Map Rate Map 
Community Date Effective Date Revision Date 

Brier Jan. 24, 1975 Sept. 24, 1984 Sept. 16, 2005 
Edmonds Jul. 26, 1974 Aug. 8, 1978 Sept. 16, 2005 
Kenmore Jan. 17, 1975 Mar. 30, 1998 Apr. 19, 2005 
Lake Forest Park Jun. 26, 1974 Feb. 15, 1980 Apr. 19, 2005 
Lynnwood Jun. 28, 1975 Jun. 5 1985 Sept. 16, 2005 
Mill Creek -- Nov. 8, 1999 Sept. 16, 2005 
Mountlake Terrace Jun. 28, 1974 Aug. 19, 1985 Sept. 16, 2005 
Mukilteo Jul. 11, 1975 Aug. 19, 1985 Sept. 16, 2005 
Woodinville -- May 16, 1995 Apr. 19, 2005 
Woodway Dec. 13, 1977 Mar. 15, 1984 Sept. 30, 1992 

Vulnerability Assessment 
Vulnerability assessment is the second step of flood-hazard assessment. 
It combines the floodplain boundary, generated through hazard 
identification , with an inventory of the property within the floodplain . 
Understanding the population and property exposed to natural hazards will 
assist in reducing risk and preventing loss from future events. 

Because site-specific inventory data and inundation levels given for a 
particular flood event (1 0-year, 25-year, 50-year, 1 00-year, and 500-year) 
are not readily available, calculating a community's vulnerability to flood 
events is not straightforward. The amount of property in the floodplain, as 
well as the type and value of structures on those properties, should be 
calculated to provide a working estimate for potential flood losses. 

Each jurisdiction provides an assessment of individual vulnerabilities in the 
breakouts in Section Ill. 

Life and Private Property 
The largest impact on communities from flood events is the loss of life 
and property. During certain years, property losses resulting from 
flood damage are significant but not widespread. Development in the 
floodplains of the north King and south Snohomish Counties will 
continue to be at risk from flooding because flood damage occurs on a 
regular basis throughout the area. 

The type of property damage caused by flood events depends on the 
depth and velocity of the floodwaters. Faster moving floodwaters can 
wash buildings off their foundations and sweep cars downstream. 
Pipelines, bridges, and other infrastructure can be damaged when high 
waters combine with flood debris. 
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The volumes of water that flow through the creek systems in this area, 
even during a flood, are neither heavy nor swift enough to carry away 
housing structures. The most likely scenario for the participating 
jurisdictions in north King and south Snohomish counties is damage in 
connection with urban flooding. 

It is highly unlikely that the region will experience floodwaters with the 
speed or volume to wash away structures. For the same reason, loss 
of life due to flooding is unlikely. The most common type of flooding is 
urban in nature. 

Homes 
Extensive damage can be caused by basement flooding and 
landslide damage related to soil saturation from flood events. 
Seepage into basements or daylight basements is common during 
flood events, not only in or near floodplains, but also on hillsides 
and other areas that are far removed from floodplains. Most flood 
damage is caused by water saturating materials susceptible to loss 
(e.g. , wood, insulation, wallboard, fabric, furnishings, floor 
coverings, and appliances). 

Homes in frequently flooded areas can experience damage to 
septic systems and drain fields. Although mostly urban and 
suburban in nature, some of the participating jurisdictions may have 
pockets where private sewage treatment systems (septic systems) 
are still in use. 

In many cases, flood damage to homes renders them unlivable. 

Manufactured Homes 
Manufactured homes have a lower level of structural stability than 
stick-built homes, and must be anchored to provide additional 
structural stability during flood events. 

Business/Industry 
Flood events impact businesses by damaging property and by 
interrupting business. Flood events can cut off customer access to 
a business as well as close a business for repairs. A quick 
response to the needs of businesses affected by flood events can 
help a community maintain economic vitality in the face of flood 
damage. Responses to business damages can include funding to 
assist owners in elevating or relocating flood-prone business 
structures. 
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Public Infrastructure 
Publicly owned facilities are a key component of daily life for all citizens 
of the region. Damage to public water and sewer systems, 
transportation networks, flood control facilities, emergency facilities, 
and offices can hinder the ability of the government to deliver services. 

Government can take action to reduce risk to public infrastructure from 
flood events, as well as craft public policy that reduces risk to private 
property from flood events. There are a variety of drinking water, 
surface water, and wastewater service providers throughout the region. 
During flooding events, the infrastructure that supports the water 
service providers in the area can be damaged and sometimes 
destroyed. 

Buildings 
Of particular importance during flood events are facilities located in 
flood hazard areas that are critical to government response and 
recovery activities. Each jurisdiction will address this issue in their 
individual breakouts in Section Ill. 

Roads 
During natural hazard events, or any type of emergency or disaster, 
dependable road connections are critical for providing emergency 
services. Roads systems in the north King and south Snohomish 
Counties region are maintained by multiple jurisdictions. Federal, 
state, county, and city governments all have a stake in protecting 
roads from flood damage. Road networks often traverse floodplain 
and floodway areas. Transportation agencies responsible for road 
maintenance are typically aware of roads at risk from flooding. 

Bridges 
Bridges are key points of concern during flood events because they 
are important links in road networks, watercourse crossings, and 
they can be obstructions in watercourses, inhibiting the flow of 
water during flood events. The State of Washington has 
approximately 7,400 bridges in its inventory. About 3,180 are 
owned by the state, a handful owned by railroads, and the balance 
owned by cities and counties. 
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The bridges in the north King and south Snohomish 
Counties area are state, county, city, or privately 
owned. With a few exceptions, a state-designated 
inspector must inspect all state, county, and city 
bridges every two years, but private bridges are not 
inspected, and can be very dangerous. The state 
inspections are rigorous, looking at everything from 
seismic capability to erosion and scour. Upon 
inspection, the bridges are subject to a sufficiency 
score. As a result of the inspection outcome, the 
bridges are ranked throughout the State. The state 
then prioritizes the bridge repair according to each 
score. 

Bridge repairs and replacements are funded through 
a variety of mechanisms with the "owning" agency 
having primary responsibility for the expense. The 
State receives 20% of the Federal gas taxes back to 
support the repair and replacement of bridges. Of 

Approximately 400 
bridges are inspected 
on a 4-year cycle in 
accordance with an 
agreement with the 
Federal Highway 
Administration. 
Additionally, a few 
bridges are inspected 
annually if they are a 
critical structure or are 
being monitored for a 
specific issue. 

It should be noted that 
all inspections and 
State policies must 
meet the Federal 
Highway 
Administration's 
guidelines. 

that 20%, the State keeps 60%, and the other 40% is 
distributed to cities and counties based on the direction of the 
Bridge Replacement Advisory Committee. 

Storm Water Systems 
Local drainage problems are common throughout the region . 
Several communities have drainage master plans and/or 
stormwater plans, and local public works staff members are often 
aware of local drainage threats. The problems are often present 
where open ditches enter culverts or go underground into storm 
sewers. In addition , high water tables in some areas can mean wet 
crawl spaces, yards, and basements after storms because the 
accumulated water does not drain quickly into a stream or storm 
sewer. Filled ditches and swales near buildings can inhibit or 
prevent the flow of water and compound these problems. 
Inadequate maintenance, especially following leaf accumulation in 
the fall, can also contribute to the flood hazard in urban areas. 

Water/Wastewater Treatment Facilities 
There are four sanitary districts in the North King and South 
Snohomish Counties region, three surface water management 
districts, and five sewage treatment facilities. There are also two 
water service districts that operate within the participating 
jurisdictions. 

The districts work with local Cities to ensure service is maintained 
and operational at all times. 
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Risk Analysis 
Risk analysis is the third and most advanced phase of a hazard 
assessment. It builds upon the hazard identification and vulnerability 
assessment. 

A flood risk analysis for the north King and south Snohomish Counties 
region should include two components: (1) the life and value of property 
that may incur losses from a flood event (defined through the vulnerability 
assessment); and (2) the number and type of flood events expected to 
occur over time. Within the broad components of a risk analysis, it is 
possible to predict the severity of damage from a range of events. 

Flow velocity models can assist in predicting the amount of damage 
expected from different magnitudes of flood events. The data used to 
develop these models is based on hydrological analysis of landscape 
features. Changes in the landscape, often associated with human 
development, can alter the flow velocity and the severity of damage that 
can be expected from a flood event. 

Using GIS technology and flow velocity models, it is possible to map the 
damage that can be expected from flood events over time. It is also 
possible to pinpoint the effects of certain flood events on individual 
properties. At the time of publication of this plan, data was insufficient to 
conduct a risk analysis for flood events in the north King and south 
Snohomish Counties area, and the participating cities have neither the 
staff nor budget to provide a full-scale GIS analysis. 

From past experience, however, the participating jurisdictions recognize 
that certain areas within their boundaries are prone to urban flooding, 
particularly during winters with unusually high levels of precipitation and/or 
periods of heavy snowfall followed by quick thaws. 
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Flood Mitigation 
Each jurisdiction participating in this Plan works to mitigate problems 
regarding flood issues when they arise. However, funding, time and 
manpower are often unavailable, causing the problems to go unresolved. 

The jurisdictions participating in this Plan have documented the problem 
areas within the community. These are listed in the Jurisdiction-Specific 
portion of this document in the appropriate areas. 

Existing f~ood Mitigation Activities 
Flood mitigation activities listed here include current mitigation programs 
and activities that are being implemented by north King and south 
Snohomish County agencies or organizations. 

Codes 
The cities participating in this Mitigation Plan use building codes, 
zoning codes, and various planning strategies to address development 
restrictions in areas of known hazards and apply appropriate 
safeguards. 
m Mitigation Requirements: All habitable floors must be 1 foot above 

f loodplain in accordance with NFIP. 
• Affected Properties: All development in the floodplain. 

Acquisition and Protection of Open Space in the Floodplain 
Current efforts to maintain and/or increase public open space in the 
area have been paired with the need to restore and preserve natural 
systems that provide wildlife habitat and help to mitigate flood events. 
Public parks and publicly owned open spaces can provide a buffer 
between flood hazards and private property. 

Preserved open space in the floodplain can help mitigate flood impacts 
by reducing the amount of allowable development in flood hazard 
areas. Preserving natural wetlands systems can assist in absorbing 
water during flood events and providing storage for treated effluent 
from wastewater treatment plants. 

Water Districts 
Water districts and Cities in the area are in the process of replacing old 
pipes with more ductile iron pipes, which will be more resilient in 
disaster situations. During a disaster, water districts in the region work 
together to provide water for north King and south Snohomish County 
citizens. 
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Natural Systems 
Maintaining and restoring natural systems help to mitigate the impact 
of flood events on the built environment. Flooding changes the natural 
environment and hydrology of an affected area. High water can be 
beneficial to the natural processes within a floodplain, and can benefit 
riparian areas. The best flood control techniques work to control water 
using the natural features such as wetlands that assist in water storage 
and bank stability. 

Riparian Areas 
Riparian areas are important transitional areas that link water and 
land ecosystems. Vegetation in riparian areas is dependent on 
stream processes, such as flooding, and often is composed of 
plants that require large amounts of water, such as willows and 
cottonwood trees. Healthy vegetation in riparian buffers can reduce 
streamside erosion. During flood events, high water can cause 
significant erosion. 

Population growth and development have strained the land and 
water. In response to state legislation as well local needs, the 
community has responded by supporting various improvement 
projects through WRIA 8, a regional organization established to 
identify and develop effective actions to address regional problems. 
The goal of the organization is to develop a basin wide strategy to 
protect and restore river, habitat and riparian areas. Well-managed 
riparian areas can reduce the amount of erosion and help to protect 
water quality during flood events. 

Wastewater Management 
There are a variety of wastewater service providers in the north 
King and south Snohomish Counties area. Working cooperatively, 
the Cities and service providers operate and maintain the 
infrastructure that helps to keep the waters of the region clean and 
pure. 

Wetlands 
Many floodplain and stream-associated wetlands absorb and store 
storm water flows, which reduces flood velocities and stream bank 
erosion. Preserving these wetlands reduces flood damage and the 
need for expensive flood control devices such as levees. When the 
storms are over, many wetlands augment summer stream flows by 
slowly releasing the stored water back to the stream system.40 

Wetlands are highly effective at removing nitrogen, phosphorous, 
heavy metals, and other pollutants from water. For this reason, 
artificial wetlands are often constructed for cleaning storm water 
runoff and for tertiary treatment (polishing) of wastewater. 
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Wetlands bordering streams and rivers, and those that intercept 
runoff from fields and roads, provide this valuable service free of 
charge.41 In north King and south Snohomish Counties, most of the 
streams run into the Lal<e Washington Drainage Basin. 

Cities and counties in the Puget Sound area are working together 
to resolve water system issues including stormwater, runoff, and 
the listing of salmon as an endangered species. To this end, the 
jurisdictions have organized around watersheds, water basins, and 
drainage basins to plan and act regionally to the greatest degree 
possible. 

Stormwater Systems 
In compliance with State and Federal requirements, each city has a 
Stormwater Management Plan. 

Legislation 
• Federal Executive Order 11988 - Floodplain Management 
• Federal Executive Order 11990 - Protection of Wetlands 
tl Shoreline Mana~gement Act - Amended March 2002 
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Flood Resource Directory 
The following resource directory lists the resources and programs that can 
assist county communities and organizations. The resource directory will 
provide contact information for local, county, regional, state and federal 
programs that deal with natural hazards. 

Federal Resources 
Federal Emergency Management Agency (FEMA) 
FEMA provides maps of flood hazard areas, various publications related to 
flood mitigation, funding for flood mitigation projects, and technical 
assistance. FEMA also operates the National Flood Insurance Program. 
FEMA'~ mission is to reduce loss of life and property and protect the nation's 
critical infrastructure from all types of hazards through a comprehensive, risk
based, emergency management program of mitigation, preparedness, 
response and recovery. FEMA Region X serves the northwestern states of 
Alasl<a, Idaho, Oregon, and Washington. 

Contact: FEMA, Federal Regional Center, Region 10 
Address: 228th St. SW, Bothell, WA 98021-9796 
Phone: (425) 487-4678 
Website: http://www.fema.gov 

To obtain FEMA publications: 
Phone: (800) 480-2520 

To obtain FEMA maps, contact: Map Service Center 
Address: P.O. Box 1038, Jessup, Maryland 20794-1038 
Phone: (800) 358-9616 
Fax: (800) 358-9620 

National Flood Insurance Program (NFIP) 
Flood insurance is available to citizens in communities that adopt and 
implement NFIP building standards. The standards are applied to 
development that occurs within a delineated floodplain, a drainage hazard 
area, and properties within 250 feet of a floodplain boundary. These areas 
are depicted on federal Flood Insurance Rate Maps available through the 
county. 

Contact: National Flood Insurance Program 
Website: http://www.fema.gov/nfip/ 

The Community Rating System (CRS) 
The Community Rating System (CRS) recognizes community floodplain 
management efforts that go beyond the minimum requirements of the NFIP. 
Property owners would receive reduced NFIP flood insurance premiums if the 
jurisdictions implements floodplain management practices that qualify it for a 
CRS rating. 

Contact : National Flood Insurance Program 
Website: http://www.fema.gov/nfip/crs.htm 
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NOAA Northwest River Forecast Center 
A general summary of water supply conditions in the Pacific Northwest, 
including basin summaries for precipitation, temperature, snow, reservoir 
storage and runoff for the current water year. 

Website: http://www.nwrfc. noaa.gov 

National Weather Service Seattle 
Water supply outlook, snowpack data. 

Website: http://www.wrh.noaa.gov 

Office of Hydrology, National Weather Service 
The National Weather Service's Office of Hydrology (OH) and its Hydrological 
Information Center offer information on floods and other aquatic disasters. 
This site offers current and historical data including an archive of past flood 
summaries, information on current hydrologic conditions, water supply 
outlooks, an Automated Local Flood Warning Systems Handbook, Natural 
Disaster Survey Reports, and other scientific publications on hydrology and 
flooding. 

Contact: Office of Hydrology, National Weather Service 
Website: http://www.nws.noaa.gov/oh 
Or: http://www.nws.noaa.gov/oh/hic/ 

National Resources Conservation Service (NRCS), US Department of 
Agriculture 
NRCS provides a suite of federal programs designed to assist state and local 
governments and landowners in mitigating the impacts of flood events. The 
Watershed Surveys and Planning Program and the Small Watershed 
Program provide technical and financial assistance to help participants solve 
natural resource and related economic problems on a watershed basis. The 
Wetlands Reserve Program and the Flood Risk Reduction Program provide 
financial incentives to landowners to put aside land that is either a wetland 
resource, or that experiences frequent flooding. The Emergency Watershed 
Protection Program (EWP) provides technical and financial assistance to 
clear debris from clogged waterways, restore vegetation, and stabilizing 
riverbanks. The measures taken under EWP must be environmentally and 
economically sound and generally benefit more that one property. 

Contact: National Resources Conservation Service -Renton Service Center (King 
County) 
Address: 941 Powell Ave SW, Ste 1 02; Renton, WA 98057 
Phone: (425)277-5580, ext 3 
Fax: (425)277-5588 
Website: http://www.nrcs. usda.gov 

Contact: National Resources Conservation Service - Farm Service Agency 
Lake Stevens Service Center (Snohomish County) 

Address: 528 91 51 Ave NE, Ste C; Lake Stevens, WA 98258 
Phone: (425)334-2828 
Fax: (425)335-5024 
Website: http://www.nrcs.usda.gov 
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United States Geological Survey (USGS) 
The USGS website provides current streamflow conditions at USGS gauging 
stations throughout the Pacific Northwest. The Seattle USGS office is 
responsible for water-resources investigations, and their office cooperates 
with local, state, and federal agencies in the area. Cooperative activities 
include water-resources data collection and interpretive water-availability and 
water-quality studies. 

Contact: USGS Western Region Office 
Address: 345 Middlefield Road; Menlo Park, CA 94025 
Phone: (650)853-8300 
Website: http://www.usgs.gov 
USGS Information: (888)ASK-USGS 

(888)275-87 47 

USGS Water Resources 
This web page offers current US water news; extensive current (including 
real-time) and historical water data; numerous fact sheets and other 
publications; various technical resources; descriptions of ongoing water 
survey programs; local water information; and connections to other sources of 
water information. 

Contact: USGS Water Resources 
Website: http://water. usgs.gov 
Or: http://water.usgs.gov/public/realtime.html 

Bureau of Reclamation 
The mission of the Bureau of Reclamation is to manage, develop, and protect 
water and related resources in an environmentally and economically sound 
manner in the interest of the American public. 

Contact: Bureau of Reclamation, Pacific Northwest Region 
Address: 1150 N. Curtis Road, Boise, ID 83706 
Phone: (208) 378-5012 
Website: http://www.pn.usbr.gov/contacUindex.html 

Army Corps of Engineers 
The Corps of Engineers administers a permit program to ensure that the 
nation's waterways are used in the public interest. Any person, firm, or 
agency planning to work in waters of the United States must first obtain a 
permit from the Army Corps of Engineers. The Corps is responsible for the 
protection and development of the nation's water resources, including 
navigation, flood control, energy production through hydropower 
management, water supply storage and recreation. 

Contact: US Army Corps of Engineers 
Address: 4735 East Marginal Way South; Seattle, WA 98124-3755 
Phone: (206) 764-3750 
Website: http://www.nws.usace.army.mil/ 
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Regional Resources 
Water Resource Inventory Area 8 (WRIA 8) 
A group of 27 jurisdictions in King and Snohomish Counties making 
coordinated regional efforts toward protecting and restoring watersheds and 
salmon habitat. 

Contact: Jane Lamensdorf-Boucher, WRIA 8 Watershed Coordinator 
Address: 201 South Jackson Street, Suite 600; Seattle, WA 98104 
Phone: (206)296-1907 
Email: jane.lamendsdorfboucher@metrokc.gov 

State Resources 
Shoreland and Environmental Assistance Program (SEA) 
Part of Washington State's Department of Ecology. This department provides 
information about managing shorelands and wetlands. It focuses primarily on 
state and local responsibilities in administering state laws and federally
delegated laws. 

Contact: Washington State Department of Ecology; 
Shorelands and Environmental Assistance Program 

Address: P.O. Box 47600; Olympia, WA 98504-7600 
Phone: (360)407 -6600 
Website: http://www.ecy.wa.gov/programs/sea/shorelan.html 

Washington Department of Fish and Wildlife 
The organization's mission is to protect and enhance Washington's fish and 
wildlife and their habitats for use and enjoyment by present and future 
generations. WDFW regulates stream activity and engages in stream 
enhancement activities. 

Contact: Washington Department of Fish and Wildlife 
Physical Address: 600 Capitol Way North; Olympia, WA 98501 -0191 
Mailing Address: 1111 Washington St SE; Olympia, WA 98501 
Phone: (360)902-2515 
Website: http://wdfw.wa.gov 
Email: wildthinq@dfw.wa.gov 

Regional Office: Washington Department of Fish and Wildlife 
Address: 16018 Mill Creek Blvd.; Mill Creek, WA 98012 
Phone: (425)775-1311 

Interactive Weather Information Network (IWIN) 
Current weather information in cooperation with NOAA. 

Website: http://iwin.nws. noaa.qov/main. html 
Email: W-IWIN.Webmaster@noaa.gov 

Washington Department of Ecology, Northwest Regional Office 
Provides technical assistance to local jurisdictions in making sound policy 
decisions relating to land use, shorelands, and wetlands. 

Contact: Washington State Department of Ecology, Northwest Regional Office 
Address: 3190 1601

h Avenue SE, Mail Stop NB-81 ; Bellevue, WA 98008-5452 
Phone: (425)649-7000 
Website: http://www.ecy. wa.gov/ 
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Washington Department of Natural Resources 
DNR's role is to protect and manage State lands and other natural resources 
such as water, wildlife, and fish. The Department is also responsible for fire 
prevention and suppression. 

Contact: Washington Department of Natural Resources 
Address: 1111 Washington Street SE; Olympia, WA 98504 
Mailing Address: PO Box 47000; Olympia, WA 98504-7000 
State Phone: (360)902-1000 
Regional Info: (800)527-3305 
Fax: (360)902-1775 
Website: http://www.dnr.wa.gov 

Contact: Washington Department of Natural Resources, Northwest Region 
Address: 919 N Township Street; Sedro Woolley, WA 98284-9333 
Phone: (360)856-3500 
Fax: (360)856-2150 
Website: http://www.dnr.wa.gov 

Publications and Additional Resources 
The Floodplain Management Association 
The Floodplain Management website was established by the Floodplain 
Management Association (FMA) to serve the entire floodplain management 
community. It includes full-text articles, a calendar of upcoming events, a list 
of positions avai lable, an index of publications available free or at nominal 
cost, a list of associations, a list of firms and consultants in floodplain 
management, an index of newsletters dealing with flood issues, a section on 
the basics of floodplain management, a list of frequently asked questions 
(FAQs) about the Website, and a catalog of Web links. 

Contact: Floodplain Managers Association 
Website: http://www.floodplain.org 
Email: admin@floodplain.org 

The Association of State Floodplain Managers 
The Association of State Floodplain Managers is an organization of 
professionals involved in floodplain management, flood hazard mitigation, the 
National Flood Insurance Program, and flood preparedness, warning, and 
recovery. ASFPM fosters communication among those responsible for flood 
hazard activities, provides technical advice to governments and other entities 
about proposed actions or policies that will affect flood hazards, and 
encourages flood hazard research, education, and training. The ASFPM 
Web site includes information on how to become a member, the 
organization's constitution and bylaws, directories of officers and committees, 
a publications list, information on upcoming conferences, a history of the 
association, and other useful information and Internet links. 

Contact : The Association of State Floodplain Managers 
Address: 2809 Fish Hatchery Road, Madison, W I 53713 
Phone: (608) 27 4-0123 
Website: http://www.floods.org 
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Northwest Regional Floodplain Managers Association (NORFMA) 
This site is a resource for floodplains, fisheries, and river engineering 
information for the Northwest. This site provides technical information, 
articles, and Internet links in the field of floodplain and fisheries management. 

Contact: Northwest Regional Floodplain Managers Association 
Website: http://www.norfma.org/ 

FEMA's List of Flood Related Websites 
This site contains a long list of flood related Internet sites from "American 
Heritage Rivers" to 'The Weather Channel," and is a good starting point for 
flood information on the Internet. 

Contact: Federal Emergency Management Agency. 
Phone: (800) 480-2520 
Website: http://www.fema.gov/nfip/related.htm 

Revised Washington State Flood Damage Reduction Plan, 
Washington State Emergency Management Division and Washington 
State Department of Community Development (July 1995). 
This is a flood-specific planning and mitigation resource for Washington cities 
and counties. It provides hazard-specific resources and plan evaluation tools. 
The document was written for local government employees and officials. 

Contact: Washington State Emergency Management Division (EMD) 
Address: Camp Murray; Tacoma, WA 98430-5000 
Phone: (360)512-8000 
Website: http://www.emd.wa.gov 

NFIP Community Rating System Coordinator's Manual. 
FEMAINFIP. Indianapolis, IN. 
This informative brochure explains how the Community Rating System works 
and what the benefits are to communities. It explains in detail the CRS point 
system, and what activities communities can pursue to earn points. These 
points then add up to the "rating" for the community, and flood insurance 
premium discounts are calculated based upon that "rating." The brochure 
also provides a table on the percent discount realized for each rating (1-10). 
Instructions on how to apply to be a CRS community are also included. 

Contact: NFIP Community Rating System 
Phone: (800) 480-2520 or (317) 848-2898 
Website: http://www.fema.gov/nfip/crs.htm 

Floodplain Management: A Local Floodplain Administrator's Guide 
to the NFIP 
FEMA- Region 1, Bothell, WA. 
This document discusses floodplain processes and terminology. It contains 
floodplain management and mitigation strategies, as well as information on 
the NFIP, CRS, Community Assistance Visits, and floodplain development 
standards. 

Contact: National Flood Insurance Program 
Phone: (800) 480-2520 
Website: http://www.fema.gov/nfip/ 
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Flood Hazard Mitigation Planning: A Community Guide (June 1997) 
Massachusetts Department of Environmental Management. 
This informative guide offers a 1 0-step process for successful flood hazard 
mitigation. Steps include: map hazards, determine potential damage areas, 
take an inventory of facilities in the flood zone, determine what is or is not 
being done about flooding, identify gaps in protection, brainstorm alternatives 
and actions, determine feasible actions, coordinate with others, prioritize 
actions, develop strategies for implementation, and adopt and monitor the 
plan. 

Contact : Massachusetts Flood Hazard Management Program 
Phone: (617) 626-1250 
Website: http://www.magnet.state.ma. us/dem/programs/mitigate 

Reducing Losses in High Risk Flood Hazard Areas: A Guidebook for 
Local Officials (February 1987) 
FEMA-116. 
This guidebook offers a table on actions that communities can take to reduce 
flood losses. It also offers a table with sources for floodplain mapping 
assistance for the various types of flooding hazards. There is information on 
various types of flood hazards with regard to existing mitigation efforts and 
options for action (policy and programs, mapping, regulatory, non-regulatory). 
Types of flooding which are covered include alluvial fan, areas behind levees, 
areas below unsafe dams, coastal flooding, flash floods, fluctuating lake level 
floods, ground failure triggered by earthquakes, ice jam flooding, and 
mudslides. 

Contact: Federal Emergency Management Agency 
Phone: (800) 480-2520 
Website: http://www.fema.gov 

Public Assistance Debris Management Guide, 
Federal Emergency Management Agency (July 2000). 
The Debris Management Guide was developed to assist local officials in 
planning, mobilizing, organizing, and controlling large-scale debris clearance, 
removal, and disposal operations. Debris management is generally 
associated with post-disaster recovery. While it should be compliant with 
local and county emergency operations plans, developing strategies to 
ensure strong debris management is a way to integrate debris management 
within mitigation activities. The Public Assistance Debris Management Guide 
is available in hard copy or on the FEMA website. 

Contact: FEMA Distribution Center 
Address: 130 228th Street, SW, Bothell, WA 98021-9796 
Phone: (800) 480-2520 
Fax: (425) 487-4622 
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Washington State Hazard Identification and Vulnerability 
Assessment (HIVA) 
The Washington State Hazard Identification and Vulnerability Assessment 
(HIVA) assesses natural and technological (man-made) hazards in 
Washington State. Assessment is the initial step in the emergency 
management process that leads to mitigation against, preparedness for, 
response to, and recovery from hazards. Hazards have the potential of 
becoming disasters or emergencies that can adversely affect the people, 
environment, economy, and property of the state. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 

Washington State Hazard Mitigation Strategy 
A state-wide plan designed to identify, prioritize, and prevent or minimize 
natural and technical (man-made) hazards. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 

Washington State Comprehensive Emergency Management Plan 
This document establishes emergency management functions and the 
responsibilities of the Washington State Military Department, Emergency 
Management Division (EMD), state agencies, commissions, boards, and 
councils. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 
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Landslide and Soil Displacement 

Defining the Hazard 
Landslides are a serious geologic hazard to almost every state in America. 
Nationally, landslides cause 25 to 50 deaths each year.42 The best estimate 
of direct and indirect costs of landslide in the United States range from $1 to 
$2 billion annually.43 In Washington, a significant number of locations are 
potentially subject to landslides, and this includes locations within the ten 
ESCA Cities. In addition to damage to public and private property, landslides 
also pose a serious threat to human life. 

Landslide is the sliding movement of masses of loosened rock and soil down 
a hillside or slope. Landslide causes depend on rock type, precipitation, 
seismic shaking, land development and zoning practices, soil composition, 
moisture, and slope steepness.44 

Landslides range from shallow debris flows to deep-seated slumps. These 
take lives, destroy homes, businesses, and public buildings, undermine 
bridges, derail railroad cars, cover clam and oyster beds, interrupt 
transportation infrastructure, and damage utilities.45 46 Sinkholes affect roads 
and utilities. Losses often go unrecorded because of no claims to insurance 
companies, no report to emergency management, no media coverage, or 
because transportation damages are recorded as maintenance.47 

Due to population density and the desire of people to have a home with a 
view, an increasing number of structures are built on top of or below slopes 
subject to land sliding. The public is not well-educated with the risk 
associated in building in potentially vulnerable areas. Additionally, land is not 
stable indefinitely. People believe that if a bluff has remained stable for the 
last 50 years, it will remain so for the next 50 years regardless of the 
development or maintenance.48 

In addition to landslide, the region may experience soil displacement where 
soil is eroded beneath the road or ground surfaces. Sinkholes may occur as 
a result of this erosion. Additionally, streambanks may be undercut resulting 
in the banks crumbling and/or washing away. 

While soil displacement remains a concern, most of the focus of this section 
will be directed towards the issue of landslide. 

