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Executive Summary

Introduction
This plan is the second edition of the Natural Hazards Mitigation Plan for the Thurston Region. It is 
a multi-jurisdictional plan that addresses the most destructive natural hazards that threaten Thurston 
County and its communities.

The primary function of this plan is to explain the risks posed by natural hazards and to 
identify actions that can create more disaster resilient communities in Thurston County.

The Thurston region frequently experiences destruction from natural hazard events such as 
earthquakes, landslides, severe storms, flooding, wildland fires, 
and to a lesser extent, volcanic eruptions. Natural disasters only 
occur when people, property, and infrastructure are vulnerable 
or directly exposed to the destructive effects of natural hazards.

Hazard mitigation planning identifies and prioritizes sustained 
measures that if enacted, will reduce or eliminate long-term 
risk to people and property from natural hazards and their 
effects. In the long term, mitigation measures reduce personal 
loss, save lives, and reduce the cost to local, state, and federal 
governments for responding to and recovering from recurrent or unusual natural hazard events.

In an effort to manage risk, contain costs, and promote sustainable communities, the federal 
government outlined new hazard mitigation planning requirements for states, tribes, and local 
governments in the Disaster Mitigation Act of 2000 (44 CFR part 201.6). The act established the 
requirement for local governments to adopt a federally approved hazard mitigation plan in order to 
be eligible to apply for and/or to receive federal mitigation assistance program grants. Local hazard 
mitigation plans must be updated and resubmitted to the Federal Emergency Management Agency 
(FEMA) for approval every five years. This plan complies with all of the federal hazard mitigation 
planning requirements.

More information about how hazard mitigation planning can benefit the Thurston Region and its 
communities can be found in Chapter 1: Introduction.

Plan Process and Partners
Thurston County Emergency Management played a leadership role by providing the planning 
funds to update the plan for the entire region. A multi-jurisdictional plan requires coordination 
and collaboration among its partners. The Emergency Management Council (EMC) of Thurston 
County, a formally organized intergovernmental board of emergency managers, served as the lead 
advisory committee in the update to this plan. The EMC is familiar with a variety of key community 

Did you know that since 1962, 
Thurston County has received 23 
Federal Disaster Declarations?  That 
is almost one natural disaster every 
two years.  Six Disaster Declarations 
have occurred since this plan was first 
adopted in 2003.
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stakeholders involved with disaster preparedness, response, recovery, and hazard mitigation. 
Thurston Regional Planning Council provided staff on contract to support the plan partners and write 
the plan.

Hazard Mitigation Plans must be updated every five years. In May 2008, the EMC invited 39 
jurisdictions and organizations to participate in the update to the plan. Twenty-six jurisdictions 
responded. The following communities chose to participate as partners in the plan update process:

Municipalities and Tribes Fire Districts

Thurston County Thurston County FD 3
Town of Bucoda Thurston County FD 2 & 4
City of Lacey Thurston County FD 8
City of Olympia Thurston County FD 9 & 5
City of Tumwater Thurston County FD 17
City of Rainier

Service Providers and Non-Profits
City of Tenino
City of Yelm Intercity Transit
Nisqually Tribe LOTT Alliance

School Districts
Thurston PUD
Timberland Regional Library

Olympia School District Providence Saint Peter Hospital
North Thurston Public Schools

Colleges
Rainier School District
Tumwater School District The Evergreen State College
Yelm Community Schools South Puget Sound Community College

One or more individuals served as a representative for their jurisdiction and served on the Hazard 
Mitigation Planning Workgroup. The composition of the workgroup was diverse and included city 
mayors, fire chiefs, police chiefs, planners, school district superintendents, construction managers, 
emergency managers, and public works directors. The Workgroup functioned as the primary working 
body. The Workgroup met and convened multiple work sessions from May 2008 through August 
2009.

Guiding Principles
The development of this plan was guided by six principles:

1. Provide a Methodical Approach to Mitigation Planning
2. Enhance Public Awareness and Understanding of Natural Hazards
3. Create a Decision-Making Tool for Policy and Decision Makers
4. Promote Compliance with State and Federal Program Requirements
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5. Assure Inter-Jurisdictional Coordination of Mitigation-Related Programming
6. Create Jurisdiction Specific Hazard Mitigation Plans for Implementation

Public Participation
A variety of materials and methods were used to encourage public participation in the planning 
process, educate community members about the effects of natural hazards, and describe methods to 
mitigate losses. Materials included internet postings, news releases, announcement flyers, brochures, 
comment forms, and posters. Staff attended several community events to promote the visibility of 
the hazard mitigation planning process. Three open house meetings were hosted by TRPC staff and 
Workgroup members early in the process to seek public input before the plan was drafted.

Open House Meetings Scheduled before the Plan was Drafted

Date Location
June 25, 2008 Thurston Regional Planning Council, Conference Room A, 2424 Heritage 

Court S.W., Olympia
June 26, 2008 Tenino Elementary School, multipurpose room, 301 Old Highway 99 North, 

Tenino
June 30, 2008 Rochester Community Center, multipurpose room, 10140 Highway 12 

S.W., Rochester

Towards the end of the planning process, two additional open house meetings were held to seek 
community input on the draft plan before it was submitted for its regulatory review and subsequent 
adoption by the plan partners.

Open House Meetings Scheduled before the Plan was Adopted

Date Location
August 26, 2009 Thurston Regional Planning Council, Conference Room A, 2424 Heritage 

Court S.W., Olympia
September 2, 2009 Tenino Quarry House, 199 Park Avenue W, Tenino

More information about the plan process and development can be found in Chapter 2: Plan Process 
and Development. Samples of public outreach materials used during the plan update process are 
located in Appendix B.

Risk Assessment
Risk assessments for the major natural hazards that threaten the Thurston Region are included in this 
plan. The risk assessment provides the factual basis for the region’s partners to develop effective 
mitigation strategies. Chapter 4: Risk Assessment, includes six comprehensive profiles of the most 
destructive natural hazards that threaten people, property, government services, and businesses in 
Thurston County.
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The hazard profiles for earthquake, severe storm, flood, and landslide were updated. Two new hazard 
profiles, wildland fire and volcanic event were developed during the plan update process. In addition, 
a new section titled “Climate Change Projections” provides a summary of current literature and 
scientific findings of the effects of climate change on the Pacific Northwest.

Hazard Profile Content
Each profile in the risk assessment is consistently formatted and includes the following hazard 
information:

• Definition
• Severity
• Impacts
• Probability of Occurrence
• Historical Occurrences and Impacts
• Delineation of Hazard Area (including maps)
• Population and Employment in the Hazard Area
• Inventory of Assets and Dollar Values in the Hazard Area
• Critical Facilities and Infrastructure in Hazard Area
• Summary Assessment

Risk Rating
An overall risk rating is assigned for each hazard profiled in this plan. The risk rating is an adjective 
description (high, moderate, or low) of the overall threat posed by a hazard to the region or for a 
particular jurisdiction. Risk is the subjective estimate of the combination of any given hazard’s 
probability of occurrence combined with a community’s vulnerability to the hazard.

Probability, Vulnerability, and Risk of the Major Natural Hazards in Thurston County

Hazard Probability of 
Occurrence

Vulnerability Risk

Earthquake High High High
Storm High High High
Flood High Moderate High
Landslide Moderate Low Moderate
Wildland Fire High Moderate Moderate
Volcanic Event Low High Moderate

The regional risk assessment describes the risks posed to Thurston County, the entire planning area 
addressed in this plan. In addition, a local risk assessment was developed by each participating 
jurisdiction to describe where their risks vary from the entire planning area. The local risk 
assessment is included in each jurisdiction’s annex.
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More information about the destructive effects of natural hazards and their impacts on this region’s 
communities can be found in Chapter 4: Risk Assessment, Sections 4.1 to 4.6. More information 
about the hazard data sources and methods used to prepare the vulnerability assessments is located 
in Section 4.8: Risk Assessment Methodology.

Mitigation Goals
The goals identify what the Thurston Region’s hazard mitigation planning partners intend to achieve 
in order to reduce the impacts of natural hazards on people and property and reduce potential losses. 
The goals also guided the development of mitigation actions or initiatives contained in this plan.

The goals are adopted by all of the region’s planning partners. The goals are not prioritized in terms 
of their significance or the order in which they will be fulfilled. Their numbers serve as reference 
link between the mitigation initiatives and the goals and objectives they support. The following are 
the goals for mitigating the effects of natural disasters in the Thurston Region:

1. All sectors of the community work together to create a disaster resistant community.
2. Local and state government entities have the capabilities to develop, implement, and 

maintain effective natural hazards mitigation programs in the Thurston region.
3. Collectively the communities in the Thurston region have the capacity to initiate and 

sustain emergency operations during and after a disaster.
4. Local government operations are not significantly disrupted by disasters from natural 

hazards.
5. Reduce the vulnerability to natural hazards in order to protect the life, health, safety and 

welfare of the community’s residents and visitors.
6. Local governments will support natural hazards mitigation planning, and implement the 

mitigation initiatives for their jurisdiction.
7. The local infrastructure of communities in the Thurston region is not significantly 

affected by a disaster from a natural hazard.
8. Residents understand the natural hazards of the Thurston region and are aware of ways 

to reduce their personal vulnerability to those hazards.

More information about the plan’s goals and objectives can be found in Chapter 5: Mitigation Goals 
and Initiatives.

Regulatory Review Process

State and Federal Review
On August 20, 2009, the Emergency Management Council approved the release the final draft 
plan for public review. Following the public review process of the draft plan and prior to local 
adoption, the plan is submitted to Washington State Emergency Management Division. The state 
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reviews the plan to ensure that it meets all of the federal hazard mitigation planning requirements 
and also determines if the plan is consistent with the goals of the Washington State Natural Hazards 
Mitigation Plan. The state then forwards the plan to FEMA for its review.

FEMA reviews all natural hazard mitigation plans to determine if they satisfactorily meet all of the 
federal planning requirements. Once this review is complete and the plan is deemed satisfactory, 
FEMA notifies each participating jurisdiction that their plan is approvable pending adoption. This 
notice allows jurisdictions to begin the plan adoption process.

More information about the regulatory review process can be found in Chapter 2: Plan Process and 
Development.

Community Rating System
Thurston County is enrolled in the Community Rating System (CRS), a program for communities 
that demonstrate flood hazard management and mitigation practices above and beyond the minimum 
National Flood Insurance Program standards for flood plain regulation. Thurston County was 
accepted into the CRS program in 2000. It attained a rating of Class 5, which provides for a 25 
percent reduction for flood insurance policies for properties in Thurston County. A higher CRS rating 
results in a greater flood insurance premium discount for policy holders. To maintain this rating, the 
County must recertify its CRS participation every three years.

There are many similarities in federal planning requirements between natural hazards mitigation 
plans and community rating system plans. The Natural Hazards Mitigation Plan for the Thurston 
Region will eventually become Thurston County’s comprehensive Flood Hazard Management Plan. 
As a separate plan review process, Thurston County will submit this plan to the Insurance Services 
Office (ISO). The ISO reviews plans and awards points on various elements including public 
involvement process and the development and implementation of flood hazard mitigation initiatives. 
Future updates to this plan will be made to improve Thurston County’s CRS classification.

More information about the National Flood Insurance Program in Thurston County can be found on 
pages 4.3-24 through 25 and it Thurston County’s Annex.

Plan Adoption, Implementation, Monitoring, and Maintenance

Adoption
Jurisdictions must formally adopt their plans for FEMA to issue a final letter of approval. Once a 
jurisdiction receives notification from FEMA that their plan is approvable pending adoption, it has 
one year to adopt the plan. Each jurisdiction or entity seeking approval of its plan must have its 
governing body (Board of County Commissioners, City Council, Board of Directors, etc.) adopt the 
entire plan and their jurisdiction’s annex. Each jurisdiction/entity will ensure that proper process is 
followed according to the laws or rules of their organization including adequate public notice and 
public hearings.
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Once a jurisdiction adopts the plan and provides FEMA evidence of adoption, FEMA sends the 
agency a letter which includes the approval and expiration dates of the plan. The first jurisdiction to 
formally adopt the plan initiates the five-year plan cycle and sets the expiration date for the plan for 
all the region’s plan partners, regardless of when they adopt their plan.

Implementation
Each governmental entity will be responsible for implementation of their individual mitigation 
initiatives based on funding availability and entity priorities. This implementation may include 
incorporating mitigation initiatives and activities into existing planning programs and activities. This 
would include amending the local governments’ comprehensive plans for policies and programs, 
development regulations for building, zoning and subdivision code standards.

In addition to plans, programs, and regulations, the entities may also incorporate the mitigation 
measures into their capital facilities plans (CFP’s). The CFP identifies those major infrastructure 
developments or facilities which the entity has planned for a six, ten, or twenty year time frame.

Some of the jurisdictions have comprehensive emergency management plans (CEMP’s). It is likely 
that when the CEMP’s are updated, they will include parts of this plan, or be linked back to this 
document by reference.

As this is the second edition of the Natural Hazards Mitigation Plan for the Thurston Region, 
jurisdictions with adopted mitigation strategies are required to report on the progress they have made 
towards implementing their adopted initiatives. This information is located in the section titled, 
“Initiative and Implementation Status” for each initiative located in this plan.

Monitoring
The Thurston County Emergency Management Council (EMC) will be responsible for over-all plan 
monitoring and maintenance for the next five years. The plan will be reviewed on an annual basis during 
the October meeting of the EMC. All regional hazard mitigation plan partners will be invited to assess 
the plan with the following criteria:

1. Progress towards the plan’s goals and objectives
2. Progress towards county wide and jurisdiction specific mitigation initiatives
3. Implementation problems such as technical, legal, or coordination issues among local agencies, 

the State, or FEMA
4. Public involvement activities.
5. General information sharing (best practices) related to mitigation planning among the plan 

Partners.
6. Financing the multi-jurisdiction plan update

As is routine, the EMC will conduct an after action review following a significant disaster event to 
document lessons learned during the response and recovery phases. As part of this review process, 
the EMC will assess:
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1. The characteristics and severity of the hazard to determine if the region’s risks have changed
2. Direct and indirect damage as well as any response and recovery costs.
3. The type and extent of the damages to determine any new mitigation initiatives that should be 

incorporated into the plan to avoid similar losses due to future hazard events.

The results of the assessment will be shared with all of the region’s hazard mitigation planning 
stakeholders.

Maintenance
The plan must be updated at a minimum of every five years. Plan maintenance should be an ongoing 
task. If done properly, it is executed throughout the plan’s five year cycle. Plan maintenance ensures 
that information is current and accurate. Furthermore, by revising the plan on a periodic basis to 
reflect current conditions, the five year plan update process is simplified for all involved in a routine 
maintenance cycle.

The plan describes the process for minor, technical, and substantive revisions, and a process for 
distributing revisions. In addition, the plan describes procedures for adding new communities to the 
regional plan.

Continued Public Involvement
The Emergency Management Council, as well as all of the entities that participated in this plan, are 
committed to continued public involvement and education. It will be important that natural hazards 
mitigation becomes integrated into existing programs and becomes part of the way jurisdictions 
make decisions about land use and facilities planning. As mentioned in the preceding section, in the 
city and county jurisdictions, comprehensive plan amendment processes as well as capital facilities 
planning both have elements of public notification and involvement. These local plans require 
updating every six to seven years but are often amended yearly with an associated public process. 
These processes will provide a venue that promotes public dialogue regarding the importance of 
hazard mitigation.

More Information about the plan’s adoption, implementation, monitoring, and maintenance process 
can be found in Chapter 6: Adoption, Implementation, Monitoring, and Maintenance.

Mitigation Initiatives
Mitigation initiatives are the action items in the Natural Hazards Mitigation Plan for the Thurston 
Region. The term “mitigation initiative” refers to an action designed to reduce or eliminate 
losses resulting from natural hazards. It is through the implementation of these initiatives that the 
communities within Thurston County can truly become more disaster resistant. Local governments 
formulate their mitigation strategies by proposing actions, identifying who will implement them, 
estimating costs, listing potential funding sources, and developing timelines for implementation.
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Categorization
Every mitigation initiative is categorized according to its function. There are seven categories of 
mitigation activities. The categories and the total number of corresponding initiatives are displayed 
below.

Category
Total 
Initiatives

Public Outreach and Information: Information delivered in a variety of formats intended 
to inform and educate community members, elected officials, and property owners about 
the hazards and potential ways to mitigate them. Such actions include websites, outreach 
projects, real estate disclosure, fairs and expos, and school-age and adult education 
programs.

4

Plan Coordination and Implementation: Activities that support a jurisdiction’s natural 
hazards mitigation planning process and implementation strategy within their organization 
and in conjunction with neighboring jurisdictions and relevant stakeholders.

13

Data Collection and Mapping: Actions that relate to the process of gathering and analyzing 
new data and then mapping or utilizing the information in such a manner that it improves 
communities’ ability to make informed decisions about increasing their disaster resilience.

13

Development Regulations: Government administrative or regulatory actions or processes 
that influence the way land and buildings are developed and built. These actions also 
include public activities to reduce hazard losses. Examples include planning and zoning, 
building codes, capital improvement programs, open space preservation, and storm water 
management regulations.

6

Hazard Preparedness: Advance actions that serve to protect people and property during 
and immediately after a disaster or hazard event. These could include the development 
or improvement of warning systems, emergency response services, and the stockpiling of 
supplies and materials.

23

Hazard Damage Reduction: Actions that involve the modification of existing buildings or 
structures to protect them from a hazard, or removal from the hazard area. Examples include 
acquisition, elevation, relocation, structural retrofits, storm shutters, and shatter-resistant 
glass.

26

Critical Facilities Replacement/Retrofit: Refers specifically to hazard damage reduction 
activities targeted specifically at protecting or replacing critical facilities. 28

Total 113

Current Adopted Mitigation Initiatives
This Executive Summary lists the current mitigation initiatives for the plan partners who submitted 
their annexes prior to the completion of the plan for the public and regulatory review processes. 
Budget constraints, staff shortages, or scheduling conflicts prevented some plan partners from 
completing their annex in accordance with the work schedule. This plan’s framework accommodates 
the incorporation of additional annexes as they are completed. Several jurisdictions intend to submit 
their annex at a later date.

The region’s partners have identified a total of 114 mitigation initiatives; nine are adopted county 
wide by all of the plan’s partners. More details about the County Wide Mitigation Initiatives are 
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located in Chapter 5: Mitigation Goals and Initiatives. Jurisdiction-specific mitigation initiatives 
(current and completed/removed) are located in each jurisdiction’s annex.

Initiatives by Jurisdiction
I.D. Number Hazard Category Codes: EH=Earthquake Hazard; FH=Flood Hazard; LH=Landslide Hazard; MH=Multi 
Hazard; SH=Storm Hazard; WH=Wildland Fire Hazard; and VH=Volcanic Hazard

Priority I.D. Number Category Action

County Wide – Adopted by all Jurisdictions
1 of 9 CW-MH 4 Hazard 

Damage 
Reduction

Create a lifeline transportation route GIS map for the Thurston Region 
and integrate the data into the Thurston County Emergency Operations 
Plan

2 of 9 CW-MH 7 Hazard 
Preparedness

Develop a system for sharing critical resources among emergency 
managers during disaster events.

3 of 9 CW-SH 1 Hazard 
Preparedness

Improve the capabilities of managing debris from severe winter storm 
events.

4 of 9 CW-FH 1 Data Collection 
and Mapping

Obtain digital data and create GIS maps of the flood inundation from 
possible dam failures of the Skookumchuck Dam on the Skookumchuck 
River, and the Alder and LaGrande Dams on the Nisqually River

5 of 9 CW-MH 6 Public 
Information

Draft: Create a hazards information website portal to educate the public 
about the natural hazards in the Thurston Region.

6 of 9 CW-WH 1 Data Collection 
and Mapping

Refine methodology to assess high risk wildland fire communities in 
Thurston County.

7 of 9 CW-MH 1 Data Collection 
and Mapping

Continue to refine the list of the region’s critical facilities and jurisdictional 
asset data, geocode these locations, and update their financial value

8 of 9 CW-EH 2 Data Collection 
and Mapping

Improve the technical analysis of earthquake hazards in the county.

9 of 9 CW-MH 8 Hazard 
Preparedness

Strengthen the capabilities of the Disaster Medical Coordination Center 
(DMCC) Hospital.

Thurston County
1 of 30 TC-EH 1 Critical 

Facilities 
Replacement/
Retrofit

Perform preliminary evaluations of county owned critical facilities to 
identify seismic vulnerabilities in those structures. Implement appropriate 
retrofitting/strengthening measures to improve their ability to withstand 
the effects of earthquakes.

2 of 30 TC-MH 4 Hazard 
Damage 
Reduction

Improve alert and warning capabilities.

3 of 30 TC-MH 1 Hazard 
Preparedness

Prepare a plan and subsequent mitigation initiatives for how essential 
functions of county government will be reestablished during or after a 
disaster.

4 of 30 TC-FH 25 Hazard 
Damage 
Reduction

Develop evacuation plans for communities and residents situated 
downstream from the Nisqually and Skookumchuck River dams
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Priority I.D. Number Category Action

5 of 30 TC-FH 22 Hazard 
Damage 
Reduction

Draft a prioritized list of road segments and bridges that should be 
elevated above the 100 year floodplain and culverts that will fail under 
flood flow. Upgrade these structures if state or federal monies become 
available.

6 of 30 TC-FH 1 Plan 
Coordination 
and 
Implementation

Continue Thurston County’s enrollment in the Community Rating System 
(CRS) program as a part of the National Flood Insurance Program

7 of 30 TC-FH 24 Plan 
Coordination 
and 
Implementation

Develop a southeast flood detour plan for the Thurston County 
Comprehensive Emergency Management Plan.