Landslide Characteristics 
Landslides are downhill movement of rock, debris, or soil mass that 
cannot be absolutely predicted with current technology. The best design 
and construction measures are still vulnerable to slope failure . The 
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amount of protection, usually correlated to cost, is proportional to the level 
of risk reduction . Debris and vegetation management is integral to 
prevent landslide damages. Corrective measures help, but the property 
remains vulnerable to risk.49 

The size of a landslide usually depends on the geology and the initial 
cause of the landslide. Landslides vary greatly in their volume of rock and 
soil, the length , width , and depth of the area affected, frequency of 
occurrence, and speed of movement. Some characteristics that 
determine the type of landslide are the slope of the hillside, moisture 
content, and the nature of the underlying materials. 

The following examples may be indicative of a landside hazard area: 60 

• Bluff retreat caused by sloughing of bluff sediments, resulting in a 
vertical bluff face with little vegetation. 

• Pre-existing landside area. 
• Tension or ground cracks along or near the edge of the top of a bluff. 
• Structural damage caused by settling and cracking of building 

foundations and separation of steps from the main structure. 
• Toppling, bowed or jack-sawed trees. 
• Gullying and surface erosion. 
• Mid-slope ground water seepage from a bluff face. 

Landslides are given different names, depending on the type of failure and 
their composition and characteristics. Types of landslides in north King 
and south Snohomish Counties include slides, rock falls, and earth flows. 

Slides 
Slides move in contact with the underlying surface. These movements 
include rotational slides where sliding material moves along a curved 
surface, and translational slides where movement occurs along a flat 
surface. These slides are generally slow moving and can be deep. 
Slumps are small rotational slides that are generally shallow. Slow
moving landslides can occur on relatively gentle slopes and can cause 
significant property damage, but are far less likely to result in serious 
injuries than rapidly moving landslides. 

Washouts caused by erosion are also relatively common in the area. 
These occur when ditches are culverts beneath hillside roads become 
blocked with debris. If the ditches are blocked , run-off from slopes is 
inhibited during periods of precipitation. This causes the run-off water 
to collect in soil, and in some cases, cause a slide. Usually the slides 
are small (100 to 1,000 cubic yards), but they can be larger. 

North King and South Snohomish Counties 
Regional Mitigation Plan 11 - 76 

Section II-- HI VA 
Landslide & Soil Displacement 

September 2010 



Rock falls 
Rock falls occur when blocks of material come loose on steep slopes. 
Weathering, erosion, or excavations, such as those along highways, 
can cause falls where the road has been cut through bedrock. They 
are fast moving with the materials free falling or bouncing down the 
slope. In falls, material is detached from a steep slope or cliff. The 
volume of material involved is generally small, but large boulders or 
blocks of rock can cause significant damage. 

Earth flows 
Earth flows are plastic or liquid movements in which earth masses 
(e.g., soil and rock) breaks up and flows during movement. 
Earthquakes often trigger flows. Debris flows normally occur when a 
landslide moves downslope as a semi-fluid mass scouring, or partially 
scouring soils from the slope along its path. Flows are typically rapid 
moving and also tend to increase in volume as they scour out the 
channel. Flows often occur during heavy rainfall, can occur on gentle 
slopes, and can move rapidly for large distances. 

Landslide Conditions 
Landslides are typically triggered by periods of heavy rainfall or rapid 
snowmelt. Earthquakes, volcanic activity, and excavations may also 
trigger landslides. Certain geologic formations are more susceptible to 
landslides than others. Human activities, including locating development 
near steep slopes, can increase susceptibility to landslide events. 
Landslides on steep slopes are more dangerous because movements can 
be rapid. 

Although landslides are a natural geologic process, the incidence of 
landslides and their impacts on people can be exacerbated by human 
activities. Grading for road construction and development can increase 
slope steepness. Grading and construction can decrease the stability of a 
hills lope by lading weight to the top of the slope, removing support at the 
base of the slope, and increasing water content. Other human activities 
affecting landslides include: excavation, drainage and groundwater 
alterations, and changes in vegetation. 

Natural Conditions 
Natural processes can cause landslides or re-activate historical 
landslide sites. The removal or undercutting of shoreline-supporting 
materials along bodies of water by currents and waves produces 
countless numbers of small slides each year. Seismic tremors can 
trigger landslides on slopes historically known to have landslide 
movement. Earthquakes can also cause additional failure (lateral 
spreading) that can occur on gentle slopes above steep streams and 
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riverbanks. Landslides are particularly common along stream banks, 
reservoir shorelines, large lakes, and seacoasts. Steep, concave
shaped slopes with larger drainage areas appear to be more 
susceptible to landslides than other landforms. All soil types can be 
affected by landslide triggering conditions. 

Particularly Hazardous Landslide Areas 
Locations at risk from landslides or debris flows include areas with one 
or more of the following conditions: 
• On or close to steep hills; 
• Steep road-cuts or excavations; 
• Existing landslides or places of known historic landslides (such 

sites often have tilted power lines, treats tilted in various directions, 
cracks in the ground; and/or irregular-surfaced ground); 

• Steep areas where surface runoff is channeled, such as below 
culverts, V-shaped valleys, canyon bottoms, and steep stream 
channels; and 

• Fan-shaped areas of sediment and boulder accumulations at the 
outlet of canyons. 

Impacts of Development 
Although landslides are a natural occurrence, human impacts can 
substantially affect the potential for landslide failures. Proper planning 
can be exercised to reduce the threat to people, property, and 
infrastructure. 

Excavation and Grading 
Slope excavation is common in the development of home sites or 
roads on sloping terrain. Grading these slopes can result in some 
slopes that are steeper than the pre-existing natural slopes. Since 
slope steepness is a major factor in landslides, these steeper slopes 
can be at an increased risk for landslides. The added weight of fill 
placed on slopes can also result in an increased landslide hazard. 
Small landslides can be fairly common along roads, in either the road 
cut or the road fill. Landslides occurring below new construction sites 
are indicators of the potential impacts stemming from excavation. 

Drainage and Groundwater Alterations 
Water flowing above or through the ground is often the trigger for 
landslides. Any activity that increases the amount of water flowing into 
landslide-prone slopes can increase landslide hazards. Broken or 
leaking water or sewer pipes can be especially problematic, as can 
water retention facilities that direct water onto slopes. However, even 
lawn irrigation and minor alterations to small streams in landslide
prone areas can result in damaging landslides. Ineffective storm water 
management and excess runoff can also cause erosion and increase 
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the risk of landslide hazards. Drainage can be affected naturally by the 
geology and topography of an area. Development that results in an 
increase in impervious surface impairs the ability of the land to absorb 
water and may red irect water to other areas. Channels, streams, 
ponding, and erosion on slopes all indicate potential slope problems. 

Road and driveway drains, gutters, downspouts, and other constructed 
drainage facilities can concentrate and accelerate flow. Ground 
saturation and concentrated velocity flow are major causes of slope 
problems and may trigger landslides.61 

Changes in Vegetation 
Removing vegetation from very steep slopes can increase landslide 
hazards. The Storm Impacts Study conducted by the Oregon 
Department of Forestry found that landslide hazards in three out of four 
steeply sloped areas were highest for a period of roughly ten years 
after timber harvesting. 62 Areas that have experienced wildfire and land 
clearing for development may have long periods of increased landslide 
hazard. In addition, woody debris in stream channels (both natural and 
man-made) may cause the impacts from debris flows to be more 
severe.53 

History of l andslides in North King and South Snohomish 
Counties 
From November 1996 through March 1997, a series of wet winter storms 
delivered snow, freezing rain, and warm rain, producing floods and landslides. 
Prior to the storms, the late autumn months had above normal precipitation, 
building soil moisture, and heavy snow packs. The combination of pre
existing soil moisture, heavy rain, and rapid snow melt brought soils to 
saturation. On the gentler plains, perching of water and emergence of ground 
water from shallow aquifers caused flooding in low lying areas. In the steep 
bluffs that border Puget Sound, Lake Washington, and larger river valleys, 
lateral movement of ground water toward the free faces caused water 
pressures that triggered hundreds of landslides. 54 

On January 15, 1997, Woodway experienced a landslide that cut the bluff 
back by 50 to 60 feet in places and dropped chunks of soil the size of small 
cars to the beach below. 55 The landslide was of such a magnitude that it not 
only covered the beach area, but it pushed a freight train off the tracks and 
into Puget Sound. 

In January and February of 2006, and again in November and December of 
2006 (resulting in a total of three Presidential Declarations), the Puget Sound 
area experienced multiple mud- and landslides between Everett and Seattle 
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in association with severe storms and flooding. This scenario was repeated 
again in January 2009 with an additional Declaration. 
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Hazard Assessment and Risk Analysis 

Hazard Identification 
Some landslides move slowly and cause damage gradually, while others 
move so rapidly that they can destroy property and take lives suddenly 
and unexpectedly. Debris flows, sometimes referred to as mudslides, 
mudflows, lahars, or debris avalanches, are common types of fast-moving 
landslides. These flows generally occur during periods of intense rainfall 
or rapid snowmelt. They usually start on steep hillsides as shallow 
landslides that liquefy and accelerate to speeds that are typically about 1 0 
mph, but can exceed 35 mph. The consistency of debris flows range from 
watery mud to thick, rock mud that can carry large items such as builders, 
trees, and cars. Debris flows from many different sources can combine in 
channels where their destructive power may be greatly increased. They 
continue flowing down hills and through channels, growing in volume with 
the addition of water, sand, mud, buildings, trees, and other materials. 
When the flows reach canyon mouths or flatter ground, the debris spreads 
over a broad area, sometimes accumulating in thick deposits that can 
wreak havoc in developed areas. 

Areas that have experienced landslides in the past tend to be most 
susceptible to future landslides, especially during wet weather. Because 
these areas consist of broken materials and frequently involve disruption 
of ground water flow, these dormant sites can be more vulnerable to slides 
caused by construction activities than adjacent, undisturbed soil. 

As houses and roads are built on steeper slopes, landslide hazards 
become an increasingly serious threat to life and property. In addition, 
wildland-urban interface fires, clear-cutting trees, and land clearing for 
housing developments may cause soils to become less stable and thereby 
increasing the threat of slides, debris flows, and soil displacement. 

Other factors may cause, or contribute to, a landslide. These include slide 
erosion from stream or wave action, intense or prolonged rainfall , rapid 
snowmelt, freezing and thawing of soil, and/or sharp fluctuations in 
groundwater levels. Shocks or vibrations caused by earthquakes, passing 
trains, large explosions, or construction activity can also lead to landslides. 

As previously mentioned, an increasing number of structures are built on 
top of or below slopes subject to land sliding. This is due to a variety of 
factors, one being the desire by many homeowners for a "view property." 
Another factor is the relative scarcity of undeveloped or under-developed 
property in this area. Combined with the overall increase in property 
values over the last two decades, and properties once deemed 
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"unbuildable" or "too expensive" to develop have become too valuable to 
let sit empty. 

Landslides in these areas can take lives, destroy homes and businesses, 
undermine bridges, derail railroad cars, cover fish habitat and oyster beds, 
interrupt transportation infrastructure, and damage utilities. 

Vulnerability Assessment 
Lives may be at risk from a landslide, and safety is the highest priority. In 
addition, landslides and ground displacement can affect utility services, 
transportation systems, and critical lifelines. During a landslide or soil 
displacement event, communities may suffer immediate damages and 
loss of critical services. 

Disruption of infrastructure, roads, and critical facilities may have a long
term effect on the economy. Utilities, including potable water, wastewater, 
telecommunications, natural gas, and electric power are all essential to 
the community. Loss of electricity has the greatest impact on other utilities 
and on the community as a whole. Natural gas pipes may be at risk of 
breakage from landslide movements. 

Lives and Property 
Certain homes are particularly vulnerable to landslide and soil 
displacement. As mentioned previously, houses built on "view 
property" atop or below bluffs or steep slopes are particularly 
vulnerable to land movement. 

In the past, some buildings have been damaged by debris and 
mudflow coming down upon them. Others have had the bluff give way 
from beneath them leaving them unsupported. In each of these 
situations, the house is generally rendered unsafe for habitation. 

While property damage is of concern, the greater issue is the safety of 
the people who live or work in these properties. Lives have been lost 
from landslides. 

Roads and Bridges 
Several cities participating in this plan have incurred losses from 
landslides. Roads have been damaged or endangered from landslides 
that have buried roads to varying degrees. Other losses have 
occurred when roadways have been destabilized due to soil 
displacement. In this situation, the soil is eroded away leaving the 
road unsupported and therefore vulnerable to collapse. 

In most cases, recovery includes a combination of soil removal or 
restoration, road repairs, and bank stabilization measures. 
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Lifelines and Critical Facilities 
Many roads and bridges are critical to hospitals and other emergency 
facilities and should be kept open and accessible if possible. 
Therefore, inspection and repair of critical transportation facilities and 
routes is essential and should receive high priority. 

Loss of utility services is another potential consequence of landslide or 
soil displacement events. Heavy rains may accelerate soil erosion in 
hillside areas, resulting in loss of soil support beneath high voltage 
transmission towers or communication towers on hillsides. Gas lines 
may also be damaged or broken from a soil shift of only one to two 
inches, thereby adding the danger of fire to the event. 

In the Puget Sound area, railroad tracl<s run along the coastline, often 
beneath bluffs with steep slopes. These tracks are at risk of being 
damaged by landslides 

Risk Analysis 
All jurisdictions are concerned about interruption of critical services. For 
two of the jurisdictions, Edmonds and Woodway, an additional concern is 
the disruption of train service running along the shoreline of Puget Sound. 
The tracks lie at the base of steep bluffs overlooking Puget Sound. 

If a landslide occurs in any of the participating jurisdictions, it is most likely 
to cause damage to private property. In the overall scheme of things, 
however, landslide and soil displacement is not a major threat in the north 
King and south Snohomish Counties area. 
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Landslide Mitigation 
Landslide mitigation begins with building code development, adoption, and 
enforcement. Additional activities to actively improve slope stability include 
surface and ground water control improvements, retaining structures, soil 
reinforcement, grading, and cachement or diversionary structures. 

Public education regarding landslides is another key aspect of mitigation, and 
property owners should be encouraged to take additional actions to reduce 
damages. These include: 
• Seeking the advice of a geotechnical expert to evaluate the property for 

landslide or mudslide hazards and design corrective techniques to reduce 
the risk of slippage. 

• Diverting, containing, and safely discharging water around and away from 
unstable slopes and structures and into road gutters, storm drains, and 
stream channels. 

• Using interrupter drains to red irect groundwater flow away from vulnerable 
areas. 

• Planting low-growing groundcover vegetation to improve slope stability. 
• Installing flexible fittings on pipe and conduit to avoid gas, water, and 

sewer leaks and damage to underground electrical lines. 

Existing Landslide Mitigation Activities 
Each jurisdiction maintains current Building Codes and has identified and 
mapped Critical Areas within their boundaries. 

See Section Ill for jurisdiction-specific descriptions of mitigation activities. 
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Landslide Resource Directory 
The following resource directory lists the resources and programs that can 
assist county communities and organizations. The resource directory will 
provide contact information for local, county, regional, state and federal 
programs that deal with natural hazards. 

Federal Resources and Programs 
Natural Resource Conservation Service (NRCS) 
The NRCS produces soil surveys. These may be useful to local 
governments who are assessing areas with potential development 
limitations including steep slopes and soil types. They operate many 
programs dealing with the protection of natural resources. 

Contact: National Resources Conservation Service - Renton Service Center (King 
County) 
Address: 941 Powell Ave SW, Ste 1 02; Renton, WA 98055-2992 
Phone: (425) 277-5580 x3 
Fa~: (425)277-5580 
Website: http://www.nrcs.usda.gov 

Contact: National Resources Conservation Service - Lake Stevens Service Center 
(Snohomish Countr) 
Address: 528 91s Ave NE, Ste C; Lake Stevens, WA 98258-1538 
Phone: (425)334-2828 
Fax: (425)335-5024 
Website: http://www.nrcs.usda.gov 

US Geological Survey, National l andslide Information Center (NLIC) 
The NLIC website provides good information on the programs and 
resources regarding landslides. The page includes information on the 
National Landslide Hazards Program Information Center, a bibliography, 
publications, and current projects. USGS scientists are working to reduce 
long-term losses and casualties from landslide hazards through better 
understanding of the causes and mechanisms of ground failure both 
nationally and worldwide. 

Contact : National Landslide Information Center 
Phone: (800) 654-4966 
Website: http://landslides.usgs.gov/nlic/contact.php 
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US Geological Survey (USGS) - Coastal and Marine Geology 
Program (CMGP) 
Multi-disciplinary scientific research in the coastal and offshore areas of 
California, Oregon, Washington, Alaska, Hawaii, and other US Pacific 
Islands; and in other waterways in the United States. The broad goals of the 
Program are to collect information, monitor conditions, and distribute findings 
about geologic hazards, environmental conditions, habitats, geologic 
processes, and energy and mineral resources. Its activities help the 
Department of Interior and other government managers make informed 
decisions about the use and protection of our coastal and marine resources. 

Contact: US Geological Survey Coastal and Marine Geology Program 
Address: 345 Middlefield Road, MS 999; Menlo Park, CA 94025 
Phone: (650)853-8300 
Website: htto://marine.usgs.gov 

Federal Emergency Management Agency (FEMA), Landslide Fact 
Sheet 
FEMA's website contains information on strategies to reduce risk and 
prevent loss from landslides and debris flows. 

Contact: Federal Regional Center, Region 10 
Address: 130-228th St. SW, Bothell, WA 98021-9796 
Phone: (425) 487-4678 
Website: http://www.fema.gov/hazard/landslide/index.shtm 

Coastal Training Program 
A national initiative, funding through NOAA's National Estuarine Reserves 
Division and implemented in the State of Washington by the Padilla Bay 
Reserve. Padilla Bay Reserve is part of Washington Department of 
Ecology's Shoreline and Environmental Assistance Program. 

Contact: Cathy Angell, CTP Coordinator 
Address: 10441 Bayview-Edison Rd; Mt. Vernon, WA 98273 
Phone: (360)428-1558 
Website: http://www.coastaltraininq-wa.org/ 

Regional Resources 
Nature of the Northwest 
The Oregon Department of Geology and Mineral Industries and the USDA 
Forest Service jointly operate the Nature of the Northwest Information 
Center. The Center offers a selection of maps and publications from 
state, federal, and private agencies. 

Contact: The Nature of the Northwest Information Center 
Address: 800 NE Oregon Street, Suite 177, Portland, Oregon 97232 
Phone: (503) 872- 2750 
Fax: (503) 731-4066 
Website: http://www.naturenw.org 
Email: Nature.of.Northwest@state.or.us 
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State Resources 
New Name: Washington State Department of Commerce. 
The State Building Code Council was created to provide independent 
analysis and objective advice to the legislature and Governor's Office on state 
building code issues. The Council establishes the minimum building, 
mechanical, fire, plumbing and energy code requirements necessary to 
promote the health, safety, and welfare of the people of the state of 
Washington, by reviewing, developing, and adopting the state building code. 

Contact : Washington State Building Code Council 
Physical Address: 906 Columbia St. SW; Olympia, WA 98504 
Mailing Address: PO Box 42525mpia, WA 98504-8300 
Phone: (360)724-4000 
Fax: (360)586-9383 
Website: http://www.cted.wa.gov/ 
Email: sbcc@cted.wa.gov 

Washington Department of Natural Resources 
DNR's role is to protect and manage State lands and other natural resources 
such as water, wildlife, and fish. The Department is also responsible for fire 
prevention and suppression. 

Contact: Washington Department of Natural Resources 
Address: 1111 Washington Street SE; Olympia, WA 98504 
Mailing Address: PO Box 47000; Olympia, WA 98504-7000 
State Phone: (360)902-1000 
Regional Info: (800)527-3305 
Fax: (360)902-1775 
Website: http://www.dnr. wa.gov 

Contact: Washington Department of Natural Resources, Northwest Region 
Address: 919 N Township Street; Sedro Woolley, WA 98284-9333 
Phone: (360)856-3500 
Fax: (360)856-2150 
Website: http://www.dnr.wa.gov 

Washington Department of Ecology, Northwest Regional Office 
Provides technical assistance to local jurisdictions in making sound policy 
decisions relating to land use, shorelands, and wetlands. 

Contact: Washington State Department of Ecology, Northwest Regional Office 
Address: 3190 1601

h Avenue SE, Mail Stop NB-81 ; Bellevue, WA 98008-5452 
Phone: (425)649-7000 
Website: http://www.ecy.wa.gov/ 
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Shoreland and Environmental Assistance Program (SEA) 
Part of Washington State's Department of Ecology. This department provides 
information about managing shorelands and wetlands. It focuses primarily on 
state and local responsibilities in administering state laws and federally
delegated laws. 

Contact: Washington State Department of Ecology; 
Shorelands and Environmental Assistance Program 

Address: P.O. Box 47600; Olympia, WA 98504-7600 
Phone: (360)407-6600 
Website: http://www.ecy.wa.gov/programs/sea/shorelan.html 

University of Washington, Earth & Space Sciences 
The University of Washington conducts research and prepares inventories 
and reports for communities throughout Washington relating to 
earthquakes, landslides, and tsunamis. The department uses a multi
disciplinary approach to provide a basis for making accurate predictions of 
future conditions 

Contact: University of Washington, Earth & Space Sciences 
Physical Address: Johnson Hall, Room 70; Seattle, WA 98195 
Mailing Address: Box 351310; Seattle, WA 98195 
Phone: (206)543-1190 
Website: http://www.geophys.washington.edu 

Southwest Washington Coastal Erosion Study (SWCES) 
Washington Department of Ecology 
A Federal - State - Local cooperate research projected conducted by the 
U.S. Geological Survey Coastal and Marine Geology Program and the 
Washington Department of Ecology - Coastal Monitoring and Analysis 
Program. The SWCES was initiated to examine the coastal evolution, 
processes, geology, and hazards of the Columbia River littoral cell. The 
project involves fundamental and applied research aimed at developing a 
regional-scale understanding of the costal processes and their associated 
shoreline changes over a variety of time scales. Research efforts are 
directed toward developing an understanding of the littoral cell morphology 
and dynamics to facilitate land use planning and resource management 
decisions into the future. 

Website: http://www.ecy.gov/programs/sea/swces/index.htm 

Publications and Other Resources 
Olshansky, Robert B. Planning for Hillside Development (1996). 
American Planning Association. 
This document describes the history, purpose, and functions of hillside 
development and regulation and the role of planning, and provides excerpts 
from hillside plans, ordinances, and guidelines from communities throughout 
the US. 
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Landslide Brochure 
Oregon's Department of Geology and Mineral Industries (DOGAMI) 
developed a landslide public outreach brochure in cooperation with several 
other state agencies. Forty thousand copies were printed in November 1997 
and were distributed widely to building codes officials, county planners, local 
emergency managers, field offices of natural resource agencies, banks, real 
estate companies, insurance companies, and other outlets. The landslide 
brochure is available from DOGAMI, OEM, ODF, and the Department of Land 
Conservation and Development (DLCD). 

Contact: Department of Geology and Mineral Industries 
Address: 800 NE Oregon Street, Suite 965, Portland, Oregon 97232 
Phone: (971) 673-1555 
Fax: (971) 673-1562 
Website: http://www.oregongeology.com 

Olshansky, Robert B. & Rogers, J. David. Unstable Ground: 
Landslide Policy in the United States (1987) 
Ecology Law Quarterly 
A state-wide plan designed to identify, prioritize, and prevent or minimize 
natural and technical (man-made) hazards. 

Public Assistance Debris Management Guide (July 2000). 
Federal Emergency Management Agency. 
The Debris Management Guide was developed to assist local officials in 
planning, mobilizing, organizing, and controlling large-scale debris clearance, 
removal, and disposal operations. Debris management is generally 
associated with post-disaster recovery. While it should be compliant with 
local and county emergency operations plans, developing strategies to 
ensure strong debris management is a way to integrate debris management 
within mitigation activities. The Guide is available in hard copy or on the 
FEMA website. 

Contact: FEMA Distribution Center 
Address: 130 228th Street, SW, Bothell, WA 98021-9796 
Phone: (800) 480-2520 
Website: http://www. fema.gov 

USGS Landslide Program Brochure. 
National Landslide Information Center (NLIC), United States Geologic 
Survey. 
The brochure provides good, general information in simple terminology on the 
importance of landslide studies and a list of databases, outreach, and exhibits 
maintained by the NLIC. The brochure also includes information on the types 
and causes of landslides, rock falls, and earth flows. 

Contact: USGS- MS 966, Box 25046 
Address: Denver, Federal Center, Denver, CO 80225 
Phone: (800) 654-4966 
Web: http://geohazards.cr. usqs.qov/ 
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Managing Washington's Coastline: Washington State's Coastal Zone 
Management Program (Pub. 00-06-029) 
Washington State of Ecology 
This document describes the Department of Ecology's Coastal Zone 
Management Program. Participating states are required to describe their 
coastal zone management programs and submit those descriptive 
documents to the National Oceanic and Atmospheric Administration 
(NOAA) for approval. 

Contact: Washington State Department of Ecology 
Physical Address: 300 Desmond Dr. SE; Lacey, WA 98504 
Mailing Address: P.O. Box 47600; Olympia, WA 98504-7600 
Phone: (360)407-6600 
Website: http://www.ecy. wa.gov/ 

Enforcing the Shoreline Management Act: Guidance for Local 
Government Administrators (Pub. 95-101) 
Washington State of Ecology 
This reference manual provides technical assistance for local 
governments on how to enforce the Shoreline Management Act. 

Contact: Washington State Department of Ecology 
Physical Address: 300 Desmond Dr. SE; Lacey, WA 98504 
Mailing Address: P.O. Box 47600; Olympia, WA 98504-7600 
Phone: (360)407-6600 
Website: http://www.ecy.wa.gov/ 

Spiker, Elliott C. and Paula L. Gori. National Landslide Hazards 
Mitigation Strategy- A Framework for Loss Reduction (Circular 
1244). 
U.S. Department of the Interior 
U.S. Geologic Survey 
This circular outlines the key elements of a comprehensive and effective 
national strategy for reducing losses from landslides nationwide and 
provides an assessment of the status, needs, and associated costs of this 
strategy. 

Contact: National Landslide Information Center 
Phone: (800) 654-4966 
Website: http://landslide.usgs.qov 

Harp, Edwin L. et al. Landslides and Landslide Hazards in 
Washington State Due to February 5-9, 1996 Storm. 
U.S. Geologic Survey 

Contact: National Landslide Information Center 
Phone: (800) 654-4966 
Website: http://landslide.usqs.qov 
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Severe Storm 

Defining the Hazard 
Severe winter storms pose a significant risl< to life and property in north King 
and south Snohomish Counties by creating conditions that disrupt essential 
regional systems such as public utilities, telecommunications, and 
transportation routes. Severe winter storms can produce rain , freezing rain, 
ice, snow, cold temperatures, and wind. Ice storms accompanied by high 
winds can have destructive impacts, especially to trees, power lines, and 
utility services. 

Windstorms 
Power and communication outages frequently result when windstorms 
topple trees across power and telephone lines. The fallen tree may also 
make roadways impassable, damage or destroy residences, cars and 
public facilities, and may endanger human life. The downed power lines 
become a separate danger in and of themselves. 

Snowstorms and lcestorms 
While sleet and hail can create hazards for motorists when it accumulates, 
freezing rain can cause the most dangerous conditions within a 
community. Ice buildup can bring down trees, communication towers, and 
power lines creating hazards for property owners, motorists, and 
pedestrians alike. 

History of Severe Storms 
Windstorms batter the area frequently with steady winds that reach more than 
50 miles per hour, and gust up to 77 miles per hour. These annual events 
have resulted in significant damage in the north King and south Snohomish 
Counties area. They leave a trail of destruction in their paths with toppled 
trees, downed power lines, and widespread power outages. 

The following table was provided by Snohomish County Public Utility District 
(PU D) and documents some of the effects of windstorms in the last ten years. 
It should be noted that while the spreadsheet provides for an "Average 
Customer Outage Duration," there were some incidents where customers 
were without power for several days. Some people went without power for as 
long as a week while crews worked to resolve the problem. 
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Table 5: Power Outages, as reported by Snohomish County Public Utility District 

Average 
Number of Customer 

Wind Customers Outage 
Year Dates Event Speed Impacted Duration Cost 
2002 Dec. 27 Wind 60MPH 76,000 83 Min. $680,000 
2001 Oct. 22 Wind 34MPH 36,000 51 Min. $617,000 
2000 Dec.15 Wind 40MPH 167,000 132 Min. $1,689,000 
2000 Jan. 16 Wind 50 MPH 131,000 113 Min. $833,000 
1999 Oct. 27 Wind 25 MPH 15,000 175 Min. $589,000 
1999 Mar. 3 Wind 44MPH 200,000 154 Min. $1,351,000 
1998 Nov. 24 Wind 53 MPH 99,000 102 Min. $1,049,000 
1997 Mar.30 Wind 52 MPH 89,000 123 Min. $862,000 
1996 Dec. 29 Wind 47MPH 59,000 92 Min. $1,096,000 
1995 Dec. 12 Wind 77MPH 159,000 226 Min. $3,299,000 
1995 Dec. 4 Wind 51 MPH 149,000 229 Min. $1,815,000 
1995 Nov. 18 Wind 61 MPH 70,000 196 Min. $511 ,000 
1993 Jan. 20 Wind 66MPH 225,000 1255 Min. $3,914,000 

Over a ten-year period, more than 1.5 million households lost power during 
windstorms. During the same period, the Snohomish County PUD spent 
more than $19 million for restoration and repairs. 

Anytime winds reach speeds of 40 mph or greater, the region can expect to 
experience power outages in varying degrees. Communities may take days, 
or even weeks, to recover from a major storm. 

While snow is relatively rare in the north King and south Snohomish County 
area, aberrations in weather patterns do occur, and the region has been hit 
with the occasional snowstorm or icestorm. 

When these storms occur, the region is often shut down. Local jurisdictions 
are overwhelmed with safety issues such as clearing the streets of snow and 
sanding for ice. The number of traffic accidents increases, and local 
resources are strained even further. 

The snowstorm or icestorm may bring about power outages as limbs break 
under the weight of the snow or ice and take out power lines. In addition, 
when the snow melts, it may cause flooding and secondary damage to the 
region. 

An example of snowstorm damage occurred on November 19, 1996, when up 
to 12 inches of snow fell in a 24-hour period and knocked out power to 82,000 
Snohomish County PUD customers. While the average customer was 
without power for 96 minutes, some homes were without power for more than 
a week. This single event cost Snohomish County PUD $771 ,000 to effect 
repairs and restore power. 
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Hazard Assessment and Risk Analysis 

Hazard Identification 
A severe winter storm is generally a prolonged event, frequently involving 
snow or ice. The characteristics of severe winter storms are determined 
by the amount and extent of snow or ice, air temperature, wind speed, and 
event duration. Severe storms can affect the north King and south 
Snohomish Counties area. When they occur, they may cause prolonged 
power outages over widespread areas. 