8 of 30 TC-FH 7 Data Collection 
and Mapping

Remap the floodplains for all rivers, streams, and high groundwater areas 
and update the Flood Insurance Rate Maps (FIRMs)

9 of 30 TC-FH 23 Data Collection 
and Mapping

Acquire MIKE 11, a three-dimensional hydrological modeling software 
package and AQUARIUS, a USGS standard streamflow modeling 
software package

10 of 30 TC-FH 15 Hazard 
Damage 
Reduction

Draft a prioritized list of which floodplain residences the county would 
acquire (buyout) if state and federal monies are available

11 of 30 TC-FH 4 Plan 
Coordination 
and 
Implementation

Continue to be actively involved in the multiple jurisdiction flood hazard 
reduction efforts within the Chehalis River basin

12 of 30 TC-LH 1 Development 
Regulations

Limit activities in identified potential and historical landslide areas through 
regulation and public outreach

13 of 30 TC-FH 9 Data Collection 
and Mapping

Develop mapping protocols to archive all flood maps and data sets so 
they can be reused at a later date

14 of 30 TC-MH 2 Hazard 
Preparedness

Coordinate existing plans for post disaster inspections of critical facilities 
and other publicly owned buildings.

15 of 30 TC-MH 7 Hazard 
Preparedness

Develop plans to address the medical needs of people who rely on 
electrically powered medical equipment and/or do not have dependable 
transportation.

16 of 30 TC-LH 2 Hazard 
Damage 
Reduction

Prepare a landslide vulnerability index for county roads

17 of 30 TC-MH 3 Hazard 
Preparedness

Improve the capability to identify moderate to long term road impedances, 
and put them into the CAD (Computer Aided Dispatch).

18 of 30 TC-FH 8 Data Collection 
and Mapping

Map the channel migration zones for all rivers in the region and the extent 
of high quality riparian habitat

19 of 30 TC-MH 6 Hazard 
Preparedness

Conduct a study of private roads and bridges to determine their capacity 
to provide access to emergency vehicles
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Priority I.D. Number Category Action

20 of 30 TC-FH 16 Hazard 
Damage 
Reduction

Draft a prioritized list of which residences the county would help elevate 
above the 100-year floodplain, if state or federal monies are available

21 of 30 TC-FH 2 Plan 
Coordination 
and 
Implementation

Secure funding for flood related projects within the 20-year Stormwater 
Capital Facilities Plan

22 of 30 TC-FH 21 Hazard 
Damage 
Reduction

Undertake a study of repetitive public cost losses, this would include 
residential structures, but also include properties such as livestock, out-
buildings and rescue costs not already identified by FEMA

23 of 30 TC-FH 11 Development 
Regulations

Revise shoreline regulations to encourage “shoreline protective 
structures” to be “bioengineered”

24 of 30 TC-FH 20 Plan 
Coordination 
and 
Implementation

Implement the recommendations of the adopted stormwater drainage 
basin plans

25 of 30 TC-FH 10 Development 
Regulations

Reevaluate land uses and zoning based upon new floodplain maps

26 of 30 TC-FH 12 Development 
Regulations

Work with others to determine the width and conditions of buffers along 
river and stream shorelines

27 of 30 TC-FH 13 Development 
Regulations

Draft a Comprehensive Plan policy which encourages the creation and 
use of wetland mitigation bank

28 of 30 TC-FH 14 Data Collection 
and Mapping

Prepare new drainage basin plans in priority areas such as Salmon and 
Yelm Creeks

29 of 30 TC-FH 17 Hazard 
Damage 
Reduction

Work with landowners and others to establish reforested corridors along 
river and stream shorelines

30 of 30 TC-FH 18 Hazard 
Damage 
Reduction

Encourage research into bioengineering and other techniques which 
provide streambank protection and improve fisheries through the use of 
large woody debris. Support local demonstration projects which could 
provide such research

Town of Bucoda
 1 of 5  B-MH 2  Hazard 

Preparedness
 Prepare an addendum to the Town’s Comprehensive Emergency 
Management Plan

 2 of 5  B-MH 1  Critical 
Facilities 
Replacement/
Retrofit

 Purchase and install a 30kW propane generator at the Bucoda Fire 
Department

 3 of 5  B-MH 4  Hazard 
Damage 
Reduction

 Perform analysis of the Town’s three critical facilities to identify the 
most efficient method of maintaining seat of government, emergency 
operations, and sheltering needs during a flood or earthquake
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Priority I.D. Number Category Action

 4 of 5  B-FH 1  Hazard 
Damage 
Reduction

 Stormwater management engineering and design for city streets

 5 of 5  B-MH 3  Hazard 
Damage 
Reduction

 Establish an alternate well site for the Town.

City of Lacey
1 of 15 L-EH 2 Critical 

Facilities 
Replacement/
Retrofit

Pursue seismic upgrades to water facilities that do not meet current 
seismic codes.

2 of 15 L-EH 4 Hazard 
Damage 
Reduction

Replace the shut off valve at the Union Mills Reservoir that will enable the 
water storage facility to be isolated in the case of a water line break or 
other damage.

3 of 15 L-MH 8 Hazard 
Damage 
Reduction

Retrofit the City’s alarm system for wastewater lift station facilities 
and convert them from older, analog technology to modern digital 
components.

4 of 15 L-EH 1 Plan 
Coordination 
and 
Implementation

Continue funding the water line replacement program to ensure water 
supply lines are constantly being upgraded.

5 of 15 L-MH 9 Hazard 
Preparedness

Develop a system for secure off-site, “real-time” storage of data from City 
computers and networks.

6 of 15 L-FH 5 Hazard 
Damage 
Reduction

Evaluate the flood prone area of Rainier Road SE near the BNSF railroad 
trestle and determine solutions to prevent future flooding events.

7 of 15 L-MH 7 Hazard 
Preparedness

Purchase and install backup generators to provide power to the 
remaining sewer lift stations that do not currently have permanently 
mounted standby generators.

8 of 15 L-MH 5 Hazard 
Damage 
Reduction

Develop policy regarding private contractors removing debris and/or snow 
on public streets.

9 of 15 L-EH 3 Hazard 
Damage 
Reduction

Reduce hazards inside the City of Lacey facilities to prevent property 
damage and enhance ability to recover and respond after an earthquake.

10 of 15 L-MH 3 Hazard 
Preparedness

Develop public and private partnerships to foster natural hazard 
mitigation program coordination and collaboration.

11 of 15 L-FH 2 Plan 
Coordination 
and 
Implementation

Encourage and educate the public on the purchase of flood insurance.
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Priority I.D. Number Category Action

12 of 15 L-FH 1 Data Collection 
and Mapping

Identify and map public and private properties in the 100-year floodplain.

13 of 15 L-FH 4 Hazard 
Damage 
Reduction

Establish a program whereby sand and sandbags are stored by the City 
and made available to the public in anticipation of minor flooding during 
the winter. The bags would be made available to the general public if their 
property was in danger of being flooded.

14 of 15 L-MH 6 Public 
Information

Purchase communications system that will enable the City to broadcast 
information to a very localized and specific geographical area, such as 
road closures, water outages, and other utility information.

15 of 15 L-MH 10 Hazard 
Damage 
Reduction

Evaluate and purchase an internet based communications system that 
will enable City resources to be called-out in response to disasters or 
emergencies as well as send out announcements and warnings to the 
public.

City of Olympia
1 of 9 OLY-FH 1 Hazard 

Preparedness
Place flood elevation poles and staff gauges along Capitol Lake

2 of 9 OLY-MH 1 Hazard 
Preparedness

Upgrade Olympia’s VHF radio system

3 of 9 OLY-MH 3 Critical 
Facilities 
Replacement/
Retrofit

Add a backup generator to Olympia Center

4 of 9 OLY-SH 2 Plan 
Coordination 
and 
Implementation

Improve the capabilities of managing debris from severe winter storm 
events

5 of 9 OLY-MH 4 Data Collection 
and Mapping

Continue to refine the list of the region’s critical facilities and jurisdictional 
asset data, geocode these locations, and update their financial value

6 of 9 OLY-VH 1 Plan 
Coordination 
and 
Implementation

Develop a volcano hazard plan for the City of Olympia

7 of 9 OLY-FL 4 Plan 
Coordination 
and 
Implementation

Plan and identify strategies to mitigate the adverse effects of sea level 
rise

8 of 9 OLY-EH 1 Critical 
Facilities 
Replacement/
Retrofit

Undertake seismic retrofit of critical facilities and infrastructure in the city
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Priority I.D. Number Category Action

9 of 9 OLY-SH 1 Critical 
Facilities 
Replacement/
Retrofit

Replace the existing overhead utility lines throughout the City of Olympia

City of Tumwater
1 of 8 TUM-EH 1 Critical 

Facilities 
Replacement/
Retrofit

Conduct a voluntary non-structural earthquake readiness inspection for 
all critical facilities on an annual basis

2 of 8 TUM-SH 1 Critical 
Facilities 
Replacement/
Retrofit

Inspect all trees within falling distance of critical facilities, related 
equipment such as generators, and utilities such as power and 
communication lines within the immediate vicinity to determine if they 
pose a hazard to the facility or operation of the facility during a storm

3 of 8 TUM-FH 15 Hazard 
Damage 
Reduction

Consider the construction of a short floodwall around the Tumwater Valley 
golf course clubhouse to stop the infiltration of floodwaters during a flood 
event

4 of 8 TUM-FH 14 Data Collection 
and Mapping

Install flood elevation gauges on the Deschutes River

5 of 8 TUM-VH 1 Hazard 
Preparedness

Keep a supply of air filters on hand for critical equipment, generators and 
vehicles in case of ash fall from a volcanic eruption

6 of 8 TUM-FH 6 Hazard 
Damage 
Reduction

Work with landowners to reforest corridors along river and stream 
shorelines

7 of 8 TUM-FH 3 Development 
Regulations

Reevaluate land uses and zoning based upon new floodplain maps

8 of 8 TUM-FH 12 Plan 
Coordination 
and 
Implementation

Continue to be actively involved in inter-jurisdictional flood hazard 
reduction efforts where Tumwater and other jurisdictions are located 
within the same basin

City of Yelm
1 of 2 Y-EH 3 Hazard 

Damage 
Reduction

Seismically retrofit the downtown water tower, located at Washington and 
2nd Street

2 of 2 Y-EH 2 Hazard 
Damage 
Reduction

Identify funding sources for structural and nonstructural retrofitting of 
publicly owned critical facilities listed in the City of Yelm’s Emergency 
Disaster Plan that are identified as seismically vulnerable

South Puget Sound Community College
1 of 7 SPSCC-MH 1 Hazard 

Preparedness
Training for college staff

2 of 7 SPSCC-MH 2 Hazard 
Preparedness

Upgrade campus two-way radio communication system
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Priority I.D. Number Category Action

3 of 7 SPSCC-SH 2 Hazard 
Damage 
Reduction

Retrofit existing roofs with specialized gutters and snow blocks

4 of 7 SPSCC-MH 3 Hazard 
Preparedness

Retrofit existing leased Hawks Prairie campus with emergency lighting

5 of 7 SPSCC-MH 5 Public 
Information

Provide training and information for college community on emergency 
preparedness

6 of 7 SPSCC-MH 6 Hazard 
Damage 
Reduction

Implement redundant critical IT infrastructure

7 of 7 SPSCC-MH 7 Data Collection 
and Mapping

Develop campus GIS database

The Evergreen State College
 1 of 16 TESC-EH 3 Critical 

Facilities 
Replacement/
Retrofit

Undertake a seismic retrofit in Clock tower on The Evergreen State 
College campus

 2 of 16 TESC-EH 13 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic retrofit of Dorm A on The Evergreen State College 
campus

 3 of 16 TESC-EH 20 Hazard 
Preparedness

Install an outdoor PA system on the lower campus

 4 of 16 TESC-EH 6 Hazard 
Preparedness

Update Emergency Preparedness Plan for The Evergreen State College

 5 of 16 TESC-EH 7 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic upgrade of the Lab Annex on The Evergreen State 
College campus

 6 of 16 TESC-EH 8 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic upgrade of the College Activities Building on The 
Evergreen State College campus

 7 of 16 TESC-EH 9 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic study of the Communications Building on The 
Evergreen State College campus

 8 of 16 TESC-EH 10 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic retrofit of Lab II on The Evergreen State College 
campus
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Priority I.D. Number Category Action

 9 of 16 TESC-EH 11 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic retrofit of Lab I on The Evergreen State College 
campus

10 of 16 TESC-EH 12 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic study and upgrade of the Seminar Building on The 
Evergreen State College campus

11 of 16 TESC-EH 14 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic retrofit of the College Recreation Center on The 
Evergreen State College campus

12 of 16 TESC-EH 18 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic retrofit of the Campus Building Connecting Bridges 
on The Evergreen State College campus

13 of 16 TESC-EH 15 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic retrofit of the Central Utility Plant on The Evergreen 
State College campus

14 of 16 TESC-EH 16 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic retrofit of the Shop Complex on The Evergreen 
State College campus

15 of 16 TESC-EH 17 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic retrofit of the Geoduck House on The Evergreen 
State College Campus

16 of 16 TESC-EH 19 Critical 
Facilities 
Replacement/
Retrofit

Undertake a seismic retrofit of the Organic Farmhouse on The Evergreen 
State College Campus

Thurston County Fire Protection Districts 2 and 4 (SE Thurston Fire and EMS)
1 of 1 TCFD2&4-

EH 1
Critical 
Facilities 
Replacement/
Retrofit

Replace Headquarters Station 41 (now 24) with a seismically safe 
structure

Thurston County Fire Protection District 8 (South Bay Fire District)
1 of 2 TCFD8-EH 1 Hazard 

Preparedness
Establish a designated Emergency Coordination Center (ECC) at Station 
8-2

2 of 2 TCFD8-SH 1 Public 
Information

Develop and deliver public outreach program for storm preparedness
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Priority I.D. Number Category Action

North Thurston Public Schools
1 of 2 NTPS-EH 1 Critical 

Facilities 
Replacement/
Retrofit

Perform seismic evaluations on all district buildings and correct if 
needed…

2 of 2 NTPS-MH 2 Critical 
Facilities 
Replacement/
Retrofit

Develop a comprehensive operations response plan to include hazard 
preparation planning with outside agencies…

Tumwater School District
1 of 2 TUMSD-EH 1 Critical 

Facilities 
Replacement/
Retrofit

Identify seismic requirements and bring buildings up to current adopted 
building codes at the time school buildings are remodeled.

2 of 2 TUMSD-MH 2 Hazard 
Preparedness

Adopt procedures for reporting and responding to road closures

Yelm Community Schools
1 of 3 YCS-EH 1 Critical 

Facilities 
Replacement/
Retrofit

Identify seismic requirements and bring buildings up to current adopted 
building codes at the time buildings are remodeled

2 of 3 YCS-MH 1 Plan 
Coordination 
and 
Implementation

Develop emergency preparedness policy and procedures to coordinate 
with local governments and integrate with the Capital Facilities Plan

2 of 3 YCS-MH 2 Plan 
Coordination 
and 
Implementation

Purchase computerized bus routing system and incorporate with 
emergency road closure policies

Providence Saint Peter Hospital
1 of 1 PSPH-EH 1 Critical 

Facilities 
Replacement/
Retrofit

Emergency Water Source Well. Develop an emergency water source 
capable of producing water for emergency use. Design pumping and pipe 
construction system to include backflow protection, construct pumping 
and piping system and connect to hospital water network

Intercity Transit
1 of 1 IT-MH 2 Hazard 

Preparedness
Develop Emergency Preparedness and Continuity of Operations Plan

Total Initiatives 113
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Chapter 1: Introduction

Natural Hazards will Persist, but Disasters can be Avoided
The Natural Hazards Mitigation Plan for the Thurston Region is a multi-jurisdictional plan that 
addresses the most destructive natural hazards that threaten Thurston County and its communities.

The primary function of this plan is to explain the risks posed by natural hazards and to 
identify actions that can create more disaster resilient communities in Thurston County.

The Thurston region frequently endures natural hazard events such as earthquakes, landslides, severe 
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volcanic eruptions. When natural hazard events take place 
in undeveloped and unpopulated areas, no disaster occurs. 
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�����������������������������������������
����������
locate in areas that are predisposed to the effects of 
natural hazards.

�� Since 1962, Thurston County has received 23 
Federal Disaster Declarations; every one of them 
attributed to natural hazards that are inherent to the 
�����������������

�� !��"##$��%��������&�����������������"'�������������(�)��&������
�������
����������������
��
that received more than 20 Federal Disaster Declarations (less than one percent).

��������	
�������	�����������
%��������&���������������
������������

��������������/����������������)����������
�������������
Sound. It is home to the State Capital and 245,300 people.1������������
���������������
����7����
%��������&��������������8�����������������
���������������������%�������������������
�
�������������
����������������������7��������:������
��������������������
��������������:�����
����������������������
���������������������������������������%��������&���������������
��������������������
������
����
recurrent natural hazards.

Washington State is one of the most geologically active regions of North America. The Puget Sound 
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Natural Disasters Are Costly
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The state sits directly above the Cascadia Subduction Zone, a major boundary of colliding tectonic 
plates and source of earthquake activity. There are multiple major fault lines throughout the state. 
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infrastructure in the state’s Capital City.
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damage, and tons of debris.

Information about the hazards that threaten the Thurston Region is located in Chapter 4: Risk 
Assessment.

The Challenge of Building Safe Communities

Population Growth
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County’s population is estimated to reach nearly 373,000 by the year 20304, it is important for 
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hazards mitigation planning provides a process for local governments to consider future populations 
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Aging and Vulnerable Infrastructure
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infrastructure is deteriorating and vulnerable to the effects of natural hazards.
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hazard event reveals the vulnerability of older infrastructure. Neighborhoods and commercial areas 
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and businesses can be mitigated through seismic 
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purpose districts also have aging infrastructure. 
%������������8��������������������������
challenges to provide safe and effective services 
to the public both during and after natural hazard 
events.

Information Gaps
Thurston County communities continue to invest in 
studies that increase their understanding of natural 
��@��
���=��������������
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are needed at the local level to more accurately 
map local hazard zones, further protect the public’s 
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computer models, aerial photos, and satellite 
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advances in mapping geologic and hydrologic 
hazard zones. But the availability of local data, 
though improving, remains limited.

Mitigation through Regulation
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More information about Washington State’s and local governments’ hazard mitigation capabilities 
hazard mitigation is in Appendix C.

The Disaster Declaration Process
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How can local governments mitigate vulnerable 
properties in high risk hazards zones?

Acquisition and demolition:�(�
������������������
����������������������������	��
:
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�
property and demolishes the structure. The property 
���������������������
��������������������������
replacement housing on the open market. The local 
government assumes title to the acquired property 
and maintains the land as open space in perpetuity.

Relocation: In some cases, it may be viable to 
�����������������������������������������������
Relocated structures must be placed on a site located 
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regulatory erosion zones, and in conformance 
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regulations.

�������	
���		��		�
�� Depending upon the 
��������������	��
���������������������������������
�������������������	��
�������������8�������
meet National Flood Insurance Program criteria 
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to commercial properties only; residential structures 
must be elevated. Communities can apply for 
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cover the increased construction costs incurred in 
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Governor can request federal assistance. The Stafford Disaster Relief and Emergency Assistance Act 
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be made by the Governor of the affected State.” The Governor’s request is made through the regional 
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effort is activated. There are three general categories of assistance:

�� Individual Assistance – aid to individuals and households;
�� �������K����������|���
�����������L��
��������������������:�����M�������������������������������

services and the repair or replacement of disaster damaged public facilities;
�� X�@��
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and private property.

Hazard Mitigation
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mitigation is the only response that serves to directly eliminate losses from the effects of natural 
hazards. The other stages all occur in reaction to or anticipation of impacts from disaster events. 
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or eliminate long-term risk to people and property from natural hazards and their effects. In the 
long term, mitigation measures reduce personal loss, save lives, and reduce the cost to local, state, 
and federal governments for responding to and recovering from recurrent or unusual natural hazard 
events.
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include outreach projects, real estate disclosure, hazard information centers, and school-age 
and adult education programs.

4. Natural Resource Protection - Actions that, in addition to minimizing hazard losses preserve 
or restore the functions of natural systems. These actions include sediment and erosion control, 
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5. Emergency Services - Actions that protect people and property during and immediately after a 
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protection of critical facilities.
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6. Structural Projects - Actions that involve the construction of structures to reduce the impact 
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safe rooms.

The Disaster Mitigation Act of 2000
In an effort to manage risk, contain costs, and promote sustainable communities, the federal 
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approved hazard mitigation plan to apply for or to receive federal mitigation assistance program 
grants.
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are based on a sound planning process that accounts for the risk to and the capabilities of the 
individual jurisdiction. The Code of Federal Regulations (CFR), Title 44, Part 201.6 addresses local 
government mitigation plans. Part 201.7 addresses tribal mitigation plans.
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development of a risk assessment.

Authorities3

Section 322 of the Robert T. Stafford Disaster Relief and Emergency Assistance Act (Stafford Act), 42 
U.S.C. 5165, as amended by the Disaster Mitigation Act of 2000 (DMA) (P.L. 106-390), provides for 
States, Tribes, and local governments to undertake a risk-based approach to reducing risks to natural 
hazards through mitigation planning. The National Flood Insurance Act of 1968, as amended, 42 
����������	�
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���
������
����
��

�������
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assistance programs to State, Tribal and Local Mitigation Plans.

FEMA has implemented the various hazard mitigation planning provisions through regulations at 44 
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�
mitigation planning and implementation efforts, and describes the requirement for a State Mitigation 
Plan as a condition of pre- and post-disaster assistance, as well as the mitigation plan requirement for 
local and Tribal governments as a condition of receiving FEMA hazard mitigation assistance.

The regulations governing the mitigation planning requirements for local mitigation plans are 
published under 44 CFR §201.6. Under 44 CFR §201.6, local governments must have a FEMA-
approved Local Mitigation Plan in order to apply for and/or receive project grants under the following 
hazard mitigation assistance programs:

*� Hazard Mitigation Grant Program (HMGP)
*� Pre-Disaster Mitigation (PDM)
*� Flood Mitigation Assistance (FMA)
*� Severe Repetitive Loss (SRL)
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Federal Hazard Mitigation Assistance
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recover from recurrent natural disasters, mitigate hazard prone private properties, and reinforce or 
replace all aging public infrastructure. The Stafford Act can provide local governments some disaster 
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cannot be used as match.