Vulnerability Assessment 
Factors included in assessing severe winter storm risk include population 
and property distribution in the hazard area, the frequency of severe 
winter storm events, and information on trees, utilities, and infrastructure 
that may be impacted by severe winter storms. 

The area included in this Mitigation Plan -ten Cities and four Special 
Purpose Districts in the north King and south Snohomish Counties area -
are, by definition, incorporated areas and have a relatively dense 
population ratio. 

In fact, eight of the ten Cities fall within the top 20% of population 
densities. As a combined population, these ten Cities incorporate more 
than 186,000 people, making it the fourth largest "city" in the State. Only 
Seattle, Spokane and Tacoma have greater populations. 

A regional event will impact a greater number of individuals just by fact of 
the greater density in this area. 

Table 6: Population, Land Area and Density for Cities and Towns 56 

Municipality 
Brier 

Edmonds 

Kenmore 

Lake Forest Park 

Lynnwood 

Mill Creek 

Mountlake Terrace 

Mukilteo 

Woodinville 

Woodway 

North King and South Snohomish Counties 
Regional Mitigation Plan 

Population 
L ... nJ ln 
Square 

Total Rank Miles 
6,485 99 2.19 

40,760 22 9.04 
20,220 45 6.10 
12,810 65 3.68 
35,680 29 10.03 
17,770 50 4.62 
20,930 43 3.98 
20,050 46 6.14 
10,560 72 6.13 

1,180 188 1.04 

11-95 

!Dens ity 
Population 

Per Sq. 
Miles 

2,961.53 
4,507.84 
3,314.75 
3,480.01 
3,558.49 
3,844.95 
5,255.30 
3,267.82 
1,723.22 
1,134.62 
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While the area is densely population, much of the area still has many trees 
surrounding residential communities and in greenbelts. Cities and Towns 
are providing mitigation when new power- and telephones lines are 
installed by requiring an underground installation. However, most of the 
lines were installed many years before this requirement and continue to 
operate aboveground. 

Life & Property 
Winter storms are deceptive killers. Many of the deaths that occur are 
indirectly related to the actual storm, including deaths resulting from 
traffic accidents on icy roads, heart attacks while shoveling snow, 
hypothermia from prolonged exposure to the cold, and contact with 
downed power lines. 

Property is at risk due to flooding (see Section II, Flood) and landslides 
(see Section II, Landslide) resulting from heavy snow melt. Trees, 
power lines, telephone lines, and television and radio antennas can be 
impacted by ice, wind, snow, and falling trees and limbs. Saturated 
soil can cause trees to lose their ability to stand and fall on houses, 
cars, utilities, and other property. 

Icy streets make it difficult for emergency personnel to travel and may 
pose a secondary threat to life if police, fire, and medical personnel 
cannot respond to calls quickly. 

Roads and Bridges 
Snow and ice events resulting in icy road conditions can lead to major 
traffic accidents. Roads blocked by fallen trees during a windstorm 
may have tragic consequences for people who need access to 
emergency services. The ability to travel after a natural hazard event 
is a priority issue for county residents, organizations, and providers of 
essential services such as hospitals and utilities. 

Power Lines 
Historically, falling trees have been the major cause of power outages 
resulting in interruption of services and damaged property. In addition, 
falling trees can down electric power lines resulting in the potential for 
lethal electric shock. Snow and ice can damage utility lines and cause 
prolonged power outages. 

Rising population growth and new infrastructure in the county creates a 
higher probability for damage to occur from severe winter storms as 
more lives and property are exposed to risk. 
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Water Lines 
The most frequent water system problem related to cold weather is a 
break in water mains. Breaks may occur during severe freeze events, 
as well as during extreme cooling periods during the months of 
October, November, and December. 

Another common problem during severe freeze events is the failure of 
commercial and residential water lines. Inadequately insulated potable 
water and fire sprinkler pipes can rupture and cause extensive damage 
to property. 

Risk Analysis 
The region is vulnerable to severe storms with the most regularly 
occurring event being that of windstorms. While the storms are likely to 
cause damage to individual properties, the larger impact will be that of 
power or water outages caused by severe weather. If a power outage 
occurred that affected all 36 square miles of land covered by the seven 
cities, it would affect a population 133,000 people. 

Other major concerns include: 
@ An increased calls for assistance to traffic accidents 
• A rise in the number of house f ires caused by the use of candles 

during a power outage 
• A significantly slower response time by fire and police due to road 

conditions and/or downed trees, limbs, and power lines 
G 9-1-1 system overload 
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Severe Storm Mitigation 

Existing Severe Storm Mitigation Activities 
Existing mitigation activities include current mitigation programs and 
activities that are being implemented by county, regional, state, or federal 
agencies or organizations. 

Utilities 
Alderwood Water District 
Alderwood Water District has a regular maintenance and repair 
program to maintain infrastructure and complies with all State and 
Federal requirements. They have a series of interlocal agreements 
and memoranda of understanding (MOU's) with other water districts to 
ensure that water service will be provided regionally if a major event 
should occur. Additionally, Alderwood Water District is developing a 
mitigation plan in cooperation with the other water districts in the area. 

Snohomish County Public Utility District (PUD) 
Snohomish County PUD has a regular schedule for trimming and 
removing branches and vegetation that could potentially damage 
power lines during severe weather. This schedule is part of the 
Snohomish County Public Utility Department Business Continuity Plan , 
adopted in 2002. 

Snohomish County PUD also has a Capital Improvement Plan and 
other components for planning and mitigation purposes. The PUDwill 
be developing and adopting a Mitigation Plan for their organization. 

Federal 
National Weather Service 
The Seattle Office of the National Weather Service issues severe 
winter storm watches and warnings when appropriate to alert 
government agencies and the public of possible or impending weather 
events. The watches and warnings are broadcast over NOAA weather 
radio and the Emergency Alert System. 
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Severe Storm Resource Directory 
The following resource directory lists the resources and programs that can 
assist county communities and organizations. The resource directory will 
provide contact information for local, county, regional, state and federal 
programs that deal with natural hazards. 

Federal Resources 
Federal Emergency Management Agency (FEMA) 
FEMA provides a variety of booklets on thunderstorms, winter storms and 
their secondary effects. FEMA's mission is to reduce loss of life and property 
and protect the nation's critical infrastructure from all types of hazards through 
a comprehensive, risk-based, emergency management program of mitigation, 
preparedness, response and recovery. FEMA Region X serves the 
northwestern states of Alaska, Idaho, Oregon, and Washington. 

Contact: FEMA, Federal Regional Center, Region 1 0 
Address: 228th St. SW, Bothell, WA 98021-9796 
Phone: (425) 487-4678 
Website: http://www.fema.gov 

To obtain FEMA publications: 
Phone: (800) 480-2520 

National Oceanic and Atmospheric Administration (NOAA) 
NOAA's historical role has been to predict environmental changes, protect 
life and property, provide decision makers with reliable scientific 
information, and foster global environmental stewardship. 

Contact: National Oceanic and Atmospheric Administration 
Address: 14th Street & Constitution Avenue NW, Room 6013, Washington, 
DC 20230 
Phone: (202) 482-6090 
Fax: (202) 482-3154 
Website: http://www.noaa.gov 
Email: answers@noaa.gov 

National Weather Service, Seattle Bureau 
The National Weather Service (NWS) provides weather, hydrologic, and 
climate forecasts and warnings for the United States, its territories, 
adjacent waters and ocean areas, for the protection of life and property 
and the enhancement of the national economy. NWS data and products 
form a national information database and infrastructure, which can be 
used by other governmental agencies, the private sector, the public, and 
the global community. 

Contact: National Weather Service 
Address: 7600 Sand Point Way NE, Seattle, WA 98115 
Phone: (206)526-6087 
Website: http://www.wrh.noaa.gov 
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Regional Resources 
Western Regional Climate Center 
Weather-related data for the western states. 

Address: 2215 Raggio Parkway; Reno, NV 89512 
Phone: 775/674-7010 
Fax: 775/674-7106 
Email: wrcc@dri.edu 
Website: http://wrcc.sage.dri.edu/ 

State Resources 
Interactive Weather Information Network (IWIN) 
Current weather information in cooperation with NOAA. 

Website: http://iwin.nws.noaa.gov/iwin/walwalhtml 
Or: http://iwin.nws. noaa.gov/main. html 
Email: W-IWIN.Webmaster@noaa.gov 

New Name: Washington State Department of Commerce. 
The State Building Code Council was created to provide independent 
analysis and objective advice to the legislature and Governor's Office on state 
building code issues. The Council establishes the minimum building, 
mechanical, fire, plumbing and energy code requirements necessary to 
promote the health, safety, and welfare of the people of the state of 
Washington, by reviewing, developing, and adopting the state building code. 

Contact: Washington State Building Code Council 
Physical Address: 906 Columbia St. SW; Olympia, WA 98504 
Mailing Address: PO Box 48300; Olympia, WA 98504-8300 
Phone: (360)725-2969 
Fax: (360)586-9383 
Website: http://cted.wa.gov 
Email: sbcc@cted.wa.gov 

Publications and Additional Resources 
Public Assistance Debris Management Guide, 
Federal Emergency Management Agency (July 2000). 
The Debris Management Guide was developed to assist local officials in 
planning, mobilizing, organizing, and controlling large-scale debris clearance, 
removal, and disposal operations. Debris management is generally 
associated with post-disaster recovery. While it should be compliant with 
local and county emergency operations plans, developing strategies to 
ensure strong debris management is a way to integrate debris management 
within mitigation activities. The Public Assistance Debris Management Guide 
is available in hard copy or on the FEMA website. 

Contact: FEMA Distribution Center 
Address: 130 228th Street, SW, Bothell, WA 98021-9796 
Phone: (800) 480-2520 
Fax: (425) 487-4622 
Website: http://www. fema.gov 
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Washington State Hazard Identification and Vulnerability 
Assessment (HIVA) 
The Washington State Hazard Identification and Vulnerability Assessment 
(HIVA) assesses natural and technological (man-made) hazards in 
Washington State. Assessment is the initial step in the emergency 
management process that leads to mitigation against, preparedness for, 
response to, and recovery from hazards. Hazards have the potential of 
becoming disasters or emergencies that can adversely affect the people, 
environment, economy, and property of the state. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd. wa.gov 

Washington State Hazard Mitigation Strategy 
A state-wide plan designed to identify, prioritize, and prevent or minimize 
natural and technical (man-made) hazards. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-6108 
Website: http://emd.wa.gov 

Washington State Comprehensive Emergency Management Plan 
This document establishes emergency management functions and the 
responsibilities of the Washington State Military Department, Emergency 
Management Division (EMD), state agencies, commissions, boards, and 
councils. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 
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Tsunamis and Seiches 

Defining the Hazard 
Tsunami -A Japanese word that means harbor wave; a sea wave of local or 
distant origin that results from large-scale seafloor displacements associated 
with large earthquakes, major submarine slides, or exploding volcanic islands. 

Seiche- A series of standing waves (sloshing action) of an enclosed body or 
partially enclosed body of water caused by earthquake shaking. Seiche 
action can affect harbors, bays, lakes, rivers, canals, and sounds. 

Background57 

Tsunami 
The phenomenon we call "tsunami" (soo-NAH-mee) is a series of traveling 
ocean waves of extremely long length. A tsunami can be generated when 
there is significant vertical movement of the seafloor over a large area, 
typically caused by large earthquakes occurring below or near the ocean 
floor. Earthquakes occurring at plate boundaries beneath the ocean, 
especially subduction earthquakes are particularly effective in generating 
tsunamis. 

Underwater volcanic eruptions and landslides can also generate tsunamis. 
Large Pacific Ocean tsunamis typically have wave crest to wave crest 
distances of 60 miles and can travel about 600 miles per hour in the open 
ocean. A tsunami can traverse the entire 12,000 to 14,000 miles of the 
Pacific Ocean in 24 hours, striking land with great force. In the deep 
ocean, the length from wave crest to wave crest may be a hundred miles 
or more but with a wave height of only a few feet or less. They cannot be 
felt aboard ships nor can they be seen from the air in the open ocean. 

A tsunami becomes a hazard as the wave or waves approach land and 
the ocean depths decease causing the wave or waves to "feel bottom" and 
"grow in height" above the surface of the ocean as they reach shore. 
Tsunamis 10 to 20 feet high have the potential to be very destructive and 
cause damage to structures as well as injuries or deaths; large tsunamis 
have been lmown to rise over 100 feet in height. 

Seiche 
In the majority of instances, earthquake-induced seiches do not occur 
close to the epicenter of an earthquake, but hundreds of miles away. This 
is due to the fact that earthquake shockwaves close to the epicenter 
consist of high-frequency vibrations, while those at much greater 
distances are of lower frequency. These low frequency vibrations can 
enhance the rhythmic movement in a body of water; the largest seiches 
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develop when the period of ground shaking matches the frequency of 
oscillation of the body of water. 

History of Tsunamis and Seiches 

Tsunami 
There is no written historical record of a damaging tsunami or seiche 
occurring in the north King and south Snohomish Counties area. 

Geologic evidence of tsunamis has been found at Cultus Bay on Whidbey 
Island and at West Point in Seattle. Researchers believe these tsunami 
deposits are evidence of earthquake activity along the Seattle Fault or 
other shallow crustal faults located in the Puget Sound area. It is 
estimated that these events occurred around A.D. 900 - 930.58 

The 1964 Alaska Earthquake generated multiple tsunamis that were 
recorded throughout the Pacific. The most disastrous tsunami to hit the 
west coast of the contiguous United States and British Columbia, Canada 
was from this earthquake. A wave height of approximately 200 feet was 
recorded in Valdez Inlet (the wave height at Ocean Shores, Washington 
was approximately 10 feet) and a total of 123 people were killed as a 
result of the tsunami in Alaska, British Columbia, Oregon, and California. 
While Washington received minor damage as a result of this tsunami, 
damages totaled $84 million in Alaska, $10 million in British Columbia, 
$700,000 in Oregon, and $10 million in California. 

From 1992 to 1996, over 2,000 people were killed by tsunamis occurring 
in Nicaragua, Indonesia, Japan, the Philippines, and Peru with property 
damage totaling nearly one billion U.S. dollars. 

The largest recorded earthquake (magnitude 9.5 Richter) struck just off 
the coast of Chile in May 1960. This earthquake generated a tsunami that 
caused destruction throughout the Pacific Ocean including Japan and 
Hawaii. Much of the damage occurred in Hila, Hawaii where 61 people 
were killed and damages totaled over $23 million. This earthquake 
occurred along a subduction fault where the ocean floor is being pushed 
beneath the continental land mass. It is important to note that this same 
plate tectonic setting is found off the coast of southern British Columbia, 
Washington, Oregon, and northern California. 

Historically, tsunamis originating in the northern Pacific and along the west 
coast of South America have caused more damage on the west coast of 
the United States than tsunamis originating in Japan and the southwest 
Pacific. 
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Seiche 
Puget Sound has experienced seiches at various times in the past. In 
1891, an earthquake near Port Angeles caused an 8-foot seiche in Lake 
Washington. Seiches generated by the 1949 Queen Charlotte Islands 
earthquake were reported on Lake Union and Lake Washington. The 
1964 Alaska Earthquake created seiches on 14 inland bodies of water in 
Washington State. 

More recently, a 7.9 magnitude earthquake that occurred on November 3, 
2002 near Denali National Park in Alaska created minor seiche action on 
Lake Union in Seattle causing minor damage to several houseboat dock 
moorings. 
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Hazard Assessment and Risk Analysis 

Hazard Identification 
While there is no written historical record of a tsunami occurring in the 
north King and south Snohomish Counties region, scientists have stated 
that it might be possible for a tsunami to impact the area given the right 
set of circumstances. These include local earthquakes or large submarine 
slides.59 

In addition to the direct impact of a tsunami, such an event could produce 
extensive seiche action of nearby waters resulting in additional damage to 
nearby shoreline areas not directly impacted by the tsunami. 

The first warning sign of a coming tsunami generated from the Cascadia 
Subduction Zone may be a large magnitude 8 mega-thrust earthquake 
with ground shaking possibly lasting as long as 3 minutes. An earthquake 
of this magnitude would present all of the typical problems associated with 
a large earthquake but these problems could be compounded in low-lying 
shoreline areas of King and Snohomish Counties due to tsunami and/or 
seiche action. Furthermore, studies indicate that about a dozen very large 
earthquakes with magnitudes of 8 or more have previously occurred in the 
Cascadia Subduction Zone off the coast of Washington. Computer 
models indicate that tsunami waves from such an event could be up to 30 
feet in height and could affect the entire coast of Washington. Such a 
tsunami would most likely impact the Pacific coastal areas of Washington 
but inlets lil<e the Strait of Juan de Fuca, could receive a "wall of water". 

Computer models indicate that locally induced tsunamis from the 
Cascadia Subduction Zone could generate waves of 6 to 60 feet in height 
along the Washington Coast. Of particular concern is the possibility of a 
tsunami generated by a subduction zone earthquake in which the 
triggering fault could be located at a sufficient distance (i.e., offshore from 
northern California or northern British Columbia) that Washington coastal 
residents and tourists would not feel ground shaking. Tsunamis 
generated by a quake of this size and location may have travel times of an 
hour or less, and could arrive unannounced. 

In addition to damaging homes, businesses, property, and the 
environment, a tsunami or seiche event in the north King and south 
Snohomish Counties area could potentially result in damage to the 
following: 
o Washington State ferry dock in Edmonds; 
• Washington State ferry dock in Mukilteo; 
• Port of Edmonds facilities; 
• Marinas and marine-related businesses located in Edmonds; 
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• Coastal railroad tracks; and 
• Waterfront bulkheads, public and private. 

Even with prior notification of a potential event, evacuation of low-lying 
coastal areas would be very difficult due to the unfamiliarity of such events 
in the area. 

Vulnerability Assessment 
While the Pacific coastline is most vulnerable to tsunamis generated either 
at a distance or by a local subduction or crustal zone (shallow) 
earthquake, the inland waters on the Strait of Juan de Fuca are also 
vulnerable to tsunamis. People and property on or near beaches or 
located in low-lying areas of coastal towns and cities, near tidal flats or 
near mouths of rivers draining into the ocean are most vulnerable to the 
impacts of a large tsunami. In addition to the tremendous hydraulic force 
of the tsunami waves themselves, floating debris carried by a tsunami can 
endanger human lives and damage structures. Ships and boats moored 
at piers and in harbors may be swamped and sunk or left battered and 
stranded high on the shore. 

Breakwaters and piers could collapse due to the sheer impact of the 
waves or because of severe scouring actions that sweep away their 
foundation materials. Railroad lines situated near shorelines are 
particularly vulnerable to the impacts of tsunami and seiche. 

Local rail transportation may be severely impacted due to the fact that the 
Burlington Northern railroad lines are typically located along shoreline 
areas throughout much of the Puget Sound region. Large fires fueled by 
large amounts of flammable liquids from damaged facilities such as 
marinas can cause additional, secondary damage. 

Port and other public utilities facilities as well as marinas are frequently the 
backbone of the economy of areas impacted by tsunami and seiche and 
these are the very resources that generally receive the most severe 
damage. Until debris can be cleared, wharves and piers rebuilt, and 
utilities restored, communities may find themselves without tourist revenue 
and employment. 

While most of these areas are primarily residential in nature, the 
numerous port and marina facilities as well as the downtown commercial 
areas of Edmonds and Woodway would be especially vulnerable to any 
tsunami or severe seiche action. 

The tsunami generated by the 1964 Alaska Earthquake that struck Hilo, 
Hawaii washed every house on the main street facing Hilo Bay across the 
street smashing them against the buildings on the opposite side of the 
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street. Houses were overturned, railroads ripped from their roadbeds, 
coastal highways buried, and beaches washed away. The waters off the 
island were dotted with floating houses, debris, and people. Property 
damage in Hawaii was $26 million (in 1964 dollars) as a result of this 
isunami. 

Risk Analysis 
Considering that there have been no recorded damaging tsunami events 
within Puget Sound, and no serious damage as a result of recorded 
seiche events in or around north King or south Snohomish County, there 
is a very low probability of a tsunami or seiche event impacting the area 
and therefore, there is a very low risk to persons and/or property due to 
tsunami events. 

The participating jurisdictions are more likely to be affected by a seiche 
event due to a large underwater landslide or a local, shallow crustal 
earthquake that causes severe ground shaking than from a damaging 
tsunami. 

Should a tsunami or seiche event impact the North King and South 
Snohomish Counties area, shoreline and nearby low-lying areas would be 
most seriously impacted. Alaska averages a tsunami every 1.75 years 
and a damaging event every 7 years. The west coast of the United States 
experiences a damaging tsunami about every 18 years. 

Geologic evidence shows that the Cascadia Subduction Zone has 
generated great earthquakes in the past, the most recent about 300 years 
ago. Large earthquakes also occur at the southern terminus of the 
Cascadia Subduction Zone in Northern California and near the Oregon 
border. Any large earthquake has the capability to generate a tsunami or 
severe seiche action. 

Recent studies regarding the potential for a great subduction zone 
earthquake off the Washington, Oregon, and Northern California 
coastlines indicate that local tsunami waves may reach nearby coastal 
communities within minutes of the earthquake thereby giving little or no 
time to issue warnings. 
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Tsunami and Seiche Mitigation 

Existing Mitigation Activities 
At this time, the Washington State Department of Natural Resources 
Department of Geology and Earth Resources is working to develop new 
models for locally-originating tsunamis in the Puget Sound region. At this 
time, the modeling and mapping is scheduled to be developed in Federal 
FY 2006-2007. 

Local jurisdictions will maintain contact with the Department of Geology 
and Earth Resources to obtain new information as it is developed and will 
incorporate the models into future mitigation planning. 
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Tsunami and Seiche Resource Directory 
The following resource directory lists the resources and programs that can 
assist county communities and organizations. The resource directory will 
provide contact information for local, county, regional, state and federal 
programs that deal with natural hazards. 

Federal Resources 
US Geological Survey (USGS) 
The USGS is an active seismic research organization that also provides 
funding for research. (For an example of such research, see Recommended 
Seismic Publications below). 

Contact: USGS, National Earthquake Information Center 
Address: Box 25046; DFC, MS 967; Denver, CO 80225 
Phone: (303) 273-8500 
Fax: (303) 273-8450 
Website: http://usqs.gov 

Coastal Training Program 
A national initiative, funding through NOAA's National Estuarine Reserves 
Division and implemented in the State of Washington by the Padilla Bay 
Reserve. Padilla Bay Reserve is part of Washington Department of Ecology's 
Shoreline and Environmental Assistance Program. 

Contact: Cathy Angell, CTP Coordinator 
Address: 10441 Bayview-Edison Rd; Mt. Vernon, WA 98273 
Phone: (360)714-1982 
Website: http://www.ecy.wa.gov/programs 

National Oceanic and Atmospheric Administration (NOAA) 
NOAA's historical role has been to predict environmental changes, protect life 
and property, provide decision makers with reliable scientific information, and 
foster global environmental stewardship. 

Contact: National Oceanic and Atmospheric Administration 
Address: 14th Street & Constitution Avenue NW, Room 6013, 

Washington, DC 20230 
Phone: (202) 482-6090 
Fax: (202) 482-3154 
Website: http://www.noaa.gov 
Email: answers@noaa.gov 
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National Weather Service, Seattle Bureau 
The National Weather Service (NWS) provides weather, hydrologic, and 
climate forecasts and warnings for the United States, its territories, adjacent 
waters and ocean areas, for the protection of life and property and the 
enhancement of the national economy. NWS data and products form a 
national information database and infrastructure, which can be used by other 
governmental agencies, the private sector, the public, and the global 
community. 

Contact: National Weather Service 
Address: 7600 Sand Point Way NE, Seattle, WA 98115 
Phone: (206)526-6087 
Website: http://www.wrh.noaa.gov 

US Geological Survey (USGS) 
Coastal and Marine Geology Program (CMGP) 
Multi-disciplinary scientific research in the coastal and offshore areas of 
California, Oregon, Washington, Alaska, Hawaii, and other US Pacific 
Islands; and in other waterways in the United States. The broad goals of the 
Program are to collect information, monitor conditions, and distribute findings 
about geologic hazards, environmental conditions, habitats, geologic 
processes, and energy and mineral resources. Its activities help the 
Department of Interior and other government managers make informed 
decisions about the use and protection of our coastal and marine resources. 

Contact: US Geological Survey Coastal and Marine Geology Program 
Address: 345 Middlefield Road, MS 999; Menlo Park, CA 94025 
Phone: (650)853-8300 
Website: http://marine. usgs.gov 

Regional Resources 
Cascadia Region Earthquake Workgroup (CREW) 
The Cascadia Region Earthquake Workgroup provides information on 
regional earthquake hazards, facts, and mitigation strategies for homes and 
businesses. CREW is a non-profit coalition of private and public 
representatives working together to improve the ability of Cascadia Region 
communities to reduce the effects of earthquake events. Members are from 
Oregon, Washington, California, and British Columbia. CREW's goals are to: 
• Promote efforts to reduce the loss of life and property; 
• Conduct education efforts to motivate key decision makers to reduce risks 

associated with earthquakes; and 
• Foster productive linkages between scientists, critical infrastructure 

providers, businesses, and governmental agencies in order to improve the 
viability of communities after an earthquake event. 
Contact: CREW, Executive Director c/o Bob Freitagg 
Address: 3110 Portage Bay PIE, Slip G, Seattle, WA 98102 
Phone: (206) 328-2533 
Fax: Same, but call first 
Website: http://www.crew.org 
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Western States Seismic Policy Council Earthqual<e Program 
Information Center (WSSPC) 
WSSPC is a regional earthquake consortium primarily funded by FEMA. Its 
website is a great earthquake resource, with information clearly categorized -
f rom policy to engineering to education. 

Contact: Western States Seismic Policy Council 
Address: 125 California Avenue, Suite D201, #1, Palo Alto, CA 94306 
Phone: (650) 330-1101 
Fax: (650) 326-1769 
E-mail: wsspc@wsspc.org 
Website: http://www. wsspc.org 

State Resources 
Pacific Northwest Seismograph Network (PNSN) 
Regional earthquake research. 

Contact: University of Washington, Dept. of Earth and Space Sciences 
Address: Box 351310; Seattle, WA, 98195-1310 
Phone: (206) 543-701 0 
Email: (seis info@ess.washinqton.edu 
Website: http://www.pnsn.org 

Shoreland and Environmental Assistance Program (SEA) 
Part of Washington State's Department of Ecology. This department provides 
information about managing shorelands and wetlands. It focuses primarily on 
state and local responsibilities in administering state laws and federally
delegated laws. 
Contact: Washington State Department of Ecology; 
Shorelands and Environmental Assistance Program 

Address: P.O. Box 47600; Olympia, WA 98504-7600 
Phone: (360)407-6600 
Website: http://www.ecy. wa.gov/proqrams/sea/shorelan.html 

University of Washington, Earth & Space Sciences 
The University of Washington conducts research and prepares inventories 
and reports for communities throughout Washington relating to earthquakes, 
landslides, and tsunamis. The department uses a multi-disciplinary approach 
to provide a basis for making accurate predictions of future conditions 

Contact: University of Washington, Earth & Space Sciences 
Physical Address: Johnson Hall, Room 070; Seattle, WA 98195 
Mailing Address: Box 351310; Seattle, WA 98195 
Phone: (206)543-1190 
Website: http://www.geophys.washington.edu 
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Publications 
Public Assistance Debris Management Guide, Publication 325 
Federal Emergency Management Agency (July 2000). 
The Debris Management Guide was developed to assist local officials in 
planning, mobilizing, organizing, and controlling large-scale debris clearance, 
removal, and disposal operations. Debris management is generally 
associated with post-disaster recovery. While it should be compliant with 
local and county emergency operations plans, developing strategies to 
ensure strong debris management is a way to integrate debris management 
within mitigation activities. The Public Assistance Debris Management Guide 
is available in hard copy or on the FEMA website. 

Contact: FEMA Distribution Center 
Address: 130 228th Street, SW, Bothell, WA 98021-9796 
Phone: (800) 480-2520 
Fax: (425) 487-4622 
Website: http://www.fema.gov/government/grant/pa/demaqde.shtm 

King County HIVA 
This document identifies natural and technological hazards in the King 
County region. 

Contact: King County Office of Emergency Management 
Address: 3511 NE 2nd Street, Renton, WA 98056 
Phone: (206)296-3830 
Toll Free: 800-523-5044 
Fax: 206-205-4056 
website: ecc.kc@kingcounty.gov 

Snohomish County HIVA 
This document identifies natural and technological hazards in the Snohomish 
County region. 

Contact: Snohomish County Department of Emergency Management 
Address: 3509 1 091

h Street SW; Everett, WA 98204 
Phone: (425)388-5060 
Fax: (425)423-9152 
Website: http://www1 .co.snohomish.wa.us/Departments/Emergency Management 

Washington State Comprehensive Emergency Management Plan 
This document establishes emergency management functions and the 
responsibilities of the Washington State Military Department, Emergency 
Management Division (EMD), state agencies, commissions, boards, and 
councils. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-6108 
Website: http://emd. wa.gov 
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Washington State Hazard Identification and Vulnerability 
Assessment (HIVA) 
The Washington State Hazard Identification and Vulnerability Assessment 
(HIVA) assesses natural and technological (man-made) hazards in 
Washington State. Assessment is the initial step in the emergency 
management process that leads to mitigation against, preparedness for, 
response to, and recovery from hazards. Hazards have the potential of 
becoming disasters or emergencies that can adversely affect the people, 
environment, economy, and property of the state. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 

Washington State Hazard Mitigation Strategy 
Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 

Managing Washington's Coastline: Washington State's Coastal 
Zone Management Program (Pub. 00-06-029) 
Washington State of Ecology 
This document describes the Department of Ecology's Coastal Zone 
Management Program. Participating states are required to describe their 
coastal zone management programs and submit those descriptive documents 
to the National Oceanic and Atmospheric Administration (NOAA) for approval. 
Contact: Washington State Department of Ecology 
Physical Address: 300 Desmond Dr. SE; lacey, WA 98504 
Mailing Address: P.O. Box 47600; Olympia, WA 98504-7600 
Phone: (360)407-6000 Info & Reception 
Website: http://www.ecy. wa.gov/ 

Enforcing the Shoreline Management Act : Gu idance for Local 
Government Administrators (Pub. 95-1 01) 
Washington State of Ecology 
This document is a reference manual and provides technical assistance for 
local governments on how to enforce the Shoreline Management Act. 
Contact: Washington State Department of Ecology 
Physical Address: 300 Desmond Dr. SE; Lacey, WA 98504 
Mailing Address: P.O. Box 47600; Olympia, WA 98504-7600 
Phone: (360)407 -6000 
Website: http://www.ecy.wa.gov/ 
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Volcanoes 

Def ining the Hazard60 

The following terminology and definitions are used to describe volcanic activity: 

Composite Volcano- typically steep-sided, symmetrical cones of large 
dimension built of alternating layers of lava flows, volcanic ash and tephra. 
Typical features include a crater at the summit, which contains a central vent or a 
clustered group of vents connected to a conduit system through which magma 
from a reservoir deep in the Earth's crust rises to the surface; sometimes called 
stratovolcanoes. 

Debris Flow- fast-moving slurry of rock, mud, and water that looks and behaves 
like flowing wet concrete; similar to but coarser and less cohesive than a 
mudflow. 

Lahar- an Indonesian word describing mudflows and debris flows that originate 
from the slope of a volcano; pyroclastic flows can generate lahars by rapidly 
melting snow and ice . 

Lava - molten rocl< or magma that erupts, or oozes onto the Earth's surface. 

Lava Dome - a mound of hardened lava that forms when viscous lava is erupted 
slowly and plies up over the vent rather than moving away as a lava flow. 

Lava Flow- streams of molten rock or magma that erupt relatively non
explosively from a volcano and move slowly downslope. 

Magma- molten rock located below the surface of the Earth. 

Mudflow- a fast-moving slurry of rock, mud, and water that looks and behaves 
like flowing wet concrete; similar to but less coarse and more cohesive than a 
debris flow. 

Pyroclastic Flow- a hot, fast-moving avalanche of ash, rock fragments and gas 
that moves down the sides of a volcano during explosive eruptions or when the 
steep edge of a dome breaks apart and collapses. 

Tephra -large fragments of rock and natural glass that are blasted from a 
volcano during a violent eruption and then falls to Earth. 

USGS - United States Geological Survey 
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Volcanic Ash - small fragments of rock and natural glass that are blasted from a 
volcano during a violent eruption and then falls to Earth. During large events, 
volcanic ash can travel hundreds of miles. 

Volcano- a vent in the earth's crust through which magma (molten rock), rock 
fragments, gases, and ashes are ejected from the earth's interior. A volcanic 
mountain is created over time by the accumulation of these erupted products on 
the earth's surface. 

Background lnformation61 

The Cascade Range extends more than 1 ,000 miles forming an arc-shaped 
band extending from Southern British Columbia to Northern California lying 
roughly parallel to the Pacific coastline and includes 14 major volcanic 
centers. The Cascade Range is made up of a band of thousands of very 
small, short-lived volcanoes that have built a platform of lava and volcanic 
debris. Rising above this volcanic platform are a few strikingly large 
volcanoes that dominate the landscape. The Cascades volcanoes define the 
Pacific Northwest section of the "Ring of Fire", a fiery array of volcanoes that 
rim the Pacific Ocean. 

Many of these volcanoes have erupted in the recent past and will most likely 
be active again in the future. Given an average rate of two eruptions per 
century during the past 12,000 years, these disasters are not part of our 
everyday experience. Mount St. Helens reminded us with the 1980 eruption, 
however, that though the state's volcanoes are usually quiet, they are not to 
be ignored. Geologic evidence indicates that both Mount Baker and Glacier 
Peak have erupted in the past and will no doubt erupt again in the 
foreseeable future. Due to the topography of the region and the location of 
drainage basins and river systems, eruption events on either Mount Baker or 
Glacier Peak resulting in pyroclastic flows, tephra or ash fall, and lava flows 
could severely impact portions of the north King and south Snohomish 
Counties region. 

Regional History of Volcanoes62 

Eruptions in the Cascades have occurred at an average rate of 1-2 per century 
during the past 4,000 years, and future eruptions are certain. Seven volcanoes 
in the Cascades have erupted within the past 225 years. Four of those eruptions 
would have caused considerable property damage and loss of life if they had 
occurred today without warning -the next eruption in the Cascades could affect 
hundreds of thousands of people. 

The most recent volcanic eruption events within the Cascade Range occurred at 
Mount Saint Helens in Washington (1980-1986) and at Lassen Peak in California 
(1914-1917). 
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Mount Baker63 

Mount Baker is located about 31 miles due east of the City of Bellingham in 
Washington State. After Mount Rainier, it is the most heavility glaciated of the 
Cascade volcanoes: the volume of snow and ice on Mount Baker (about 0.43 
cubic miles) is greater than all of the other Cascades volcanoes (except 
Rainier) combined. 

Geologic evidence in the Mount Baker area reveals a flank collapse near the 
summit on the west side of the mountain. The displaced soil transformed into 
a lahar that is estimated to have been approximately 300 feet deep in the 
upper reaches of the Middle Fori< of the Nooksacl< River and could have been 
up to 25 feet deep 30 miles downstream. A huge hydrovolcanic (water mixed 
with magma) explosion occurred near the site of present day Sherman Crater, 
triggering a second collapse of the flank just East of the Roman Wall . This 
collapse also became a lahar that spilled into tributaries of the Baker River. 
Finally, an eruption cloud deposited several inches of ash as far as 20 miles 
downwind to the northeast. Geologic evidence shows lahars large enough to 
reach Baker Lake have occurred at various times in the past. 

Historical activity at Mount Baker includes several explosions during the mid-
19th century, which were witnessed from the Bellingham area. Sherman 
Crater (located just South of the summit) probably originated with a large 
hydrovolcanic explosion. In 1843, explorers reported a widespread layer of 
newly fallen rock fragments and rivers south of the volcano were clogged with 
ash. A short time later, two collapses of the East side of Sherman Crater 
produced two lahars, the first and larger of which flowed into the natural 
Baker Lake, raising its water level at least 10 feet. 

In 1975, increased fumarolic activity in the Sherman Crater area caused 
concern that an eruption might be imminent. Additional monitoring equipment 
was installed and several geophysical surveys were conducted to try to detect 
the movement of magma. The level of the present day Baker Lake reservoir 
(located to the east and south of the mountain) was lowered and people were 
restricted from the area due to concerns that an eruption-induced debris 
avalanche or debris flow might enter Baker Lake and displace enough water 
to either cause a wave to overtop the Upper Baker Dam or cause complete 
failure of the dam. However, few anomalies other than the increased heat 
f low were recorded during the surveys nor were any other precursory 
activities observed to indicate that magma was moving up into the volcano. 
This volcanic activity gradually declined over the next two years but stabilized 
at a higher level than before 1975. Several small lahars formed from material 
ejected onto the surrounding glaciers and acidic water was discharged into 
Baker Lake for many months. 64 
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Glacier Peak 
Unlike Mount Baker, Glacier Peak is not prominently visible from any major 
city, though it lies only 70 miles northeast of Seattle. With an elevation of 
10,541 feet, it is the next-to-shortest of the major Washington volcanoes. Its 
small size belies a violent past. Glacier Peak has produced larger and more 
explosive eruptions in post-glacial time than any other Washington volcano 
with the exception of Mount St. Helens. During this time period, Glacier Peak 
has erupted multiple times during at least six separate episodes, most 
recently about 300 years ago. 

Glacier Peak and Mount Saint Helens are the only volcanoes in Washington 
State that have generated large, explosive eruptions in the past 15,000 years. 
Their violent behavior results from the type of magma they produce which is 
too viscous to flow easily out of the eruptive vent and must be pushed out 
under high pressure. As the magma approaches the surface, expanding gas 
bubbles within the magma burst and break into countless fragments of tephra 
and ash . The largest of these eruptions occurred about 13,000 years ago 
and ejected more than five times as much tephra as the May 18, 1980, 
eruption of Mount Saint Helens. 

During most of Glacier Peak's eruptive episodes, lava domes have extruded 
onto the volcano's summit or steep flanks. Parts of these domes collapsed 
repeatedly to produce pyroclastic flows and ash clouds. The remnants of 
prehistoric lava domes make up Glacier Peak's main summit as well as its 
"false summit'' known as Disappointment Peak. Pyroclastic flow deposits 
cover the valley floors east and west of the volcano. Deposits from ash 
clouds mantle ridges East of the summit. 

There is definite evidence that pyroclastic flows have mixed with melted snow 
and glacial ice to form lahars that have severely affected river valleys that 
head on Glacier Peak. Approximately 13,000 years ago, dozens of eruption
generated lahars descended down the White Chuck, Suiattle, and Sauk 
Rivers, inundating valley floors. Geologic evidence indicates that lahars 
flowed down both the North Fork Stillaguamish (then an outlet of the upper 
Sauk River) and the Skagit River to Puget Sound. These lahars deposited 
more than seven feet of material as far away as 60 miles from Glacier Peak. 
The Sauk River's course via the Stillaguamish was abandoned and the Sauk 
River began to drain only into the Skagit River as it still does today. 65 
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Figure 7: Aerial Photo of Glacier Peak 

Mount St. Helens 
Mount St. Helens is located in Skamania County in the eastern part of the 
Cascade Range. It lies within 50 miles of two other volcanoes: Mount Adams 
and Mount Rainier. 

On May 18, 1980, after nearly two months of local earthquakes and steam 
eruptions, Mount St. Helens erupted for the first time since 1857. The event 
began with a major explosive eruption directed first northward and then 
upward. The lateral blast, which lasted only the first few minutes of a 9-hour 
continuous eruption, devastated more than 150 square miles of forest and 
recreation area, killed countless animals, and left about 60 persons dead or 
missing. The 9-hour eruption, the huge debris avalanche that immediately 
preceded it, and the intermittent eruptions during the following three days 
removed about 4 billion cubic yards (0.7 cubic mile) of new magmatic material 
and, on the upper and northern parts of the mountain, included about 170 
million cubic yards (0.03 cubic mile) of glacial snow and ice. 

The eruption caused pyroclastic flows and many mudflows, the largest of 
which produced deposits so extensive and voluminous that they reached and 
blocked the shipping channel of the Columbia River about 70 river miles from 
the volcano. The May 18 eruption blew volcanic ash, consisting of pulverized 
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old rock from the mountain's core as well as solidified new lava, more than 15 
miles into the air. Winds carried the ash generally eastward across the 
United States and, in trace amounts, around the world. The ash , which fell in 
troublesome amounts as far east as western Montana, severely disrupted 
travel , caused economic loss, and resulted in other problems. 

Figure 8: Mount St. Helens, before the 1980 eruption 
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Figure 9: Mount St. Helens, approximately 4 months after the eruption 
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Mount Adams66 

Mount Adams, one of the largest volcanoes in the Cascade Range, 
dominates the Mount Adams volcanic field in Skamania, Yakima, Klickitat, 
and Lewis counties and Yakima Indian Reservation of south-central 
Washington. The nearby Indian Heaven and Simcoe Mountains volcanic 
fields lie west and southeast, respectively, of the 1,250 square kilometers 
Adams field. Although Mount Adams has been less active during the last few 
thousand years than neighboring Mounts St. Helens, Rainier, and Hood, it will 
assuredly erupt again. Future eruptions will probably occur more frequently 
from vents on the summit and upper flanks of Mount Adams than from vents 
scattered in the volcanic fields beyond. Large landslides and lahars that need 
not be related to eruptions probably pose the most destructive, far-reaching 
hazard of Mount Adams. 

In 1921, about 5 million cubic yards of altered rock fell from the head of 
Avalanche Glacier on the southwest flank of the volcano and traveled almost 
four miles down Salt Creek valley. The debris avalanche contained or 
acquired sufficient water to partly transform into small lahars. 

Ancient debris avalanches of much larger size have also occurred at Mount 
Adams, and these formed lahars that traveled far down the White Salmon and 
other valleys. An avalanche of roughly 90 million cubic yards of debris 
initiated the largest of these lahars about 6,000 years ago. This lahar 
inundated the Trout Lake lowland and continued down the valley of the White 
Salmon River at least as far as Husum, more than 35 miles from Mount 
Adams. The lahar deposit left in the lowland varies from 3 to 65 feet thick and 
is clearly visible today as a sediment layer in the banks of the White Salmon 
River and as isolated blocks (some more than 16 feet in diameter) that 
protrude from fields and meadows. 

Mount Rainier67 68 

Mount Rainier is the highest peak in the Cascade Range and forms a 
dramatic backdrop to the Puget Sound region. It stands nearly three miles 
higher than the lowlands to the west and 1.5 miles higher than the 
surrounding mountains. The volcano's base spreads over an area of about 
100 square miles, and lava flows that radiate from the base of the cone 
extend to distances of as much as 9 miles. The flanks of Mount Rainier are 
drained by five major rivers and their tributaries. 

Mount Rainier is potentially the most dangerous volcano in the Cascades 
because it is very steep, covered in large amounts of ice and snow, and near 
a large population that lives in lowland drainages. Numerous debris 
avalanches have started on the volcano. The largest debris avalanche 
traveled more than 60 miles to Puget Sound. 
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Mount Rainier is known to have erupted as recently as the 1840's, and large 
eruptions took place around 1 ,000 and 2,300 years ago. 

While Mount Rainier and other similar volcanoes in the Cascade Range erupt 
much less frequently than the Hawaiian volcanoes, their eruptions are vastly 
more destructive. Hot lava and rock debris from Rainier's eruptions have 
melted snow and glacier ice and triggered debris flows (mudflows)- with a 
consistency of churning wet concrete - that have swept down all of the river 
valleys that head on the volcano. Debris flows have also formed by collapse 
of unstable parts of the volcano w ithout accompanying eruptions. Some 
debris flows have traveled as far as the present margin of Puget Sound, and 
much of the lowland to the east of Tacoma and the south of Seattle is formed 
of pre-historic debris from Mount Rainier. 

Figure 10: Mount Rainier, with City of Tacoma in the foreground. 
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Hazard Assessment and Risk Analysis 

Hazard Identification 
We know from geological evidence that Mount Baker and Glacier Peak have 
produced numerous volcanic events in the past. Volcanic hazards from 
Mount Baker and Glacier Peak result from two main eruptive phenomena: 
ash fall and tephra fall. 

Lahars 
Lahars, also called volcanic mudflows or debris flows, are slurries of 
volcanic rock, sediment, and ash mixed with water that rush down stream 
and river valleys leading away from a volcano. They can travel more than 
60 miles downstream, commonly reaching speeds between 20 and 35 
miles per hour (the fastest lahars on Mount Saint Helens traveled over 70 
miles per hour). 

Lahars may obtain depths of several hundred feet in canyons near their 
point of origin but spread out over valleys and low ridges downstream. 
Close to the volcano, lahars have the power to destroy entire forests and 
demolish large buildings and bridges. Further downstream, they entomb 
everything in mud. A very large lahar could overtop or destroy a dam. 

In addition to damaging or destroying transportation routes, homes, and 
farmland , lahars can restrict or block river channels, and increase the 
occurrence and/or severity of flood events for years or decades due to 
filled stream channels. In some cases, very large lahars may cause river 
courses to be significantly altered, flooding some areas and leaving other 
areas without water flow. 

Though the risk is low, the north King and south Snohomish Counties area 
could potentially be affected the secondary affects of lahar. This would 
occur through flooding caused by altered river courses. 

Lava Flows 
Lava flows from Cascade Range volcanoes tend to be small and slow 
moving due to the viscosity of the magma. Due to the distance between 
the region's volcanoes and the jurisdictions participating in this Mitigation 
Plan, lava is not likely to be a direct hazard. It is possible that the region 
could feel secondary effects from lava flow if rivers and streamflows are 
diverted from existing paths. 
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Pyroclastic Flows 
High-speed avalanches of hot ash, rock fragments, and gas can move 
down the slopes of volcanoes during an explosive eruption or when the 
dome breaks apart and collapses. Pyroclastic flows can reach 
temperatures up to 1 ,000 degrees Celsius and travel at speeds up to 1 00 
miles per hour and are capable of capable of knocking down and burning 
everything in their path. The May 18, 1980 eruption of Mount Saint 
Helens generated a lateral pyroclastic blast that destroyed an area of 
approximately 450 square miles with an estimated initial velocity in excess 
of 500 miles per hour. 

There is some potential for damage or destruction if Glacier Peak erupted. 
Due to the rare occurrence of these events, however, the overall risk is 
extremely low. 

Steam and Gas Explosions 
Explosions of steam and other gases, containing suspended, pulverized 
fragments of older rocks as well as newly erupted lava bombs or blocks 
may occur at any time hot magma or other material comes in contact with 
water, glacial ice, or snow. 

Tephra and Ash 
Not all volcanic eruptions involve the extrusion of large amount of magma. 
In some cases (as with Glacier Peak and Mount Saint Helens) eruption 
events may be preceded by an extreme build-up of pressure within the 
volcano and conclude with such a violent and explosive release of tephra 
and ash particles into the air. Particles may range in size from 
microscopic ash to boulders 36 inches in diameter. As the ash falls to 
Earth, it forms a layer that covers broad areas downwind from the volcano, 
generally decreasing in thickness and particle size as distance from the 
source increases. Heavy ashfall can blot out sunlight. 

Most injuries and fatalities from tephra occur miles away where ash-sized 
fallout from the eruption accumulates thickly on roofs and other human
made structures and causes structural collapse - especially when the ash 
is wet. Even dry, a layer of ash four inches thick weighs 120 to 200 
pounds per square yard.69 

Ash may clog watercourses, cause electrical short circuits, and make 
driving hazardous or impossible; aircraft are particularly vulnerable to ash. 
Because winds and air currents easily carry it, ash deposits usually remain 
a hazard to all types of machinery and transportation for many months 
following an eruption. 

Ash can be a health hazard. It can clog and/or restrict breathing passages 
and may even cause death; however, a short period of exposure has not 
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been found to be harmful to persons in normal health. When an ash cloud 
mixes with rain, sulfur dioxide combines with water to form diluted sulfuric 
acid that may cause minor (but painful) burns to skin, eyes, nose, throat, 
and mucous membranes. Acid rains may also affect water supplies. 

Volcanic Earthquakes 
Volcanic earthquakes are usually centered within or beneath the volcano 
and are generally categorized as: pre-eruption earthquakes caused by 
explosions of steam or underground magma movements; eruption 
earthqual<es caused by explosions and/or collapse of interior crater walls; 
post-eruption earthquakes caused by magma retreat and interior structural 
collapse of the volcano. 

Volcanic Landslides 
Avalanches of glacial ice or rock debris may be set in motion without 
warning by volcanic explosions, earthquakes, flank collapses, or heat
induced melting snow and ice. These landslides may not become a full
fledged mudflow but can cause considerable damage in valleys and 
drainages close to the slopes of the mountain. 

Vulnerability Assessment 
The degree of volcanic hazard from the volcanoes of the Cascade Range 
depends upon the type, size, and origin of the eruption. While the possibility 
of a large volcanic eruption exists, these types of events are typically 
separated by several hundred to a few thousand years and it is unlikely that 
we will see such an event in our lifetimes. People, property, and 
infrastructure closest to the volcano at the time of the eruption are most 
vulnerable. The distance between the volcanoes and the jurisdictions 
participating in this Mitigation Plan helps minimize the direct threat from an 
eruption. 

Should a Saint Helens-type event occur at either Mount Baker or Glacier 
Peak, large portions of the Skagit River floodplain could be severely impacted 
by flooding, ash fall, or lahar. While the north King and south Snohomish 
Counties region is not directly affected by the Skagit River as it now lies, 
volcanic activity could change the flow of the river and impact the area in 
unforeseen ways. 

Tephra and Ash Fall 
Because of the location of Mount Baker and Glacier Peak and the flow 
direction of prevailing winds, the majority of airborne ash would most likely 
be carried to the northeast or east and away from population centers in 
the north King and south Snohomish Counties reg ion should an ash 
eruption occur. Regardless of wind direction, there would still be 
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considerable amount of ash fall in the immediate vicinity of the volcano 
during and immediately flowing an explosive tephra and ash eruption. 

The 1980 eruption of Mount Saint Helens produced enough ash fall to 
reduce the maximum flow capacity of the Cowlitz River from 76,000 cubic 
feet per second to less than 15,000 cubic feet per second and also 
reduced the channel depth of portions of the Columbia River from 40 feet 
to 14 feet. 

The good news is that the US Geologic Survey Cascades Volcano 
Observatory projects that the north King and south Snohomish counties 
region has only about one-hundredth of one percent (0.01 %) probability of 
accumulating 10 centimeters or more of tephra in any given year. 

Figure 11: Cascade Range Volcanoes --Ash Accumulation of 10cm or more 
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Pyroclastic Flows 
As mentioned in the Hazard Identification section, there is a slight 
potential for pyroclastic flows from Glacier Peak to affect the north King 
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and south Snohomish Counties area. This risk is due to the relatively 
short distance (70 miles) between Glacier Peak and the participating 
jurisdictions and the destructive capacity of an explosive eruption. 

This is an extremely low risk to the area due to the rare occurrence of a 
volcanic event. 

Secondary Effects 

Lahar 
The river valleys and associated floodplains o·f the Baker River, Skagit 
River, Sauk River, and Suiattle River along with their associated 
tributaries are all especially vulnerable to the effects of large-scale 
lahars and associated flooding that will no doubt result from a large 
lahar. 

As demonstrated during the 1980 Mount Saint Helens eruption, the 
hydraulic power of fast-moving lahars and debris flows is astonishing. 
Sandbags and other "normal" flood fight measures will not be effective 
to provide any type of protection for such an event. Furthermore, 
problems related to lahar debris could last for years and even decades 
because of the tremendous volume of loose rock and ash that has 
could potentially have been added to the ground surface near the 
volcano. This debris could provide a source of material that would no 
doubt flow downstream during flood events for many years following 
the eruption event. 

Refugees 
A secondary effect of a volcanic eruption would be the influx of 
refugees from the areas surrounding the volcano. Should there be an 
eruption, thousands of people will be displaced from their homes and 
communities, and they will need food and shelter. Depending on how 
much advanced warning was available, they may need to replace 
medication and clothing. 

Critical Services 
Hospitals and other medical providers will be called upon to provide 
services to a larger-than-normal population. 

Roads are likely to be overloaded resulting in traffic jams. This, in turn, 
could affect the ability of fire and police to respond to calls and result in 
longer response times. 
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The overloaded systems will be further aggravated by the fact that 
some local medical, fire, and police personnel will be called upon to 
assist in response closer to the eruption. 

The increased population will create greater demand for utility services 
such as water and electricity. Cell phone service is also likely to be 
taxed beyond its capacity. 

In the short run, virtually all critical services and infrastructure is likely 
to be overwhelmed by the influx of people. 

Risk Analysis 
Because of the historical infrequency of such events, it is unlikely that we will 
see a volcanic eruption in our lifetimes. 

As previously stated , ash fall presents the greatest volcanic hazard to the 
north King and south Snohomish Counties region resulting from activity at 
either Mount Baker or Glacier Peak. Therefore, there is a Low Probability of 
such an event occurring but a Moderate Risk to persons, property, and the 
environment in the area should an eruption occur from either Mount Baker or 
Glacier Peak. 

Based on past events and especially the 1980 eruption of Mount Saint 
Helens, future eruptions from either Mount Baker or Glacier Peak will almost 
certainly be preceded by an increase in seismic (earthquake) activity, and 
possibly by measured swelling of the volcano and emission of volcanic gases. 
The University of Washington Geophysics Program, in cooperation with the 
USGS, monitors seismic activity at Mount Baker and other Cascade Range 
volcanoes that could signal a possible future eruption. In addition, the USGS 
monitors gas emissions from Sherman Crater on Mount Baker to detect 
possible changes in the volcano's interior "plumbing system" that may be a 
warning of impending magma activity or an increase in hydro-volcanic activity 
in an effort to predict the likelihood of an eruption event. This ability to 
monitor seismic and other types of activity at Mount Baker and Glacier Peak 
provides a warning system of sorts for volcanic eruptions that could impact 
the region. 

Furthermore, the 1980 Mount Saint Helens eruption made it clear that 
preparing for and responding to a large-scale volcanic eruption must involve a 
wide variety of agencies and jurisdictions. For this reason, emergency 
managers from Snohomish, Skagit, and Whatcom Counties, the State of 
Washington, and the Province of British Columbia, as well as personnel from 
the United States Forest Service developed the Mount Baker-Glacier Peak 
Coordination Plan. The plan was adopted in April2001 , and provides a tool 
to coordinate the actions that various agencies must take to minimize loss of 
life and damage to property before, during, and after a hazardous geologic 
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event occurring at either volcano. The plan also includes the necessary legal 
authorities in addition to statements of responsibilities of County, State, and 
Federal agencies in the United States as well as Provincial and Federal 
agencies in Canada. 
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Volcano Mitigation 

Existing Mitigation Activities 
NOTE: There are no specific mitigation activities identified for this hazard at 
this time. 
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Volcano Resource Directory 
The following resource directory lists the resources and programs that can assist 
county communities and organizations. The resource directory will provide 
contact information for local, county, regional, state and federal programs that 
deal with natural hazards. 

Federal Resources 
USGS Cascades Volcano Observatory 

Website: http://usgs.gov/ 

USGS Volcano Hazards Program 
Email: GS-CVO-WEB@usgs.gov 
Website: http://vocanoes. usgs.gov/ 

State Resources 
University of Washington, Volcano Systems Center 
University of Washington, Earth & Space Sciences 
The University of Washington conducts research and prepares inventories 
and reports for communities throughout Washington relating to earthquakes, 
landslides, and tsunamis. The department uses a multi-disciplinary approach 
to provide a basis for making accurate predictions of future conditions. 

Contact: University of Washington, Earth & Space Sciences 
Physical Address: Johnson Hall, Room 63; Seattle, WA 98195 
Mailing Address: Box 351310; Seattle, WA 98195 
Phone: (206)543-1190 
Email: vole info@ess.washington.edu 
Website: http://ess.washington.edu 
Website: http://www.geophys. washington.edu 

Washington State Department of Natural Resources 
The Geology and Earth Resources Division is Washington's geological 
survey. It is an excellent reference source for information about the geology 
and mineral resources of Washington. 

Contact: Washington State Department of Natural Resources 
Mailing Address: P.O. Box 47001; Olympia, WA 98504-7001 
Phone: (360)902-1000 
Fax: (360)902-1775 
Email: information@wadnr.gov 
Website: http://dnr.wa.gov/ 
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Publications and Additional Resources 
Public Assistance Debris Management Guide, 
Federal Emergency Management Agency (July 2000). 
The Debris Management Guide was developed to assist local officials in 
planning, mobilizing, organizing, and controlling large-scale debris clearance, 
removal, and disposal operations. Debris management is generally associated 
with post-disaster recovery. While it should be compliant with local and county 
emergency operations plans, developing strategies to ensure strong debris 
management is a way to integrate debris management within mitigation activities. 
The Public Assistance Debris Management Guide is available in hard copy or on 
the FEMA website. 

Contact: FEMA Distribution Center 
Address: 130 228th Street, SW, Bothell, WA 98021-9796 
Phone: (800) 480-2520 
Fax: (425) 487-4622 
Website: http://www.fema.gov 

Washington State Hazard Identification and Vulnerability Assessment 
(HIVA) 
The Washington State Hazard Identification and Vulnerability Assessment (HIVA) 
assesses natural and technological (man-made) hazards in Washington State. 
Assessment is the initial step in the emergency management process that leads 
to mitigation against, preparedness for, response to, and recovery from hazards. 
Hazards have the potential of becoming disasters or emergencies that can 
adversely affect the people, environment, economy, and property of the state. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-6108 
Website: http://emd.wa.gov 

Washington State Hazard Mitigation Strategy 
A state-wide plan designed to identify, prioritize, and prevent or minimize natural 
and technical (man-made) hazards. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-6108 
Website: http://emd.wa.gov 

Washington State Comprehensive Emergency Management Plan 
This document establishes emergency management functions and the 
responsibilities of the Washington State Military Department, Emergency 
Management Division (EMD), state agencies, commissions, boards, and 
councils. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-6108 
Website: http://emd.wa.gov 
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Wildland-Urban Interface Fire 

Defining the Hazall'd 
Fires are a natural part of the ecosystem, but they present a substantial hazard 
to life and property in communities. The north King and south Snohomish 
Counties region has the potential for losses from two types of fire threats: 
structure fires and wi ldland-urban interface fires. 

While both types are defined below, only wildland-urban interface fires will be 
addressed in this Plan. 

Structure Fire 
A fire of natural or human-caused origin that results in the uncontrolled 
destruction of homes, businesses, and other structures in populated, urban or 
suburban areas. 

Structure fires do not typically pose a great threat to the community except 
when the fire spreads to other nearby structures and quickly expands to a 
size that could threaten large numbers of people and overwhelm local fire 
resources. 

Wildland-Urban Interface 
A fire of natural or human-caused origin that occurs in forest or grassland 
areas where isolated homes, subdivisions, and small communities are also 
located. 

Wildland-Urban Interface Fire History 
Although this region typically has numerous fires that occur wildland-urban 
interfaces each year, almost all of these fires are extremely small (less than 2 
acres in size) and remain so due to the relatively high moisture content in fire 
fuels. The majority of these fires involve minimal resources and response costs 
are typically less than $500 per fire. 
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Hazard Assessment and Risk Analysis 

Hazard Identification 
Unlike other disaster events, the direct effects of even a large fire are 
generally limited to the immediate area where the fire occurred. However, the 
community's normal as well as emergency services may be affected as large 
numbers of agencies and individual responders focus their efforts on the fire. 
Adjacent fire agencies may be asked for assistance in one form or another 
and access to a city's business district may be restricted or closed and the 
influx of sightseers and media personnel can further add to the disruption. 

Evacuation of a fire zone is one of the first tasks that may need to be 
undertaken by emergency responders. Depending upon the size of the fire 
zone, the population density of the area, and the number of persons needing 
emergency shelter, evacuation efforts may have a significant effect on other 
parts of the community. The fire season can begin as early as mid·May and 
continue through October though unusually dry periods can extend the fire 
season . The possibility of a w ildland·urban interface fire depends on fuel 
availability, topography, the time of year, weather, and activities such as 
debris burning, land clearing, camping, and recreation. In Washington State, 
wildland-urban interface fires start most often in lawns, fields or other open 
areas, along transportation routes, and forested areas. 

Due to their size and complexity, large fires can put a tremendous strain on a 
wide variety of agencies and j urisdictions within the area that the fire occurs 
and local resources could be quickly overwhelmed in dealing with the impacts 
of a large fire. 

Those persons living or doing business in the area of a large fire could be 
affected in several ways. Access to the area will probably be controlled or 
entry may be denied entirely. In many cases, evacuations may be necessary 
if the fire directly threatens residential or commercial areas or in the event 
health issues could result from heavy volumes of smoke associated with large 
fires . 

All areas of the north King and south Snohomish Counties region are 
susceptible to wildland·urban interface fires caused by lightning strikes, 
fireworks, sparks from equipment, and/or human recklessness. The level of 
risk will vary depending on weather conditions, woodland fuels, and 
topography. 