More information about federal mitigation assistance programs can be found in Appendix D and on 
the Washington State Emergency Management Division’s website:

http://www.emd.wa.gov/grants/grants_hazard_mitigation.shtml

Natural Hazards Mitigation Planning in the Thurston Region
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jurisdictions adopted local plans under the 
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plan. 44 CFR §201.6(d)(3) requires that local 
mitigation plans be updated and reapproved 
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to maintain eligibility for federal mitigation 
assistance program funds. For local plans 
�����������
����
����������������������������
�������
��������������������������������������
��������������:Q����
�����������������������J����
������Q����
���������������������
�����������������
�����	��������������
�����������������������
local mitigation efforts, and changes in priorities. 

In this multi-jurisdictional plan, the terms local 
government, local agency, jurisdiction, and 
community often refers to:

%�����������������������������������������������
���������
����
�������������������������������
��������������:�������
district, or other form of local government

Thurston Region

The terms Thurston Region and Thurston County are 
sometimes used interchangeably in this plan. Thurston 
County is both the municipal government of the county 
����������������������������������������������<��
borders. Region is a collective term that refers to more 
than one or all of the local governments, communities, 
���������������������������������������������������
borders of Thurston County.
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This plan is the culmination of the update process for planning partners that have an adopted hazard 
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Information about the planning partners and the process used to develop this plan is located in 
Chapter 2: Plan Process and Development.

Plan Structure
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1. Introduction
An overview of the Disaster Mitigation Act, the role of hazard mitigation 
planning, and federal mitigation assistance grant programs.

2. Plan Process and 
Development

A description of the planning process and documentation of the plan’s 
development.

3. Thurston County 
��������'�"��+�


A narrative and tabular summary of Thurston County’s environment, 
demographics, development trends, and community services.

4. Risk Assessment

A comprehensive risk assessment of the natural hazards that threaten 
Thurston County and its communities. It is divided into six hazard 
���+�
������
�������
�����������������������
��7��������+�
������
volcanic events. This chapter also includes a discussion on climate 
change projections.

5. Mitigation Goals and 
Initiatives

Mitigation goals and objectives, and county wide descriptions of 
planned actions and projects to reduce or prevent impacts from natural 
disasters.

6. Adoption, 
Implementation, 
Monitoring, and 
Maintenance

 A description of how the plan will be monitored, implemented, and 
maintained.

7. Appendices Supporting documentation and reference material.
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Annex
The annex is an addition to the plan that contains informaiton that is 
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�<������������
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Chapter 2: Plan Process and Development

Introduction
This chapter describes how the plan was prepared, who was involved in the process, and how the 
public was involved.

The first Natural Hazards Mitigation Plan for the Thurston Region established multi-jurisdictional 
hazards mitigation planning for the region’s communities. The previous planning process and the 
people who participated in the development of the first plan were successful with their endeavor. 
This plan’s update followed the path of the first edition, but made substantial changes to document 
current hazard knowledge, and to comply with current federal planning requirements. Therefore this 
chapter documents and explains any differences between the original plan and this plan update. In 
order to maintain continuity between the past and present planning processes, the documentation for 
the first plan’s development process (Chapter II) is included in Appendix A.

Each participating jurisdiction also documented their jurisdiction’s planning process. The 
jurisdiction-specific planning process documentation is located in each jurisdiction’s annex to this 
plan.

Federal Requirements
44 CFR Section 201.6(b) and Section 201.6(c)(1) specifies the requirements necessary to document 
the planning process. The following requirements must be satisfactorily fulfilled in order for the 
Federal Emergency Management Agency (FEMA) to approve this plan:

Requirements
§201.6(b) and
§201.6(c)(1):

An open public involvement process is essential to the development of an effective plan. 
In order to develop a more comprehensive approach to reducing the effects of natural 
disasters, the planning process shall include:

(1) An opportunity for the public to comment on the plan during the drafting stage 
and prior to plan approval;

(2) An opportunity for neighboring communities, local and regional agencies 
involved in hazard mitigation activities, and agencies that have the authority to 
regulate development, as well as businesses, academia and other private and 
non-profit interests to be involved in the planning process; and

(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and 
technical information.

[The plan shall document] the planning process used to develop the plan, including how 
it was prepared, who was involved in the process, and how the public was involved.

Note: In general, the federal planning requirements with the words “shall” and “must” indicate that the item is mandatory and must be included in the 
plan, otherwise it will not be approved by FEMA. Regulations with the word “should” indicate that the item is strongly recommended to be included in 
the plan, but its absence will not cause FEMA to disapprove the plan.
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All jurisdictions with adopted plans are required by 44 CFR Section 201.6(d)(3) to review and 
revise their plans and resubmit them for approval within five years in order to continue to be eligible 
for federal mitigation assistance grant funding. Therefore, the updated plan shall also describe 
the process used to review and analyze each section of the plan (plan process, risk assessment, 
mitigation strategy, and plan maintenance).

Guiding Principles
When the Natural Hazards Mitigation Plan for the Thurston Region was created in 2003, 
the planning partners identified six guiding principles that served to influence the first plan’s 
development process. These guiding principles also described the purpose of the plan and how it 
was to serve the region’s communities. These principles remain relevant today and demonstrate the 
communities’ commitment to natural hazard mitigation planning. These guiding principles have been 
slightly modified from their original form.

1. Provide a Methodical Approach to Mitigation Planning 
The process used by the planning partners identifies vulnerabilities to future disasters and 
proposes the mitigation initiatives necessary to avoid or minimize those vulnerabilities. Each 
step in the planning process builds upon the previous, providing a high level of assurance 
that the mitigation initiatives proposed by the participants have a valid basis for both their 
justification and priority for implementation.

2. Enhance Public Awareness and Understanding of Natural Hazards 
This plan contains data and information that can be used in a variety of ways to enhance public 
awareness about the most destructive natural hazards that threaten the region. This information 
gives members of the community a better understanding of what the most prevalent hazards 
have been historically, and how hazards are likely to impact or threaten the public health, 
safety, economic vitality of businesses, and the operational capability of important institutions 
in the future.
The planning partners have provided opportunities for public involvement and information. 
This multi-jurisdictional effort has reached out to stakeholders from municipalities, academia, 
and special purpose districts as well as county and tribal government. The planning partners 
have also solicited ideas and input during open house meetings before and after the plan was 
drafted.

3. Create a Decision-Making Tool for Policy and Decision Makers 
This document provides basic information needed by managers and leaders of local 
government, business and industry, community associations, and other key institutions and 
organizations to take actions to address vulnerabilities to future natural disasters. It also 
provides proposals for specific projects and programs that are needed to eliminate or minimize 
those vulnerabilities.
The mitigation actions in this plan have been reviewed to assess their benefits and costs, and 
have been prioritized for implementation. This approach is intended to provide a decision-
making tool for the management of participating organizations and agencies regarding why the 
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proposed mitigation initiatives should be implemented, which should be implemented first, and 
the social, technical, administrative, political, economic, and environmental benefits of doing 
so.

4. Promote Compliance with State and Federal Program Requirements 
At a minimum, local hazard mitigation plans must satisfactorily comply with the federal 
requirements in 44 CFR Section 201.6 in order to receive federal mitigation assistance program 
grants. This plan exceeds them. It is crucial for local government decision-makers to take an 
active role in preparing their communities for future disasters - because the effects of natural 
hazards are unique to each local community, understood best by the local community, and felt 
by the local community. Developing flexible plans to factor for the unknown is a good practice 
in risk management.

5. Assure Inter-Jurisdictional Coordination of Mitigation-Related Programming 
A key purpose of the planning process is to ensure that proposals for mitigation initiatives are 
reviewed and coordinated among the participating jurisdictions within the county. In this way, 
there is a high level of confidence that mitigation initiatives proposed by one jurisdiction or 
participating organization, when implemented, will be compatible with the interests of adjacent 
jurisdictions and unlikely to duplicate or interfere with mitigation initiatives proposed by 
others.

6. Create Jurisdiction Specific Hazard Mitigation Plans for Implementation 
A key purpose of the plan is to provide each participating local jurisdiction with a specific 
plan of action that can be adopted and implemented pursuant to its own authorities and 
responsibilities. Each participating jurisdiction developed an annex that is adopted as part 
of this plan with jurisdiction-specific information, including their mitigation initiatives. The 
jurisdictions and organizations can then adopt and implement the plan and the corresponding 
mitigation initiatives for their organization according to their individual needs and schedule. 
In this way, the plan format and the operational concept of the planning process ensures that 
proposed mitigation initiatives are coordinated and prioritized effectively among jurisdictions 
and organizations, while allowing each jurisdiction to adopt only the proposed mitigation 
initiatives that it actually has the authority or responsibility to implement when resources are 
available.

The Hazard Mitigation Planning Process
Thurston County, through its Emergency Management Division, contracted with Thurston Regional 
Planning Council (TRPC) in April 2008 to facilitate the plan’s update. TRPC staff facilitated the 
multi-jurisdictional planning process, assisted local governments in developing their portions of the 
plan, as well as compiled and authored all sections of the core plan. The plan partners contributed in 
kind support through their participation in the planning process and in the development of their local 
plan components. The plan update followed a basic four step hazard mitigation planning process as 
shown in Figure 2-1.
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Figure 2.1: Basic Four Step Hazard Mitigation Planning Process

DRAFT – Hazard Mitigation Workgroup Review

4

plan partners contributed in kind support through their participation in the planning process and 
in the development of their local plan components.  The plan update followed a basic four step 
hazard mitigation planning process as outlined by FEMA in its State and Local Mitigation 
Planning: How to Guides (386 Series publications).  With the exception of the development of a 
risk assessment, the planning tasks were not completed in the exact linear fashion as shown in 
Figure 2-1.

Figure 2-1: Basic Four Step Hazard Mitigation Planning Process

Community Support

Communities across Thurston County have demonstrated their commitment to natural hazards 
mitigation planning.  Twenty jurisdictions involving the County, seven municipalities, one tribe, 
five school districts, three fire districts, one transit agency, one college, and a regional medical 
center submitted and received federal approval of their adopted plans.  In fact, on October 6, 
2003, the Natural Hazards Mitigation Plan for the Thurston Region was the first multi-
jurisdictional plan approved by FEMA in the State of Washington.  The Disaster Mitigation Act 
of 2000 established a requirement that for all disasters declared on or after November 1, 2004, 
applicants for grants for disaster mitigation funds must have an approved local mitigation plan. 
Sixteen jurisdictions adopted plans prior to November 2004.  Table 2-1 shows the local 
adoption and federal approval dates for local hazard mitigation plans in the region.
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Community Support
Communities across Thurston County have demonstrated their commitment to natural hazards 
mitigation planning. Twenty jurisdictions involving the County, seven municipalities, one tribe, five 
school districts, three fire districts, one transit agency, one college, and a regional medical center 
submitted and received federal approval of their adopted plans. In fact, on October 6, 2003, the 
Natural Hazards Mitigation Plan for the Thurston Region was the first multi-jurisdictional plan 
approved by FEMA in the State of Washington. The Disaster Mitigation Act of 2000 established a 
requirement that for all disasters declared on or after November 1, 2004, applicants for grants for 
disaster mitigation funds must have an approved local mitigation plan. Sixteen jurisdictions adopted 
plans prior to November 2004. Table 2.1 shows the local adoption and federal approval dates for 
local hazard mitigation plans in the region.
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Table 2.1: Jurisdiction Adoption and Approval Dates of the 2003-2008 Natural Hazards 
Mitigation Plan for the Thurston Region

Jurisdiction Adoption Approval
Thurston County August 4, 2003 October 6, 2003
Town of Bucoda May 24, 2005 August 17, 2005

City of Lacey September 11, 2003 October 6, 2003

City of Olympia December 9, 2003 October 6, 2003

City of Rainier March 2, 2005 April 6, 2005

City of Tenino July 22, 2003 October 6, 2003

City of Tumwater July 15, 2003 October 6, 2003

City of Yelm August 13, 2003 October 6, 2003

Confederated Tribes of the Chehalis Reservation July 19, 2003 October 6, 2003

Fire District 4 - Rainier August 12, 2003 October 6, 2003

Fire District 9 - McLane August 14, 2003 October 6, 2003

Fire District 13 - Griffin August 14, 2003 October 6, 2003

Intercity Transit June 2, 2004 October 6, 2003

Providence St. Peter Hospital May 6, 2004 August 25, 2004

School District, North Thurston Public Schools January 18, 2005 February 28, 2005

School District, Olympia August 9, 2004 October 6, 2003

School District, Rainier October 6, 2003

School District, Tumwater June 12, 2003 October 6, 2003

School District, Yelm Community Schools November 23, 2004 December 23, 2004

The Evergreen State College July 9, 2003 October 6, 2003

Plan Update Participants
In May 2008, the Emergency Management Council of Thurston County sent a letter to 39 local 
government entities in Thurston County inviting interested stakeholders to participate in the update 
to the Natural Hazards Mitigation Plan. A total of 26 jurisdictions actively participated in the plan 
update process - including 18 of the original plan partners plus eight new participating jurisdictions. 
Prior to the plan update, the Confederated Tribes of the Chehalis Reservation chose to develop a plan 
on their own. Fire District 13 did not to participate. Table 2.2 lists the communities and organizations 
that participated in the plan update process.

Planning Team

The Hazard Mitigation Planning Workgroup
A multi-jurisdictional plan requires the participation a variety of stakeholders. The Hazard 
Mitigation Planning Workgroup (here on referred to as the Workgroup) served as the primary 
working committee throughout the plan’s development process. The Workgroup consisted of 
Thurston Regional Planning Council staff and staff or elected representatives from 26 jurisdictions 
(see Table 2.2).
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The role of individual Workgroup representative was to:

1. Participate in all aspects of the plan update’s process.
2. Serve as a liaison to represent their jurisdiction’s hazard mitigation issues and needs, and serve 

as a central resource to coordinate data requests and planning support activities.
3. Meet as needed at the workgroup or at their jurisdiction to review, update, and amend sections 

of the plan, and coordinate follow-up planning activities with their appropriate inter-and intra-
departmental co-workers, managers, and officials.

4. Review, edit, or comment on all elements of the draft and final plan.
5. Facilitate their jurisdiction’s public review process and adoption of the plan through their 

governing body.
The collective role of the Workgroup was to facilitate the development of the plan through a 
consensus decision making process. Specifically, the workgroup served to:

1. Support inter-jurisdictional cooperation and increase awareness of hazard mitigation planning 
activities around the region.

2. Provide technical input and information to support the development of the regional risk 
assessment.

3. Review the plan’s goals and objectives.
4. Review all multi-jurisdictional plan elements in draft and final form (Chapters 1- 6 and 

appendices).
5. Identify, analyze, and prioritize the county-wide mitigation initiatives.
6. Conduct a benefit/cost review of the county-wide initiatives where needed.
7. Participate in an after action review to evaluate effectiveness of the original plan’s monitoring, 

implementation and maintenance process, and recommend a new process if necessary.
8. Identify and participate in appropriate public involvement opportunities at the regional level.

The Workgroup met on a periodic basis to accomplish the business of the plan update process. 
All Workgroup meetings were open to the public. In addition to scheduled meetings, a significant 
amount of correspondence and tasks were fulfilled via telephone conversations and email exchanges. 
File transfers were performed mostly by email, with some data exchanged via compact disc. The 
dates of the Workgroup meetings and the major tasks and activities that this group addressed are 
summarized in Table 2.3.

The Hazard Mitigation Planning Workgroup Subcommittee
An ad hoc Workgroup Subcommittee was consulted to brainstorm ideas, validate the planning 
material and its compliance with federal requirements, and advise the project manager in order 
to foster effective facilitation of the hazard mitigation planning process. The Subcommittee was 
consulted on an as needed basis. The Subcommittee met in person on occasion, but most business 
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was conducted via the telephone and email correspondence. The membership of the Subcommittee 
is indicated by an asterisk next to the representative’s name in Table 2.2. The dates of the Workgroup 
Subcommittee meetings and the major tasks and activities that were addressed are summarized in 
Table 2.4. The Subcommittee served to provide the following support functions:

1. Brainstorm ideas for the updated plan’s format and content
2. Identify effective Workgroup facilitation techniques
3. Assist with scheduling hazard mitigation planning timelines
4. Identify opportunities and formats for public process
5. Conduct reviews of early draft plan chapters prior to release to the Workgroup
6. Test document forms and data templates produced by TRPC prior to their release to the 

Workgroup.
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Table 2.2: 2008-2009 Hazard Mitigation Planning Partners and Workgroup Representatives

Jurisdiction/Organization Representative(s)
Thurston Regional Planning 
Council Paul Brewster*, Associate Planner, Project Manager

Thurston County

Sandy Johnson* and Andrew Kinney*, Emergency Management Coordinators; 
Kathy Estes, Emergency Management Manager; Joe Butler*, Senior Plans 
Examiner and Fire Marshall, Mark Swartout, Natural Resources Program Manager 
and CRS Coordinator

Town of Bucoda Kathy Martin, Mayor and Sherry Shepard, Deputy Town Clerk

City of Lacey Jared Burbidge*, Management Analyst

City of Olympia Greg Wright*, Assistant Fire Chief

City of Tumwater David Ginther*, Associate Planner

City of Rainier Ron Gibson, Public Works Director and Andrew Deffobis, Assistant Planner 
(TRPC)

City of Tenino Ken Jones*, Mayor and Andrew Deffobis, Assistant Planner (TRPC)

City of Yelm Todd Stancil, Chief of Police and Tim Peterson, Director of Public Works

Intercity Transit Jim Merrill, Operations Manager

Olympia School District Timothy Byrne, Director of Facilities and Jeff Carpenter, Coordinator of Health, 
Fitness, and Athletic Programs

North Thurston Public Schools Shawn Lewis, Assistant Superintendant

Rainier School District Dennis Friedrich, Superintendant

Tumwater School District Mel Murray, Capital Projects and Construction Supervisor

Yelm Community Schools Erling Birkland, Director of Facilities/Capital Projects

Thurston County Fire District 3 James Broman, Chief

Thurston County Fire District 2, 4 Rita Hutcheson, Chief

Thurston County Fire District 8 Brian VanCamp, Chief

Thurston County Fire District 5, 9 Steve North, Chief

Thurston County Fire District 17 Mark Gregory, Chief

The Evergreen State College Bruce Sutherland, Emergency Response Planning Coordinator

Providence Saint Peter Hospital Michael Presswood, Emergency Preparedness Coordinator

Timberland Regional Library Mike Wessells, Community Relations Manager and Michael Crose, Manager of 
Administrative Services

South Puget Sound Community 
College Lonnie Hatman, Director of Security

LOTT Alliance Dennis O’Connell, Construction Manager

Thurston PUD John Weidenfeller, General Manager

Nisqually Tribe Curtis Stanley, Environmental Planner

Note: An asterisk (*) next to the representative’s name indicates Workgroup Subcommittee participation.

Natural Hazards Mitigation Plan 
September 20092-8

Chapter 2: Plan Process and Development



Table 2.3: Hazard Mitigation Planning Workgroup Meetings

Date Location Activity Subject
May 14, 2008 TRPC Initial Meeting Hazard Mitigation Planning Background, Scope 

of Work
June 4, 2008 Thurston County 

Emergency Operations 
Center

Meeting Participation Requirements, Draft Community 
Profile Content, Public Process Requirements

June 25, 2008 TRPC Meeting Federal Mitigation Assistance Programs 
Overview (Mark Stewart, WA EMD), and Public 
Open House Meeting Preparation

July 23, 2008 TRPC Meeting Risk Assessment, Selection of Hazards to 
Profile, Inventory of Assets for Hazard Analysis

May 6, 2009 TRPC Meeting Regional Risk Assessment Review; Local 
Agency Risk Assessment

May 20, 2009 TRPC Meeting Local Mitigation Strategy, Actions, Benefit/Cost 
Review and Prioritization, NFIP Requirements

June 17, 2009 TRPC Meeting County Wide Mitigation Initiatives - Review
July 1, 2009 TRPC Meeting Plan Goals and Objectives; Mitigation Initiative 

Prioritization; and Plan Implementation Review
August 5, 2009 TRPC Meeting Review Plan Process Documentation, 

Preparation of Public Review Process

Table 2.4: Hazard Mitigation Planning Workgroup Subcommittee Meetings

Date Location Activity Subject
May 30, 2008 TRPC Meeting Regional Risk Assessment Review - Data Needs
June 4, 2008 Thurston County 

Emergency Operations 
Center

Meeting Data Exchange, Facilitation Process, Public 
Meeting Needs

June 9, 2008 City of Tumwater, Town 
Hall

Meeting Public Meeting Planning

June 20, 2008 TRPC Meeting Regional Risk Assessment Review – Data 
Needs part 2

April 17, 2009 TRPC Meeting Draft Risk Assessment Review
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Table 2.5: TRPC Staff Hazard Mitigation Planning Technical Assistance Visits and Training

Date Location Activity Subject
July 30, 2008 East Olympia Fire 

District
Meeting with 
Association of Thurston 
County Fire Chiefs

Wildland Fire High Risk Hazard Zones and 
Hazard Profile

August 14, 2008 City of Olympia Fire 
Department

Meeting with Greg 
Wright, Assistant Fire 
Chief

City of Olympia Hazard Mitigation Plan

September 29, 
2008

City of Olympia Fire 
Department

Meeting with Greg 
Wright, Andy Haub, 
City of Olympia Public 
Works, and Dennis 
O’Connell, LOTT 
Alliance

Downtown Olympia Tidal, Riverine, and Urban 
Flood Hazards and Climate Change

December 5, 2008 TRPC Meeting with Mike 
Wessells, TRL 
Community Relations 
Manager

Timberland Regional Library Hazard Mitigation 
Plan – Hazards outside of Thurston County that 
affect TRL Assets.