Vulnerability Assessment 
People living in interface areas are vulnerable to wildland·urban interface 
fires. 
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In the region participating in this plan, more than 90% of the land is 
incorporated. Pockets of undeveloped land, wetlands, and greenbelt areas 
exist within these cities' boundaries. In addition, some cities have taken great 
pride in maintaining a "green" community and have retained large numbers of 
mature trees. These areas may be vulnerable to wildland-urban interface 
fires. 

Life and Property 
Loss of life is possible but not likely in this regional setting. Injury is a 
more probable hazard in connection with firefighting efforts, both by 
professionals and individuals attempting to save their property. An 
additional difficulty may be an increase in illnesses (asthma or breathing 
distress) from the resulting smoke and air pollution. 

Buildings in the area may be damaged or destroyed if the fire is not 
contained quickly. People may need to be evacuated and not allowed to 
return to their homes. Due to limitations in the size of the wildland-urban 
interface in the area, the timeframe is more likely to be hours instead of 
days, but the disruption impacts lives and creates difficulties. 

Habitat 
If a large wildland-urban interface fire should occur in the area, the effects 
of such an event would not be limited to just the loss of residences and 
businesses, but would also damage valuable wildlife habitat, and 
recreational areas. The loss of large amounts of trees, shrubbery, and 
grasses on steep slopes would increase the risk of landslides and 
mudslides during the winter months and would potentially lead to large 
deposits of mud and debris in streams and river channels. These deposits 
could threaten valuable fish habitat for many years. In addition, the loss of 
plant life would severely impact the Lake Washington- Cedar
Sammamish watershed and could drastically increase the vulnerability to 
flooding downstream for many years. 

Roads and Bridges 
Roads and bridges could be damaged from high temperatures caused by 
fires in close proximity to this infrastructure. Depending on the extent of 
the damage, it could take months to complete necessary repairs. 
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Power Lines 
Power lines and power stations may be damaged or destroyed by fire 
leaving businesses and residences without electricity for days. 

Water 
The demand for water for firefighting purposes may be greater than 
system capacity is set up to handle. As a result, residents may be asked 
to conserve water to allow water tanks to be refilled. Conservation efforts 
include taking shorter showers, not watering lawns and gardens, and 
waiting to do laundry among other actions. Carnation, Washington was 
forced to make this request of its citizens during a 30-acre wild land-urban 
interface fire that occurred on August 21, 2003. 

Risk Analvsis 
The region covered in this plan is made up of ten Cities and four Special 
Purpose Districts. The cities are mostly developed with some areas of in-fill 
still to be completed. Several of the cities have unincorporated areas at their 
borders that may be annexed in the future. One special purpose district, 
Olympic View Water and Sewer District, encompasses a small amount of 
unincorporated area, and this land is already moderately developed. 

Should a wildland-urban interface fire occur, the impacts of the fire would vary 
greatly with the size and location of the fire, fuel sources, weather conditions, 
and topography. It is unlikely that a major wildland-urban interface fire would 
seriously impact the region as a whole. In the event of a large wildland-urban 
interface fire, additional resources could be requested through activation of 
interlocal and mutual aid agreements in addition to other state and federal fire 
resources. 

According to the United States Bureau of Land Management, the north King 
and south Snohomish Counties region would be considered "Category C," an 
"Occluded Community." This is a situation where the wildland is contained in 
parks or open land occur within cities. 70 

Over the last twenty years, the open land between the cities in the north King 
and south Snohomish Counties region has filled in significantly, and there is 
little land that is undeveloped. As the population continues to grow and fill in 
the remaining pockets of undeveloped or under-developed land, the risk of 
wildland-urban interface fires will continue to decrease. In the meantime, 
there is a Moderate Probability of this type of event occurring in the north King 
and south Snohomish Counties area, with a Low to Moderate Risk to 
persons, property and the environment if it should occur. 
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Wildland-Urban Interface Fire Mitigation 

Existing Mitigation A~tb!ities 

ill Maintain right-of-way to minimize dry grasses and undergrowth. 
() Restrict or ban use of fireworks within city limits. 
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Wildland-Urban Interface Fire Resource Directory 
The following resource directory lists the resources and programs that can assist 
county communities and organizations. The resource directory will provide 
contact information for local, county, regional, state and federal programs that 
deal with natural hazards. 

Federal 
United States Fire Administration 
As an entity of the Department of Homeland Security and the Federal Emergency 
Management Agency, the mission of the USFA is to reduce life and economic 
losses due to fire and related emergencies, through leadership, advocacy, 
coordination, and support. 

Contact: United States Fire Administration 
Address: 16825 South Seton Avenue; Emmitsburg, MD 21727 
Phone: (301)447-6771 
Website: http://www.usfa.fema.gov 

National Interagency Fire Center Publications Management System 
The National Interagency Fire Center (NIFC) in Boise, Idaho, is the nation's 
support center for wildland firefighting. Seven federal and state agencies call 
NIFC home and work together to coordinate and support wildland fire and 
disaster operations. These agencies include the Bureau of Indian Affairs, Bureau 
of Land Management, Forest Service, Fish and Wildlife Service, National Park 
Service, National Association of State Foresters, National Weather Service, and 
Office of Aircraft Services. 

Contact : National Interagency Fire Center Publications Management System 
Address: 3833 South Development Avenue; Boise, ID 83705 
Phone: (208)387-5512 
Website: http://www.nifc.gov 

United States Bureau of Land Management 
The Bureau of Land Management, an agency within the U.S. Department of the 
Interior, administers 261 million surface acres of America's pubic lands, located 
primarily in 12 Western States. The BLM sustains the health, diversity, and 
productivity of the public lands for the use and enjoyment of present and future 
generations. 

Contact: Bureau of Land Management, Office of Public Affairs 
Address: 1849 C Street, Room 406-LS; Washington DC 20240 
Phone: (202)452-5125 
Fax: (202)452-5124 
Website: http://www.blm.gov 

USDA Forest Service - Pacific Northwest Region 
The Forest Service provides resources for the protection of wildland resources. 

Contact : USDA Forest Service - Pacific Northwest Region 
Physical Address: 333 SW First Ave.; Portland, OR 97208 
Mailing Address: PO Box 3623; Portland, OR 97208-3623 
Phone: (503)808-2971 
Website: http://www.fs.fed. us/r6 
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USGS Water Resources 
This web page offers current US water news; extensive current (including real
time) and historical water data; numerous fact sheets and other publications; 
various technical resources; descriptions of ongoing water survey programs; 
local water information; and connections to other sources of water information. 

Contact: USGS Water Resources 
Website: http://water.usgs.gov 
Or: http://water. usgs.gov/public/realtime. html 

Federal Emergency Management Agency (FEMA) 
FEMA provides maps of flood hazard areas, various publications related to flood 
mitigation, funding for flood mitigation projects, and technical assistance. FEMA 
also operates the National Flood Insurance Program. FEMA's mission is to 
reduce loss of life and property and protect the nation's critical infrastructure from 
all types of hazards through a comprehensive, risk-based, emergency 
management program of mitigation, preparedness, response and recovery. 
FEMA Region X serves the northwestern states of Alaska, Idaho, Oregon, and 
Washington. 

Contact: FEMA, Federal Regional Center, Region 10 
Address: 228th St. SW, Bothell, WA 98021-9796 
Phone: (425) 487-4678 
Website: http://www.fema.gov 
To obtain FEMA publications: 
Phone: (800) 480-2520 

State 
Washington State Department of Natural Resources, 
Fire Prevention Program 
Responsible for wildfire protection of the State's 12 million acres of private and 
state forest land. 

Contact: Washington State Department of Natural Resources, 
Fire Prevention Program Coordinator 

Address: P.O. Box 47037, Olympia, WA 98504-7037 
Phone: (360)902-1754 
Fax: (360)902-1757 
Email: fire prevention@wadnr.gov 
Website: http://www.dnr.wa.gov/htdocs/ro/prevent.htm 

Washington State Department of Natural Resources, 
Backyard Forest Stewardship 
A program designed to provide wildfire safety information to people living in the 
Wildland-Urban Interface areas. 

Contact: Washington State Department of Natural Resources, Backyard Forest 
Stewardship 
Address: P.O. Box 47037, Olympia, WA 98504-7037 
Phone: (360)902-1754 
Fax: (360)902-1757 
Website: http://www.dnr.wa.gov/htdocs/rp/stewardship/bfs/ 
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Washington Department of Fish and Wildlife 
The organization's mission is to protect and enhance Washington's fish and 
wildlife and their habitats for use and enjoyment by present and future 
generations. WDFW regulates stream activity and engages in stream 
enhancement activities. 

Contact: Washington Department of Fish and Wildlife 
Physical Address: 600 Capitol Way North; Olympia, WA 98501-0191 
Mailing Address: 1111 Washington St SE; Olympia, WA 98501 
Phone: (360)902-2515 
Website: http://wdfw.wa.gov 
Email: wildthinq@dfw.wa.gov 

Regional Office: Washington Department of Fish and Wildlife 
Address: 16018 Mill Creek Blvd.; Mill Creek, WA 98012 

Phone: (425)775-1311 

Washington Department of Natural Resources 
DNR's role is to protect and manage State lands and other natural resources 
such as water, wildlife, and fish. The Department is also responsible for fire 
prevention and suppression. 

Contact: Washington Department of Natural Resources 
Address: 1111 Washington Street SE; Olympia, WA 98504 
Mailing Address: PO Box 47000; Olympia, WA 98504-7000 
State Phone: (360)902-·1 000 
Regional Info: (800)527-3305 
Fax: (360)902-1775 
Website: http://www.dnr.wa.gov 

Contact: Washington Department of Natural Resources, Northwest Region 
Address: 919 N Township Street; Sedro Woolley, WA 98284-9333 
Phone: (360)856-3500 
Fax: (360)856-2150 
Website: http://www.dnr.wa.gov 

Fire Prevention Program, Washington Department of Natural Resources 
Providing assistance and best practices information for the purposes of 
protecting lives, the forest ecosystem, and property. 

Contact: Fire Prevention Program, Washington Department of Natural Resources 
Address: 1111 Washington Street SE; Olympia, WA 98504 
Mailing Address: PO Box 47037; Olympia, WA 98504-7037 
State Phone: (360)902-1757 
Fax: (360)902-1757 
Website: http://www.dnr. wa.gov 
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Urban and Community Forestry, 
Washington Department of Natural Resources 
A Federal-supported program providing organizational and technical urban 
forestry assistance to communities. 

Contact: Urban and Community Forestry, Washington Department of Natural Resources 
Address: 1111 Washington Street SE; Olympia, WA 98504 
Mailing Address: PO Box 47012; Olympia, WA 98504-7012 
State Phone: (360)902-1400 
Fax: (360)902-1757 
Website: http://www.dnr.wa.gov 

Interactive Weather Information Network (IWIN) 
Current weather information in cooperation with NOAA. 

Website: http://iwin. nws. noaa.qov/iwin/wa/wa/html 
Or: http://iwin.nws.noaa.gov/main.html 
Email: W-IWIN.Webmaster@noaa.gov 

Publications and Additional Resources 
Washington State Hazard Identification and Vulnerability Assessment 
(HIVA) 
The Washington State Hazard Identification and Vulnerability Assessment (HI VA) 
assesses natural and technological (man-made) hazards in Washington State. 
Assessment is the initial step in the emergency management process that leads 
to mitigation against, preparedness for, response to, and recovery from hazards. 
Hazards have the potential of becoming disasters or emergencies that can 
adversely affect the people, environment, economy, and property of the state. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 

Washington State Hazard Mitigation Strategy 
A state-wide plan designed to identify, prioritize, and prevent or minimize natural 
and technical (man-made) hazards. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 

Washington State Comprehensive Emergency Management Plan 
This document establishes emergency management functions and the 
responsibilities of the Washington State Military Department, Emergency 
Management Division (EMD), state agencies, commissions, boards, and 
councils. 

Contact: Washington State Military Department, Emergency Management Division 
Address: Plans Section, Camp Murray, Washington 98430-5122. 
Phone: (800)562-61 08 
Website: http://emd.wa.gov 

North King and South Snohomish Counties 
Regional Mitigation Plan 11-152 

Section II- HIVA 
Wildland-Urban Interface Fire 

September 2010 



North King and South Snohomish Counties 
Regional Mitigation Plan II - 153 

Section II- HIVA 
Wildland-Urban lntetface Fire 

September 2010 



1 The Weather Channel. Available WWW: 
http://www. weather.com/weather/climatology/monthly/US W A0395 

2 Ibid. 
3 Washington State Emergency Management Division. Available WWW: http://cmd.wa.gov/. 
4 Snohomish County Department of Emergency Management. Hazard Identification and Vulnerability 

Analysis (January 2002). 
5 Snohomish County Department of Emergency Management. Hazard Identification and Vulnerability 

Analysis (January 2002). 
6 Seattle Public Utilities. Drinking Water Quality Annual Report (May 2003). 
7 Snohomish County Department of Emergency Management. Hazard Identification and Vulnerability 

Analysis (January 2002). 
8 Alderwood Water and Wastewater District. Annual Water Quality Report. (June 2003). 
9 Ibid. 
10 Washington State Emergency Management Division. Hazard Mitigation Survey Team Report. 
11 The Pacific Northwest Seismograph Network. Earthquake Hazards in Washington and Oregon: Three Source 

Zones. Available WWW: http://www .geophys. washington.edu/SEI S/PNSN/CascadiaEQs.pdf 
12 Coombs, H.A., et al. "Report of the Review Panel on the December 14, 1872 earthquake", Appendix D: 

Selected Supporting Information (December 1976). 
13 Washington State Emergency Management Division. Hazard Mitigation Survey Team Report. 
14 Washington State Emergency Management Division. Washington State Hazard Identification and 

Vulnerability Assessment (1-UV A) (April 2001 ). 
15 Madin, Ian P. and Zhenming Wang. Relative Earthquake Hazard Maps Report (1999), DOG AMI 
16 Planning for Natural Hazards: The Oregon Technical Resource Guide, Department ofLand Conservation 

and Development (July 2000). Ch. 8, pp. 8. 
17 Washjngton State Emergency Management Division. Hazard Mitigation Survey Team Report. 
18 "A region at risk." March 4, 2001. The Oregonian. 
19 Washington Washington State Emergency Management Division. Washington State Hazard Identification 

and Vulnerability Assessment (HIV A) (April2001). 
20 Questions and Answers on Earthquakes in Washington and Oregon (February 2001) Available WWW: 

www.geophys.washington.edu/seis/pnsn/info general/faq.html. 
21 "A region at risk." March 4, 2001. The Oregonian. 
22 United States Geological Survey. Volcanoes of the United States. USGS General Interest Publication 376-

846 (1999). Available WWW: http://neic.usgs.gov. 
23 Washington State Emergency Management Division. Washington State Hazard Identification and 

Vulnerability Assessment (I-UVA) (April 2001). 
24 Ibid. 
25 Wang, Yumei and Clark, J.L. Earthquake damage in Oregon: Preliminary estimates of future earthquake 

losses ( 1999), DOGAMI, Special Paper 29. 
26 Planning for Natural Hazards: The Oregon Technical Resource Guide, Department of Land Conservation 

and Development (July 2000). Ch. 8, pp. 7. 
27 Bertero, Vitelmo et al. Earthquake Basics. Available WWW: 

http://www.eeri.org/cds publications/earthquake basics series/UQ !.pdf. 
28 Planning for Natural Hazards: The Oregon Technical Resource Guide , Department of Land Conservation 

and Development (July 2000). Ch. 8, pp. 7. 
29 Anniversary of the Nisqua/Jy Earthquake Transportation Damage Summary. Available WWW: 

http://www.wsdot.wa.gov/news/earthguakeldefault.htm. 
30 Quake has proven costly to small businesses: Most owners pay for damage out of own pockets. (2002, 

February 28). The Seattle Post-Intelligencer 
31 Burby, R. (Ed.) Cooperating with Nature: Confronting Natural Hazards with Land Use Planning for 
Sustainable Communities (1998), Washington D.C., Joseph Henry Press. 
32 Washington State Emergency Management Division. Hazard Mitigation Survey Team Report. Available 
WWW: http://emd. wa.gov/3-map/mit/hmgp/hmstr-1361/1 0-bldg-codes.htm. 
33 Institute for Business and Home Safety Resources (April2001). Available WWW: http://www.ibhs.net/ . 

North King and South Snohomish Counties 
Regional Mitigation Plan 11 - 154 

Section II- HI VA 
Wildland-Urban Interface Fire 

September 2010 



34 Washington State Emergency Management Division. Washington State Hazard Identification and 
Vulnerability Assessment (IDV A) (April 2001 ). 
35 Western Regional Climate Center (WRCC). Available WWW: http://wrcc.sage.dri.edu/ 
36 Floodplain Management: a Local Administrator's Guide to the National Flood Insurance Program. FEMA. 
Region 10. 
37 Ibid. 
38 Floodplain Management in Missouri. (March 1999) Missouri Emergency Management 
Agency. 
39 Federal Emergency Management Agency. Flood Insurance Study: Snohomish County, Washington and 
Incorporated Areas, Volume I of2 (November 8, 1999). 
40 Department of State Lands, Wetlands Functions and Assessment. Available WWW: 
http://statelands.dsl.state.or.us/fact5.pdf. (May 2001). 
41 Ibid. 
42 Mileti, Denis. Disasters by Design: A Reassessment of Natural Hazards in the United States (1999). Joseph 
Henry Press, Washington D.C. 
43 Brabb, E.E., and B.L. Harrod (Eds). Landslides: Extent and Economic Significance. Proceedings of the 28111 

International Geological Congress Symposium on Landslides (1989). Washington D.C., Rotterdam: Balkema. 
44 Washington State Emergency Management Division. Washington Stale Hazard Identification and 
Vulnerability Assessment (lllV A) (April 2001 ). 
45 USGS Landslide Program Brochure, National Landslide Information Center. United States Geologic Survey. 
46 Washington State Emergency Management Division. Washington State Hazard Identification and 
Vulnerability Assessment (IDVA) (Apri12001). 
47 Ibid. 
48 Ibid. 
49 lbid. 
50 Ibid. 
51 Homeowner 's Guide for landslide control, hillside flooding, debris flows, soil erosion, (March 1997). 
52 Oregon Department of Forestry. Storm Impacts and Landslides of 1996 Final Report (1999). 
53 Department of Land Conservation and Development. Planning for Natural Hazards: The Oregon Technical 
Resource Guide (July 2000). Ch. 5. 
54 Washington State Emergency Management Division. Washington State Hazard Identification and 
Vulnerability Assessment (IDVA) (April2001). 
55 Washington State Department ofEcology. Available WWW: 
http://www .ecy. wa.gov/programs/sea/landsl ides/show/woodway .htm I. 
56 Washington State Office of F inancial Management. Population. Land Area and Density for Cities and Towns 
(April 1, 2008). 
57 Skagit Cmmty Department of Emergency Management. Skagit County Natural Hazards Mitigation Plan 
(Draft: June 2003). 
58 National Oceanic and Atmospheric Administration, et al. Puget Sound Tsunami Sources: 2002 Workshop 
Report. 
59 Ibid. 
60 Skagit County Department of Emergency Management. Skagit County Natural Hazards Mitigation Plan 
ffiraft: June 2003). 
61 Ibid. 
62 United States Geological Survey. Cascades Volcano Observatory. Available WWW: 
http://vulcan.wr.usgs.gov/Volcanoes/ 
63 United States Geological Survey. Cascades Volcano Observatory. Available WWW: 
http://vulcan.wr.usgs.gov/Volcanoes/Cascades/volcanoes cascade range.html. 
64 lbid. 
65 Ibid. 
66 United States Geological Survey. Cascades Volcano Observatory. Available WWW: 
http://vulcan.wr.usgs.gov/Volcanoes/Cascades/yolcanoes cascade range.html. 
67 Available WWW: http://volcano.und.nodak.edu/vwdocs/volc images/img rainier.html. 

North King and South Snohomish Counties 
Regional Mitigation Plan 11 -155 

Section If- HIVA 
Wildland-Urban Interface Fire 

September 2010 



68 United States Geological Survey. Cascades Volcano Observatory. Available WWW: 
http://vu lean. wr. usgs. govN olcanoes/Cascadeslvo !canoes cascade range.htm I. 
69 Kenedi, Christopher A., et al. Volcanic Ash Fall - A "Hard Rain" of Abrasive Particles (2000). Available 
WWW: http://geopubs. wr.usgs.gov/fact-sheet/fs027 -OO/fs027 -00 .pdf. 
70 United States Bureau of Land Management. Identifying the Nation's Wildland-Urban Interface 
Communities: A Guide for State and Federal Land Managers. 

North King and South Snohomish Counties 
Regional Mitigation Plan 11-156 

Section II- HIVA 
Wildland-Urban lntetface Fire 

September 2010 



Woodinville 

The Woodinville community was established in 1871 . The City of Woodinville was 
incorporated in 1993 and operates under a City Council/City Manager form of 
government. As of the 2000 US Census, Woodinville's population is numbered at 
9, 194, with an estimated population of 10,580 in 2008. 

Woodinville is approximately 5.6 square miles and is located in north central King 
County at the north end of the Sammamish River Valley where Little Bear Creek 
meets the Sammamish River. Immediately to the west is the intersection of State 
Route (SR) 522 and Interstate 405. The valley is shaped by steep, thickly-wooded 
slopes. (See map, page 111-319.) 

Most of Woodinville's residential development is located on the hills overlooking the 
valley. Commercial, industrial and agricultural activities are mostly clustered on the 
valley floor, although some light industry is situated on the adjacent slopes. The 
City's commercial and industrial businesses serve an area containing well over 
75,000 people residing in both King County and neighboring Snohomish County. 

Woodinville is home to over 60 wineries, including, Chateau Ste. Michelle Winery, as 
well as other world-renowned businesses: Molbak's and Herb Farm. These 
businesses attract an estimated 1.5 million tourists to Woodinville each year. 

The City of Woodinville is served by the Northshore School District, Woodinville Fire 
& Life Safety District, Woodinville Water District and contracts for police services 
with the King County Sheriffs Office. 

Critical structures are identified in Annex I. 
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Hazard Identification 
Based on past experience, the City of Woodinville rates its risk of natural hazards 
as follows: 

HAZARD 

Drought 
Earthquake 
Flood 

100-year 
Tidal Surge 
Urban 

Landslide 
Severe Storm 
Tsunami & Seiche 
Volcano 
Wildland Urban Interface Fire 

Drought 
Rating: 13 

RATING 
(out of 80 
possible) 

13 
44 

44 
00 
32 
21 
65 
00 
11 
11 

In a drought, the reduction of the amount of available water in reservoirs 
intensifies the debate over water allocation. Woodinville water is dependent 
upon the snow pack from the Cascade Mountains. Weather pattern changes 
and lack of snowfall in the mountain regions may increase the likelihood of 
future water conservation measures. Woodinville Water District purchases all 
its water supply from the City of Seattle for distribution to its customers. The 
majority of the water comes from the Tolt River Reservoir but occasionally the 
water comes from the Cedar River Reservoir. 

Fourteen instances of drought were identified by the State of Washington's 
HIVA from 1902 to 1977.2006 was one of the driest years recorded. The City 
of Woodinville has no known droughts on record to date that significantly 
impacted residents and businesses. 

The City of Woodinville regards drought as a VERY LOW threat. 

Earthquake 
Rating: 44 

As discussed in this document's H/VA, earthquakes occur in Washington 
State on an almost daily basis. While most quakes are minor, seismologists 
tell us that we can expect a 7.0 magnitude deep or intraplate earthquake 
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about every 70 years and an 8.0 or greater subduction quake every 150 to 
1,100 years. 

Based on this information, when a major earthquake occurs in the region, the 
City can expect significant damage, injuries, and possibly deaths. This is due 
in part to the relatively dense concentration of both buildings and people in 
less than eight square miles. 

During the 2001 Nisqually Earthquake, the City of Woodinville experienced 
relatively minor damage, receiving a total of $30,000 in Public Assistance. 

The lack of significant damage was due to a combination of factors including 
the distance away from the epicenter, the direction the shockwave traveled, 
and relatively short length of time the ground actually shook. The fact that 
most of the City's buildings are relatively new (less than 40 years old), are 
mostly woodframe construction, not more than two stories high also played a 
part in how well the City rode out the earthquake. A different combination of 
factors could lead to very different levels of damage. 

Woodinville rates the risk from earthquake as MODERATE-to-HIGH. 

Flood 
Rating: 32-44 

The Federal Emergency Management Agency (FEMA) on June 30, 1997 
classified the community as Zone C (minimal flood hazard). Woodinville can 
experience two or three days of rainfall averaging 2 - 5 inches per day for 
stream building type of flooding to occur. Actual duration and rainfall amounts 
needed to cause flooding depend on the initial condition of the stream, 
groundwater conditions, and runoff conditions. Historically flooding has 
occurred due to overflow of sub basins, pipeline failure and high flows in Little 
Bear Creek. 
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DATE LOCATION DAMAGE 
November 2006 Eastern end of 19495 - Flooding, damage 

144thAve NE cost $43,656 
December 2006 15300 block of SR 202 Flooding, damage 

cost $4,000,under the 
trestle. 

Closed on several 
locations during the 
winter. About 2 ft 
deep. Flooding runs 
down the street. 
Bottle Neck Relief 
Project. 

December 2006 148 Ave NE North of NE Flooding, damage 
145 cost $500. 

December 2006 13460 block of 143rd St Washout damage cost 
Washout $1,000. 

December 2006 124111 Ave and 173rd PL Washout damage cost 
$20,000 

December 2007 SR 202/131 st Ave NE, Flooding, damage, 
underneath the Trestle permanent repair, 

$194,000 
December 2007 17fn Ave NE Slide Washout damage 

Repair costs, $344,000 
December 2007 134m Ave NE- Culvert Flooding Damage, 

$44,000 
December 2007 Sink Hole at the Skate Washout Damage; 

Park costs $25,000 

The City of Woodinville is in good standing with the NFIP and has no findings. 
For more complete information on the City 's NFJP standings, please see Section VI, 
Addendum I. 

100-Year 
Minimal flood plains are found within or near the city. The greatest 
potential is with high water content in the soil causing landslides or 
localized flooding of Little Bear Creek and the Sammamish River. 
However, the River has been well confined within steep banks in the 
Woodinville area and, considering that the 100-year floodplain extends 
only a short distance from the river edge, serious flooding is unlikely. 
Flooding that does occur along these areas may result both from excess 
stream flows and from excess storm water volume. The City is also 
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vulnerable to significant water runoff from steep slopes during heavy 
rainfall. 

Tidal Surge 
Due to the placement of the City, this does not apply. 

Urban 
A variety of urban flood situations are possible and occur on a semi
regular basis. This is primarily due to inadequacies associated with the 
storm water system. 

Overall , the risk from flood is rated MODERATE. 

Landslide 
Rating: 21 

Landslides in Woodinville are possible, but not massive in nature due to the 
minimal number of bluffs or excessively steep hillsides. 

The City of Woodinville rates the landslide risk as LOW-to-MODERATE. 

Severe Storm 
Rating: 65 

The City of Woodinville and Puget Sound area is subjected to severe storms 
on a regular basis. Windstorms and rainstorms occur nearly every winter. 
On rare occasions, the City has also experienced heavy snows and freezing 
rains. 

Winds and snow or ice regularly cause tree branches to break and/or trees to 
fall. This may cause power outages or damage buildings. 

The Inaugural Day Storm in 1993 had winds of 66 mph. This storm 
interrupted power to the reg ion for more than three days. Branches and trees 
were downed and laid across streets, roads, and yards. Roofs were 
damaged from a combination of branches and the wind itself. 

More recently, in the winters of2006-2007 and 2007-2008, the region 
experienced colder-than-normal weather associated with ice, snow, and high 
winds. The combination of these weather phenomenon resulted in power 
outages, landslides, damage to public and private buildings, and localized 
transportation disruptions due to downed trees and power lines. 

The City of Woodinville rates the hazard from severe storm as 
MOD ERA TEL Y HIGH, in part due the regularity of these events. 
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Tsunami & Seiche 
Rating: 00 

The City of Woodinville has no risk of damage or destruction from either 
tsunami or seiche. This is because the City is not located on Puget Sound 
and does not have any large lakes within its borders. 

The risk to the City of Woodinville from tsunami or seiche is considered to be 
NON-EXIST ANT. 

Volcano 
Rating: 11 

The City of Woodinville is unlikely to suffer direct damage from a volcano 
eruption. However, in the event of a nearby eruption, Woodinville may 
experience ashfall which could : 

• Interfere with the operation of motor vehicles, including emergency 
vehicles; 

• Require expensive clean-up efforts by the City government and the 
citizenry; and 

• Cause respiratory distress to citizens. 

The City is highly unlikely to experience any lava flow, lahar activity, or any of 
the other risks associated with volcanoes. 

Secondary effects of a volcano eruption are the influx of refugees into the 
area and how the affects of the volcano on the region impact the City of 
Woodinville. This may be an issue to the City of Woodinville, as resources 
are overwhelmed by numbers of people that the infrastructure is not designed 
to handle and how the region's resources are affected by the volcano. This 
includes everything from roads and highways, water and electric utilities, to 
the regional hospital and shelter facilities, and other essential resources. 

The City of Woodinville's risk from a volcanic eruption is LOW-to
MODERATE. 

Wildland-Urban Interface Fire 
Rating: 11 

Wildland-urban interface fire is a concern to the City of Woodinville primarily 
due to the parks, wetlands, greenbelts, and undeveloped land parcels 
scattered throughout the City. The threat is in reverse proportion to the 
amount of rainfall in the region. When rain is scarce, the fire threat increases. 

Woodinville considers this risk to be LOW-to-MODERATE. 
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Figure 1: Woodinville City Map 
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Mitigation 

Existing and Ongoing Mitigation Activities 
The City of Woodinville is taking the following actions in ongoing efforts to 
mitigate for natural hazards and to maintain public safety. 

All Hazards 
The City of Woodinville is a member of the Emergency Services 
Coordinating Agency (ESCA). As such , Woodinville receives emergency 
management planning and response services. The City has maintained 
relationships with the Woodinville Fire and Life Safety District, as well as 
Woodinville Water District. These districts will be vital in the ability of the 
City to respond during emergencies. 