January 21-22, 
2009

Washington Emergency 
Management Division, 
Camp Murray

TRPC Staff Training Washington State EMD and FEMA Natural 
Hazards Mitigation Planning Training Workshop

January 21, 2009 Town of Bucoda Thurston County 
Flood Response and 
Community Assistance 
Meeting

Town of Bucoda Flood Hazard Response and 
Recovery

February 2, 2009 Thurston County 
Emergency 
Management

Meeting Thurston County Supplemental Justification 
Report Research and Historical Hazards Data 
Collection

February 4, 2009 Thurston County Public 
Works, Tilley Road

Meeting with Brent 
Payton, Operations and 
Maintenance Manager, 
and Maintenance 
Division Supervisors

Thurston County Roads and Transportation 
Services Vulnerability and Mitigation Projects

April 9, 2009 Thurston County Public 
Works

Meeting with Thurston 
County Emergency 
Management Staff

State EMD and FEMA Review Process and 
Hazard Mitigation Grant Program Requirements

May 14, 2009 City of Yelm Public 
Safety Building

Meeting with Todd 
Stancil, Chief of Police 
and Tim Peterson 
Director of Public 
Works

City of Yelm Hazard Mitigation Plan

May 28, 2009 Horizons Intermediate 
School, Lacey

Meeting with Erling 
Birkland, Yelm 
Community Schools, 
Mel Murray, Tumwater 
School District, and 
Tom Nelson, North 
Thurston Public 
Schools

School Districts’ Hazards Mitigation Plans

May 20, 2009 TRPC Meeting with Andrew 
Deffobis, Assistant 
Planner

City of Rainier Hazards Mitigation Plan
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Date Location Activity Subject
June 9, 2009 TRPC Meeting with Andrew 

Deffobis, Assistant 
Planner

City of Tenino Hazards Mitigation Plan

June 9, 2009 TRPC Meeting with Jeff 
Carpenter, Olympia 
School District

Olympia School District Hazards Mitigation Plan

June 25, 2009 TRPC Meeting with Mayor 
Ken Jones, Ron Kemp, 
Public Works Director, 
and Andrew Deffobis, 
Assistant Planner

City of Tenino Hazards Mitigation Plan Risk 
Assessment, Mitigation Initiatives, and Local 
Annex Timeline

June 30, 2009 Bucoda Town Hall Meeting with Town 
of Bucoda Planning 
Commission

Town of Bucoda Risk Assessment and Mitigation 
Initiatives

July 7, 2009 Nisqually Indian 
Reservation

Meeting with Tribal 
Staff

Nisqually Indian Reservation Risk Assessment 
and Mitigation Initiatives

The Emergency Management Council of Thurston County
The Emergency Management Council (EMC) of Thurston County was created via an Interlocal 
Agreement to coordinate the emergency management activities of the general purpose governments 
and tribes within Thurston County. The membership of the EMC consists of the cities of Lacey, 
Olympia, Tenino, Tumwater, Rainier, and Yelm, the Town of Bucoda, Thurston County, the 
Nisqually Tribe, and the Confederated Tribes of the Chehalis Reservation. The Council is comprised 
primarily of the Emergency Managers of the ten jurisdictions. The EMC meetings are frequently 
attended by other stakeholders in the region such as fire districts, CAPCOM (911), Thurston County 
Public Health and Social Services, Providence St. Peter Hospital, LOTT Alliance, the American Red 
Cross, and others. Table 2.6 lists the EMC representatives.

Table 2.6: Representatives to the Emergency Management Council of Thurston County

Jurisdiction/Organization Representative(s)

Town of Bucoda Alan Carr

City of Lacey John Suessman

City of Olympia Greg Wright, Co Chair

City of Rainier Randy Schleis

City of Tenino Ken Jones

City of Tumwater John Carpenter

City of Yelm Todd Stancil

Thurston County Steve Romines, Co Chair

Nisqually Tribe Joe Kautz

Confederated Tribes of the Chehalis 
Reservation Ralph Wyman
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During the development of the first plan, the EMC served as an advisory committee and a decision 
making body for the entire plan development process. During the plan update, the EMC retained 
their role as a key advisory committee and assisted in the identification of County Wide Mitigation 
Initiatives. The EMC provided input on the Plan Goals and Objectives (Chapter 5) and the long term 
plan implementation, monitoring, and maintenance procedures (Chapter 6). The EMC also agreed 
to retain its role as the overall plan steward through the next five year plan update cycle. Table 2.7 
summarizes the hazard mitigation planning activities of the Emergency Management Council during 
the plan update cycle.

Table 2.7: Hazard Mitigation Planning Emergency Management Council Meetings

Date Location Activity Subject
January 17, 2008 Thurston County 

Emergency Operations 
Center

EMC Monthly 
Meeting

Preliminary Discussion of Plan Update Process, 
Identification of New Plan Partners

May 15, 2008 Thurston County 
Emergency Operations 
Center

EMC Monthly 
Meeting

Participation Requirements, Public Process, Plan 
Goals and Objectives

June 18, 2009 Thurston County 
Emergency Operations 
Center

EMC Monthly 
Meeting

Plan Progress; County Wide Mitigation 
Initiatives; Plan Monitoring, Implementation, and 
Maintenance; Plan Goals and Objectives

July 16, 2009 TRPC EMC Monthly 
Meeting

Final Review of Plan Goals and Objectives; 
and Approval of Plan Adoption, Monitoring, 
Implementation, and Maintenance Process;

August 20, 2009 Thurston County 
Emergency Operations 
Center

EMC Monthly 
Meeting

Final Draft Plan Review and approval for public, 
state, and federal review processes

Public Participation
Citizens and members of the community are responsible for their personal safety, the safety of their 
families, and the protection of their assets from natural disaster events. People can learn about local 
hazard conditions through the natural hazards mitigation planning process and identify measures 
that they can take, such as the purchase of flood insurance or the procurement of essential supplies in 
advance, to reduce the impacts from the effects of natural hazards. A variety of community members 
desire to be key stakeholders in the vision of building disaster resilient communities. The near- and 
long-term economic vitality and environmental sustainability of the Thurston Region is important to 
residents, employees, and business owners, so their involvement in the planning process is essential.

Outreach and Public Review Process
A variety of outreach methods and information sharing was utilized to increase peoples’ awareness 
of the process and attempt to solicit their input for this plan’s development. Staff issued press 
releases to local area newspapers, maintained information on agency websites, distributed brochures, 
hosted open house meetings, and attended community events. Local agency staff scheduled the topic 
on local government meeting agendas (city council, boards of directors, commissioners, etc.), some 
of which are televised and or video recorded and archived for viewing on some local governments’ 
websites.

Natural Hazards Mitigation Plan 
September 20092-12

Chapter 2: Plan Process and Development



See Appendix B for samples of public outreach materials used during the plan update process.

Website
TRPC and Thurston County Emergency Management both maintained a website containing 
downloadable electronic versions of the original hazards mitigation plan since the plan’s adoption in 
2003. TRPC established and maintained a website that was prominently accessible from the agency’s 
homepage throughout the entire plan update process. This website contained both internal and 
external links that provided information that served the Workgroup members, plan participants, and 
public stakeholders. The draft plan was available for viewing or downloading from TRPC’s website 
during the public review process.

Brochures, Flyers, and Community Events
A combined informational brochure and comment form was produced and distributed county wide 
early on in the planning process to inform the public about the natural hazards mitigation planning 
process and to solicit community input. Copies of the brochure were distributed to all Timberland 
Regional Library branches in Thurston County (Olympia, Lacey, Tumwater, Yelm, and Tenino) 
and the Rochester library kiosk. Copies were also distributed to town and city halls and community 
activity centers throughout the region. In addition, copies of the brochure were made available at 
some community events.

Table 2.8: Community Events with Natural Hazard Mitigation Planning Outreach Efforts

Community Event Date
Swede Day Midsommar Festival, Rochester and 
Grand Mound

June 21, 2008

Thurston County Fair, Thurston County 
Fairgrounds

July 30 - August 3, 2008

Thurston County Emergency Preparedness Fair, 
Saint Martins University, Lacey

September 27, 2008

Thurston County Flood Response Meeting, Town 
of Bucoda

January 21, 2009

Thurston County Flood Response Meeting, 
Rochester Community Center

January 22, 2009

Thurston County Emergency Preparedness Fair, 
Saint Martins University, Lacey

September 26, 2009

Event flyers and posters for open house meetings were also posted throughout the community prior 
to the two series of open house meetings during the plan kick off and the draft plan public review 
period.
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News Releases
To kick off the planning process, a news release was distributed to 24 local area newspapers and 
news media organizations on June 13, 2008 announcing the update of the plan and the dates and 
locations of three community open house meetings to introduce the planning process. Newspaper 
articles announcing the meetings were published in the Tenino Independent on June 18, in The 
Olympian on June 23, and in the Centralia Chronicle, on June 24. A second announcement (legal 
notice) was published in The Olympian on August 12 and 16, 2009 to notify the public of two open 
house meetings to review and comment on the draft plan prior to its local adoption.

Community Open House Meetings
Prior to the drafting of the plan update, a series of three public meetings were held at three different 
locations around the county to provide public stakeholders an opportunity to learn about the planning 
process and provide input on the plan. The meetings were hosted in an open house format, from 
6 to 8 p.m. The format allowed people to attend any time during the meeting. TRPC staff and 
Workgroup members hosted the events and were on hand to answer questions. Printed copies of 
the 2003 plan were available for review, and copies of the plan on compact disk were available for 
people to take home. Posters describing the hazards mitigation planning process and multiple large 
format informational posters describing the Thurston Region’s most destructive natural hazards were 
prominently displayed. In addition, the brochure and comment forms were available for people to 
complete or take home and return at a later time. The public was encouraged to comment on the plan 
throughout its entire development. Twenty people attend the open house meetings.

Table 2.9: Dates and Location of Community Open House Meetings Scheduled Prior to the 
Development of the Draft Plan

Date Location
June 25, 2008 Thurston Regional Planning Council, Conference Room A, 2424 Heritage 

Court S.W., Olympia
June 26, 2008 Tenino Elementary School, multipurpose room, 301 Old Highway 99 North, 

Tenino
June 30, 2008 Rochester Community Center, multipurpose room, 10140 Highway 12 

S.W., Rochester

Community members were provided an opportunity to review and comment on the draft plan 
before it was adopted by the local jurisdictions. A two week public review and comment period was 
scheduled from August 24 to September 4, 2009. In addition TRPC staff and Workgroup members 
hosted two open house meetings. Copies of the draft plan were on hand for review. Staff was present 
to answer questions and receive comments. In addition, draft copies of the plan were distributed to 
all Timberland Regional Library branch locations in Thurston County.
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Table 2.10: Dates and Location of Community Open House Meetings Scheduled to Solicit 
Public Comment on the Draft Plan Prior to Local Adoption

Date Location
August 26, 2009 Thurston Regional Planning Council, Conference Room A, 2424 Heritage 

Court S.W., Olympia
September 2, 2009 Tenino Quarry House, 199 Park Avenue W, Tenino

Local Government Meetings
As part of the initial outreach process, TRPC staff presented an overview of natural hazards 
mitigation plan update process to the Association of Thurston County Fire Chiefs during their 
regularly scheduled monthly meeting on May 28, 2008 at the Rochester Fire District 1 Headquarters. 
Thurston County Fire Districts were invited to participate in the plan update process.

TRPC staff also presented the plan update process to the Thurston Regional Planning Council 
on June 6, 2008. The Regional Planning Council is an intergovernmental board made up of local 
government jurisdictions within Thurston County. The role of the Council is to develop regional 
plans and policies for transportation, growth management, environmental quality, and other topics. 
Many of the hazard mitigation planning partners that participated in the plan update process are 
members of the Regional Council.

The Workgroup members were responsible for informing their governing bodies and facilitating 
local review of the plan. More information about each jurisdiction’s local public meetings can be 
found in their respective annex.

Plan Revisions

Addenda, 2003 to 2007
The hazards mitigation planning process continued in a limited fashion at the regional and local 
levels between 2003 and 2007. Chapter VI, Monitoring, Implementation, and Maintenance described 
a process as to how additions and revisions to the plan could be made, reviewed, and approved.

New content was created and appended to the end of the plan in the form of addenda. The addenda 
consisted of five adopted local agency hazards mitigation plans, two draft risk assessments, and an 
updated county wide liquefaction susceptibility map. The additions kept the plan current and were 
incorporated into the plan during the update process. Table 2.11 lists the plan addenda.
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Table 2.11: Natural Hazards Mitigation Plan Additions and Revisions, 2003 to 2007

Addendum Content Date Added
1 Town of Bucoda Plan August 17, 2005
2 City of Rainier Plan April 6, 2005
3 Providence St. Peter Hospital Plan July 17, 2005
4 North Thurston Public Schools Plan February 28, 2005
5 Yelm Community Schools Plan December 23, 2004
6 Draft Wildfire Hazard Profile to Chapter IV January 2006
7 Draft Volcanic Lahar Hazard Profile to Chapter IV May 2007
8 Draft Earthquake Liquefaction Map (County wide data) Update for Chapter IV August 2006

The draft versions of the wildfire hazard and volcanic lahar hazard profiles were reviewed by and 
approved by the Emergency Management Council after they were completed. The draft hazard 
profiles did not delineate hazard zones or include any vulnerability analysis. Furthermore, none of 
the jurisdictions developed mitigation initiatives in response to the new hazard profiles until the plan 
update process started in 2008. In addition, no changes were made to the earthquake hazard profile, 
earthquake vulnerability assessment, or the county wide or jurisdiction specific mitigation initiatives 
in response to the new countywide liquefaction susceptibility map until the plan update process 
began.

Plan Update, 2008 to 2009
The entire plan was reviewed by TRPC staff and the Workgroup during the plan update process. 
Substantial changes were made throughout the document to improve its usefulness and fulfill the 
plan’s compliance with current federal planning requirements. Changes were made to both content 
and format, but the plan outline remains much the same. Chapter titles and content are consistent 
between the original plan and the updated document (Hindu-Arabic numerals replaced Roman 
numerals for chapter titles). Major changes for each chapter are described below.

Chapter 1: Introduction
The plan introduction was expanded to provide more background information to explain and support 
the function of natural hazards mitigation planning in the Thurston Region. Additional information 
was added to describe the region’s disposition to natural hazards, various federal mitigation grant 
programs, the federal disaster declaration process, and various mitigation measures, and to document 
the history of hazards mitigation planning in the region.

Chapter 2: Plan Process and Development
This chapter reflects the plan update process. The contents of the original chapter (2003 plan) in its 
entirety can be found in Appendix A.
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Chapter 3: Thurston County Community Profile
The nature of the content and the data included in this document is very similar to the original 
content in Chapter 3. Data tables and narratives were revised to reflect current conditions. Additional 
data was added to describe certain aspects of the region’s services and capabilities in more detail.

Chapter 4: Risk Assessment
The original plan consolidated the risk assessment and the hazard profiles into a single continuous 
section. It consisted of four hazard profiles including earthquake, flood, storm, and landslide. The 
plan update divided the risk assessment into nine sections. The four original hazard profiles were 
updated and new sections were added, including a wildland fire hazard profile, a volcanic events 
hazard profile, and a new section on climate change projections. The risk rating for the original 
profiled hazards did not change.

Section 4.0: Risk Assessment Introduction, provides more details about the chapter update and its 
structure. Section 4.8: Risk Assessment Methodology, describes the methods and data sources that 
were used to prepare the vulnerability assessments in the hazard profiles.

Chapter 5: Mitigation Goals and Initiatives
Slight modifications were made to goals and initiatives (described in the chapter itself). The 
Workgroup selected the STAPLEE benefit cost review method over the Mitigation 20/20TM benefit 
cost analysis software tool. The County Wide mitigation initiatives remain in this chapter, but each 
jurisdiction’s mitigation initiatives were relocated to their respective annex.

Chapter 6: Adoption, Implementation, Monitoring, and Maintenance
The chapter title was slightly revised to reflect the chapter content. The Workgroup and the EMC 
each reviewed the original version of Chapter 6. The general concepts for the roles, responsibilities, 
and procedures for monitoring and maintaining the plan remain the same, but were refined to reflect 
current federal planning requirements, and provide clarity. Specific revisions are noted at the end of 
each section in Chapter 6.

Annexes
The plan update added a new section for each participating jurisdiction, called an annex. It is a small 
section of the overall plan that is devoted specifically to a single jurisdiction. This section includes a 
copy of the adoption resolution, a community profile, documentation of the local planning process, a 
local risk assessment, mitigation initiatives, and documentation of the community’s compliance with 
the National Flood Insurance Program, if relevant. 

The planning partners utilized universal templates and forms to maintain format consistency. The 
inclusion of multiple annexes simplifies the plan format. They are intended to improve the process 
for local jurisdictions to update their information as well as to enable new partners to develop their 
own mitigation plans under the framework of the multi-jurisdictional plan. 
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Plan participants intending to forward and adopt their natural hazard mitigation plans developed an 
annex to the plan during the update process. Budget constraints and staff shortages prevented some 
plan partners from completing their annex in accordance with the plan update schedule.  Several 
jurisdictions will submit their annex at a later date. Chapter 6 describes a process for adding new 
communities and their annexes to this plan. 

Appendices
The appendices were revised to serve the needs of the plan update.

Technical Assistance and Regulatory Review
The Natural Hazards Mitigation Plan for the Thurston Region must be submitted to the Washington 
State Emergency Management Division and the Federal Emergency Management Agency for their 
review in order to certify that the plan satisfactorily meets all federal hazard mitigation planning 
requirements. This section explains this review process.

The mitigation planning regulations under 44 CFR Part 201 require that local jurisdictions 
submit mitigation plans to the State Hazard Mitigation Strategist (SHMS) for initial review and 
coordination, with the state then forwarding the plans to FEMA for formal review and approval. This 
approach assures local governing officials that their plans will be approved without delay subsequent 
to their local adoption process.

Technical Assistance
TRPC staff consulted state and federal planning partners throughout the development of this plan to 
ensure that the planning process and the plan’s contents would satisfactorily meet FEMA’s hazard 
mitigation planning requirements. TRPC submitted a draft copy of Chapter 4: Risk Assessment, to 
the SHMS and FEMA in May 2008. Because of the importance of the risk assessment in influencing 
the plan’s overall quality, early feedback was requested to determine if the section was on track to 
comply with federal planning requirements.

Table 2.12 lists the personnel that provided technical assistance and regulatory interpretation of 
federal planning requirements during the planning process.

Table 2.12: State and Federal Hazard Mitigation Planning Personnel Consulted During the 
Plan Update

Agency Point of Contact
FEMA, Region X, Bothell, WA Kristen Meyers, Mitigation Planning Manager
Washington State Emergency Management Division, 
Camp Murray, WA Beverly O’Dea, Mitigation Strategist (SHMS)

Washington State Emergency Management Division, 
Camp Murray, WA

Mark Stewart, State Hazards Mitigation Programs 
Manager

Insurance Services Office (National Flood Insurance 
Program), Tillamook, OR Linda Ryan, ISO Specialist
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Regulatory Review
On August 20, 2009, the EMC approved the Draft Natural Hazards Mitigation Plan for the Thurston 
Region for its regulatory review. Following a two week public review period, the plan was submitted 
to Washington State Emergency Management Division to begin the regulatory review process. The 
remainder of this section describes the state and federal review process.

Washington State Emergency Management Division
Washington State, as the grantee of FEMA mitigation assistance program grant funds, is responsible 
for reviewing local government hazard mitigation plans. Plans are submitted to the SHMS to ensure 
that they comply with federal planning requirements and to ensure that local plans are consistent 
with the Washington State Hazard Mitigation Plan. The SHMS requires 30 days to review the plan. 
SHMS uses a FEMA plan review checklist to score all required planning elements. Should the 
reviewer identify a deficiency that requires improvement, the SHMS will notify the appropriate local 
agency. The SHMS may provide support to the submitting jurisdiction, if necessary, to fulfill the 
relevant planning requirements. If the plan meets the minimum requirements, the state forwards the 
plan to FEMA.

Federal Emergency Management Agency
FEMA Region X is responsible for reviewing plans for Washington communities. FEMA requires a 
minimum of 45 days to review a plan. FEMA and the State utilize the same plan checklist to ensure 
that all of the federal hazard mitigation planning requirements are satisfactorily met by every local 
agency participating in the multi-jurisdictional plan. FEMA will notify the submitting jurisdiction if 
their portion of a plan requires improvements and subsequently review any required modifications.

Once the plan meets all of the local mitigation plan requirements, the plan is then returned to the 
jurisdiction with an approvable pending adoption status. FEMA typically will notify the jurisdic-
tion of the plan status within one week after completing the plan review process. Once a jurisdiction 
receives notification that their plan is ready for adoption, they may begin the adoption process.

See Chapter 6: Adoption, Implementation, Monitoring, and Maintenance for more information on 
the local adoption process.
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Introduction
It is important that local governments, Washington State, and the Federal Government understand 
the unique characteristics of Thurston County. The composition of the region’s population, 
employment, land uses, infrastructure, and government services provide a context for natural hazards 
mitigation planning. This chapter includes general information about the region’s natural setting, 
its demographics, growth trends, and public and private resources. A variety of natural hazards 
endangers the health and safety of the population of the county. Each major disaster threatens local 
and regional economic vitality, and imperils the quality of the affected community’s environment. 
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disasters.
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hazards could increase as more people move to areas affected by natural hazards. The importance 
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prevent loss from future natural hazard events is becoming increasingly urgent.

Much of the text and data tables within this chapter come from �������	
���an annual report 
published by Thurston Regional Planning Council. �������	
� is a compilation of statistics, trends, 
analyses and comparisons for Thurston County and its individual jurisdictions. Since its inception, 
this document has developed a reputation as a comprehensive and reliable tool for a wide variety of 
users needing current, accurate data for the region.

Geography and Topography
Thurston County, Washington lies in the southern part of western Washington at the terminus of 
Puget Sound (see Map 3.1). It is the 32nd largest county in the state with a total land mass of 737 
square miles. Approximately 92 percent of the land area is unincorporated. Within the county there 
are seven cities and towns and two unincorporated communities: Olympia, the state capital, Lacey 
and Tumwater in the north, Yelm in the east, Rainier, Tenino and Bucoda in the south, and Grand 
$�
���
��%����������
�������������&�!�����������	�������������������������������
����
�������
�
���������������
�����
�
�������������
����������������������������������������������
������
���	����
�
district. Thurston County has three tribal areas including the Nisqually Indian Reservation in 
east county, the Confederated Tribes of the Chehalis Reservation in southwest county as well as 
the Squaxin Indian Reservation which borders the county in the northwest. Fort Lewis Military 
Reservation occupies a large tract in the east county.
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Cascades. This diversity presents an element that needs to be considered in hazard mitigation 
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– all natural hazards which are addressed in this plan.
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northernmost boundary of the county is determined by the shoreline of Puget Sound. Inlets exclusive 
to the county are Budd, Henderson, and Eld Inlets. Budd and Henderson Inlets are separated by 
Dana Passage. Other inlets form the boundaries between Thurston and adjacent counties. Totten 
Inlet divides Thurston and Mason counties, and the Nisqually River separates Thurston from Pierce 
County (see Map 3.2).
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in 1993 by the Thurston County Historic Commission to honor the Nisqually Indian chief of that 
name.

County Weather
Thurston County has a marine type climate with mild temperatures year-round. In the warmest 
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more than a trace of rain falling on almost half of the days of the year.
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Agricultural and Forest Lands
Although Thurston County is not commonly noted for a strong agricultural base, approximately 16 
percent of the county’s land use is given to agricultural activities. In addition to providing economic 
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in agricultural use promotes land conservation.

Forest lands also promote land conservation. They are important to our community both in terms 
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lands provide. If forest lands in timber production are managed correctly, they provide many 
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recreational and scenic opportunities. The County has implemented several strategies for forest land 
conservation, including long-term zoning, designation of urban growth areas, protection for forest 
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land owners against high tax rates and close monitoring of forest practice activity, especially in the 
�����
������#�
������&�+��������������������#�����
�=V[6��
��@>>>���������6J�>>>������������
��
������
���������������	����������������
��	�������

����������������5��������;�>>>���������������&�
Forest lands have been harvested at a rate of approximately 1.3 percent annually, which translates to 
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Urbanization
Trends in urbanization over time provide insight into changes in the physical environment of 
Thurston County. These trends also impact natural hazard mitigation planning. As more land is 
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agricultural lands are replaced by a more urban landscape which is composed of a variety of physical 
features, including distinctly urban features such as roads and buildings, as well as trees, lawns, 
and other non-urban land cover. Measuring the change in land cover of built or urban features over 
���������=6��������
�!�����
�"�
�����
����	�����
�������
�����
�����
���
���������&�?����^������
���
����������#���������������������������
������������������5��������<@�>>>������������
�������
converted from intact forest stands, agricultural lands, or large expanses of shrub vegetation to urban 
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Table 3.1: Thurston County Weather

Source`�k����
���\�������4��	�����/�������\�������4�����
��{;6J==;�Q���&����&���&��U&
Explanation`�|k�����|���������������������	���������=V;[����@>>8�����&

Average Temperature Precipitation Average Total
(Degrees Farenheit) (Inches) Snowfall
2007 Normal 1

2007 Normal1
(Inches)

Month High Low High Low Normal1

Jan 43.5 28.1 44.5 31.6 6.0 8.0 7.3

Feb 49.1 35.6 49.2 32.4 5.5 5.8 3.7

Mar 54.4 38.0 53.3 33.8 7.0 5.1 1.9

Apr 58.1 37.9 59.0 36.5 2.3 3.3 0.1

May 66.6 40.1 65.8 41.6 1.2 2.0 0.0

Jun 68.8 46.9 70.9 46.6 1.3 1.6 0.0

Jul 77.7 53.0 77.1 49.5 1.9 0.7 0.0

Aug 75.3 49.5 77.1 49.4 0.7 1.2 0.0

Sep 68.9 46.7 71.6 45.2 2.2 2.0 0.0

Oct 57.7 39.4 60.5 39.7 4.9 4.7 0.0

Nov 50.2 34.3 50.4 35.5 4.0 8.2 1.3

Dec 43.8 33.9 44.9 32.8 11.7 8.3 3.9

Average 59.5 40.3 60.4 39.6

Total 48.7 50.9 18.2
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Puget Sound Water Quality
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over time, human activity within the basin has degraded the water quality of Puget Sound. Excess 
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restore Puget Sound.
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cern level, Nisqually Reach a high concern level, and Totten, Henderson and Eld Inlets have a low 
concern level. 

Groundwater
Groundwater is an important natural resource as nearly the entire County relies on it for residential, 
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and recreational opportunities.

One factor affecting groundwater quality and quantity is development and associated stormwater 
runoff. When stormwater is channeled directly into a surface water body, less water goes into the 
ground. Even where stormwater is recharged to the ground through a pond or trench, it can carry 
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development, such as septic system releases, lawn and garden chemical applications, and pollutants 
associated with vehicle use, can also cause groundwater pollution. Even if recharge rates exceed wa-
ter use, water in adequate quantity may not be available in the areas where people want to live. Water 
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In order to protect groundwater supplies, local jurisdictions have developed joint wellhead protection 
policies. These programs are designed to protect recharge areas near municipal water supplies such 
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as wells and springs. By identifying and controlling pollution sources, the jurisdictions will develop 
contingency plans needed to respond swiftly in case of unexpected loss of a water supply.

Water Conservation Measures
Conservation has proven to be a successful way to extend water supplies and wastewater treatment 
capacity in Thurston County. The Cities of Lacey, Olympia, and Tumwater, with funding from the 
LOTT Alliance, have participated in several indoor water conservation projects since 1997. Projects 
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Wastewater Management Systems
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The LOTT Alliance helps preserve and protect public health, the environment, and water resources 
by providing wastewater management and reclaimed water production services for the urbanized 
area of north Thurston County. The acronym “LOTT” stands for its four government partners Lacey, 
Olympia, Tumwater, and Thurston County. 

LOTT was formed in 1976 through an intergovernmental agreement between the three cities and the 
county. The agreement provided for cooperative use and development of the Olympia wastewater 
treatment plant, established major sewer lines (interceptors) servicing multiple jurisdictions, and 
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of wastewater. The City of Olympia continued to legally own, operate, and maintain the treatment 
plant and other LOTT facilities on behalf of the four partners. Another major upgrade occurred in 
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new service – production of reclaimed water.

The move to reclaimed water production was the result of a four-year long-range planning process 
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organization, owned by the four governments. LOTT was incorporated as the LOTT Wastewater 
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with the City of Olympia for operation and maintenance of the Budd Inlet Plant and other facilities 
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step of eliminating “Wastewater” from its name to become the LOTT Alliance, effective January 
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��
water for our community.”

As the focal point of its long-range plan, LOTT has begun treating part of its wastewater to tertiary 
standards and recycling that water through two methods. At the Budd Inlet Reclaimed Water Plant, 
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Class A Reclaimed Water, the highest quality of reclaimed water as designated by the State De-
partments of Health and Ecology. Class A Reclaimed Water is clean enough for public contact and 
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standards at the Budd Inlet facility. The reclaimed water is currently being used for irrigation in the 
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utility to distribute that reclaimed water to users.

To meet future expanded wastewater treatment capacity needs, the Wastewater Resource Manage-
ment Plan focuses on creating new capacity in small increments, in the form of satellite treatment 
plants that produce Class A Reclaimed Water. Each new increment of capacity will be built “just 
in time” to meet new capacity needs — based on population and employment projections, remain-
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Reclaimed Water Plant uses a membrane bioreactor technology to treat up to 2 million gallons per 
������
������5��
��#������6����&�!���"���������?������
��/������������5����������#���
�������#�-
�
���������������������������������-�������4������������������
�@>>V&�"���
������������������������
�������������;>^�����������-�������%���������\�����-�
������������������������������������������
��
�������������
����
����
��
���������	������^����������
���#����������
���
������
���������-
charge basins. 

The heart of the wastewater treatment system, however, remains the central Budd Inlet Treatment 
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Plant, LOTT sought permission from the State Department of Ecology to increase the amount of 
its advanced secondary treated water that can be discharged into Budd Inlet in the wintertime. This 
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tory, and the addition of a new Administrative/Education Center.
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Although the Cities of Rainier and Tenino are planning for a future sewer system of their own, Yelm 
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system. Additionally, in 1999 a $9.6 million dollar expansion of this facility turned Yelm into one of 
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existing secondary lagoon treatment plant into a Class “A” reclaimed water facility. The upgrade in-
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a trout pond, waterfowl habitat and groundwater recharge facility. 
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per day, allowing for future connections within the present city limits and short-term urban growth 
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streetscapes, and Thurston County Rails to Trails trailhead for irrigation purposes. The reclaimed 
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habitat. More importantly, the use of reclaimed water lessens the dependence upon regular potable 
groundwater, further conserving this precious natural water resource. 
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Facility include the Maple Lane Juvenile Detention center, local businesses, and residential areas. 
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wildlife habitat.

!�����	�
���������
�����
���
�!�����
�"�
������	���������5��������=�V>>����������������
���������
���
�����
������&�0�����������
���������������������������
��������������
���������
��&�
!�����
�"�
�����
������
������@�8@>��������
����
��������
���������"��������\�����
����������
��	��������
���
��#��������&1

!�����#����#�������
���
��
��������
��#����������
���#������
������������
�!�����
�"�
��&�
!�#���<&@��������������
���#������
�����
�����#������������������
���������!�#���<&;����	�����
�
��������
��
��������
���#������
���
������
�����������
��������������������
&

Table 3.2: Municipal Parks by Jurisdiction, 2008

	)���*	&�!�������*	���	)����!��	������+�� �!���,�
Bucoda

-!���	.�������	���/ 14

Baseball, river, kitchen, playground equipment, and horseshoes.

-!���	(�������	���/ 0.8

Memorial and picnic area.

-!���	%.	���/ 0.4

��������	
������������
����
�����������
������
��
����������������������
���

dumpstation. Located next to Bucoda Volunteer Park.
-!���	������������	���/ 1.5

Picnic area, trails to and along river.

�����	-!��� 16.72

��!��

�������	���/ 5.4

Undeveloped.

-���/�	���/	0����1���/2 1

Turf, picnic, and playground equipment.

����	������	���/�	032 2

Limited development.

Community Center

9,000 square foot banquet facility/meeting rooms.

���������	������	(���1���/ 2.5

Undeveloped.

4�����	���/ 8

Baseball diamond, go-cart track, basketball hoops, picnic and playground equipment,

��������
����		��������
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Horizon Pointe 9.5

��
�����������	��	��
	�������������	����������
������	������

4������	���/ 1.5

Picnic facilities, covered stage, playground and restrooms.

516	���/ 3

Picnic equipment/adjacent to bike path, landscaped plaza.

7�!�+	)����	4��� 3.2

National historic register; rental facility for small meetings, weddings/receptions, etc.

��!��	(��� 0.5

Restored house, periodic historic displays on exhibit.

��/�	����	���/ 37

Picnic equipment, nature trails, interpretive signs.

��/������� 7.9

��	��	��
	����������
������	�������������	��������
��������

���,	��/� 10

Swim, beach, picnic area, walking trails, restrooms, boat launch, two sand volleyball courts.

(!��������	���/ 60

Undeveloped.

Meridian Campus 5

Undeveloped.

(�������	8��,�+������	���/ 26

Picnic facilities and shelter, basketball half-court, playground, open play meadow, restroom.

��������	'����	���/ 32

Undeveloped.

%������	.���� 46

���
��
��!����
������������		�����������
���"������
���	������#
����
�#��$�������	������
walking trails, 2 large picnic shelter, playground equipment, parking lot, restrooms.
%�,�����	�������!	������9 97

��
��������	��������������
����%%&'������	�����**�
������	������
������
�	����������
�#��
	�������

Senior Center

5,000 square feet located in Woodland Creek Park.

�����+��	���/ 9

Turf play area, playground, picnic shelter, and equipment.

���+������	�������� 32.3

Undeveloped wetlands.

����!����	��������	���/ 16

Wooded park area, lake.

�������	�:	-��	8��,�+������	���/ 8.5

Playground, picnic shelter, equipment, and grass play area.
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������$���	���/ 40

��	��	�
�����
���������+����������
"�����
�������������������
��!�
��
��!�		���������

 4 tennis courts.

��������	����/	��������	���/ 72

:
	�������������������'�������������������	�����
��
���������������������������������������

walking trails, picnic facilities and shelters, playground and restrooms.

�����	��!�� 535.3

�������

;��	���	8��,�+������	���/ 4

Undeveloped neighborhood park.

<�!���	�����	���/ 6.3

Picnic tables, playground, restrooms, trail, public art.

-�,���$	���/ 1.9

��	��	�
�����
���������+�������������������
�����
���������
#���
���	�����������	�
���

-�,���$	)����,� 1.3

Spring, interpretive signs, seating areas, view of city, picnic areas.

-!�����	���!�� 2.3

Neighborhood park with swings, small grassy area, and picnic tables

����	%���	���!�� 4

Undeveloped neighborhood park.

����+���	��/�	���!�� 46.2

Undeveloped open space.

������	�����	���!�� 13.4

Forested ravine with nature trail.

����	-��	����������	���/ 1.9

Scenic waterfront park, interpretive signs, picnic areas, viewing platform.

����,����	���/	<����	8��,�+������	���/ 4

Undeveloped neighborhood park.

&�������	'����	���/ 14.5

Shelter, playground, picnic area, skate court, basketball court, tennis court, paved trail, public art.

'������	8����	����� 7.4

Forested ravine nature trail between West Bay Drive and Rogers Street.

'����	��/�	%��,� 172.4

Wildlife refuge with minimally improved trails

'�����	���!�� 3.5

Undeveloped community park.

4����	&���#�	��,���	���/ 1.2

Picnic shelter, playground equipment, nature trail.
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4��������	%���	8��,�+������	���/ 4.8

Undeveloped neighborhood park.

4�����,�	&������ 1.2

Scenic park, walkways, benches, interactive fountain.

Yashiro Japanese Garden 0.7

Small Japanese ornamental garden, walkway, water features, public art. Present from sister 

city Yashiro, Japan.

�-�	���/ 22.6

��	��	��������
�����	��	�
��
����
����������
#���
������������
�������	�����������������

paved trail, summer concession stands.

�����	���/ 3.7

Play equipment, picnic shelter and picnic areas, restrooms, horseshoe pits, 2 tennis courts, 

��
�������������	�
���

(������	)!���!	���/ 2.2

Park with walkways, benches, scenic views.

(����#�	.�������	���!�� 4.1

Neighborhood park with swings, grassy area, short trail, picnic tables, and basketball hoop.

(!%�����	���!�� 0.2

Undeveloped open space.

(������	����/	���/ 7.6

Undeveloped neighborhood park.

(������	����/	%��,� 29.2

Open space with trail network.

�#������	���!�� 4.5

Undeveloped open space.

�������	��������	����� 31

Urban trail corridor with paved, multi-use trail and restrooms.

���!����	������, 3.4

Walking and picnic areas, playground, overnight boat moorage, 4,000 ft. boardwalk, public 

showers/restrooms, public art.

������	�����	���/ 313.5

Large forested park, memorial garden, picnic and group gathering facilities, playground

equipment, basketball, beach, nature trails.
)���	�������	.��$	����� 0.9

Small scenic viewpoint with benches.

)������	&���� 13

<
�������	����������
�����������	��	�
��
�������������������	�����

)�����	���/ 5.7

Playground and picnic areas, basketball court, paved trail, view of Mt. Rainier.
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���	�������	������ 1.3

Community center, meeting rooms, gymnasium, classrooms, kitchen facilities.

�������	���/ 4.5

Forested ravine with nature trail that leads to small pond.

����	��/�	���/ 10.1

Undeveloped freshwater swimming access - closed to public access

���������	���/ 153

Large forested open space with springs and creek, 1-1/2 mile trail, and old growth temperate 

rain forest.

����	-��	���/ 17

Undeveloped waterfront park.

����$���	'��� 2.4

Undeveloped open space.

�������	���/ 2.4

Tennis courts, picnic tables, sand volleyball court, restrooms.

"�,��	���/ 39.8

<
�������	��������#
���	���������������	��	�����������������	��	����������������������

playground, jogging track, open space, picnic facilities, interpretive trail, basketball.

�����	������� 963

%������

'���/�	���/ 3.5

��
���������+���������������
	�����������
����
�������

4������	���/ 0.3

=�
��>���������	����
���
��
?����

%�������	���/ 0.5

Basketball court, picnic tables, grassy park.

.������#�	(�������	���/ 0.3

@
�������������
�	���>
����
?
�����	�����
"����
���
��	����	����������E�������G��������
���

>��������	�����������
�����
��
��
�

���/�$�/�	���/ 3.5

=�
��������
	���<<K������������������������	��	����������
��
�����������������

�����	%������ 8

Tenino

������	����	���/ 45

Overnight camping, picnic areas, restrooms, softball, swimming, playground equipment, 

��
����$��
���������	�"�������������K�
����Q����X����
���
	�����Z��[�����\������]^����	�������

park in natural state.

�����	������ A6

Natural Hazards Mitigation Plan 
September 20093-12

�������	
�	�������	������



Table 3.2 continued
��$����

6��	���	'����	���/ 0.3

Playground equipment, basketball hoop, scenic view of Capitol Dome and Lake.

-��!����	���/ 3

Picnic area, shelter, basketball and tennis courts, walking trail and children’s play toys.

7��	-��$�	���/ 1.4

Basketball court, play toys, tennis court, picnic areas. 
�������/	���/ 1

Picnic areas, scenic views.

�������	��!/��	���/ 0.3

Playground equipment, basketball court.

�������	���/ 85

_�����������		������������
���������*�*!���������
������"���
		��

��$����	4���	���/ 9

<
��
�����������	��	�
��
��
����!$�����������
���

��$����	4������!��	���/ 17

Canoe launch, picnic and playground equipment, reservable picnic shelter, nature trail, 
restrooms.
��$����	.�����	(��!����	'���	����� 232

18-hole golf course with driving range, pro-shop, and restaurant.

.	)�����	���/ 0.6

Playground equipment, basketball court.

�����	��$���� 349.6

"���

��!�����	���/ 8

Pedestrian paths, picnic tables, benches, catch & release pond with dock, barbecue pits 

and two covered picnic shelters.

"���	����	���/ 4

Playground equipment, picnic areas, kitchen, stage, softball, restrooms, 3 buildings for fair 

booths and bingo, outside amphitheater and skateboard park.

���,����	��������	���/ 13

_�	��
����
���
����������
����
�����
���������+���������[���	
�������{�����*|���%%&�

�����	"��� 36

�����	(��!����	���/� 1,943

Source: !%-"���	������?������/���������
��!�������-�����_�������
����"������!��
�����}������%��
�����!�
�
����
������&
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Table 3.3: County, State, and Federal Managed 
Lands and Parks in Thurston County, 2008

)���*	&�!�������*	���	)����!��	������+�� �!���,�
�������	�����	����
-��!/	%����	1	(���	�������	'��!���	4�����,�	�������� 1,020
Southwest of Littlerock on the Black River, undeveloped.
-��!/	%����	8�����	���� 13
Natural habitat area on the Black River near Rochester. Currently no public access.
-�����	4��+��	-���	���!� 1
Boat launch, saltwater access, restrooms.
-�����	�����	���/ 60
Saltwater access, picnic areas, playground equipment and shelters (reserve picnics for large 
groups), trails, restrooms.
��������	�������	����� 182
*^�^���������
�
��������
����
�������}��}�
��������
���������
	��	�{"��������:
	������~
��'�*$�^�
miles of trail paved with trailhead facilities at 14th Avenue, 67th Avenue and Fir Tree Road. Trail 
connection to Yelm-Tenino Trail completed and opened for public use in 2003.

��������	�������	���������	0;K��	�����2 10

Proposed trailhead to access Chehalis Western Trail, undeveloped; Phase I development to be 
constructed in 2010.

��������	�������	���������	0.���	����2 3
Proposed trailhead to access the southern end of the Chehalis Western Trail, undeveloped; 1/2 
mile Deschutes River frontage.
������	�����	���/ 30
Saltwater access, undeveloped.
<��!����	&����	�����	���/ 155
River access in Bald Hills area, undeveloped.
<��!����	%����	���/ 50
Future access point to Chehalis Western Trail, including 3/4 mile frontage along Deschutes 
River, undeveloped.
&���	�����	(������	)��� 1

Historic site, stone monument marking the site of the fort used during the Indian War of 1855.
&���	����	�����	���/ 86
Saltwater access, nature trails, picnic areas, shelters, restrooms, play area.
'���	��	-������	����� 243
12.45 miles of abandoned railroad right-of-way for trail linking Kenneydell Park, Tumwater and 
the Rochester-Gate area; includes several access points along Black River and various preserve 
areas. Undeveloped.
'�����	�������!	&����� 40
������	�����!=�������	�����[����	��
������	�	���������
����	����������		��������
���
�����
��!
�
��
����������
�#�����
������	��	�
��
�
����
�#����

'����	�����	���/ 41
Black Lake access, undeveloped.
5�����	%���	�����	���/ 5
Saltwater access, undeveloped.
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7������	�����	��������	�������� 26

Undeveloped.

L���������	���/ 41

Freshwater beach including restrooms, swim area, nature trails, individual and group picnic 
�
	����������
����}
		������������
��
��
��������������������"�����������������
�����
�����
��"������������	�����	��
�������
���
�#��������������
���
������	����������%%|}�%*%�

��/�	��$���!�	�����	���/ 15

Lake Lawrence access, undeveloped.

�����	4:	(�����	�����	���/ 38

On Totten Inlet, no water access, undeveloped.

Mima Prairie Pioneer Cemetery 2

Historic site.

%������	.��$	���/ 54

Destination park located along the Chehalis Western Trail near Vail, undeveloped; Deschutes 
River frontage.
River frontage.

%��	�������	���/ 35

Destination park located along the Chehalis Western Trail near Vail, undeveloped; Deschutes 
River frontage.
�������	�����	&���,����� 27

��	��	���
���������_~�
�����
�����
����=������
������
	���������	�������������������
arrangement.
�������	�����N��!��	%�,�����	�������!	������9	0%��2 68

������	�����!	����
������	�	������������	��������		���
���^�����
��!�
��
����������
#���
���
courts, picnic areas, shelters, restrooms and other amenities. Phase I development of 4 soccer 
�����
�����������
	�����������������������	��������%%^��[�"�����������
�������������
�����
development for facility completion begins spring 2008.

��������	����/	��������	�������� 75

South Bay near Henderson Inlet, undeveloped.

"���	��	������	����� 400

14.42 miles of abandoned railroad right-of-way linking Yelm, Tenino, and Chehalis Western Trail; 
3/4 mile frontage on McIntosh Lake and access to Deschutes River. 12 miles paved from Yelm to 
Tenino, with trailheads in each city. Development plans ongoing. 