As part of the preparation and mitigation services, the Woodinville Fire 
and Life Safety District provides education in the form of Community 
Emergency Response Team (CERT) training. This training is provided to 
the citizens of the member Cities and Towns. The goal is to prepare 
people to be self-sufficient for as much as three days after a major 
disaster until safety personnel can get to them. 
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Codes 
Table 1: Woodinville City Codes 

Name of Document 

Zoning Code Ordinance 

Environmental Protection 
Regulations 
State Environmental Policy Act -
City Environmental Policy (SEPA) 

Shoreline Master Plan 

Critical Area Regulation 

Storm Water Master Plan 

Surface Water Design Manual 

North King and South Snohomish Counties 
Regional Mitigation Plan 

Purpose 
Adoption as a minimum standard 
the most current publications and 
standards. 
Implement procedures and policies 
to improve and coordinate plans, 
functions, programs, and resources 
consistent with state and county 
policies for environmental 
protection. 
Protect against adverse effects to 
the public health, the land and its 
vegetation and wildlife by managing 
shorelines. 
Implement the goals and policies of 
the Washington State 
Environmental Policy Act, which is 
intended to protect the natural 
environment and the health and 
safety of the public. 
Minimize adverse effects of 
alterations in groundwater 
quantities, locations, and flow 
patterns. 

Provide guidance on the estimation 
and control of Surface Water runoff 
quantity and quality. 

111-320 

Review 
Schedule* 

2009-2010 

SEPAwas 
last reviewed 
in 

Currently 
beina studied. 

Ordinance, Code, Date 
or Plan Adopted 

WMC 21.01 Ord. 400 
(2005) 2005 

WMC 14.04, Ord. 204-
(1998) Used in 
conjunction with WAC 
197-11 Jul-98 

WMC 24.10 Ord. 173 
(1997) 2009 

WMC 21.24 Ord. 375 
(2004) 2004 

2010 
Completion 
Goal 

WMC 14.09, Ord. 223-
(1998) 1998 
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Name of Document 

International Building Code 

International Residential Code 

International Fire Code 

International Mechanical Code 

Uniform Plumbing Code 

National Electric Code 

City of Woodinville Comprehensive 
Plan 

FloQd Hazard Regulations 

North King and South Snohomish Counties 
Regional Mitigation Plan 

Purpose 

Ensure construction meets minimum 
standards. 

Ensure construction meets minimum 
standards. 

Ensure construction meets minimum 
standards. 

Ensure construction meets minimum 
standards. 

Ensure construction meets minimum 
standards. 

Ensure construction meets minimum 
standards. 

Contains community's vision of the 
City's future, provides a statement 
of long-range goals and policies. 

Monitors Flood Improvement 
endeavors, and regulating 

... p~rn1issible flood olain uses. 

Ill- 321 

Review 
Schedule* 

Inspections 
are done by 
the State 

Ordinance, Code, or Date 
Plan Adopted 

WMC 15.09.15 Ord. 
444 (2007) 2007 

WMC 15.09.20 Ord. 
444 (2007) 2007 

WMC 15.150rd.444 
(2007) 2007 

WMC 15.15.025 Ord. 
444 (2007) 2007 

WMC 15.15.040 Ord. 
444 (2007) 2007 

N/A N/A 

WMC 21.01 , Ord. 400 
(2005} 2005 

WMC 15.21 Ord. 379 
(2004) 2004 
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Review 
Name of Document Purpose Schedule* 

Serves as a guide that promotes 
development in a manner that is not 
only functional, but also 
aesthetically pleasing, promote 
social and economic vitality, and 
foster an enhanced sense of safety, 
comfort, interest and identification 
between people and their 

Commercial Design Standards environment. 

Industrial Design Guidelines Used to develop desiQn procedures. 

Multifamily Design Guidelines 
Woodinville Infrastructure Design 
Standards and Specifications 
(WIDSS) 

Provides criteria, regulations and 
standards to govern the subdividing 

Subdivision Code of land within the Citv. 
* Regulations are updated approximately once every ten years with interim minor updates. 
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Ordinance, Code, or Date 
Plan Adopted 

Dec-05 

Dec-00 

Nov-04 

2007 

WMC 20.02 Ord. 239 
(1999) 2009 
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Drought 
• Each spring, the City of Woodinville sells rain barrels at spring garden 

fairs in the area. Rain barrels allow citizens to capture rain for reuse. 
Citizens who buy the Rain barrels also receive an information 
brochure. 

o Woodinville Water District creates water saving brochures for the 
public to use. 

Earthquake 
• Construction within City is permitted to ensure that all buildings are 

built to earthquake standards. 
• Evaluate Old Woodinville School house for possible reuses; 

considering earthquake codes. 
• Adopt critical area regulations 

Flood 
e Enlarge the outfall at the Sammamish River to accommodate the new 

48-inch pipe that was in stalled in 2008 as part of the improvements at 
the intersection of 131 51 Avenue NE and NE 1751

h Street. 
• Conduct Surface Water Master Plan Study-Identify Surface Water 

system improvements. ' 

Landslide 
• 171 51 Slope Stabilization 
• SR 202 Retaining Wall Repair 
• Adopt critical area regulations 

Severe Storm 
• Work with utilities to minimize damage to power and telephone lines 

from trees. 
0 

Tsunami and Seiche 
., None at this time. 

Volcano 
• None at this time. 

Wildland-Urban Interface Fire 
• Maintain right-of-way to minimize dry grasses and undergrowth. 
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Mitigation Action Items 
The Mitigation Plan identifies short- and long-term action items developed 
through data collection, research, and the public participation process. 
Mitigation Plan activities may be considered for funding through federal and 
state grant programs and when other funds are made available through the 
budgeting process or the passage of bonds. 

Action items address multi-hazard (MH) or hazard-specific issues. Upon 
implementation, the coordinating organizations may look to partner 
organizations for resources and technical assistance. 

To help ensure activity implementation, each action item includes several 
pieces of information in the description. These include: 

• Coordinating Organization 
The coordinating organization is that which is willing and able to 
organize resources, ·find appropriate funding, or oversee activity 
implementation, monitoring and evaluation . The coordinating 
organizations may be local or regional agencies. Organizations written 
in italics are not participating in this Plan but have an established 
relationship with this jurisdiction. 

• Timeline 
Action items include both long- and short-term activities. Each action 
item includes an estimate of the time line for implementation. Short
term action items (ST) are activities that organizations may implement 
with existing resources and authorities within one to two years. Long
term action items (L T) may require new or additional resources or 
authorities, and may take between two and five years to implement. 

• Ideas for Implementation 
Each action item includes ideas for implementation. This may be 
individual steps for one project, or it may be several related projects 
that address the natural hazard. 

• Plan Goals Addressed 
The plan goals are identified to monitor and evaluate how well the 
Mitigation Plan is achieving its goals once implementation begins. 

• Benefit-to-Cost Review 
Due to limitations in staff time, and because project priorities may shift 
based on changes in funding options and local events, a generalized 
Benefit-to-Cost Review and prioritization process is used. The steps 
associated with prioritizing the mitigation projects are as follows: 
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1. The jurisdiction rates the project cost as "high," "medium," or "low" 
in relation to budget and previous projects, and each rating is 
assigned a numerical value. 

2. The project outcome is then rated as "low," "medium," or "high," and 
each of these ratings is assigned a numerical value. 

3. The two values are added together, and the total provides the cost
benefit and the priority. 

Example: 

If a project has a medium approximate cost, and is considered to be 
highly effective, the boxes would be marked as shown below. 

Approx Cost + 
[ ] 1 -High 
[X] 2 - Medium 
[ ] 3- Low 

Effectiveness = 
[ ] 1 -Low 
[ ] 2- Medium 
[X] 3- High 

Priority I Benefit-to-Cost Review 
[ ] 2- Lowest 
[ 1 3 
[ 1 4 
[X] 5 
[ ] 6- Highest 

The priority/benefit-to-cost review ratings with the highest numbers are 
considered to be the highest priorities. As always, however, these are 
subject to financial realities and may not be carried out in the exact 
order indicated. 
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MULTI-HAZARD Mitigation Actions (MH) 
WV-01-MH-ST: Evaluate Old Woodinville School House for 
reconstruction and/or replacement. Follow up with appropriate 
replacement or repair/retrofit activities. 

Ideas for implementation: 
• Phase I - Conduct study to address legal issues; identify possible 

users for the building; identify rehabilitation alternatives; identify site 
reuse alternatives; and identify construction and operating costs 
associated with each alternative. 

• Phase II - identify a fund ing plan based on the preferred alternative. 
• Phase Ill - Secure funding for the preferred alternative. 
• Phase IV- Design and construction, including potential retrofit (if 

building is rehabilitated instead of rebuilt). In Phase IV, in either case, 
the building will be built or rebuilt to safety standards . 

• 
Coordinating Organization: 

Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit-to Cost Review: 

Woodinville Public Works 
$4,000,000 
Contingency Fund, other public funds 
2009-2014 
Protect Life and Property; Protect Natural 
Systems; Encourage Partnerships 
6 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
[X] 1- High 
[ ] 2- Medium 
[ ] 3- Low 

North King and South Snohomish Counties 
Regional Mitigation Plan 

[ ] 1 - Low [ ] 2 - Lowest 
[X] 2- Medium [X] 3 
[ ] 3- High [ ] 4 

[ ] 5 

Ill - 327 

[ ] 6 - Highest 
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WV-02-MH-ST: Install emergency generator at Carol Edwards Center, 
Building D. (The Carol Edwards Center is designated and used as an 
emergency shelter as needed and appropriate.) 

Ideas for implementation: 
• Install emergency back-up generator to provide power in case of power 

outages. 
• Generator to be up to a 100 ~ standby emergency generator, with 

automatic transfer switch, warning system and a mounted fuel tank. 
The generator is sized to provide power for 72 hours at 75% load, plus 
25% reserve to accommodate normal testing. 

Coordinating Organization: 
Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit-to Cost Review: 

Woodinville Public Works 
$200,000 
Contingency Fund 
2009 
Protect Life and Property; Provide for 
Emergency and Critical Services; Facilitate 
Continuity and Recovery 
6 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
[ ] 1 -High 
[ ] 2- Medium 
[X] 3- Low 

North King and South Snohomish Counties 
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[ ] 1 - Low [ 1 2 - Lowest 
[ ] 2 - Medium [ 1 3 
[X] 3 - High [ 1 4 

[ 1 5 

111-328 

[X] 6 - Highest 
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WV~03PMH~ST: SR 202 Retaining Wall Repair. 

Ideas for implementation: 
• Permanently repair the retaining wall along the east side of 131 st Street 

I SR 202, just north of Little Creek Parkway by pressure injecting grout 
into the wall to fill the voids in the wall. (The retaining wall was 
damaged in the December 2007 Flood of Little Bear Creel<.) 

Coordinating Organization: 
Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit=to Cost Review: 

Woodinville Public Works 
$194,000 
Street Reserve Fund, FHWA grant 
2009 
Protect Life and Property; Protect Natural 
Systems; Provide for Emergency and 
Critical Services 
6 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
[ ] 1 -High 
[ ] 2- Medium 
[X] 3 - Low 

North King and South Snohomish Counties 
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[ ] 1 - Low [ ] 2 - Lowest 
[ ] 2 - Medium [ ] 3 
[X] 3 - High [ ] 4 

[ ] 5 

111-329 

[X] 6- Highest 
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WV-04-MH-ST: 171 5
t Street Slide Repair 

Ideas for implementation: 
• Construct a "soldier pile" retaining wall to stabilize the toe of the 

roadway slope. This slope was eroded by Woodin Creek during the 
December 2007 Flood. 

Coordinating Organization: 
Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit-to Cost Review: 

Woodinville Public Works 
$344,000 
Street Reserve Fund, FHWA grant 
2009-2010 
Protect Life and Property; Protect Natural 
Systems; Provide for Emergency and 
critical Services 
6 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
[ ] 1 -High 
[ ] 2- Medium 
[X] 3- Low 

North King and South Snohomish Counties 
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[ ] 1 - Low [ ] 2 - Lowest 
[ ] 2 - Medium [ ] 3 
[X] 3 - High [ ] 4 

[ ] 5 

Ill- 330 

[X] 6- Highest 
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WV-05-MH-ST: Enforce code requiring electrical utilities to use 
underground construction methods where possible to reduce power 
outages and minimize potential for injuries from downed lines. 

Ideas for implementation: 
• Continue to require the use of underground utilities for new 

development. 

Coordinating Organization: 
Estimated Price: 
Funding Source: 

Time line: 
Plan Goals Addressed: 

Benefit-to-Cost Review: 

Woodinville; Puget Sound Energy 
(Part of daily operations) 
General Fund 
Ongoing 
Protect Life & Property; Encourage 
Partnerships; Provide for Emergency & 
Critical Services; Facilitate Continuity & 
Recovery 
6 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
[ ] 1- High 
[ ] 2 - Medium 
[X] 3- Low 

North King and South Snohomish Counties 
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[ 1 1 - Low [ 1 2 - Lowest 
[ 1 2 - Medium [ 1 3 
[X] 3- High [ ] 4 

[ ] 5 

Ill- 331 

[X] 6 - Highest 
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WV-06-MH-L T: Sammamish Bridge Replacement. As a primary arterial, 
this is a key route for emergency vehicles and public safety. 

Ideas for implementation: 
• Replace .25 miles of primary arterial (Sammamish Bridge). 
• Widen existing two-lane road and bridge section. 
• Add curb-gutter, sidewalks and bike lanes for travel and queue 

storage. 
• Retrofit to current seismic standards. 

Coordinating Organization: 
Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit-to Cost Review: 

Woodinville Public Works 
$6,500,000 
Various Funds, Grants, Utility Fund, REET 
1 and/or 2, Street Reserve Fund 
5 years 
Protect Life and Property; Provide for 
Emergency and Critical Services; Facilitate 
Continuity and Recovery; Protect Natural 
Systems 
3 

Approx Cost + Effectiveness = Priority I Benefit-to-Cost Review 
[X] 1- High 
[ ] 2- Medium 
[ ] 3- Low 
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[ ] 1 -Low 
[X] 2 - Medium 
[ ] 3 - High 

Ill- 332 

[ 1 2- Lowest 
[X] 3 
[ 1 4 
[ 1 5 
[ 1 6- Highest 
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EARTHQUAKE Mit igation Actions (E) 

WV-07-E-ST: Conduct non .. structural retrofit activities. 

ideas foil' implementation: 
Q Sirap down and secure computers and other office equipment and 

machinery. 
• Secure shelves, lockers, and furniture to walls. 
• Conduct walk-throughs to ensure that heavy items are not stored 

overhead. Secure in place or move to safer locations. 
<fl Mount computer servers on seismic isolation platforms, or use other 

appropriate technology to secure servers. 
• Ensure facility water heaters are strapped securely to wall studs in 

accordance with current requirements. 
~ Secure ceiling tiles and light fixtures with wires. 
G Secure ducts and piping. 
tn Use plastic sleeves on fluorescent lighting tubes. 
• Secure artwork. 
• Replace untempered glass with tempered glass, or install polyester 

shatter-resistant film over existing glass. 
o Install child-proof latches on drawers and cabinets in appropriate 

locations. 

Coordinating Organization: 

Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Woodinville Maintenance; Woodinville 
Public Works 
$500 
General funds 
3 years, ongoing 
Protect Life & Property; Provide for 
Emergency or Critical Services; Facilitate 
Continuity and Recovery 
5 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
[ ]1 -High 
[ ] 2- Medium 
[X] 3 - Low 
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[ ] 1 - Low [ ] 2 - Lowest 
( ]2 - Medium [ ] 3 
[X] 3- High [ ] 4 

[ 1 5 

Ill - 333 

[X] 6- Highest 
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FLOOD Mitigation Actions (F) 

WV-08-F-ST: 1715
t Storm Drain Installation. 

Reduce urban flooding by installing 3,000 linear feet of piped drainage 
system. 

Ideas for implementation: 
• Regional conveyance system will collect runoff from NE 171 st Street 

and southern downtown area. 
• Untreated runoff will be directed away from Woodin Creek and 

conveyed to a water quality facility for treatment prior to discharge. 
• Updated system will serve as Woodin Creek high flow bypass. 

Coordinating Organization: 
Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit-to Cost Review: 

Woodinville Public Works 
$1,580,000 
Surface Water Reserve Fund 
2011 - 2013 
Protect Life and Property; Protect Natural 
Systems 
4 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
[ ] 1 -High 
[X] 2 - Medium 
[ ] 3- Low 
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[ ] 1 - Low [ ] 2 - Lowest 
[X] 2 - Medium [ ] 3 
[ ] 3 - High [X] 4 

[ 1 5 

Ill- 334 

[ ] 6 - Highest 
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WV-09-F-ST: BNRP Outfall 

Ideas for implementation: 
• Enlarge the outfall at the Sammamish River to accommodate the new 

48-inch pipe that was in stalled in 2008 as part of the improvements at 
the intersection of 131 51 Avenue NE and NE 1751

h Street. 

Coordinating Organization: 
Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit-to Cost Review: 

Woodinville Public Works 
$750,000 
Surface Water Reserve Fund 
2009 
Protect Life and Property; Protect 
Natural Systems 
6 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
{ ] 1- High 
[ ] 2- Medium 
[X] 3- Low 

Norlh King and South Snohomish Counties 
Regional Mitigation Plan 

[ ] 1 - Low [ ] 2 - Lowest 
[X] 2 - Medium [ ] 3 
[ ] 3 - High [ ] 4 

[X] 5 

111 - 335 

[ ] 6- Highest 
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WV-1 0-F-ST: Surface Water Master Plan 

Ideas for implementation: 
• Prepare Surface Water Master Plan to identify current surface water 

system deficiencies and needed improvements to support long-term 
community development. 

• 
Coordinating Organization: 

Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit-to Cost Review: 

Woodinville Public Works 
$300,000 
Surface Water Reserve Fund 
2009-2010 
Protect Life and Property; Protect Natural 
Systems 
6 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
[ ] 1 -High 
[ ] 2- Medium 
[X] 3- Low 
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[ ] 1 - Low [ ] 2 - Lowest 
[ ] 2 - Medium [ ] 3 
[X] 3 - High [ ] 4 

[ 1 5 

Ill- 336 

[X] 6 - Highest 
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WV-11 -F-L T: Little Bear Creek 134th Culvert. Replace existing culverts. 

Ideas for implementation: 
• Replace three 48-inch culverts located at the 134th Avenue NE 

crossing of Little Bear Creek. 
• Removes barriers for fish passage. 
101 Improves water flow and reduces possibility of water back-up resulting 

in urban flooding . 

• 
Coordinating Organization: 

Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit-to Cost Review: 

Woodinville Public Works 
$1,81 5,000 
Surface Water Reserve Fund 
5+ years 
Protect Life and Property; Protect Natural 
Systems 
4 

Approx Cost + Effectiveness = Priority I Benefit-to-Cost Review 
[ ] 1- High 
[X] 2 - Medium 
[ ] 3 - Low 
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[ ] 1 -Low 
[X] 2- Medium 
[ ] 3 - High 

Ill- 337 

[ ] 2- Lowest 
[ ] 3 
[X] 4 
[ ] 5 
[ ] 6 - Highest 
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WV -12-F-L T: Woodin Creek Surface Water Improvement. Sediment 
from bank erosion and creek bed scour has accumulated in various 
areas in the Woodin Creek channel along NE 171st Street, resulting in 
decreased flow capacity in Woodin Creek and has caused road and 
private property flooding. This project will also lessen impacts on fish. 

Ideas for implementation: 
• Evaluate alternatives to provide a sediment collection facility for the 

main stem of Woodin Creek. 
• Construct a settlement basin and landscape the area. 
• Remove identified barriers for fish passage. 
• Identify and implement components to improve water flow and reduce 

possibility of water back-up resulting in urban flooding. 

Coordinating Organization: 
Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit-to Cost Review: 

Woodinville Public Works 
$1,800,000 
Surface Water Reserve Fund 
5+ years 
Protect Life and Property; Protect Natural 
Systems 
4 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
[ ] 1 -High 
[X] 2 - Medium 
[ ] 3- Low 
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[ ] 1 -Low 
[X] 2 - Medium 
[ ] 3- High 

Ill - 338 

[ 1 2- Lowest 
[ 1 3 
[X] 4 
[ 1 5 
[ ] 6 - Highest 
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WV-13-F-L T: 195th Culvert Enhancement. 

Ideas for implementation: 
• Upgrade current culvert's capacity by building a parallel culvert or 

replacing culverts with a single bridge span. 
o Results in opening up a fish passage and increases water flow 

capacity. Also reduces the risl< of area flooding. 

Coordinating Organization: 
Estimated Price: 
Funding Source: 

Timeline: 
Plan Goals Addressed: 

Benefit-to Cost Review: 

Woodinville Public Works 
$1,295,000 
Surface Water Reserve Fund 
5+ years 
Protect Life and Property; Protect Natural 
Systems 
4 

Approx Cost + Effectiveness= Priority I Benefit-to-Cost Review 
[ 1 1 - High 
[X] 2 - Medium 
[ ] 3- Low 
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[ J 1 - Low [ J 2 - Lowest 
[X] 2 - Medium [ ] 3 
[ ] 3 - High [X] 4 

[ 1 5 

Ill - 339 

[ 1 6 - Highest 
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The following pages provide an at-a-glance list for each jurisdiction's projects and action 
items. The following information is provided: 

• Project identifier (number) 
• Priority number 
<~~ Grid/checkmarks for 

o Hazard addressed 
o Goal(s) addressed 

• Benefit-to-cost Review 
• Project status (new or continued) 

A more complete description of the projects is found in the appropriate breakout, along 
with ideas for implementing the projects. 

As stated on page 111-1 and 111-9, these projects will be maintained and/or implemented 
based on available funding streams and/or the receipt of grand funds. 
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Status: Continued from original Plan 
Ongoing efforts. 
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Project ID: M D E 
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Section V: Annexes 

Public Disclosure 
This section of the North King and South Snohomish Counties Regional Mitigation Plan 
seeks to describe facilities critical to the continued function of the ten cities and four 
special districts participating in this plan. Many of the critical facilities referenced in this 
section may be considered as potential terrorist targets. For this reason, the specific lists 
and information provided in A i1lnex A through Annex J are not subject to public disclosure 
under the Freedom of Information Act. 
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Section VI: Addenda 

This section of the North King and South Snohomish Counties Regional Mitigation Plan 
seeks to describe the status each City or Town holds with the National Flood Insurance 
Program and the attendant requirements. 

Addendum A: 
Addendum 8: 
Addendum C: 
Addendum D: 
Addendum E: 
Addendum F: 
Addendum G: 
Addendum H: 
Addendum 1: 
Addendum J: 

Brier, City of 
Edmonds, City of 
Kenmore, City of 
Lake Forest Park, City of 
Lynnwood, City of 
Mill Creek, City of 
Mountlal<e Terrace, City of 
Mukilteo, City of 
Woodinville, City of 
Woodway, Town of 
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ADDENDUM 1: WOODINVILLE 

NFIP I Flood Threat Statement 

As stated the description of flood threat in Section Ill of this Plan, 
Woodinville does not have a significant threat from flooding. Historically, 
flooding has occurred clue to overflow of sub basins, pipeline failure and 
high flows in Little Bear Creek. This type of event occurs on a fairly regular 
basis, though with little - or no- damage or impact. The City is aware of 
the potential, however, and as a result, the Woodinville rates this hazard as 
a MODERATE risk. 

Hazard Mit igation Plan - NFIP Requirements 

1. Assessing Vulnerability: Addressing Repetitive Loss Properties 
Requirement §201.6(c)(2)(ii): [The risk assessment] must also address National Flood 
Insurance Program (NFIP) insured structures that have been repetitively damaged by floods. 

A Repetitive Loss Property is defined in the Flood Insurance Manual as "an NFIP insured 
structure that has had at least two paid flood losses of more than $1,000 each in any 1 0-year 
period since 1978." 

Severe Repetitive Loss Properties are defined in 44 CFR §79.2(g) as follows: 

Severe Repetitive Loss Properties are defined as single or multifamily residential 
properties that are covered under an NFIP flood insurance policy and: 

(1) That have incurred flood-related damage for which 4 or more separate 
claims payments have been made, with the amount of each claim (including 
building and contents payments) exceeding $5,000, and with the cumulative 
amount of such claims payments exceeding $20,000; or 
(2) For which at least 2 separate claims payments (building payments only) 
have been made under such coverage, with cumulative amount of such claims 
exceeding the market value of the building. 
(3) In both instances, at least 2 of the claims must be within 1 0 years of each 
other, and claims made within 10 days of each other will be counted as 1 claim. 

Repetitive Loss and Severe Loss ProDitrtles 
Number of repetitive/severe Number, dates and Past or future mitigation 

loss properties 

0 

North King and South Snohomish Counties 
Regional Mitigation Plan 

amounts paid 

n/a 

VI- 247 

activities associated with 
these orooerties 

n/a 

Section VI- NFIP Addendum 
Woodinville 
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2. Identification and Analysis of Mitigation Actions: National Flood Insurance Program 
(NFIP) Compliance 
Requirement: §201.6(c)(3)(ii): [The mitigation strategy] must also address the jurisdiction's 
participation in the National Flood Insurance Program (NFIP), and continued compliance with 
NFIP requirements, as appropriate. 

National Flood Insurance Program Participation 
This section provides an overview of information to consider for inclusion in the LHMP 
regarding NFIP participation. 

Topic Considerations 

• How many NFIP 
policies are in the 
community? 

• What is the total 
premium and 
coverage? 

• How many claims have 
been paid in the 
community? 

Insurance • What is the total 

Summary amount of paid claims 

• How many of the 
claims were for 
substantial damage? 

• Number of structures 
exposed to flood risk 
within the community 

• Describe any areas of 
flood risk with limited 
NFIP policy coverage 

• Does the community 

Staff have a dedicated 
Floodplain Manager or resources 
NFIP Coordinator? 

North King and South Snohomish Counties 
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Response 

14 

Total Premium: $11,295 
Average Premium: $807 
Total Coverage: $4,222,000 
Average Coverage: $301 ,571 

0 

0 

0 

0 

n/a 

No. 
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• Is floodplain 
management an 
auxiliary duty? 

• Is there a Certified 
Floodplain Manager on 
staff? 

• Provide an explanation 
of NFIP administration 
services (e.g., permit 
review, GIS, education 
or outreach, 
inspections, 
engineering capability) 

• What are the barriers 
to running an effective 
NFIP program in the 
community, if any? 

Compliance 
41 Is the community in 

history good standing with the 
NFIP? 

North King and South Snohomish Counties 
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Yes. It is a part of the Public Works 
Director's job description. 

No 

Permit review; education and outreach 
as necessary; inspections. 

nla 

Yes 
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• Are there any 
outstanding 
compliance issues 
(i.e., current 
violations)? 

• When was the most 
recent Community 
Assistance Visit (CAV) 
or Community 
Assistance Contact 
(CAC)? 

• When did the 
community enter the 
NFIP? 

Regulation • What did the 
community's Flood 
Insurance Rate Maps 
(FIRMs) become 
effective? 

North King and South Snohomish Counties 
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No 

Administrative Services: 

• Last CAV meeting occurred on 
April21, 2010 

• Woodinville's Internal Process and 
Instructions for Structures to be 
Constructed and/or Placement of 
Fill within the 100 Year Flood Plain 
submitted to the Flood Plain 
Management Specialist for review 
on April21 , 2010 

• Letter to the City Manager (dated 
April 23, 201 0) from the Flood Plain 
Management Specialist: 

1) Floodplain Regulations -
Chapters 15.21 , 21.06 and 
21.24.210-280 "found the 
City to be fully compliant 
with NFIP and State 
floodplain management 
regulations." 

2) Procedures - Reviewed by 
the Flood Plain 
Management Specialist 
"considered to be very 
adequate to administer 
provisions" 

April21, 2010 (CAV) 

May 16, 1995 

May 16, 1995 
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• Are the FIRMs digital 
or paper? 

• Does the Floodplain 
Ordinance meet or 
exceed FEMA or 
State minimum 
requirements? 

North King and South Snohomish Counties 
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Paper 

Meets the requirements. 
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i g and South Snoho North K 
Regiona Mitigation Plan 

• Provide an 
explanation of the 
permitting process 
and include a copy of 
floodplain permit 

rish Counties 
VI- 252 

The threat of flood is low enough that 
there is no permit specific to floodplains. 
All building permit applications undergo 
review for flood risk as part of the 
standard review process. 

When a building is proposed near a creek 
or waterway, the applicant is required to 
obtain SEPA review, a shoreline permit if 
the development is near the Sammamish 
River or Little Bear Creek. If the 
development occurs in the waterway 
itself, an HPA or JARPA permit is 
required, depending on the scope of work. 

City permits are generally entered and 
submitted online. See: 
httg://www.ci.woodinville.wa.us/Work/ESer 
vices.asg 

Permitting Process: 

• Pre Application meeting 

• Permit/Project applications are 
reviewed for compliance with 
applicable codes and regulations 
(including flood plain regulations) 

• Permit document includes the 
conditions of approval and required 
inspections 

FEMA Flood Elevation Certificate 

• Development Services provides 
FEMA Flood Elevation Certificate 
forms and provides assistance to 
the applicant in completing the form 

• New NFIP Elevation Certificate is 
prepared and signed by a licensed 
land surveyor prior to Final 
Inspection and submitted to the 
Development Services Department 

• Building Plans Examiner verifies 
that the certificate is consistent with 
approved construction drawings 
and site conditions 

• A copy of the final NFIP Flood 
Elevation Certificate is placed in 
the permit/project file and a copy is 
placed in the NFIP Flood Elevation 
Certificate Filesection VI - NFIP Adde~d~m 

WoodmVJI/e 
September 2010 



• Does the community No 
participate in CRS? 

Community 
Rating 
System • Does the plan No 
(CRS) include CRS 

planning 
requirements 

NFIP Continued Compliance Actions 
The requirement to include actions related to continued compliance with the NFIP in the 
LHMP's Mitigation Strategy is not met by discussing ways to reduce flood risk. The 
Mitigation Strategy must include actions that address the administration of the NFIP in the 
community. This section outlines topics to consider when developing NFIP compliance 
related actions. 

Topic Considerations 

• Identify need for additional 
staff 

Staff 
resources 

0 Identify training needs of 
existing staff 

• When is the next Community 
Compliance Assistance Visit anticipated? 

• Are there potential ordinance 
changes to consider to 
strengthen requirements? 

• Are there potential 
Regulation improvements to permitting 

process or other 
administrative aspects of the 
community's NFIP program? 

e Could the community 

North King and South Snohomish Counties 
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Response 
The City is at a mature stage of 
development (i.e., is mostly 
developed), and further is not at 
high-risk of flooding. As a result, 
scarce resources (staffing, time 
and money) are directed at 
higher priority projects and 
issues. 

None identified 

2010 

None identified 

None identified 

No 

Section VI - NFIP Addendum 
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Topic Considerations 
enhance its floodplain 
services? 

• Are there flood prone areas 
that need new flood studies? 

• What areas are highest 

Flood Risk priority and why? 

Maps 
• Does the community have 

new data that can be 
included in future flood map 
updates? 