�����	�������	����� 3*O3Q

R:):	&���	���	��������	)����!�

8��U����	8�������	��������	%��,� 2,945

Wildlife habitat, wildlife-related recreation; 7 miles of hiking trails--Brown Farm Dike Trail (5.5 
miles; closed to public during waterfowl season); Environmental Education Center (reservation 
only); observation deck open to public; $3.00 entrance fee per family; Visitor Center is open 9 
a.m. to 4 p.m., Wednesday through Sunday.

�����	R:):	&���	���	��������	)����!� 3*KA6
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R:):	&�����	)����!�

(���	-�/��	1	)��U�����	8�������	&����� 640

Public access via low standard forest service roads (land administered by Gifford Pinchot 
National Forest, Cowlitz Valley Ranger District).

�����	R:):	&�����	)����!� 640

������,���	)����	<���������	��	&���	���	��������

-��!/	%����	4�+����	(���,�����	���� 112

Wildlife habitat, wildlife viewing, hunting.

<��!����	%����	&���	�����	&�!����� 4

Tumwater Falls Park; viewing of salmon spawning.

(!��������	)�����	4��!���� 7

Fish rearing can be viewed.

8��U����	%����	�!!��� 7

<
�#�����������
��������������	�
���
		��

8��U����	��������	���� 522

@���������
���
�����
����	#���
�����	��������
�����������������������

)!�����	����/	��������	���� 1,085

@���������
���
������������"�����������������������

)/��/�!�!/	��������	���� 31

@���������
���
������������"�����������������������

�+��!	&�����,N-���	%����	���

Lakes: Pattison, Long, Munn, Ward, St. Clair, Black, Offut, Summit, McIntosh, Clear, Lawrence, 
Hicks, Chambers; Rivers: Black (2); Nisqually (2), includes a wheelchair accessible bank for 
������
���
���
��������
��:�����<�
	�'��#��#��	��	#�X*Z�

�����	������,���	)����	<���������	��	&���	���	�������� Q*OX;

������,���	)����	<���������	��	8�����	%����!��

-��!/	%���� 1

Canoe launch off 110th Ave.

�������	&�����	(������	R��	���� 92,000

(In Thurston County) Overnight camping; trails: hikers only, horse/hiker, mountain bike, ORV; 
��	��	#���'�"��
'������'���������
��������	�������	����� 20

5.5 mile trail from Woodard Bay to Lacey; development for pedestrian, bicycle, equestrian use on 
4 miles of trail. Chehalis Western Trail and Woodard Bay Natural Resource Conservation Area 
(N.R.C.A.) are linked.
(!����	����/	8����	�����	���	����������	<������������	&����� 240

Beaver pond and stream with boardwalk and nature trails. Interpretive signs along nature trails 
and managed forest.
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(���	(����	8�����	���� 625

Interpretive center; trails; handicap facilities.

�������	-��	8�����	%����!�	������������	���� 450

Day use trails, nature viewing. Chehalis Western Trail and Woodard Bay Natural Resource 
Conservation Area (N.R.C.A) are linked.

�����	������,���	)����	<���������	��	8�����	%����!�� 93,336

������,���	)����	'������	��������������

�������	����� 21

Public open space, fountain, rose garden, memorials, trail to Capitol Lake, and an overlook plaza 
North of the Temple of Justice.
�������	��/�	-����*	4�����,�	���/*	���	(�������	���/ 77

Linking trails and sidewalks, restrooms, and picnic tables at Marathon Park and Heritage Park. 
Heritage Park is developed with a trail from the West Capitol Campus, lake edge promenade, 
great lawn and lawn amphitheater, and restrooms. Future development will include a new 
restroom, and completion of plans for additional landscaping and park furnishings.
)��������	���/ 1.5

Benches and performance gazebo.

�����	������,���	)����	'������	�������������� 100

������,���	)����	���/�	���	%�!�������	����������

��+�$	��/�	)����	���/ 320

����"����������
�������������
�����#������
�#���������

(�������������	)����	���/ 844

��	��	#�����������������������
���
��	�����#���������������	
������
�����������#}�����
#��������
����	���
����������
����#��	���������"
����	���
����
�����"��������
��:�
�������������
8��U����1(�����	)����	���/ 1,230

{��	��>���	�������+�
����
���\
����_�"�����������
��	�����'�����"�����������������
�������
hiking, bird watching, picnicking and mountain biking.
������	)����	���/ 106

�����������������
������	��	#�������
	���
�#�����	�
��������������������
�������������	��
�
diving, kitchens, mooring buoys, and hiking trails. No overnight camping.

�����	������,���	)����	���/�	���	%�!�������	���������� 3*6ZZ

�����	&������	���	)����	����� 104,010

Source: !%-"���	������!�����
�"�
���-�����_�������
���K&4&�0�����
��\��������4��	�����k����
���0������4��	�����\����
���
�4�����
_�������
�����*�����\����
���
�4�����_�������
�����k������%���������\����
���
�4�����-����&
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Historical Resources
!�����
�"�
��'��������������������^����������
������������������������������5��
���#����
thousands of years to the earliest habitation of the Coastal Salish people, ancestors of the members 
of the current Nisqually Tribe, Squaxin Island Tribe, and Confederated Tribes of the Chehalis 
Reservation.

%����������������
����������������
���#������
������"�
����������
����
�����������������������
��	��#��
������
��������������������������	����
���������#���

�
�����������
�����=V6>�&����������
resources include archaeological sites, historic sites, buildings, cemeteries, objects, and structures 
ranging from the important Native American village site on Mud Bay to the historic Bush Butternut 
Tree.

}���

�
���
���������=V[>������\����
���
�4�����/���������������������
�����������-�����	����
�

������������������
��	����	���������������������������!�����
�"�
��&��������
�����	���
����	��������	������������
���������������
���
�@>><�!�����
�%����
���-��

�
��"�
�����������
the information, creating an accessible database and map of these resources. The Washington State 
/���������������������
�����������-�����	����
���������
���
������
���
����������������
��
�
archaeological sites. The Nisqually Tribe, Squaxin Island Tribe, and Confederated Tribes of the 
Chehalis each have cultural resource staff as well. Not all archaeological properties or sites are 
�#���������
���
���������#����������������
��
�����
����
��������
�������#���������&

The cities of Olympia, Lacey, Tumwater, Yelm, and Thurston County have established historic 
preservation programs. Each of these jurisdictions has established a Historic Inventory of properties 
and Register of Historic Places, as well as procedures for identifying and protecting cultural 
resources.

Although they do not have historic preservation programs, Bucoda, Rainier, and Tenino have historic 
resources and provide goals of preserving and protecting historic resources in their comprehensive 
plans.

In addition to local historic preservation programs, state and national historic registers also serve to 
preserve and protect local cultural resources. The Washington Heritage Register (WHR) recognizes 
����������
��������������������������������
����
���������������
�������
��������������&�!���k����
���
%��������Qk%U�����������
�����������
���'����������
����
���������������������&�-����������
���
�����
�������k����
���%��������������������������	�������
���
�����\����
���
����������%�������&�!�#���<&;�
displays historic properties found in Thurston County.
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�����	
���	���������	��������	����������	��	��������	�������	����	!""#

4������!	%�,����� Survey/ 
Jurisdiction 8������� State ��!�� Inventory �����1

Bucoda 1 1 0 3 3

Lacey 2 4 5 241 242

Olympia 26 35 213 557 562

Rainier 1 2 0 2 3

Tenino 3 4 0 25 27

Tumwater 7 7 15 179 179

Yelm 0 0 6 170 170

Thurston County (uninc.) 17 21 43 131 133

�������	�����	�����1 6O OA 3;3 1,308 1,319

Source: !�����
�"�
��'�����������������������
	�
���������#����Q�����
���#������/���������������������
��
���������-�����	����
��������
������#��!%-"U&
Explanations: Historic properties include buildings, structures, objects, sites, and districts. This table does not 
�
�����������������������������
���������������������#������������������&�
1The total number of properties does not equal the sum of the jurisdictions because some properties are listed on 
more than one register. 

'��$��	1	���������	���	<����������	������

Population Trends
!�����
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�������=VJ>����5�����
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����4����'���	�����������������������
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�����
�
�������������
��&�}��������������
�������������
of the population is in the unincorporated areas of the county, planning for natural hazards needs 
to account for this trend. Often people in unincorporated areas have fewer public support services 
���������	����#������������
����
�#����������������#����������������������&�!�#���<&6�������
population growth for Thurston County jurisdictions:
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Table 3.5: Small Area Population Estimates, Thurston County Cities and UGAs 1995, 2000, 
2005-2008

Jurisdiction
Estimate �����������	

Estimate

QKK6 3ZZZ 3ZZ6 3ZZX 3ZZO 3ZZ;
Bucoda City 600 628 650 650 655 660

UGA * * 0 0 0 0

����� 600 X3; X6Z X6Z X66 660
Lacey City 25,880 31,226 33,180 34,060 35,870 38,040

UGA 27,830 28,632 31,525 32,550 33,355 34,120

����� 6
*OQZ 6K*;6; XA*OZ6 66,610 XK*336 O3*QXZ
Olympia City 37,730 42,514 43,330 43,740 44,460 44,800

UGA 8,670 9,269 10,980 11,395 11,330 11,920

����� 46,400 6Q*O;
 6A*
QZ 66*Q
6 66*OKZ 6X*O3Z
Rainier City 1,420 1,492 1,585 1,665 1,705 1,740

UGA 160 163 175 185 185 190

����� Q*6;Z Q*X66 Q*OXZ Q*;6Z 1,890 1,930
Tenino City 1,390 1,447 1,500 1,515 1,520 1,525

UGA 140 151 165 170 170 165

����� Q*6
Z Q*6K; Q*XX6 Q*X;6 1,690 1,690
Tumwater City 12,050 12,698 12,950 13,100 13,340 13,780 

UGA 6,860 7,281 8,410 8,725 8,765 9,020

����� 18,910 QK*KOK 3Q*
XZ 3Q*;36 33*QZ6 33*;ZZ4

Yelm City 2,295 3,289 4,455 4,565 4,845 5,150

UGA 1,085 1,095 1,130 1,160 1,190 1,215

����� 3,380 4,384 6*6;6 6*O36 X*Z
6 X*
X6
Grand Mound UGA ����� ;Z6 811 ;3Z ;66 K6Z Q*Z66
Chehalis Reservation1 ����� 
6 
6 
6 
6 
6 
6
Nisqually Reservation1 ����� 610 6KK 6;Z 600 610 X3Z

�����	������ ;Q*
OZ K
*3KA KO*X6Z KK*3KZ QZ3*
KZ QZ6*XK6

�����	R'��	3 A6*66Z AO*AZQ 6
*3QZ 66*ZAZ 66*K6Z 6O*XKZ

�����	%�����������1 XA6 634 XQ6 X
6 XA6 X66
%���	R���!���������	
County3 6;*;6Z XX*Z3O O3*X
Z OX*Q
Z OK*ZQZ ;Q*3OZ

Thurston County 
����� 186,400 3ZO*
66 33A*QZZ 3
Q*QZZ 3
;*ZZZ 3A6*
ZZ

Sources`�"�������
��"�
���!�����^�\����
���
�4�����/��������0�
�
�����$�
�����
���
��K&4&�}�����������"�
����K*���^�!%-"�4����������
Population Estimates.
Explanations: Includes population growth by annexation. Data are for April 1 of each year. Numbers may not add due to rounding.
�}���������
�����	���
�K�#�
�*��������������������@>>;&
1Data is for Thurston County portion of reservation only.
2K*��^�K�#�
�*����������&�K
�
���������������������
��������#���

�5����
����������������	���@>����������������������������#�
�������&
3%����
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�������������
����������������
��������
�
�������������
��������������������K*���
��%����	����
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����������!��������
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��
�!�#���++^6��0����_��������������#�������
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���������������������
�������
�
Thurston County, the relationship between incorporated and unincorporated population distribution 
became secondary to the relationship between urban and rural population jurisdiction. Analysis of 
���
����
�����=VV>����	���������������!�����
�"�
��'�����������	��#��
������	�
���
��
������
��
share of the population throughout this decade, it is often through annexation of existing homes 
rather than redirection of new growth. Overall, the percentage of the county’s population living in 
our rural areas has remained relatively constant.

�����
������#������=VV>�*������$�
�����
��������������������
���������������������
������
���
���������
�K�#�
�*�����������QK*�U&�!�������
�����������������������������������
������
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�����������
��������������������
�����	������������	����������
�����
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Population growth has not been evenly distributed among Thurston County’s cities in recent years. 
Several of the urban areas of our smaller towns and cities have experienced high rates of growth. 
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experienced the highest average annual growth rates in population compared to Thurston County’s 
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percent).

Below are some further population characteristics for Thurston County. 

Table 3.6: Estimates of Population by Age and Gender, Thurston County, 2007

�,�	'��� (���	
��������� % &�����	

��������� %

0-19 32,427 27.80% 30,642 25.30%

20-54 58,465 50.10% 60,312 49.80%

55-64 13,980 12.00% 14,446 11.90%

65-84 10,542 9.00% 12,996 10.70%

85+ 1,381 1.20% 2,809 2.30%

Total 116,796 121,204

Source:�\����
���
�/��������0�
�
�����$�
�����
���+
�����
�����
��-�����
����
~������������"�
���-�������
�#�������
��4�5`�=V[>^@>>8& 
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Table 3.7: Population by Race and Hispanic Origin in Thurston County, 2000

�����	
���������	+�	

%�!� %
White Alone 177,617 86%

Black/African American Alone 4,881 2%

American Indian & Alaska Native Alone 3,143 2%

Asian Alone 9,145 4%

�
��"��Q
�
��
�����������
	��	���
���� 1,078 1%

Other Race Alone 3,506 2%

Total Single Race 199,370 96%

Two or More Races Total 7,985 4%

Hispanic Origin 9,392 5%

�����	��������� 3ZO*
66
Source:�K&4&�}�����������"�
����"�
���@>>>
Explanations: Persons of Hispanic origin can be of any race. Does not include reservations, as that 
data includes persons living outside Thurston County.

Dwelling Unit Trends
The share of total dwelling units in the urban areas has been steadily decreasing in the second half 
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has been steadily increasing. Interestingly, the rural area’s average rate of growth in dwelling units 
has generally been declining over this same time period. Although the urban areas continue to be the 
location of the majority of the county’s dwelling units, the above trends indicate that the amount of 
growth going into the rural area is large enough that even when it is declining in its rate of growth, it 
is still occurring at a high enough level to cause the rural area to have a steadily increasing share of 
the county’s total dwelling units. The urban area’s share of new dwelling units has declined, moving 
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Table 3.8: Estimated Composition of 
Thurston County Housing Stock, 2007

Sources:�!%-"��}������?������/��������%��
�����!�
�
���
!���������������
��!�����
�"�
���#����
����������
����
K&4&�}�����������"�
����\����
���
�4�����/��������
Financial Management.

��������� %
Single-Family 67,200 66.70%

Multi-Family 21,410 21.20%

Manufactured Homes 12,170 12.10%

Total QZZ*O;Z 100%

Table 3.9: Year Housing Was 
Built, Thurston County Housing

Source:�K&4&�}�����������"�
����@>>>�"�
��

Thurston 
County

Washington 
State

Pre-1939 - 1959 16.90% 29.40%

1960-1979 35.50% 32.70%

1980-2000 47.60% 37.90%

Table 3.10: Thurston County 
Household Characteristics, 2000

Source:�K&4&�}�����������"�
����@>>>�"�
��

��������� %
Two-Parent Families 43,352 53%

One-Parent Families 11,599 14%

One-Person Households 20,473 25%

Non-Family Households 6,201 8%

Total Households 81,625 100%
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Table 3.11: Total Small Area Dwelling Unit Estimates Thurston County Cities and UGAs, 
2000-2008

Jurisdiction 3ZZZ 3ZZQ 3ZZ3 3ZZ
 3ZZA 3ZZ6 3ZZX 3ZZO 3ZZ;
Bucoda City 235 240 240 245 240 245 245 245 245

UGA * * * * 0 0 0 0 0

����� 3
6 3AZ 3AZ 3A6 3AZ 3A6 3A6 3A6 3A6
Lacey City 13,160 13,305 13,490 13,595 13,765 14,255 14,885 16,025 17,125

UGA 11,015 11,130 11,505 11,885 12,285 12,705 12,790 12,980 13,060

����� 3A*QOZ 3A*A
Z 3A*KKZ 36*A;Z 3X*Z6Z 3X*KXZ 3O*X;Z 3K*ZQZ 30,180
Olympia City 19,740 19,740 19,890 19,990 20,130 20,260 20,490 20,900 21,080

UGA 3,810 3,950 4,090 4,230 4,530 4,700 4,740 4,660 4,840

����� 3
*6AZ 3
*XKZ 3
*K;Z 3A*33Z 3A*XXZ 3A*K6Z 36*3AZ 36*66Z 36*KQZ
Rainier City 550 550 550 570 575 590 640 660 685

UGA 65 65 70 70 70 75 75 75 75

����� XQ6 XQ6 X3Z 640 XA6 XX6 OQ6 O
6 OXZ
Tenino City 615 620 625 645 630 645 660 660 665

UGA 60 60 65 65 70 70 70 70 65

����� XO6 680 690 OQZ OZZ OQZ O36 O
Z O
Z
Tumwater City 5,950 5,990 6,030 6,030 6,090 6,160 6,310 6,520 6,850

UGA 3,090 3,120 3,150 3,270 3,460 3,670 3,710 3,680 3,720

����� 9,040 9,100 9,180 9,300 K*66Z 9,830 QZ*Z3Z QZ*3ZZ QZ*6OZ
Yelm City 1,325 1,380 1,485 1,610 1,710 1,860 1,975 2,140 2,305

UGA 425 430 435 445 455 460 460 465 470

����� Q*O6Z 1,810 Q*K36 3*Z66 3*QX6 3*
3Z 3*A
6 3*XZ6 3*OO6
Grand Mound UGA ����� 
Q6 
3Z 
3Z 330 

6 

6 340 
O6 410
Chehalis Reservation1 ����� Q6 Q6 Q6 Q6 Q6 Q6 Q6 Q6 Q6
Nisqually Reservation1 ����� 3QZ 3QZ 3QZ 3Q6 3Q6 3Q6 33Z 33Z 336

�����	������ AQ*6;Z AQ*;3Z A3*
3Z A3*X;Z 43,140 44,010 A6*3QZ AO*QAZ A;*K6Z

�����	R'��3 Q;*O;Z QK*ZOZ 19,630 3Z*3KZ 3Q*3ZZ 33*ZQZ 33*QKZ 33*
QZ 33*X
Z

�����	%�����������1 336 336 336 3
Z 3
Z 3
Z 3
6 3
6 3AZ
%���	R���!���������	
County3 3X*Z;Z 3X*OZZ 3O*
KZ 3;*
6Z 3K*Q6Z 30,060 
Z*O6Z 31,610 31,980
Thurston County 
����� ;X*X6Z ;O*;3Z ;K*6XZ KQ*6AZ K
*O3Z 96,310 98,380 QZQ*3KZ 103,800

Sources:�!�����
�%����
���-��

�
��"�
�����}������?������/��������%��
�����!�
�
���!���������������
��!�����
�"�
���
#����
����������
����K&4&�}�����������"�
����\����
���
�4�����/��������0�
�
�����$�
�����
�&
Explanations:�"�����
��K*��#�
��������������
����	���������������

�5����
�&�_������������������=�������������&�k�#��������

���������������
��
�&��}���������
�����	���
�K�#�
�*��������������������@>>;&
Note: _�����
��
��������������
��������������
�������������������	��������������������������
����������#����
�����K&4&�"�
����
��
/0$��������
���������������
����
�������
����
��������������
����
������	�����
���
������������������&�1Data is for Thurston 
County portion of reservation only. 
2K*��^�K�#�
�*����������&�K
�
���������������������
��������#���

�5����
����������������	���@>����������������������������#�
�
growth. 
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Monitoring Land Supply – 2007 Buildable Lands Report
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land supply in Thurston County. This helps local governments ensure that an adequate land supply is 
available to accommodate projected growth. During this time Thurston County has been one of the 
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County to develop detailed plans on how they planned to accommodate growth. These are called 
Comprehensive Plans. At the same time the seven cities and towns and Thurston County developed 
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projected growth.

The legislature added a monitoring and evaluation provision to the GMA in 1997. This provision 
is often referred to as the “Buildable Lands Program.” It affects six western Washington counties 
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envisioned in local comprehensive plans. The second is whether there is an adequate land supply in 
the urban growth areas for anticipated future growth in population and employment.

�!����������
���
��������
��
���	������
�����
����
�!�����
�"�
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Buildable Lands Report.

Achieved Residential Density
Achieved residential density is the measurement of how much land each new home, condo, or 
apartment complex requires. As a rule of thumb, if development is occurring at four or more 
dwellings per net acre, it is considered urban and consistent with the Growth Management Act.

Key Observations:

�� Overall, Thurston County urban areas are achieving urban densities greater than the rule of 
thumb threshold of four dwellings per net acre.

�� Individually, all Thurston County urban areas with sewer service are achieving urban 
densities.

�� For health code reasons, densities must be lower than four units per acre when sewer 
service is not available.