Discuss community outreach and 
education. 
Consider outreach and education 
to provide in the community. 
Outreach can be targeted to 
increase NFIP policies, promote 
NFIP services, or increase 
knowledge of local flood risk, 
among other topics. 
Consider a variety of audiences, 
such as elected officials or 
builders. 

Community 
Outreach 

North King and South Snohomish Counties 
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Response 

No 

n/a 

No 

Community outreach and 
education is directed more toward 
all-hazards rather than flooding 
due to the minimal threat from this 
hazard. 

Education & Outreach: 

+ 

+ 

+ 

+ 

+ 

Participation in the 
National Flood Plain 
Insurance Program 
Participation in Department 
of Ecology Community 
Assistant Visits (CAV 
meetings) 
Provides access to flood 
plain information (mapping, 
Woodinville's GIS Data, 
studies, etc) 
Regulation of 
development, within the 
flood plain, through the 
adoption of regulations, 
processes, and procedures 
compliant with NFIP and 
State floodplain 
management regulations 
Parcels, located in the 
flood plain hazard area, 
have been tagged in the 
City's parcel data base in 
the City's permit tracking 

Section VI- NFIP Addendum 
Woodinville 

September 2010 



Topic Considerations Response 
program 'PERMITS' Plus 

• Provides development 
regulations and permit 
requirements during pre-
application meetings 

• Distributes FEMA Flood 
Elevation Certificates and 
provides assistance to the 
public on how to complete 
flood elevation certificate 

• Does the community want to Possibly, depending on 
participate in the CRS resources. 

Community program? 
Rating 
System 

Identify activities the Investigate options regarding (CRS) • 
community is or will be joining the CRS program. 
pursuing to gain CRS points. 

The following documents are samples of the permits and applications required by the City of 
Woodinville. 

City permits are generally entered and submitted online. See: 
http://www.ci.woodinville.wa.us/Work/EServices.asp 
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CITY OF WOODINVILL E, WA 

REPORT TO THE EMERGENCY PREPAREDNESS 

To: 

From: 
Subject: 

COMMISSION 
17301 133rd Avenue NE, Woodinville, WA 98072 

Honorable Emergency Preparedness 
Commission 
Alexandra Sheeks, Assistant to the City Manager .A,. S 
Commission Membership Discussion 

Date: 4/11/11 

ISSUE: Shall the Emergency Preparedness and Public Safety Commission discuss the 
Commission's membership structure? 

RECOMMENDATION: To discuss the Commission's membership structure. 

BACKGROUND/DISCUSSION: Woodinville Municipal Code (WMC) 2.25.020 provides for the 
membership structure of the Emergency Preparedness and Public Safety Commission. 
Specifically, the WMC calls for seven members on the Commission, with two non-voting ex
officio members. 

The Commission currently has a position that has been vacant since December 2010, and the 
City has received no applications despite multiple efforts at outreach. It may be an opportune 
time for the Commission· to discuss the number and qualifications of its members. Staff has 
added this item to the Commission's 2011-12 Work Plan. 

RECOMMENDED MOTION: 
FOR DISCUSSION ONLY AT THIS TIME. 

Attachment: Woodinville Municipal Code 2.25.020: Emergency Preparedness and Public Safety 
Commission 



2 

ORDINANCE NO. 506 

AN. ORDINANCE OF THE CITY OF WOODINVILLE, WASHINGTON, 
AMENDING WMC CHAPTER 2.25 THERETO; ESTABLISHING AN 
EMERGENCY PREPAREDNESS AND PUBLIC SAFETY COMMISSION TO 
ADVISE THE CITY COUNCIL ON PUBUC SAFETY MATTERS; SETTING 
FORTH CRITERIA AND PROCEDURES FOR THE SELECTION AND 
REMOVAL OF COMMISSIONERS; PROVIDING FOR SEVERABILITY; AND 
ESTABLISHING AN EFFECTIVE DATE. 

WHEREAS, the City Coun~il and citizens of the City of Woodinville have expressed support 
for the creation of an Emergency Preparedness and Public Safety Commission to advise the 
City Council on matters related to public safety; and 

WHEREAS, establishment of an Emergency Preparedness and Public Safety Commission 
w ill serve ·the public interest by facilitating public involvement with public safety issues and 
fostering informed policy formation; 

NOW, THEREFORE, THE CITY COUNCIL OF THE CITY OF WOODINVIlLE, 
WASHINGTON, 'DO ORDAIN AS FOLLOWS: 

Section 1. Amendment of Title 2 WMC. Title 2 of the Woodinville Municipal Code is 
hereby amended by the changes made to Chapter 2.25. New text is shown by underline. 
Deletions are shown by strikethrough: 

EMERGENCY PREPAREDNESS AND PUBLIC SAFETY COMMISSION 

Sections: 
2.25.010 

2.25.020 
2.25.030 
2.25.040 

Emergency Prepai'edness and Public Safety 
Commission Created. 
Membership. 
Meetings. 
Duties and Responsibilities. 

2.25.010 Emergency Prepat·edness and Public Safe!\! 
Commiss ion Craated. 

There is hereby created an Emergency Preparedness and Public 
Safety Commission to provide policy guidance and 
recommendations in meeting the public safety needs of the City. 
The Emergency Preparedness and Public Safety Commission 
sl1all advise and provide recommendations to the City Council on 
matters concerning emerge11cy medical services, emergency 
preparedness, traffic safety issues, and such other matters as 
may be specified by the City Council. 

2.25.020 Membership. 

(1) Number of Commissioners. The Emergency 
Preparedness and Public Safety Commission shall consist of 



seven members, each of whom shall be appointed for a term of 
three years. Provided, that the initial appointments to the 
Commission shall consist of four appointments for terms of two 
years and three appointments for terms of three years. 
Subsequent appointments shall be for three year terms. When two 
consecutive full terms have been served, members may be 
eligible to serve two three-year consecutive terms, if reappointed. 
There must be a one-year interval in service before reappointment 
can be made to the Emergency Preparedness and Public Safety 
Commission. Commissioner terms shall expire on November 1. 

(2) Appointment. Commissioners shall be appointed by the 
Mayor, subject to confirmation by the City Council. 
Commissioners shall reside within the Woodinville City limits at 
the time of their appointment and throughout the duration of their 
terms. Commissioners shall be selected without respect to 
political affiliation and shall serve without compensation. 

(3) Ex Officio Appointments. With the consent of the 
majority of the Emergency Preparedness and Public Safety 
Commission, the Chairperson may appoint up to two (2) non
voting members to the Commission with expertise in a field 
relevant to the Commission's work. Such ex officio 
Commissioners need not be residents of the City of Woodinville. 
The duration of any such ex officio appointments shall be 
established by the Commission at the time of appointment. 

(4) Removal. Members of the Emergency Preparedness and 
Public Safetv Commission may be removed by a majority vote of 
the entire City Council for neglect of duty, conflict of interest, 
malfeasance in office, unexcused absences of more than three 
consecutive regular meetings, or other cause in the City Council's 
sole discretion. The decision of the City Council regarding any 
such removal shall be final and not subject to appeal. 

(5) Vacancies. Vacancies occurring other than through the 
expiration of a Commissioner's term shall be filled for the 
remainder of the term in the same manner as for appointments. 

(6) Advisor. The City of Woodinville Emergency Manager or 
his/her designee shall serve as advisor to the Commission. 

2.25.030 Meetings. 

(1) Officers. The Emergency Preparedness and Public 
Safetv Commission shall elect from its membership a Chairperson 
who shall preside over all Commission meetings, and a Vice 
Chairperson who shall preside in the absence of the Chairperson. 
The Chairperson and Vice chairperson shall be elected annually. 
A majority of the Emergency Preparedness and Public Safety 
Commission members shall constitute a quorum for the 

3 
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transaction of business and a majority vote of those present shall 
be necessary to carry any motion. 

(2) Procedural Rules. The Emergency Preparedness and 
Public Safety Commission shall adopt such rules and regulations 
as are necessary for the conduct of its business. 

(3) Meeting Schedule; Notice and Accessibility of 
Meetings. The Emergency Preparedness and Public Safety 
Commission shall establish a regular meeting schedule, including 
·the time, place and frequency of meetings. The Commission may 
also from time to time hold special meetings. All meetings of the 
Commission shall be governed by and open to the public in 
accordance with Chapter 42.30 RCW. 

2.25.040 Duties and Responsibilities. 

The Emergency Preparedness and Public Safetv Commission 
shall be an advisory board to the City Council, and shall provide 
guidance and recommendations concerning public safety issues. 
The duties of the Commission shall include, but are not 
necessarily limited to, the following: 

(1) Analyze community needs for public safety services and 
provide recommendations concerning the utilization of 
present and future public safety facilities. 

(2) Review emergency preparedness planning and public 
safety issues and policies as directed the City Council. 

(3) Review and formulate recommendations on matters 
referred to the Commission by the City Council within the 
authority of the Commission. 

(4) Review emergency response procedures for City 
sponsored community events. 

(5) Review and make recommendations concerning public 
safety ordinances and City options relating to public safety 
grants from the U.S. Department of Homeland Security 
and other extemal funding sources. 

(6) Review updates to the City's Comprehensive Emergency 
Preparedness Plan, future annexations and emergency 
support functions. 

(7) Assess levels of community preparedness and recommend 
policies, training and facility investments. 

,. 



(8) Review proposed community preparedness public 
outreach programs and events. 

(9) Coordinate with relevant community organizations for 
effective resource sharing, public education and grant 
solicitation. 

Section 2. Severability. If any section, sentence, clause, or phrase of this ordinance 
should be held to be invalid or unconstitutional by a court of competent jurisdiction, such 
invalidity or unconstitutionality shall not affect the validity or constitutionality of any other section, 
sentence, clause or phrase of this ordinance. 

Section 3. Effective Date. This ordinance, or a summary thereof consisting of the title, 
shall be published in the official newspaper of the City, and shall take effect and be in full force 
(30) days after final passage. 

ADOPTED BY THE CITY COUNCIL AND SIGNED IN AUTHENTICATION OF ITS PASSAGE 
THIS 12th DAY OF OCTOBER 2010. 

ATTEST/AUTHENTICATED: 

PASSED BY THE CITY COUNCIL: 10-12-2010 
PUBLISHED: 10-18-2010 
EFFECTIVE DATE: 10-25-2010 
ORDINANCE NO. 506 

d/d/2 
Charles E. Price, Mayor 
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CITY OF WOODINVILLE, WA 

REPORT TO THE EMERGENCY PREPAREDNESS 
COMMISSION 

To: 

From: 
Subject: 

17301 133rd Avenue NE, Woodinville, WA 98072 

Honorable Emergency Preparedness 
Commission 
Alexandra Sheeks, Assistant to the City Manager -ft S 
Earthquakes and Other Disasters 

Date: 4/11/11 

ISSUE: Shall the Emergency Preparedness and Public Safety Commission discuss the topic of 
preparedness for earthquakes and other disasters? 

RECOMMENDATION: To discuss community preparedness for earthquakes and other 
disasters in Woodinville. 

BACKGROUND/DISCUSSION: At its meeting on March 14, 2011, the Commission discussed 
ways that it can promote preparedness for major disasters in the community, particularly 
earthquakes, in light of recent events in Japan. 

Several of the Commission's goals in its 2011-2012 work plan touch on the issue of community 
preparedness. Specifically, these goals include assessing and evaluating levels of emergency 
preparedness in the community, and recommending projects and community outreach that 
raises awareness of emergency preparedness and public safety. 

An attachment providing anecdotal information about recovery efforts in Japan is included for 
the Commission's consideration. 

RECOMMENDED MOTION: 
FOR DISCUSSION ONLY AT THIS TIME. 

Attachment: Japan Situation Summary, American Institute of Architects 
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AlA Japan 
A A Chapter ol 
~~ n1e American 
··.:::, lnsl iiUIC ol Archi!Gcts 

Dear AlA Colleagues: 

In the wake of the series of disasters that fell on Japan two weeks ago, we have received 
many e-mail messages expressing concerns, sympathy, and condolences to the victims 
and those who were tragically affected. At the same time, everyone assured to us their 
support for not only us, but for the people of Japan in general, to get on with life and rebuild 
what has been lost. 

I would like to send, on behalf of AlA Japan Chapter, our gratitude for your sincere and 
immediate expression of support and camaraderie. It was an eye-opening experience for 
me to realize that I am indeed part of a large professional community with very personal. 
and human compassion. I would also like to give you a summary of the situation here 
some three weeks after it had all started, from the viewpoint of someone on the ground 
(though not in the area directly affected) to supplement all the reporting you must be 
receiving on the American media. The following is a compilation of what I saw, heard, 
read, and gathered through my personal experience, TV reporting, newspaper and 
magazine articles, and web-based media. 

Hisaya Sugiyama, AlA 

President AlA Japan 

March 301
h, 2011 in Tokyo 

• Mechanics of Earthquakes 

• 

On March 111
h, at 2:46PM, three giant earthquakes occurred along the edges of the 

tectonic plates at the ocean bottom on the Pacific coast off the Tohoku (literally meaning 
"northeast") Region. Initially it was assumed that there was one big earthquake, but with 
the analysis of seismic movements, scientists confirmed that there were indeed three 
gigantic earthquakes occurring in tandem within six minutes of each other, destroying the 
earth crust in the length of approximately 500 km (31 0 miles) in length and 200 km in width, 
similar to the earthquakes off Sumatra in December 2004. The monstrous tremor 
continued for more than 5 minutes in many locations, which was unprecedented, with a 
combined magnitude of 9.0. It moved, for example, Oshika Peninsula to the east of 
Sendai by 5.3m (17'4") to east-southeast and sank it by 1.2m (47"); and the shift in the land 
mass increased the oscillation of the earth's rotational axis by 17cm (6.7 inches) and made 
the day 1.8 microseconds shorter. It was also accompanied by horizontal sheer 
displacement of 20m (65'7") or so, and more deadly, 3-4m ( 1 0-13') of vertical displacement 
of the ocean bottom, which produced tsunami waves, which reached all the pacific coasts 
of Japan and as far away as Hawaii and Chile, and other countries. 

a Casualty 

As of today (March 30th), we have counted 11,232 people confirmed dead, of which 8,799 
were identified (and 8,412 were taken back by the families), and 16,361 people reported 
missing. (This figure of course does not include those who are not ureported" missing; i.e. , 
if the entire family I household is wiped out, there is nobody reporting the missing.) There 
are still1 74,367 people living in 2,065 temporary shelters. 

Japanese law requires that the dead be cremated in principal, but the gov't has declared an 
emergency measure allowing for regional gov'ts to have them interred if consented by the 



AlA Japan 
W f\ Chapter or 
·~ TheAIMriclln 
·~· IMthtne or Archllocls 

next of kin. The process has started in the coastal communities where the municipal 
cremation facilities were damaged by tsunami or are inoperable due to a lack of fuel. 

As the debris are cleared away, they are sure to find many more bodies in hundreds and 
thousands in the tsunami hit regions. And still, there will be many whose bodies will never 
be found as they are carried out to sea, which will pose a significant emotional stress to the 
survivors 

• Tsunami 

As you may know, the great majority of those who died or are missing were victims of giant 
tsunami waves that came about 15-30 minutes after the initial shock of earthquakes. In 
most locations, the government had predicted the maximum possible tsunamis to be 4-6m 
( 13-20') tall. In reality, the waves reached and destroyed 1Om tall levees and washed over 
the rooftops of school buildings that were 3 to 4 floors high. There are water marks at 
14-20m (46' - 65'7") above ground on structures still standing. When a wall of water hit, 
its destructive force was enormous; all the wooden structures were washed away and only 
concrete structures remained standing, but their windows and doors smashed. Even. 
parts of anti-tsunami levees were destroyed and pieces were "carried" in-land by the force 
of water. A tsunami wave, when rushing on shore, is not just a volume of water; it carries 
debris, cars, trains, fishing boats and what not, which become a massive group of 
projectiles that flow around destroying everything on their way, and take victims far out to 
sea when it recedes. The only way to survive a tsunami is to get up to a higher ground 
before it reaches you. 

In tsunami hit communities, there are reports that many people in the coastal community 
did not rush to high grounds after the tremor because they had been accustomed to the 
"crying wolf' of tsunami alarms, and had a false sense or" security with massive "state~ of the 
arr anti-tsunami levees built along the shorelines, which were in a sense proud symbols of 
technological progress and political maneuvering (in pork barrel project budget). On the 
other hand, many of the victims had put on layers of clothing, and had backpacks on full of 
underwear, food items, cash and bank books, and the official seal (which the Japanese use 
for transactions instead of signature), indicating tsunamis caught up with even those who 
were fully aware of the urgency of leaving the coastal areas. 

Depending on how far the epicenter is, tsunamis take time to reach the shore, anywhere 
from 1 0 minutes to 2 hours to an entire day. If you have felt a strong earthquake and if you 
are close to the sea, you should drop everything and go for a higher ground. (The tragedy 
around the Indian Ocean in December 2004 was caused by the distance; no one felt the 
earthquake, and without a warning system along the sea side communities, people did not 
suspect anything unusual until tsunamis arrived the day after the earthquake that triggered 
the massive movement of water on the other side of the ocean. The only premonition they 
should have noticed was that, oftentimes before a massive tsunami reaches the shore, the 
water recedes first far out off the coast. Unfortunately in those resorts, people thought it 
was a great opportunity to go out to see fish stranded on the sea bottom.) In reality, 
however, there were elderly, who had mobility problems. There were people who wanted 
to go back home to see if ~heir family members were alright after the big shaking. Those 
who were driving may have gotten stuck in traffic in narrow streets. Those people wasted 
the precious 15 to 30 minutes they had after the initial earthquakes. 

In schools after the earthquakes, children were sometimes evacuated to a higher ground 
behind them; sometimes led up to the roof of their own buildings. One reported story has 
it that, even after having evacuated to the rooftop, a teacher was listening to the radio 
report of the height of tsunamis coming to a nearby fishing village, and noticed that it was 
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much higher than the height engineers had told the town people to be the highest possible. 
He then alerted the children to go further out, away and higher, which saved many lives. 

In some cases, people were witnessed literally riding over the torrent on tatami mats, 
floating cars, or even inside their own houses. But in the end, most of them perished as 
they were pulled into the water, tossed upside down, or hit hard at standing structures. 
Survivors say the pull of the water current was so strong that they clung to whatever they 
could reach to literally for dear life. Some survived like a James Bond movie, but most 
simply drowned quickly. We still do not know how many bodies were carried out to sea 
that day. 

We hear news of towns of population 10,000 to 15,000 people being able to account for 
only 5,000 or 7,000. The rest is presumed dead either buried under the debris or lost to 
the bottom of the sea. In fact an account of a woman rescued by a helicopter has it that 
she saw hundreds of bodies and fragments thereof floating around her as she was lifted up. 
It must have been a hellish scene. Japanese TV and magazines show only sanitized 
pictures; i.e., never a corpse appears in a published picture out of respect for the victims. 
wonder about the traumatic effect on small children. 

Japan has built so many "tsunami evacuation centers" along the coast. However, with 
tsunamis of this magnitude, all of these centers look too small, too short, and too weak. 
The ubiquitous concrete levees destroyed the beautiful seashore sceneries, cut-off the 
fishing community from the sea, and still did not protect the communities as planned. 
Many of the communit ies hard hit this time have a history of tsunami damages in the past 
so many centuries; yet the government as well as the local people believed in the power of 
engineering over the power of nature; causing devastation again. The only way not to · 
repeat the mistake seems to rebuild the community on a higher ground, somewhat away 
from the waterfront, and have only the fishing industry related structures and park spaces 
(and the tsunami warning system) near the water. A 1 000-year tsunami may not come 
again next year, but the decision they make this year could bring great sorrow to the 
descendants of the next generation or one after that. 

11 Fukushima Daiichi Nuclear Plants -What Happened and What Is Happening 

Of the six reactors at Fukushima Daiichi Nuclear Plants, approx. 230km (143 miles) 
north-northeast of central Tokyo, the units 4-6 were under regular maintenance, and the 
reactors were not running at the time of the earthquakes. The units 1-3 were running, but 
the automatic shut-down mechanism worked to insert the control rods into the nuclear fuel 
to shut off the fission reaction within the reactors. However, the temperature of the fuel 
rods must be under constant control by way of circulating coolant water, which rely on 
electric pumps. When tsunamis hit the area sometime afterwards, which were at 14m tall 
while the facility was designed with the maximum tsunami design height of 5.7m, the 
compound received physical damages as well as water damages on the electrical systems. 
The emergency back-up generators as well as the reactor buildings were installed with the 
grade level at around 10-13m above sea level. 

The supposedly "fail-safe" back-up cooling systems, thus, all failed, and, while the nuclear 
reaction itself was somewhat controlled, the fuels kept releasing what is called decay heat. 
Tokyo Electric Power Company (TEPCO) immediately connected fire-fighting pumps to 
directly introduce sea water into the reactor vessels (the inner-most casing of the reactor 
fuel rods where steam is generated) to keep fuel rods from overheating. But they suspect 
that in some reactors, the water level within went so low that much of fuel rods were above 
the water level, causing overheating, damaging the fuel rod casing (zirconium alloy tubes), 
and raisi~g the radioactive water vapor pressure inside. 



AlA Japan 
6 A Chapler of 
~" The Amcncan 
·._~ lnsmuco or An:hltects 

Another menace was the spent-fuel pools, which are built above the reactors. Spent fuel 
rods must be taken out of the reactor, and be submerged in water in these pools for 4-5 
years to really cool them down before they can be stored in "casks" for permanent disposal. 
This requires again moving coolant water. These pools are less well protected than the 
reactors; the only shield above the pools is only one layer of the building walls. As the 
electrical system failed, the water circulation stopped, raising the water temperature, and 
eventually evaporating it to expose the, though spent still radioactive, fuel rods to air. 

There were hydrogen explosions in units 1 and 3. When zirconium gets very hot, it reacts 
with oxygen, releasing hydrogen. As the pressure within the containment (two-meter thick 
concrete structure housing the reactor vessel) rose to a dangerous level, TEPCO opened 
valves to release some steam inside. Hydrogen was released with it to the space above 
the containment but inside the building envelope. At some point, the hydrogen 
concentration was at such point that some electrical spark or something ignited it and 
caused explosion. 

These explosions provided sensational TV pictures of mushroom clouds raising above, 
which sent alarm to the entire world. Very important facts here are that the explosion was 
not nuclear explosions, but hydrogen explosions, and that they occurred above the 
concrete containment, and it is unlikely (well, at least TEPCO and some scientists say) that 
they damaged the containment or the reactor vessels. Though a critical state continues, 
these explosions themselves were not catastrophic events. 

• Fukushima Daiichi Nuclear Plants - Restoration Efforts 

After the building envelope of units 1 and 3 were breached, they realized that the spent-fuel 
pools were problematic; white steam-like clouds hovered above these units. In order to 
counter the possible situation where the water may be evaporating and the fuel rods 
exposed to environment, they (TEPCO and government) attempted first to use helicopters 
to pour sea water from above. Self Defense Forces (SDF) helicopters did this job a few 
times, but the radiation level was so high above these units that they could not come too 
low and the water was dispersed in the wind. TEPCO's own fire-fighting squad tried to use 
their equipment to shoot water from ground with some success. Eventually the US military 
offered their fire engines, too. Then Tokyo Municipal Gov't's fire department with fire 
engines for tall buildings joined the group. They have not only the water shooting 
capability for tall buildings, but also some equipment to extend the hoses for 1.5 miles or so 
with a pump vehicle in between. This greatly extended the amount of t ime during which 
the water jets may be applied. The workers still had to count their overall cumulative 
exposure to radiation, and after having reached the allowed maximum, had to be replaced. 
Eventually the fire squads from Osaka, then Yokohama, lhen Kawasaki took over the 
positions and kept pouring water to those troubled units throughout the week. Along the 
way, two private companies offered German-built pressurized cement pouring equipment, 
which can shoot water from even a higher (52m) elevation. There are only four such 
equipment in Japan, and they are all there taking turns. 

Because of the earlier explosion, the radioactive debris form units 1 and 3 were on the 
ground, which limited the activities there. SDF introduced two NBC (nuclear, biological 
and chemical warfare) tanks to clear the ground for easier access. These tanks are said 
to have thicker armor plates which reduce the radiation exposure level of those operating 
them inside. 

In the meantime, TEPCO hurried to restore the electrical power supply. In the past few 
days, they were successful in installing a few miles worth of power cables from inland grid 
to several locations in the compound, rebuilt switchboards, and brought new power lines 
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into the control rooms. They have also prepared replacement pumps and motors in case 
these mechanical elements have been damaged by tsunami. Their work has been 
hampered by occasional smoke coming off the reactor units and rising radiation levels, 
which cause them to retrench for a while. However, as of last Tuesday, the power has 
been restored in most of the control rooms, and they are testing the equipment and circuits 
to restart the cooling systems. Once the cooling systems go back up, and the 
measurement sensors are restored, the situation will improve dramatically. It would also 
provide lighting within these spaces, and HVAC would reduce radioactive particles in the 
indoor air, further facilitating the work of restoration. We are all hoping for success in the 
heroic work of the people on the ground in Fukushima Daiichi including 500 or so workers 
from SDF, US troops, police, fire departments of a few large cities, Hitachi and Toshiba 
(manufacturers of the reactors there) and their subcontractors, as well as TEPCO, many of 
whose locally stationed employees have lost their houses and loved ones themselves. 

• Rescue and Relief Efforts Offered by International Community 

When the news of the devastation went around the globe, the international community did 
not wait to offer help to Japan. 133 countries and regions and 39 international 
organizations offered some form of assistance. Many countries sent teams of rescue 
experts who arrived, quickly to search for the survivors of the earthquakes and tsunamis. 
China's humanitarian gesture surely turned around the escalation of animosity between 
them and Japan. So did Russian rescue team and the offer for extra LNG shipment. 

The US continues to be active in providing logistical supports such as clearing of Sendai 
Airport, and providing fresh water to pour into the reactor cores at Fukushima Daiichi; and 
relief supplies to many isolated communities hard to reach on land. While many started to 
doubt the effectiveness of Japanese government, it was a big relief to see the image of 
USS Ronal Reagan off the coast of Fukushima. I hope this will also realign Japan's 
outlook on US presence in the Far East, which has been awkward ever since the 
Democrats took over the government a year and a half ago. Israel's team of doctors came 
in last night to care for the evacuees whose living conditions are detrimental to their health, 
while the local doctors are totally overworked. The US and France have sent experts on 
nuclear energy and radiology as well as miscellaneous equipment, protective gears, etc. 

We have heard news of communities throughout the world raising money to help those 
affected and the rebuilding efforts to come, and are enormously moved. Some say they 
are returning the favor, which Japan had extended to them when they had a difficult time, 
such as earthquake, mudslides, and flood damages in the past. I think this will be a 
humbling experience to many Japanese who had thought Japan was a technologically 
advanced and materialistically wealthy country. The magnitude of these events was too 
big even for Japan to handle alone and we need these supports. At the same time, I feel 
happy to see that, while we all have differences, the humanity can at the very core of things 
still work to help one another. And I hope that because of this shock, the world will be a 
little more peaceful place to live in after this confusion has been sorted out in one way or 
another. 

• Life in Shelters and Isolated Communities 

As of today, there are still 170,000 people living in shelters, and countless more in 
communities that escaped the tsunamis or radiation contamination, but still in physically 
damaged areas within Tohoku. 

Right after the earthquakes and tsunamis, people spent the night in temples, government 
offices, etc. , but eventually they were received at designated shelters, which, in many 
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cases were school buildings and gymnasiums, housing anywhere from 50 to 1,000 
evacuees. Some simple provisions requiring only small added costs can make them more 
functional and comfortable for emergency uses. 

1) Heat: 

Because the shelters are not built for residential use, heat source is often 
inadequate or non-existent. Compounded with the fuel distribution blockage, 
many shelters lack heat in the sub-zero weather. There was a story of a bio-fuel 
venture company offering a special boiler, which provides hot water that may be 
circulated through hoses placed around the main space. It is a quick make-shift 
radiant heating solution, but of course it requires a boiler, hoses, and fuel. 

For a future school gymnasium, it will make sense to incorporate such heating 
hoses (tubes under floor) and good insulation all around the building envelope so 
that it can reduce the suffering of people when and if it is used as a shelter for a 
minimal increase of the initial construction cost. 

2) Sanitation 

The shelter is only a shelter, barely better than sleeping outdoors. The space 
inside tends to be cold, and becomes crowded with people whose hygiene is not 
necessarily at the desirable level. There is a tendency to see cases of influenza 
spreading fast among the evacuees. Many wear a surgical mask, but it can 
prevent the germs flying around only so much. 

Toilets are always a big problem. Those make-shift shelters do not usually have 
much sewerage capacity. Without runnjng water supply and/or_damaged sewer 
lines, they quickly overflow. People try digging holes in the ground outside, but of 
course they are not.so comfortable, often soiled, smelly, and cold. As a result, 
people tend to take less liquid in an attempt to reduce the number of times they 
have to go to the bathroom, which can cause medical complications including 
what is so called the economy class syndrome. 

Again, future gymnasiums and school buildings and public parks should have 
extra toilet capacity. Systems that are slowly adopted in public facilities include 
one where holes in the ground, at normal times concealed with steel plates flush 
on the ground level, are connected directly to sewer lines. A nearby storage 
shack would have quick-and-easy tents to provide privacy over each of them. 

Gray water systems can provide for flushing toilets, shower/bathing possibility, 
and above-mentioned radiant heating system.s, when the water supply lines are 
severed. They are a good investment in normal times, and can be precious 
resources in emergency, offering self-sustained water usage. 

One thing to remember is that there is always a need .for handicap accessible 
toilets. In TV news pictures I saw many "comfort castles" or portable toilets 
deployed to evacuation shelters. But none were accessible. Accessible toilets 
were only recently incorporated in the Building Code in Japan; I suppose there are 
very few accessible portable toilets here. 

3) Bedding 

The gymnasium floor is hard and cold with little insulation. In an emergency like 
this time when people barely escaped the onslaught of tsunamis, they have 
literally have nothing with them. Minimum bedding must be provided for 
somehow. Even a thin sleeping mat for camping would help isolating the cold 
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coming up from the floor. Sleeping bags can be added to the list of relief supplies 
to be stored by municipalities. Blankets can be of very light weight, high-tech 
material that we see in sporting events. Is there any way of incorporating 
light-weight insulating materials with the finishes of walls and/or ceilings in these 
public buildings so that they can be dismantled and placed on the floor? 

As the magnitude of devastation goes up, the length of stay in these shelters 
inevitably becomes longer. The stress of spending two, or three, or four weeks in 
a crowded room and.sleeping on harg floQr_pan weaken the already.weak. When 
we plan for a shelter, we tend to think about the immediate relieve of water and 
food; but equally·important is the consideration for how to sustain the lives of those 
who survived for some prolonged period of time, as the temporary housing 
projects will] aRe. tiine. (6-12 months) to accof.rihiodate.everybody. 