�� The greatest increase in densities has been in the unincorporated urban areas. Densities in 
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these areas are starting to catch up to densities being achieved within city limits.
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and seeing the results of those changes in new developments. The average subdivision can 
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homes per acre, approved under a mix of pre-GMA and post-GMA zoning. In the most 
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on the projects submitted to the cities and County for review, gross density is expected to 
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Residential and Commercial/Industrial Land Supply
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projected population growth in the urban areas of Thurston County.
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analyzed in depth as they pertain to natural hazards mitigation. Data is provided that gives both 
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Demographic information helps to identify vulnerable populations. Seniors, the disabled, children, 
and those living in poverty are all segments of the population that have special needs in times of a 
disaster. Also, they often have more challenges during the recovery period. Although the percentage 
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State, and Federal emergency response and recovery efforts must ensure that all segments of the 
population have access to critical information.
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Group Housing and People with Disabilities

Table 3.12: Group Housing Types in Thurston County, 2000

Source:�K&4&�}�����������"�
����@>>>�"�
��

�����
Institutionalized population: 1,898

Correctional institutions 780
Nursing homes 784
Other institutions 334

Noninstitutionalized population: 1,500
College dormitories (includes college quarters off campus) 743
Military quarters 0
Other noninstitutional group quarters 757

������ 3,398

Table 3.13: Disabled Population, Ages 
5 and Over

Source:�K&4&�"�
���}�����@>>J��������
�"���
����
Survey

�,�
�����	

���������

���������	
$���	�	

<���+����� %
5-15 33,107 2,384 7.20%
16-64 155,628 21,321 13.70%
65+ 26,325 10,530 40.00%

Table 3.14: Disability by 
Type, Ages 5 and Older

Source:�K&4&�"�
���}�����@>>J��������
�
Community Survey

Type ��������� %
Sensory 8,895 4.10%
Physical 21,744 10.10%
Mental 13,516 6.30%
Self-Care 5,428 2.50%
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Age Distribution
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in the age characteristics between the cities within Thurston County. For example, Yelm has the 
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The senior population continues to be a growing segment of the population, at national and state 
levels as well as in Thurston County. Because of health and mobility issues that can sometimes limit 
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Table 3.15: Population age 65 years and older, 1990-2030 Washington State, Thurston, and 
Adjacent Counties

Sources`�\����
���
�4�����/��������0�
�
�����$�
�����
���0��������
��_�	����
��@>>8�*������$�
�����
��-�������
�-��������
���@>>8�-�������
�
Trends.

Estimate
Percent 

��	 Change Projections

Jurisdiction 1990 3ZZZ 3ZZO 3ZZO	���: KZ1ZZ ZZ1ZO 3ZQZ 3Z3Z 3Z
Z

Grays Harbor County 10,147 10,321 12,114 17.10% 1.70% 17.40% 10,709 13,091 14,924

Lewis County 9,248 10,667 12,223 16.50% 15.30% 14.60% 11,996 15,313 18,027

Mason County 6,251 8,149 10,181 18.60% 30.40% 24.90% 11,266 16,421 22,792

Pierce County 61,062 71,620 81,399 10.30% 17.30% 13.70% 89,367 134,579 192,599

Thurston County Q;*OZO 3
*X3K 3K*66
 Q3:AZ^ 3X:
Z^ 36:QZ^ 

*X6X 6K*QQQ ;Q*OZ3

Washington State 571,403 662,148 752,560 11.60% 15.90% 13.70% 818,437 1,231,193 1,659,664
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Poverty
Poverty statistics can be a useful tool when assessing the special needs of vulnerable populations 
�
�������������

�
�������������
���������
����^�������������&�_�������������@>>>�"�
������	�����
a glimpse of how wealth and poverty is distributed throughout the county. Census data historically 
��	���
���#��
��	����#����	����=>������&
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��^������	����������������������
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����������
���������
�����
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�����������"�
������������������
������#�
�����������������?������/���������
��
Tumwater.

It is also informative to review how income is earned or received to understand poverty and wealth 
distribution in the county. Household income is a measure of household earnings and income from 
other sources such as social security, supplemental security income, income from public assistance, 
and income from retirement sources. At the national level, poverty thresholds are determined by 
����K&4&�"�
���}��������
��
���
�������������������������������������
��
�#��������������
children.
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��������������������&�\��
�
comparing the cities and towns, the heaviest rates of poverty are concentrated in the small south 
county town of Bucoda, which has about triple the county average. Other south county cities and 
���
����	�����
����
����
�����
�����
������������������
����	��������
�#����������������������
��
below the poverty level. Of the cities, Olympia has the highest rate of poverty, in part due to the 
concentration of social services in urban areas that are unavailable in rural settings.
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Table 3.17: Individuals Below Poverty Level, 1999

Source:�K&4&�}�����������"�
����@>>>�"�
��&
Explanations:�=VVV��
�����������������������	���������������&�-����
����
����������
�������������������
��
����������������������&�%��������
Table II-9 for total population by age category.
1Data is for the reservation as a whole, including those portions outside Thurston County.

����� 
5��������� 18+ Years X6b	"����

%������	�������� 
Under 18 Years

Jurisdiction 8�+�� Percent 8�+�� Percent 8�+�� Percent 8�+�� Percent

Bucoda 162 25.1% 73 17.0% 1 2.7% 89 41.2% 

Lacey 2,798 9.2% 1,865 8.2% 266 6.5% 892 11.5% 

Olympia 4,982 12.1% 3,982 12.4% 319 6.3% 935 10.4% 

Rainier 100 6.8% 63 6.4% 8 6.8% 33 6.8% 

Tenino 132 9.1% 76 7.5% 20 9.9% 52 12.4% 

Tumwater 1,060 8.5% 748 7.7% 88 5.2% 269 9.5% 

Yelm 333 10.1% 204 8.8% 25 6.8% 111 11.3% 

Thurston County QO*KK3 ;:;^	 Q3*O3
 ;:
^	 Q*Q
6 6:Z^	 A*K6
 K:;^	

Chehalis Reservation1 160 24.4% 81 21.3% 19 38.8% 78 28.5% 

Nisqually Reservation1 107 18.2% 62 16.3% 6 26.1% 37 18.4% 

Washington State XQ3*
OZ QZ:X^	 AZK*AOK K:X^	 AO*KXO O:6^	 QK
*6XK Q
:3^	

Economics

Median Household Income
Median household income measures the point at which half of all households earn more income and 
half of all households earn less. It measures money income only and does not include additional 
#�
�����������������������
���#���
�������
���
����
���
����������#�
����&

!�����
�"�
��'�������
�����������
�����������������������66�8JJ��
�@>>66. The county 
continues to have a higher median household income than adjacent counties, and moved above the 
state average during the last decade.

Between Census years, estimates of income are only available at the county-wide level. The most 
����
���
���������������������������������
�����	����������������@>>>�"�
��&�+
��������������@>>>�
"�
�����������=VVV����
�
��&�\���������@>>>���
��^����������
�����������
����������;J�V86��
income ranged widely between the local jurisdictions. Lacey continues to record the highest of the 
�
���������������������
��������������
�����;<�[;[&�+
����������������������
������
���
���������
have had a substantially lower median household income than the north county cities. Data from 
����@>>>�"�
��������	������������������������
�����������
������%��
������
������������
������
county’s cities.
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Employment and Jobs
The largest share of county jobs is in the government sector. State employment accounts for almost 
@;�>>>���#���
�!�����
�"�
��&7 On a statewide per-capita basis, state employment has remained 
������	�����������������
��=J���������������������=�>>>���������������������=VV>���
��@>>>�&[

Thurston County has experienced a swell in the number of service industry jobs that increased its 
������������������=>������
�����������������
�����#���
�=V8>�����=6������
���
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@<������
���
�@>>>&�!������	�������������������	����������
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�������&�k����
������������
�����
the hotel, recreation, and repair services that people traditionally associate with this sector, it also 
includes the health professions and professional services such as accounting, architecture, legal 
services, and engineering.

Natural hazard mitigation planning is needed at the business/employer level to address the safety of 
employees and to limit damage to commercial and industrial facilities and infrastructure. Thurston 
"�
��'�����������������������#���������
�������
�����������
��
����
����������#���
��
��
outside Thurston County. Employees have considerable dependence on the transportation and 
����
������
��
�������&�-����������
��������������	�
����������������
���������������������������
������
������
���������������������������������
������������������	�
����������������
���������������
well as reunite employees with their families following a disaster.

Table 3.19: Top Employers in Thurston County, 2008

�������� ���������
State Government, including education 20,000-25,000
Local Government, including education 10,000-15,000
Providence St. Peter Hospital 1,000-5,000
Tribal Government 1,000-5,000
Federal Government 500-1,000
Group Health Cooperative 500-1,000
Great Wolf Lodge 500-1,000
Columbia Capital Medical Center 100-500 
Wal-mart 100-500
Saint Martin’s College 100-500
Costco Wholesale Corporation 100-500
Safeway 100-500
Target 100-500
Cabela’s 100-500

Source: The Olympian
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Table 3:20: Total Full-Time and Part-Time Employment NAICS Categories, Thurston 
County, 2002-20069

3ZZ3 3ZZ
 3ZZA 3ZZ6 3ZZX
�����	���������� 115,465 118,440 121,301 124,663 129,244
 Wage and salary employment 94,415 97,041 98,292 100,926 104,245
 Proprietors employment 21,050 21,399 23,009 23,737 24,999
 Farm proprietors employment 1,009 971 954 951 934
 Nonfarm proprietors employment 2/ 20,041 20,428 22,055 22,786 24,065
	&���	���������� 1,734 1,771 1,652 1,557 1,575
	8������	���������� 113,731 116,669 119,649 123,106 127,669
 Private employment 77,534 80,455 83,426 86,398 90,452
��������������������
����
	��"������
�������� 1,321 1,294 1,439 1,418 1,443
 Mining 132 131 149 119 124
 Utilities 152 158 198 233 249
 Construction 5,996 6,327 6,868 7,193 7,992
 Manufacturing 3,511 3,485 3,338 3,249 3,291
 Wholesale trade 1,994 2,183 2,624 2,838 3,286
 Retail trade 13,439 14,153 14,015 14,355 14,719
 Transportation and warehousing 1,647 2,127 2,197 2,451 2,518
 Information 1,456 1,426 1,487 1,512 1,598
 Finance and insurance 3,449 3,468 3,518 3,904 4,096
 Real estate and rental and leasing 3,823 4,073 4,135 4,308 4,667
 Professional and technical services 5,221 5,374 6,044 6,234 6,461
 Management of companies and enterprises 416 439 486 520 544
 Administrative and waste services 5,202 5,232 5,485 5,581 5,675
 Educational services 2,168 2,345 2,522 2,607 2,752
 Health care and social assistance 12,152 12,275 12,210 12,701 13,016
 Arts, entertainment, and recreation 2,126 2,204 2,287 2,381 2,466
 Accommodation and food services 6,585 6,640 6,855 7,315 7,747
 Other services, except public administration 6,744 7,121 7,569 7,479 7,808
 Government and government enterprises 36,197 36,214 36,223 36,708 37,217
 Federal, civilian 990 999 987 993 970
 Military 816 824 816 788 777
 State and local 34,391 34,391 34,420 34,927 35,470
 State government 23,327 23,306 23,557 23,948 23,988
 Local government 11,064 11,085 10,863 10,979 11,482
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�,��!����
Agriculture remains an important component of Thurston County’s economy. Activity on farms is 
varied, and ranges from tree farming to growing berries, to egg farms and organic farming. Much 
����������
�����	��#��������������
������������������������������������&�!�����������
��������#��
addressed in natural hazard mitigation planning to minimize economic loss and loss of goods.

!���@>>@�"�
������������������	����������������������=�=66��������������
���
�!�����
�
"�
����
�@>>@�������
���
���	���8;�;;@������������
��������������&�\���������
�#������������
�����
����������
���=V[8�������	���������������������������������������8>����������J;�������������
small farms are being established in the County. The total value of all crops, including nursery 
crops, increased from over $19 million in 1992 to over $36 million in 1997. The total net cash from 
�����������������
���������������
�����������[&J�������
��
�=VV@�����@@&6�������
��
�=VV8&

Transportation

Regional Transportation System
Communities throughout Thurston County adopted comprehensive strategies to meet the mobility 
needs of people, goods, and services well into the future. These strategies address all aspects of the 
region’s transportation system, including streets and roads, public transportation, rail, bicycle and 
pedestrian facilities, and marine and aviation facilities (See Map 3 – Transportation Infrastructure). 
!���
����������������������������������
��	�������������������������
���������������#�����
�������
established in the Regional Transportation Plan.

Intercity Transit
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reservation, providing door-to-door transportation for low income individuals in their job search 
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of whom no longer rely on state assistance. The program also draws its volunteer drivers from low 
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Intercity Transit is part of a six-county Regional Ridematch program for commuters traveling 
throughout the Puget Sound Region. This system helps customers identify carpool partners.
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houses, maintains, fuels and insures the vans, charging a per-mile rate for their use.

Rural and Tribal Transportation (R/T)
Rural and Tribal Transportation (R/T) provides public transportation services to individuals living 
outside Intercity Transit’s PTBA service area. It serves the southern and eastern portions of the 
Thurston Region, connecting to Intercity Transit and Twin Transit’s (Lewis County) routes, also 
coordinating trips with Grays Harbor, Mason and Pierce counties. Special emphasis is placed on 
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needs of rural south and east county residents, Tribal transportation on the Nisqually Reservation and 
the Confederated Tribes of the Chehalis Reservation, after school programs, and senior services.

Intercity Services
Greyhound and Northwestern Trailways provide intercity bus service, with a stop at their downtown 
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Many other social service programs provide transportation services to their clients. Some of the 
larger providers in the Thurston Region include:

Northwest Connections, the contractor for R/T, provides transportation services for Medicaid, 
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customer service and driver training.

Yelm Community Center, a multi-service community social service provider serving rural Yelm and 
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A variety of senior and youth programs provide transportation services, such as the Area Agency 
on Aging (AAA), Senior Services of South Sound, Yelm Adult Community Center, Panorama City, 
Boys & Girls Clubs of Thurston County, the Rochester Organization of Families, Community Youth 
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Taxicab, cabulance, airporter and limousine services are also available to residents of the Thurston 
%����
�������������������������������
�����������������������������������
������������������
������
public transportation options.

Major Roads
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The State maintained system includes the primary west coast freeway connecting Canada to Mexico. 
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acting as a main street to the smaller communities of Bucoda, Tenino, Rainier and Yelm. State Route 
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communities of Grand Mound, Rochester, and the Confederated Tribes of the Chehalis Reservation. 
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These same routes are also used for long distance trips, many of them through trips, moving people 
and goods into and out of central Puget Sound. The combined need to move people and goods both 
locally and around the Puget Sound region is increasing congestion on State routes in the Thurston 
Region. Demand for these facilities is expected to increase substantially as 1) more freight moves 
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�� College Street/Rainier Road
�� Marvin Road

The heavily traveled east-west arterials include:

�� Mud Bay Road/Harrison/Fourth Avenue/State Street/Martin Way
�� }�����
�-������
�� -�������	�
�
�� Yelm Highway
�� _��������-������
�� Israel Road
�� Tumwater Boulevard
�� 93rd Avenue
�� Maytown Road
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Reservation roadways and non-motorized facilities are maintained by the Nisqually Indian Tribe 
(northeast Thurston County) and the Confederated Tribes of the Chehalis Reservation (southwest 
Thurston County). In recent years, the Chehalis Tribes completed major improvements to Anderson 
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transportation system to a great degree. Roads and bridges have been rendered unusable during and 
following certain events. Transportation systems have been severely disrupted due to road or bridge 
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losses and are a good focus for mitigation efforts.

Personal Travel Trends
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or about one in four households, owned three or more vehicles.11
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Present and Future Commuting Trends
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commuters traveled southbound, with homes north of Thurston County and jobs south of here.
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comparable to the number of commuters to Lewis County. Outbound commuters continued to travel 
to Mason, Grays Harbor and other counties as well.
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counties, the primary focus of job creation in the Puget Sound region.

k������=6�>>>��������������������!�����
�"�
�������������
�@>>>��������
���������"�
��&�
�#����
�^��������	���
�-������"�
�������������#��$���
��?��������
����
��*��������#�����
����&�
!���
�#�������
#�
������������
�����������@>�>>>�#��@>>6��������#������������������#���
����
�����
�&�}�����
�@>>>��
��@>@6���
#�
��������
�����!�����
�"�
����������	����#������������
���
�<>�>>>����������
���������
�
�������������&�!������������������������������������	���
�-������
County, however increasing shares will travel from Mason, Grays Harbor and Lewis counties (about 
half the inbound commuters all totaled).

!������
#�
��������������	������������������/��������
�������#�
��������������
�@>>>�Q[�>>>�
������������66������
�U&�}��@>@6�������������
������������������
�=<�>>>��
#�
����������&�
/������'����������������
#�
����������������	�������������;;������
����������������������
traveling to Lacey and Tumwater. This follows the trend over recent years in state jobs moving from 
Olympia to Tumwater and Lacey.

Freight/Cargo Transportation
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West Coast corridor additionally serving Los Angeles, Long Beach, and a host of other Ports, 
including the Port of Olympia. Freight shipments to, from, and within Washington State accounted 
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The largest volumes of freight moved in Washington State include lumber/wood products, 
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products. The value of these products is expected to at least double, quadrupling in some cases by 
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The citizens of Thurston County created the Port of Olympia in 1922. The Port District’s boundaries 
are countywide and its primary holdings are located in Tumwater and Olympia with airport and 
marine terminals.

The marine terminal is located on the Port Peninsula in Budd Inlet. It provides a full range of 
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The marine terminal’s focus is specialized services for its customers. The Port of Olympia plays a 
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provided on Puget Sound in Seattle and Tacoma, and will become increasingly important as mega 
port containerized demand grows, squeezing out specialized services for all but the super carriers at 
these super ports. The marine terminal can accommodate up to three vessels at one time. Historically, 
primary cargoes included logs, lumber, and food products. This has expanded in recent years to 
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the deployment of equipment and supplies from Fort Lewis, as well as military installations from 
California and other states.
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controlled and full-instrument approach provides access on two runways for corporate, commercial 
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airport supports air-oriented manufacturing and warehousing.
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corporate, mixed and warehousing, distribution and light industrial uses, with good access to 
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distribution, manufacturing, service, lodging and commercial/retail businesses, some of which rely 
on aviation access.
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Freight transportation is closely associated with industrial activity, especially manufacturing. A host 
of industries manufacture products in Thurston County and several major distribution hubs have 
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bottling, box and can plants, plastic products, concrete, windows, and lumber. These and many other 
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for many years. The new distribution centers have brought additional employment to Thurston 
County’s freight sector. This, however, is balanced by the loss in recent years of some of the larger 
manufacturing employers, such as the brewery in Tumwater.
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Thurston County. The number of local freight transportation employees continues to steadily 
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Washington’s main north/south rail line also runs through Thurston County. The primary freight rail 
�������

����"��������+?��
��/������k~������\�����
�\����
���
�����	���
�����
������"���#���
River and the north/south Burlington Northern Santa Fe (BNSF) mainline to/from Puget Sound. Rail 
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through the region.
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as connecting to another branch of BNSF serving Olympia’s Mottman Industrial Area. The Port of 
Olympia’s Marine Terminal is served by Tacoma Rail. The Yelm Prairie Line, owned by the City of 
Yelm, connects to their industrial area, although this portion of the Prairie Line is currently inactive.

Thurston County was previously traced with a web of small logging railroads as well as now defunct 
lines originally owned by the national railroads. Some of these, most notably the Chehalis Western, 
Yelm-to-Tenino (Prairie Line), Lacey and Olympia Woodland (St. Clair), and Gate-to-Belmore, are 
converted to, or held for, pedestrian and bicycle trails. 

Energy Transmission
Map 3.6 shows major electric, natural gas, and liquid fuel transmission utility corridors in Thurston 
County.
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In Washington State there are two different types of local governments: “general-purpose” and 
“limited-purpose.” Counties, cities, and towns fall under the general-purpose government category 
by performing broad functions, providing a variety of public services, and representing local 
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provide are not mutually exclusive. For example, water service can be supplied by a city, town, or 
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allowing citizens to decide which services would be better provided by general-purpose or limited-
purpose governments.

In Thurston County, there are seven incorporated cities/towns: Bucoda, Lacey, Olympia, Rainier, 
Tenino, Tumwater, and Yelm, which are independent municipalities. Bucoda, Rainier, Tenino, 
Tumwater, and Yelm all are represented by a Mayor and Council structure where the Council 
members and the Mayor are selected by public election. Olympia and Lacey have a Manager and 
Council administration where the Council members are selected by public election and the Council 
appoints the Manager. A Mayor may also be part of the administration in a Manager-Council 
structure. Thurston County government administers the remaining, unincorporated, part of the 
county which is represented by a three member Commission that is selected by public election.

Besides the eight general-purpose governments, Thurston County has several limited-purpose 
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Reservation is governed by the Nisqually Tribal Council and the Confederated Tribes of the Chehalis 
Reservation is governed by the Chehalis Tribal Business Council.

Timberland Regional Library
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Tumwater, Yelm, and Tenino. The cities of Bucoda and Rainier have annexed to the library district 
for services12.
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Adult Correctional Facilities
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In addition to the general population units, the Corrections Facility provides direct supervision 
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community betterment labor projects. The Annex also serves as the processing and monitoring center 
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Monitoring, Day Reporting, and Day Jail).
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Juvenile Correctional Facilities
Juvenile detention and correctional facilities in Thurston County include a county juvenile detention 
center and a state correctional facility. The Thurston County Juvenile Court is responsible for 
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age 21 for select juvenile offenders. The Juvenile Department provides legal processing of referrals, 
probation, detention, and rehabilitative programs for area youth and their families.

Public Health
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disasters, how to respond to the dangers associated with the events (before, during and after), and list 
emergency contacts for agencies at the disposal of victims of natural disasters.
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The Thurston County Public Health and Social Services Department is responsible for promoting 
and protecting the health of Thurston County citizens. The four major areas within the department 
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Environmental Health, which monitors and responds to environmental conditions and issues that 
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health, chemical dependency and developmental disabilities services in Thurston and Mason 
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and includes a role in community leadership and planning.
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Washington stay healthier and safer. Their programs and services help prevent illness and injury, 
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decisions and ensure our state is prepared for emergencies.

The Thurston County Public Health and Social Services Department is the local health department 
under the Washington State Department of Health.
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Health Services16

Though there are numerous health care clinics and providers in Thurston County, in general there are 
three major health care service providers in the county.
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offers comprehensive medical, surgical, and behavioral health services.
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Capital Medical Center is a 119-bed hospital, with one general family practice clinic, serving all 
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community it serves.
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coordinates care and coverage. Based in Seattle, Group Health and its subsidiary health carriers, 
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Washington and Idaho.