4) Privacy 

Ien$. anatfunareds·of~peop_I~LGI.amp.?oJmo-a·Jarge:space·would··ineY.ifaolysuffer · 
from a lack of privacy. This condition would exasperate the stress level of those 
who are already experiencing the sense of loss, displacement, and fear of 
uncertainties. 

In ·seme-cases, elderly with mobility· impairment and/or excretory difficttlty·would 
hesitate to moveJ oto a slleJter- lesHheir-beclily odor.migbtJto.ther-etf:lers:or theit. 
c-6-nditions 'in general ~o.uld-makeFthemselves·"anpresentable" to:Strangets. So 

. ~gpJP g.an~nf~oh~_bjl~r~n_with.mentalproprems;wnp mightpanicJn.an unfamiliar 
envirQ.Qrn~n.t a.nacry or shriek_pr f!.,JILaround,_e.tc. 

Shigeru Ban has proposed a light-weight system of paper tubes and fabric to erect 
temporary partition.s. This system w.ould work well under c~rtain circumstances. 
Is there not something that can be incorporated into the building itself that would 
help? Maybe something as simple as extra rope rings along the upper portion of 
walls of such spaces, where ropes can be tied to hang whatever fabric or panels 
people can find when the time .comes? Architects have to use their imagination. 

5) Governance 

In mal')y _shel~ers ir:J T_o~oku_. it is reported that spontaneous, self-governing bodies 
have been established. This reminds me of the Chilean minors trapped 
underground for so many days. There would be rules all are expected to abide 
by, routines and responsibilities assigned to sub-groups, such as cooking, 
distribution of rationed supplies, overseeing small children in the designated play 
areas, tending whatever few kerosene heaters they have, cleaning toilets, and so 
on. In large shelters, you may find clinics with doctors and nurses, and mental 
care therapists, who themselves are evacuees. Sometimes city hall employees 
take up a role, but they say it is better to leave matters to the hands of residents 
because in any given shelter, the evacuees are likely from the same or nearby 
neighborhoods and know each other. There are often leadership figures and the 
order is rather naturally restored. 

6) Information 

Many evacuees are separated from their family members and still do not know if 
they are safe. Cell phones and land line phone system were restored only 
sporadically after a week or so. Those who cannot get reconnected are still 
searching with a hope that their loved ones are alive in a different shelter or 
hospitalized somewhere. At the same time, some municipalities provide daily 
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bus rides to the morgues so one can visit the dead in order to identify them. 

Many evacuees do not have access to TV or internet. So they cannot watch the 
non-stop coverage of TV and news media. Especially in Fukushima, the nuclear 
plant accident followed the earthquakes, but the evacuees_are_botwell informed of 
the ever changing situation there. 

Right after March 11th, with all the phone systems out, internet was the only 
means of communication. Twitter.anq Facebook are said-to have been very 
useful to spread real~iife in-formation to cell phones. However, there are many 
who do not use s~ch ~Y.i>J~J!.J~, and after the cell phone b(itteri_e§_ dj~. the 
information stops flowing, too. 

Coastal communities typically have a loud-speaker communication system 
installed. But it was knocked down by the earthquake or tsunami. It is therefore 
desirable to come up with a stable public information infrastructure taking 
advantage of today's technology. 

7) Food Supply and Preparation 

Those who escaped the tsunamis in stranded buildings and rooftops literally had 
to wait for rescue for a whole day, if not longer, without food or water. Even after 
having been admitted to the shelters, the delivery of rations was delayed so that 
the conditions did not improve for more than a few days. People shared what 
little food they had, and eventually relief supplies started to arrive. 

Most-sheltersj_acl<: eookingiacilitie~ Even if people-had aCCeSS 'to aldtch&n ~ 
there may not be power or gas available. Therefore in early days, food items that 
can be served without any preparation were important. 

As soon as the cooking becomes possible, Japanese shelters tend to serve rice 
balls and misosoup. This would help a great majority of evacuees, but there was 
a story of children with food allergy. Those special needs people have to be 
acco·unted for by the community and/or local government. 

8) Other Supplies 

After the initial rescue efforts are over, the reality of everyday life comes back. 
People who have· food · a_il~rgy or ·rely· on 'daily doses of medications have lost their 
stock in the cqnfu~i_q.o~.--b.g~aiJlQSpitals would run o.utoJ.th.ejr:..s.tock very quickly. 
without replenistimerit.--~~Fpr-'people with such needs, the ordeal in sheltets 
becomes much-harl:ler- than-ethers. Those who require regular dialysis 
procedures had to be evacuated to hospitals in different parts of the country, 
which worked this time, only thanks to a network of hospitals established by a 
handful of private doctors who had prepared procedures for just such situations. 
_f?a_bies ai1~pregl)a!")t v(Q.r:Jien ha,Ye·fb.eir_pwn needs,_ §9 do peoplELw.tlh:JlaD.9JC!EP..iD 
their moolllt~•:-or-tntelleet_uat capabilities. · This ·remlnds-me-of the fact that ·we-all 
depemd-on~he rno.d..ern.-day network_s o~veiYfhing~ffom.JoodJo medi~tjonifo: 
information_ tQ en~_rgy_ ~,aurces to banking to-municipal services to everything-else. 
Disasters hit not when everybody is able to cope with the ensuing hardships~Jhe 
preparation must 't)e pian ned and designed to address needs of people with 
speciarneedSWFiile tr)img -to helpihe maximum possible numb·e-r of general public. 

Some groups had to move several times in the past two weeks. From the administrative 
point of view, it makes sense to consolidate smaller shelters so that the delivery routes can 
be rationalized, and fewer locations would have to be taken care of. Authorities say that 
they learned after the Kobe Earthquake of 1995 that it would be better to relocate, if 
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necessary, neighborhood groups together so that evacuees would maintain the community 
bonds, leading to a better chance of supporting each·other in the hardships they are to 
experience. 

Regional governments have started the construction of temporary housing. However, 
some estimate says they will need 20,000 units. So far only a few thousands have been 
planned or started. 

Some tragic issues; 

1) There are many children whose lives were saved because they were still in school, 
which tends to be built on a higher ground behind the coastal fishing communities. 
Many, however, lost their parents. Children as young as 8 years old are 
wondering through the destruction of the city looking for their parents and siblings. 
If they are taken in by their relatives, they are lucky. In many cases, the whole 
clan perished in the sweeping force of tsunamis. Who will care for them as time 
goes on? Can governments establish any effective system to support them till 
they grow up? It is truly heart-wrenching. 

2) There have already been close to 100 deaths of elderly after they had been . 
agm.~~ed_ to shelters becau_s.~ e>.fJ~e cold, lack of.medipi_n~ or, medical e.guipment, 
shoGk.'.qf Gljar!Q!Dg envir6nrnel1ti:-.Pr los..s. Qf care-giver· in the~(am.Uy, etc. In some 
shelters, they have seen two to three such deaths per day for the past weeks. 
The dead are placed in a separate room because municipal cremation facilities 
are either destroyed or running at full capacity, and sometimes because their 
families cannot be found. 

Community Based Migration; 

A few communities literally lost their towns, town halls, and town hall employees. 
Whoever is remaining decided to move together to a shelter in a distant location. For 
example, the residents of the town of Otsuchi have been accepted to Saitama Arena, a 
multipurpose sports stadium only half hour north of Tokyo with a courtesy of Prefecture of 
Saitama. The town hall also moved here, and opened the town councilors" meeting 
yesterday. It is unprecedented, but today we all have to improvise. Communities 
especially close to the Fukushima Daiichi Power Plants are planning for mass migration, at 
least for a few years, before their home towns become habitable again. 

However, while the residents are in a new community, they would have to find worl<. Once 
they are successful in starting new lives, they will have less reason to go back. Either way, 
their lives are greatly affected. 

Many prefectures and municipalities in the western Japan have offered acceptance with 
provisions for travelling, housing rent waiver, and even start-up money. But emotionally, 
those who were affected still hesitate, naturally. 

m Logistics and Impact on Economy 

the lrifflat"siiocks~<festroyecfsome bridges:-r oadways, and railwa'ys~ilaitlng the distribution 
network:-Qfihe~_b.o.k.u -Region incluaing.:S.enaai, ·a dty ·of"Of'!e=JT~JIIieo::people: The coastal 
communities north of Sendai are separated from the population centers along the spine of 
flat land in the middle of Honshu Island with mountains, and, thus, were rather difficult to 
reach even before March 11th. Then the destruction of accesses made the logistics an 
acute problem in the coastal region, where relief materials were needed the most. 

The quakes and tsunamis also put more than a handful of oil refineries along the Pacific 
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coast out of business, at least initially. This threw the fuel (heating oil as well as gasoline) 
distribution off balance in the eastern half of Japan including the Tokyo region . 

These compounded problems made the logistics of rescue and relief activities very difficult. 
(See more on this below.) 

The Tohoku Region also has many advanced technology manufacturing plants. With the 
physical damage and/or the disruption of transportation, many plants were forced to close 
down. Since many manufacturers had adopted Toyota's just-in-time delivery tactics for 
parts and half-products, once a plant stops production in upstream of the supply chain, the 
whole line of factories, even if they were located outside the earthquake affected region, 
had to be shut down with very few parts in stock. There is already a report of temporary 
workers laid off at a factory in Shimane, at the western end of Honshu, because of the 
stoppage of their suppliers in Tohoku. 

Many fishermen lost their boats and nets in tsunamis. The Pacific Coast of Tohoku 
boasted numerous large fishing bases. We will have to wait and see how much impact 
this will have on our dietary needs. 

The nuclear scare has prompted many foreign businesses to at least temporarily flee 
Tokyo or the country altogether. They seem to be coming back to Tokyo as they realize 
that it had been an overreaction. However, as_the prqblems at Fukushima Baiichi lioger, 
there-will-be a-sedous..economic_consequence in the-region. At least the communities 
within the 30km (19 miles) radius are vacated with no end in sight. ±here_will oe·· 
thousands of jOoless.people-:ftotrf.those communities at least. As they relocate to other 
communities, they become competition for jobs when already the recession has squeezed 
the job market throughout the country. 

The shortage of electric power is worrisome because it disrupts manufacturing activities in 
many ways. The planned blackouts are marginally necessary now, but when the summer 
heat arrives, the power demand will soar with air conditioning. Industries are already 
talking about ways to reduce the peak demand by shifting the operation to night time, 
assigning specific days off to individual businesses instead of everyone taking the weekend 
off, etc. Japan adopted the policy called "Cool Biz" a while ago to encourage business 
people to take the tie and jacket off during the summer months and set the air conditioning 
at a higher temperature. I can imagine that Japanese businesses will become even more 
casual. this summer. 

The amount of damage in both private and public sectors will be enormous. At the time of 
Kobe Earthquake, the damage was estimated to be approximately 2.5% of GOP. This 
time, it will certainly be more. So, for a year or so, the overall economic output may be 
down. But the rebuilding work will eventually push the economy up a little. And since this 
emergency will likely convince the current government to give up on some notorious 
campaign promises, such as child subsidy, free high-school tuition, and rice buy-up for 
farmers, all designed to please local constituencies in support of the Democrats, but little 
economic stimulus value, the governing principal may shift to more pro-business, which we 
need to pay for the rebuilding as well as to compensate for the shrinking and aging 
demography. Some intellectuals have already started speaking up about this disaster 
being a wake-up call, a great opportunity to put an end to the doldrums, and push refonn in 
our societal problems such as the pension system, healthcare, centralized control by 
bureaucracy, high corporate taxes, rigid employment practices, uncompetitive education, 
etc. (See more in 'What is to Come" below.) 
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• Life in Tokyo and Elsewhere 

1) Dress rehearsal for the Big One for Tokyo 

In a sense Tokyo is arguably better prepared for a large earthquake than any other 
regions in Japan for an obvious reason. It is on flat terrain; no landslide. It is 
somewhat protected by the closed geometry ofT okyo Bay against onslaught of 
tsunami; some coastal inundation may occur, but the destructive force may be 
reduced. Recently built large buildings follow strict seismic building code; we 
really, really, do not believe that they could collapse. All nuclear power plants are 
located far from the city. Only issues I personally worry about are the raised 
highways, which were built quickly for the Tokyo Olympic Games in 1964, which 
may collapse in sections, and envelopes of smaller buifdings that might fall off due 
to differential movement. 

Government agencies had predicted that in case of a big earthquake on a 
weekday, the central districts of Tokyo would be paralyzed with people hurrying 
home, streets filled with people as if they were in rush~hour trains, while all the 
public transportation network would be suspended. Agencies recommend that 
workers remain at work and delay their attempt to get home as much as they can. 
Here is a collection of anecdotes of what happened in Tokyo on March 11th. 

• Most businesses closed and let workers out. Some people walked hours to 
get home. 

• Supermarkets and convenient stores (convinis for short) quickly sold out 
beverages, snacks, bento boxes (tak~out meals). Fast food restaurants 
were all crowded until dawn; some ran out of food items, but let people stay. 

• Sports equipment stores had brisk sales as people bought up sneakers and 
bicycles. 

• Japan Railway train network (JR- formerly of national train system) was 
down from the time of the.first earthquake on till next day. The subway 
systems came back up towards early evening, but, in order to maintain safety 
of passengers within the stations, they had to limit the number of people 
entering stations at a time. 

o Government facilities (municipal offices, auditoria, schools) were open to 
those who needed shelters for the evening. 

• Private schools, temples and shrines also opened their buildings, and some 
provided free water and food. 

• Private homes also helped passers~by by giving access to well water, and 
distributing rice balls. 

~t Most people wanted to go home because they could not confirm the safety of 
their family members. Others were worried about old parents or young 
children at home. 

• Mobile phone communication was restricted by providers. Land lines were 
difficult to get through. Twitter and SNS services through internet provided 
many with live information (subway line status, shelter information, etc.) 

2) Mood in the Streets I Anxiety at Home 

After one week or so, Tokyo was still quieter than usual; weekdays looked like 
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weekend. As the magnitude of the casualty in Tohoku Region became clear, 
people were in a sober mood. Even if they did not have any family members or 
acquaintances directly affected by the earthquakes and tsunamis, they were and 
are still in a collective mourning period, it seems. My wife and I were basically 
glued to TV all day long, which had, for a week or so, continuous coverage of all 
things related to March 11th. We would be jolted by occasional emergency 
earthquake warnings on TV, which warn the arrival of an aftershock within 10-15 
seconds. Most festivities were cancelled, including, unfortunately many 
commencement exercises of schools and universities. (Japanese school year is 
from April to March.) (In fact, the first reported death in Tokyo was at an old 
government-owned auditorium in downtown Tokyo where the ceiling panels fell 
onto a group of teachers and students attending their graduation ceremony.) 

3) Foreigners and Kids Exodus- The Panic Stricken Left the Town 

This is quite unfortunate, but understandable; many foreign nationals left Japan or 
Tokyo in panic and/or by instructions of their consulates or companies. There 
was a rush in the first week of foreigners getting out. Most were scared of 
radiation; though some had an excuse of business interruption by power blackouts, 
or unpredictability thereof. Some European airlines diverted Narita (Tokyo) 
routes to Kansai (Osaka). Most of them have come back to Narita this week, but 
they still stop in Seoul or Taipei or Shanghai so that their crew does not have to 
stay over in Tokyo, nor their planes reload drinking water at Narita. I suppose the 
Japanese would do and probably did the same when, for example, SARS scare 
kept people away from Hong Kong and some other Southeast Asian countries a 
few years ago. But Japanese consumers may have a little negative impression 
of companies like some luxur-Y as well as fast fashion brands who closed their 
stores and moved the headquarters to Osaka. 

Mothers of young kids were also scared of radiation -especially of radioisotope of 
iodine (iodine 131), which tends to accumulate in the thyroid gland causing cancer 
in young children under ten. So far, the amount of iodine-131 found in 
atmosphere, water, and some food products in Tokyo is so miniscule it cannot 
have any lasting effect. Its half-life of 8 days also makes it relatively safe as long 
as one is not exposed to it for a prolonged period of time. However, mothers who 
"do not want to take risk", or who do not believe in the government releases of 
daily iodine-131 levels took their children to western parts of the country or even 
farther away. Of my son's grade school class, about one third of the pupils have 
been missing since Monday after the earthquakes. I would question the validity 
of this action considering the risk of traffic accidents, stress of living out of suitcase 
for a prolonged period of time, and detrimental effects of being out of school and 
out of touch with friends from school. OThe thyroid gland cancer epidemic in 
pre-teens around Chernobyl was due to their internal radiation exposure through 
prolonged intake of contaminated milk, which kept constant replenishment of 
iodine 131 to unsuspecting children.o 

In any case, the government is not doing enough -to educate the public, nor convey 
accurate information daily to foreign media. The way they are handling the 
communication and public relations is so unprofessional that it only augments the 
mistrust of the authorities and suspicion that they are hiding something. In a case 
like this, quick, timely, and apt announcements must be released by authorities in 
order to avoid panic, sensationalistic public speculation, and eventually, 
unnecessary costs in lost businesses, in addition to preventing secondary loss of 
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life and physical, monetary, and social damage to public and private properties. 

4) Planned Power Blackouts 

Because of power shortage as a result of several power plants, fuel-burning as 
well as nuclear, going off line, TEPCO instituted planned blackouts, which initially 
caused much confusion especially for train services. TEPC:O did not coordinate 
with the train· lines so train compani~s did not really know when to operate which 
lines and the "planned" part is not that well planned, making it more unpredictable. 
Now people are somewhat used to it, but problems do happen; 

e Traffic accidents at crossing with traffic lights not working, and the victims not 
being able to receive necessary CT scan, for example. 

o Fire and carbon monoxide death resulting from the use of barbecue grills for 
heating within residences. 

• Blood drives not being able to accept good wills of those who want to help. 

• Hospitals not being able to plan major surgeries, as small hospitals may have 
emergency power generators, which would last only a few hours, and now 
they face diesel fuel shortage, too. 

• Some factories and shops require a continuous line operation. Disruption of 
such lines may mean a lower product quality. In many cases, a planned 
blackout of 3 hours does not mean 3/24 reduction in output quantity because 
it takes time to stop and restart the line. Some say a 3-hour blackout means 
10 hours of production stoppage. Some factories are shifting to night time 
operation; others do not have this option if located in a residential 
neighborhood. 

TEPCO says they are restarting old and decommissioned fuel-burning plants and 
installing extra gas turbines in existing plants to increase the power generation 
capacity; but are afraid that they may not be able to meet the peak demand during 
the summer months. Government is trying to figure out how to handle the peak 
situation. 

5) Save Electric Power Campaign 

Government is also asking the general public and businesses to reduce power. 
consumption. It is in general a good thing, but the streets look darker, 
businesses look less active. This has a negative psychological effect. For 
example, in subway stations, the fluorescent lighting may be turned off about 30%; 
many escalators are not running; backlit advertisement panels and directionals 
are turned off, etc. (However, the ambient lighting is still brighter then NYC 
subway.) Train and subway services are now running at about 70-80% of normal 
in terms of frequency. Restaurants are shortening their operation hours so you 
have to go home at a decent hour. 

There has been a big scandal with the Central League of Professional Baseball, 
who once decided to open the season this week and start night games in their 
domed fields right away. It would use so much electricity for lighting and HVAC, 
of course, and it brought a government intervention. Now they gave up on the 
initial idea and will start the season later and do more day games. 

6) Disruption of Heating Oil and Gasoline Distribution 

The quakes and tsunamis destroyed some oil refineries along the shore line. A 
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shortage of heating oil as well as gasoline was a big problem for these weeks. 
The Tohoku Region at the end of March is still cold with the temperature dipping 
below freezing often. 

As the distribution is disrupted because of the confusion on the network, reduced 
production, or even in case of Fukushima prefecture, refusal of truck drivers to 
drive into the area near Fukushima Daiichi Plants, heating oil is not reaching those 
who need it most, and most shelters lack heat. In case they want to evacuate the 
region to stay with their friends and relatives, they cannot pump gas to their cars. 
And because there. is no guarantee that one can get gas for the return trip, truck 
drivers are even more-hesitant to take aid supplies to the region. The recovery 
and identification of corpse is taking so long partially because they do not have 
enough gas to operate available equipment to remove and clear debris. 

Even in Tokyo, the city bus services are still reduced. rhere used to be long lines 
at gas pumps for a while. The gas situation is much better this week, at least in 
Tokyo, though. 

7) Disruption of General Distribution Network 

Because the logistics centers were destroyed in some cases, everyday goods and 
food items became scarce in Tokyo supermarkets and convinis for a while. The 
first to go was rice, pastas, pasta sources, potato chips and chocolates(!). Milk 
and dairy products are also gone from the store shelves. As the facilities were 
repaired, there was a natural shift to rush materials to the Tohoku Region to help 
the evacuees. The situation is much better in Tokyo today, most restaurants are 
open, MacDonald's and Starbucks are business as usual; but we still see 
shortages of milk, for example, and bottled water. 

In the Tohoku Regiqn where they need much materiel to support the displace9 
people and start the temporary housing building work as well as the work of 
community rebuilding, the distribution network is still not back to the full capacity 
due to the combined effects of fuel shortage, physically severed roadways and 
bridges, radiation scare, destruction of distribution and manufacturing centers, 
etc. 

8) Business as Usual 

In Akihabara last weekend, girls in maid costumes distributed discount coupons 
for their infamous maid cafes in the street as if nothing had happened. 
Yodobashi Camera (one of the major electronics gadget retailers) was just as 
crowded as usual, and its TV section was booming with customers buying new TV 
sets to prepare for the upcoming switch-over from the analog to digital 
broadcasting systems. For a while, everybody was stunned and shocked and 
stopped. But for those who were not directly affected, life must go on, and the 
economy has to keep moving. 

Because of the power shortage and blackouts, some disruption and reduced 
productivity are expected; but for those who do not appear on the news are 
basically back to normal and back to work. We seem to be, however, in a 
somewhat different zeitgeist from three weeks ago. 

• Japanese Psyche 

Throughout this ordeal, foreign media have pointed out how civil Japanese people are even 
when faced with a great difficulty. In Tokyo that evening, peopl~, deprived of the usual 
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commuter transportation, walked home helping each other. Stores and restaurants 
offered free food and beverages. In shelters, people would line up to receive food, they 
respect the rules established by the self-organized governing body, and share chores and 
duties to run the place smoothly. Stores and gas stations offer whatever they have in 
stock at regular prices, never attempting to take advantage of shortage. When an 
octogenarian was rescued with her grandson after having been trapped in the tsunami 
destroyed and debris covered house for 9 days, she said to the rescuer "thank you and I am 
sorry for taking up your time." There have been some petty thefts in stores vacated by 
storekeepers as reported in Sendai. But there has been no wide-spread plunder or 
violence in any part of the affected areas. Everybody in the entire country seems to be 
nice, kind, sincere, and exhibiting exemplary citizenship. I wonder if the crime rate in 
Japan went down in the weeks following the disaster as everybody was preoccupied with 
the unfolding events in Tohoku and Fukushima in particular, and if even criminals have lost 
the "evil" in them. 

Probably people are truly in shock so much that they suppress the individual selfishness 
and greed; and subconsciously hoping to have a sense of belongingness to feel secure. 
Or, they lmow instinctively that they cannot have a disgraceful conduct because they would 
still have to live in and with the same community of people after all this has passed. Or, 
simply it is their nature to be kind and sympathetic to and respectful of others. 

I am personally amazed to observe that the entire country seems to be aligned in the "help 
Tohoku" mode. The collective will power will definitely be needed to help those affected 
and rebuild the society and economy, while correcting the general course of this country. 
This emotional focusing is undoubtedly a result of the genuine love everybody feels for the 
suffering of the humanity. It is in fact heart-warming to see fund-raising drives everywhere 
inside Japan as well as in some remote countries. 

. . 

But I feel a tinge of fear in the way the mass is turning in one particular direction, or feeling 
obliged to turn in one direction. The Japanese tend to align themselves to the perceived 
majority, without expressing own values. No societal issue is as simple as good or bad; 
but eventually, I am afraid, that the big voice will determine which way is good for the mass, 
and dissenting voices will never be heard in this mass hypnosis, which can be rather blind 
when controlled through deft maneuvering of information and public moods. 

For example, there is an on-going mood that dictates that because people of Tohoku are 
suffering, the rest of the country should not be engaged in festivities. For a certain period 
of time, this may hold true, because many in other regions are indeed feeling sad, 
depressed, and in a sense mourning the loss of lives and all the misfortune falling on those 
who survived. People are in general still feeling the shock and will take some time to get 
back to normal. Along this logic, however, many events have been cancelled, be they 
sporting events, commercial events for children at shopping malls, release of popular 
music titles, or even wedding banquets . People would go straight home after work, drying 
up the businesses of restaurants and drinking holes in town. If you insist on doing 
business as usual, you would be criticized as insensitive and/or disrespectful. I suspect 
that this must be quite similar to the mind-control (self-imposed or not) of the general public, 
which on surface supported the starting of war in 1920's, that it was a necessary and 
god-given right to invade China. A dangerous demagogue could represent the voice of 
the time, leading the mass to an unwanted course that nobody could reverse. 

Japan will soon need constructive debates in figuring out in which way to take our country; 
what to do with nuclear energy, how to spend our finite resources in rebuilding economy 
while supporting unprecedented increase of elderly population, etc. Having a united front 
is not always good, and I hope the Japanese people have enough wisdom to know the 
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difference between the feel-good patriotism under one banner and the responsibility in 
. evaluating options and expressing opinions in a democratic way when the time comes. 

In any case, we will have to resume our normal lives so that Japan becomes productive 
again. 

• What Is To Come 

An enormous number of lives were lost. There are as many people still missing two weeks 
after the devastation had occurred and are presumed dead. Several coastal communities 
were literally wiped off the map. Hundreds of thousands of people lost their homes and 
some lead nomadic lives between shelters, not even knowing where they are going next. 
However, the people of the region and of the rest of the country have already shown the 
resolve to overcome all the difficulty and somehow find meanings in this tragic turn of 
events in the history. To pay tribute to the victims, and to find the right path for the rest of 
the population of Japan, we need to get to work and do many things right. No more 
wasteful petty skirmishes between political parties. No more indecisions about what to do 
to deal with the dwindling pension reserves and snowballing healthcare costs. No more 
turf wars between ministries sacrificing the quality of services to the populace. This series 
of events and the hardships Japan is experiencing in the aftermath should be a blessing in 
disguise, a warning against further procrastination, or the ultimatum telling us that we have 
no more luxury in dillydallying in addressing the problems we face. 

On the ground, the recovery of corpse still continues along with the removal of debris and 
mechanical drainage of sea water remaining in areas that sank lower than the surrounding 
areas." In Miyagi Prefecture, the estimated volume of debris is said to be as muct1 as 23 
times the typical annual amount of waste disposal of the region. The cost as well as what 
to do with all that debris is a big issue. (They still try to separate materials manually ·for 
possible recycling, but inclusion of sea water complicates the process, and as to radiation 
tainted materials, there is not even a guideline for handling.) 

Also hampering the process is the issue of ownership. Thousands of cars tossed around 
by tsunamis can be traced back to the owners at least on paper, but there are so many of 
them, and finding the--ownership does not mean being able to contact the owners: -'Even 
house debris has shifted ·around; in most cases the owner of the structure and whatever 
foun·d inside is different from ttie owner of the la.nd on which they were found. The 
government finally issued a decree allowing for removal and disposal of vehicles and 
structures that are obviously non-functional. (WoH<ers are·still·tr)ting to ·safe::Keep
personal items; sl:lch -a.§..~JLQtQ albums,-in case-)h~~Q.Wner~ _come back to retrievetbem.) 

Fishing boats pose an issue one notch more complicated. While the ownership can be 
identified sooner than cars, their bulk is much bigger. They require much bigger 
equipment, and in many cases they could not be removed without damaging or taking 
down a building or two nearby. The. national~overnment:i::lecided to pay for.removaLnf 
house and car debris·: t>utsomehow the removaTotships is said to be th·e responsibility. of 
individual insurers. 

In terms of architec~ur_~ an<!_u_rpan planning, tb!~ .GQ.l:lld.:~e a great opport!,lni.ty .. to rebuild 
communities in the most desirable fashion ; in a sense, a utopian opportunity. An optimum 
built environment suitable for new lifestyles that are ecologically sound, symbiotic with the 
natural forces, based on a new paradigm in economic growth represented by knowledge 
based industries in addition to the traditional piscatorial, agricultural, and manufacturing 
industries. 

These will all depend on the vjsion of the leadership, whoever might take that role at all 
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levels in all fields. It remains to be seen whether there will be a centrally concerted efforts 
to produce a grand master plan for the Tohoku Region, or each township will employ 
architects and planners and hurry to implement a hodgepodge of rebuilding projects. 

Japan Institute of Architects, of which I am a member of the international committee without 
being a JIA member, has mobilized some members in the region to help municipalities in 
the initial assessment of building damages; i.e., safe, repair needed, unfrt for occupancy, 
etc. While the Japan Society of Civil Engineers, The Japanese Geotechnical Society, and 
the City Planning Institute of Japan have issued a joint communique, JIA has not made any 
public announcement. 

I have been using all my imagination to figure out what an architect can do in an emergency 
situation like this. For example, we see in news coverage how selflessly some people are 
working as rescue worl<ers, doctors, nurses, mental health counselors , truck drivers, city 
hall employees, journalists, construction workers, police and military. Unfortunately, what 
we do as architects does not seem to be so urgently needed in the confusing reality of 
affected areas. 

However, when the rebuilding starts in a few months time, architects should provide 
leadership and creativity in master planning of old and new communities; propose extra 
safety measures in buildings of different types, and promote economical and eco-friendly 
solutions. This may indeed be a good opportunity to really promote green architecture. 

Even for temporary housing projects, for which the economy and ··speed tend to tak·e 
precedence over all other issues, architects ca11 intervene in. the planning process to give 
something extra for the comfort of future residents, such as a plaza to foster neighborhood 
communication, small spaces for meetings, thoughtful site planning for maximum privacy 
between units and separation of pedestrian and vehicular accesses,· etc. 

Architects have to work with professional groups like JIA and AlA to have our presence 
noticed and our expertise appreciated. Our profession, at least in industrialized countries, 
is there to give an added value to the built environment. It is important to remain 
concerned and actively engaged in order to offer our expertise especially when the harsh 
reality of the conditions of the affected tends to highlight the bare minimum hardware, and 
overshadow tbat little extra, which would make their lives much more livable in a long run. 

AlA Japan Chapter is a very small chapter with very little resources. We may not be able 
to do much as a group vis-a-vis the disaster. But at least we can try to identify and convey 
the issues we are facing, and provide opportunities for discussions for professional 
awareness of and possible solutions to such problems through our upcoming Northwest 
Pacific Region I COD conference in Japan in November. 