Law Enforcement
There are a total of nine agencies responsible for law enforcement in Thurston County. The City 
of Olympia and Thurston County have the largest number of total full-time employees. Law 
enforcement employees do not include those employed by correctional facilities.
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Operations Bureau
The Bureau consists of two Divisions, Patrol and Detectives. These two divisions are responsible to 
provide most of the Law Enforcement services to the residents of the unincorporated County. Several 
specialty units operate within the Bureau such as S.W.A.T., Marine Services, Hostage Negotiations, 
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Force.
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the initial investigations in most crimes reported in the County.
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Marine Services unit.
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The Detective Division is primarily responsible for investigating crimes referred from the Patrol 
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Division also provides services such as Sex Offender Registration, Evidence and Crime Scene 
Processing and Narcotics enforcement.

Services Bureau
The Services Bureau is responsible for the Civil, Records, Warrants, and Training Divisions 
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Prevention, and the Dive Team are also assigned to the Services Bureau.

������,���	)����	������	0<�����!�	���2=[

!�����
��
��-������"�
������������_��������=��������\����
���
�4�����-�����&�����������
��������
for Thurston County is located in Olympia. The three detachments of line troopers and sergeants 
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Among the stated goals of District 1 is a dedication to Community outreach to encourage, develop, 
and nurture interagency partnerships at the local, state, and federal level in support of community 
interests.
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The Olympic service region of the Washington State Department of Transportation includes 
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incidents on our state’s freeways and highways. Their main function is to clear roads and help 
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Motorist and incident scene safety is the IR program’s top priority. This priority is accomplished 
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possibility of secondary collision.
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The following entities are also involved with Incident Response:

�� Washington State Patrol Troopers, Communication Center personnel and Cadets
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�� Privately sponsored motorist assistance vans
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Crime Stoppers@>

Crime Stoppers of the Olympia/Thurston County area is a joint effort of private citizens, the media 
�
�������������
�������
�����
���������������
�������
���&�4�
��������
������
��
�0�#�����@[��
=VV=��/���������!�����
�"�
���"�����4��������������������[;;�����������������[6>����������
������	����=6@�>>>��
��������������	������=�J=8�;6>��
������
���������������	������J�8V>�;6=��
�

������������������[6>����������
���
��[;@���
	�����
�&

The local Crime Stoppers program depends on the full cooperation of the police departments of 
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board approves the rewards and raises the funds for its operation. No government funds are used. 
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enforcement agencies.

Fire Protection
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residents of Thurston County. Fire protection for Lacey is provided by Fire District #3. Fire districts 
also provide Emergency Medical Services (Medic One), funded by a countywide special levy 
administered by the County (see Map - 6 Fire Districts). Table 3.21 shows the size and population of 
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Other Agencies & Plans
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CAPCOM is a countywide Enhanced 9-1-1 Public Safety Answering Point (PSAP) and Dispatch 
Center for all Public Safety Police, Fire and Medic One departments serving all of the cities, towns 
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response, which is overseen by the Medic One System.
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Table 3.21: Population Estimate and Forecast by Fire District, Thurston County 
2008-2030 
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emergency calls from the public, insuring an appropriate level of response is sent based on protocols 
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county. By coming together it allowed all emergency telephone calls to be answered in a central 
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To effect this consolidation it was clear that to protect the interest of each and every participating 
department a separate set of Boards needed to be established to ensure autonomy for the department 
and prevent any one jurisdiction from controlling the direction of the consolidated effort.

In 1999, the department was relocated to the Thurston County Emergency Services Center 
in Olympia. The building houses CAPCOM, Medic One and Thurston County Emergency 
Management.

&���
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Estimate &���!���

District District Name 3ZZ; 3ZQZ 3ZQ6 3Z3Z 3Z36 3Z
Z

Bucoda 660 670 700 800 900 1,050 

Olympia 44,960 48,700 53,440 57,800 61,370 64,510 

 Tumwater1 17,280 18,720 20,290 23,120 26,750 29,860 

1 Littlerock/Rochester 21,730 21,890 24,420 28,200 31,080 33,660 

2 Yelm 15,830 17,540 22,160 27,290 31,570 35,840 

3 Lacey 84,040 86,180 95,920 106,030 114,190 121,240 

4 Rainier 5,110 5,490 6,150 6,930 7,610 8,090 

6 East Olympia 12,320 12,710 14,190 15,710 16,710 17,430 

7 North Olympia 4,180 4,090 4,300 4,510 4,650 4,730 

8 South Bay 7,690 7,620 8,580 9,650 10,530 11,050 

9 McLane/Black Lake 15,740 15,770 16,830 18,500 20,030 21,420 

12 Tenino 5,960 6,130 7,220 8,410 9,610 10,580 

13 =����� 5,350 5,520 5,960 6,380 6,700 6,870 

16 Gibson Valley 560 580 740 970 1,220 1,430 

17 Bald Hills 3,840 3,900 4,050 4,630 5,000 5,170 
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The Department operates as a County department under county rules and regulations. Because of its 
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There are numerous major systems operated by CAPCOM for the safety of all agencies served. They 
include:
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Services Center.

�� A Digital 9-1-1 Telephone system
�� 9-1-1 Operating Positions
�� Telephone Device for the Deaf (TDD) from any position within the Communications Center on 

any telephone line
�� ��?���~
�������
��Q����������0����
��U���0������������������������<�"��

���
�� ��0����~$4���0������������������������;�"��

���
�� ��0����~$4���0�������5���������������<�"��

���
�� ��;������_�������$������	��������������
�� A Digital Fire Simulcast radio system
�� Ten remote radio sites
�� A 21 position Computer Aided Dispatch (CAD) system
�� 7 Remote CAD terminal locations at law enforcement locations
�� +
�����������"���������������
������-���
����������4��	���
�� +
�����������@^��
��	���������
�������������	���
�� $�#����_����"�������#���#�
�
�� 111 Mobile Data Laptops (law enforcement)
�� ~�����
���4��	�����"�
����?����������k�������?�k���������
�������	����������

����,��!�	(���,�����	���!��22

The Emergency Management Council of Thurston County was created via an Interlocal Agreement 
in 1993 to coordinate the emergency management activities of the major jurisdictions of Thurston 
County. Presently the Council is composed of the Cities of Lacey, Olympia, Tenino, Tumwater and 
Yelm, the Town of Rainier, Bucoda, Thurston County, the Nisqually Indian Reservation, and the 
Confederated Tribes of the Chehalis Reservation.

�������	�����	�������������	����,��!�	(���,�����	����23
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mitigation, preparedness, response and recovery—and the responsibilities of various entities 
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throughout Thurston County. There are also several functional annexes to the plan that detail how 
response will be handled. Some of these annexes include transportation and evacuation, search and 
rescue, and recovery and restoration.

�����!��	%��	�����@;
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�������$�
��%��
����"��������������
American Red Cross provides service to Thurston, Pierce, Mason, Lewis and Grays Harbor 
Counties. They provide relief assistance to victims of natural disasters and offer disaster 
��������
�����
��������
��
���
��
������������
��"-%���������
���������#����������`�����&���
���^
redcross.org/.
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Assistance Council (DAC).

!���
����������_�"��������
���������
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���������
����������������������0�#�����=VVJ&

The Thurston County Emergency Operations Center (EOC) received several hundred calls from 
individuals and businesses offering service, labor or equipment. Those that could be used in support 
�����	��
��
�����
����������	������������������������
�������#����������
�����������������������
������
������������
�����&�����	����������������������������
�����������������	������������������
recovery, wanting to do such things as clean or repair houses, clear land, repair vehicles, provide 
building materials, prepare food, care for children and pets, and provide transportation.

Over the same period, the EOC received several hundred calls from disaster victims requesting many 
of the services, labor and equipment that were being offered. This required the county EOC to act 
�����#������#�����
�	��
�������
��	������������#�������������������������	����
�#����������������

����
������������������&�+
������
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�����������
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���
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��
little with them.
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�����"�
�����
��"������"��
�������5������
ways they may be able to help the emergency management organization handle emergency 
volunteers.

After several months, and a couple of false starts, a core program was agreed upon and implemented 
�
��������������=VV8^V[���
�����������
������������
&

!������
�����"�
�������������������
������������	��
�����&�!���"������"��
�����������	������������
��
referral service, but on a much larger scale, and will also refer disaster victims to appropriate 
volunteer resources. Both organizations will have to supplement their staffs during a community 
emergency or disaster.
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service. Eventually, they envision functional groups with lead agents or agencies to better 
organize humanitarian services such as shelter, food procurement and preparation, donated goods 
management, animal care, spiritual and emotional care, and child care.

&����	����������	<�������	������������26

Thurston County Emergency Management and other local partners meet with churches and other 
faith organizations on a quarterly basis to improve emergency preparedness and plan how to better 
serve the community.

!�����������#�������
�����<�_�����<�\������
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����	���������*���+
	��	���

Education
Thurston County has a variety of educational opportunities available to the students and adults of 
the community. These include both private and public primary, secondary, and higher education 
institutions. A number of these offer programs outside regular school hours, providing greater 
�������#��������������
���������
������
��������������������������������������
��������&

Public Schools
Eight school districts provide primary and secondary education to most of Thurston County’s 
students (see Map 7 - School Districts). School districts in Thurston County provide a wide variety 
of services and opportunities for students, including the Head Start program for preschoolers, 
advanced placement courses for high school students, and numerous community-based learning 
experiences for all ages.
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��
Tumwater serves 16 percent of the county’s students.

!�����
�"�
�������=[�����
������������&�\���������������������������������������
��	���
��
offer a full range of academic and activity programs, there are several non-traditional secondary 
schools available.

Table 3.23 is an estimate and forecast of population by school district, as well as enrollment data.

Private Schools
+
�����@>>6^>J���������������������������=J����	����4�����}��������~������
������	�����������
�
�!�����
�"�
������	�
��=�V>>�����
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��������
����	�����������������
�
elementary and middle schools.27

Natural Hazards Mitigation Plan 
September 20093-50

�������	
�	�������	������



Higher Education@[
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��"���
����"��������������	�������������
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education in Thurston County. South Puget Sound offers a comprehensive program of day and 
�	�
�
�����������
����
��
�
���������
��������������������#������������
����#������������
�
����
��
personal enrichment courses.

The Evergreen State College is a public college of arts and sciences that is considered a national 
leader in developing innovative approaches to teaching and learning. Founded in 1967, Evergreen 
���
��������������
�=V8=��
��
����
��������������
�;�>>>�����
��&

Saint Martin’s College, is a four-year co-educational college with a strong liberal arts foundation. 
?��������
���<J>^������������
�?��������������
�=�=>>�����
�������
��4��
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'�����
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�����&�!������������
���##�����������#���;6>�������&

Table 3.23: Population Estimate and Forecast by School District, Thurston County, 2000-2030

Estimate �����������	
Estimate &���!���

)!����	<�����!� 3ZZZ 3ZZ6 3ZZX 3ZZO 3ZZ; 3ZQZ 3ZQ6 3Z3Z 3Z36 3Z
Z

Centralia 390 430 440 450 470 470 580 770 980 1,190

=����� 5,360 5,620 5,890 6,070 6,250 6,360 6,850 7,330 7,690 7,890

North Thurston 76,200 82,300 84,730 88,010 91,290 93,500 104,240 115,010123,910 131,360

Olympia 54,260 57,070 58,100 58,700 59,760 64,020 69,440 74,970 79,750 83,730

Rainier 4,050 4,450 4,700 4,840 4,980 6,570 9,040 11,610 13,860 16,110

Rochester 10,750 12,090 12,640 13,230 13,670 13,400 14,700 16,220 17,830 19,380

Tenino 8,140 8,780 9,110 9,390 9,650 10,520 12,330 14,500 16,460 17,980

Tumwater 31,110 33,440 34,450 35,150 36,210 37,240 41,100 47,450 52,950 57,790

Yelm 17,090 19,920 21,040 22,160 23,010 22,900 26,730 31,160 34,570 37,560

Source:�!%-"�^�4����������-�������
�~����������-�������
��
��~�������
��0��������\����-��������@>>;�@>>6��@>>[������&
Explanations: These data represent total residents in district, not just school age children. Data is for Thurston County portion of school districts only.
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Chehalis
The Chehalis Indian people historically occupied a large area within the Chehalis River watershed 
��������
����������������������������"�������$�
���
���������-������/���
��
�4��������
Washington. The Tribe has been located on a reservation within the Chehalis watershed since 
����=[6>����������������
������������
��������������������������������������������������!��#�'��
aboriginal area.

The reservation is situated approximately 26 miles southwest of Olympia. Thurston and Grays 
���#���"�
�����#���������������	����
'��;�@=6^�����#�
������&��#���[>>�������������������	����
�
are within Thurston County boundaries.
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total service population – enrolled and non-enrolled Indians living on and near the reservation and 
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�
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�����	������5��
��	��
community services including the Chehalis Tribal Health Clinic, Head Start and Early Head Start, 
Youth Center, Public Safety Facility including law enforcement, corrections, tribal court, child and 
family services, natural resources management, and the Chehalis Tribal Housing Authority.

The Chehalis tribal governing body is the General Council, which is comprised of all enrolled 
���#����=[���������������
�������&�!���"�
�����������������
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Council for two-year terms, oversees tribal administration and business. The Business Committee is 
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Nisqually
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The Nisqually are and were a river people who gathered and preserved food from a vast land 
area and whose economy was based upon the land, the river, and the salmon of their traditional 
homelands.
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Squaxin Island
The Squaxin people are a Southern Coast Salish group who traditionally lived in the forests and 
���
����������������������
�-����4�
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���������������������
��������
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of that area for their economy. The Squaxin Island Reservation was established under the Treaty of 
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Chapter 4: Risk Assessment

Chapter Contents
This Risk Assessment Chapter is comprised of several sections as follows:

Section Title
4.0 Risk Assessment Introduction
4.1 Earthquake Hazard Profile
4.2 Storm Hazard Profile
4.3 Flood Hazard Profile
4.4 Landslide Hazard Profile
4.5 Wildland Fire Hazard Profile
4.6 Volcanic Hazards Profile
4.7 Climate Change Projections
4.8 Risk Assessment Methodology

Section 4.0 introduces the Thurston Region’s risk assessment and explains its role in this plan. 
This introductory section includes an overview of Federal Disaster Declarations, a description 
of the hazards that affect the Thurston Region, an overview of the hazard profile format, and 
hazard analysis definitions. An explanation of how this chapter complies with the Federal Disaster 
Mitigation Act Risk Assessment Planning Requirements is also included in this section.

Sections 4.1 through 4.6 are individual hazard profiles for the six major hazards that are the focus 
of Thurston Region’s planning partner’s mitigation strategies. Section 4.7 provides an overview of 
climate change projections and the potential impacts to the Pacific Northwest. Section 4.8 provides a 
description the methodology and data sources that were used to prepare this risk assessment.

4.0 Risk Assessment Introduction
A comprehensive risk assessment of the major natural hazards that threaten the Thurston Region was 
developed for this plan. The entire chapter serves to provide local governments the factual basis to 
develop effective mitigation strategies. 44CFR Section 201.6(c)(2) of the Disaster Mitigation Act’s 
(DMA) planning regulation requires local jurisdictions to:

…provide sufficient hazard and risk information from which to identify and prioritize appropriate 
mitigation actions to reduce losses from identified hazards. This includes detailed descriptions 
of all the hazards that could affect the jurisdiction along with an analysis of the jurisdiction’s 
vulnerability to those hazards. Local risk assessments do not need to be based on the most 
sophisticated technology, but do need to be accurate, current, and relevant. Local risk assessments 
coupled with the local mitigation strategies are the basis for the State’s evaluation of its resources 
and facilitate the establishment of statewide goals.1

4.0-1 Natural Hazards Mitigation Plan 
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The content and structure of this plan’s risk assessment was developed using the Federal Emergency 
Management Agency’s (FEMA) 2008 “Local Multi-Hazard Mitigation Planning Guidance.” Table 
4.0.1 shows the DMA Risk Assessment Planning Requirements that must be met in order for 
this plan to receive a “satisfactory” score. Each of these planning requirements will be addressed 
independently or jointly throughout this section. The inclusion of the requirements is intended serve 
as a crosswalk for the plan reviewer.

Table 4.0.1: Disaster Mitigation Act Risk Assessment Planning Requirements

DMA Section Requirement

§201.6(c)(2)(i): [The risk assessment shall include a] description of the type … of all natural 
hazards that can affect the jurisdiction …

§201.6(c)(2)(i):

[The risk assessment shall include a] description of the … location and extent 
of all natural hazards that can affect the jurisdiction. The plan shall include 
information on previous occurrences of hazard events and on the probability 
of future hazard events.

§201.6(c)(2)(ii):

[The risk assessment shall include a] description of the jurisdiction’s 
vulnerability to the hazards described in paragraph (c)(2)(i) of this section. 
This description shall include an overall summary of each hazard and its 
impact on the community.

§201.6(c)(2)(ii):
[The risk assessment in all] plans approved after October 1, 2008 must also 
address National Flood Insurance Program (NFIP) insured structures that 
have been repetitively damaged by floods.

§201.6(c)(2)(ii)(A):
The plan should describe vulnerability in terms of the types and numbers of 
existing and future buildings, infrastructure, and critical facilities located in the 
identified hazard areas …

§201.6(c)(2)(ii)(B):

[The plan should describe vulnerability in terms of an] estimate of the 
potential dollar losses to vulnerable structures identified in paragraph (c)(2)(i)
(A) of this section and a description of the methodology used to prepare the 
estimate …

§201.6(c)(2)(ii)(C):
[The plan should describe vulnerability in terms of] providing a general 
description of land uses and development trends within the community so that 
mitigation options can be considered in future land use decisions.

§201.6(c)(2)(iii):
For multi-jurisdictional plans, the risk assessment must assess each 
jurisdiction’s risks where they vary from the risks facing the entire planning 
area.

 
In general, the Federal DMA planning requirements with the words “shall” and “must” indicate that the item is mandatory and must be included in the 
plan, otherwise it will not be approved by FEMA. Regulations with the word “should” indicate that the item is strongly recommended to be included in 
the plan, but its absence will not cause FEMA to disapprove the plan.

Federal Disaster Declarations
Since October 1962, Thurston County has been declared a Federal Disaster Area 23 times. Thurston 
County has received six Federal Disaster Declarations since the adoption of the Natural Hazard 
Mitigation Plan for the Thurston Region in October 2003. Table 4.0.2 lists the Federal Disaster 
Declarations that have included Thurston County.

Natural Hazards Mitigation Plan 
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Table 4.0.2: Thurston County Federal Disaster Declarations, 1962 to 2009

Date Disaster 
Declaration Event

Oct-62 137 Flooding, Wind (Columbus Day Storm)
May-65 196 Earthquake
Jan-71 300 Flooding
Jan-72 322 Severe Storms/Flooding
Feb-72 328 Heavy Rains/Flooding
Jan-74 414 Severe Storms/Flooding
Dec-75 492 Severe Storms/Flooding
Dec-77 545 Severe Storms/Mudslides/Flooding
May-80 623 Volcano (Mt. St. Helens Eruption)
Jan-90 852 Severe Storms/Flooding/Landslide/Wind
Nov-90 883 Severe Storms/Flooding
Jan-93 981 Windstorm (Inaugural Day Storm)
Nov-95 1079 Flooding/Windstorm
Feb-96 1100 Flooding
Dec 1996 - 
Feb '97

1159 Ice, Wind, Snow, Landslide, Flooding

Mar-97 1172 Heavy Rains/Landslide, Flooding
Feb-01 1361 Earthquake (Nisqually Earthquake)

First Natural Hazard 
Mitigation Plan 
adopted Oct 2003

Nov-03 1499 Severe Storms and Flooding
Nov-06 1671 Severe Storms, Flooding, Landslides, and Mudslides
Dec-06 1682 Severe Winter Storm, Landslides, and Mudslides
Dec-07 1734 Severe Storms, Flooding, Landslides, and Mudslides
Dec-08 1825 Severe Winter Storm and Record and Near Record Snow
Jan-09 1817 Severe Winter Storm, Landslides, Mudslides, and Flooding

The number of Federal Disaster Declarations affecting the county provides some idea of the risk that 
natural hazards pose to the region. The following statistics highlight the frequency of major natural 
disaster in Thurston County:

• Between 1964 and 2007, Thurston County was included in 20 Federal Disaster Declarations. 
Only 29 counties or U.S. Census designated places nationwide have been declared a Federal 
Disaster area more than 20 times. Less than one percent (0.93%) of U.S. places or counties 
share this distinction.

• As of 2007, Thurston County was tied for second place with Grays Harbor and Snohomish 
County with the most disaster declarations in Washington State; second only to King County 
which received 22 Federal Disaster Declarations.

Hazard Identification
§201.6(c)(2)(i): [The risk assessment shall include a] description of the type … of all 

natural hazards that can affect the jurisdiction …

Several sources were referenced to identify the hazards that threaten the Thurston Region. Hazard 
identification was principally derived from Thurston County’s and other local jurisdictions’ Hazard 
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Identification and Vulnerability Analysis (HIVA) reports and the Washington State Enhanced Hazard 
Mitigation Plan (2007). Other sources included the National Climate Data Center, the Hazards and 
Vulnerability Research Institute, the National Weather Service, the United States Geological Survey, 
FEMA, and the Washington State Departments of Natural Resources and Ecology.

Local governments and the communities of Thurston County are subject to a wide variety of natural 
and human-influenced hazards. Some hazards pose a greater threat to Thurston County communities 
than others. The following hazards have been identified as those most likely to occur in the Thurston 
Region:

Critical Shortage – Critical shortages are the lack or reduction of essential goods or services due 
to a disruption in their supply. They are distinguished from shortages due to local emergencies by 
being caused by events that occur elsewhere. These events could include embargoes, strikes, natural 
disasters, epidemics, crop failures, over exploitation of a natural resource, terrorist activities and 
political unrest.

Dam Failure – There are 38 dams in or adjacent to Thurston County. There are three dams classified 
as high hazard dams in the county, Alder and LaGrande Dams on the Nisqually River and the 
Skooumchuck Damn on the Skookumchuck River.   The Dam Safety Office of the Washington 
State Department of Ecology rates each dam’s Downstream Hazard Classification. The Downstream 
Hazard Classification system used in Washington is similar to the types of classification systems 
used throughout the United States. The purpose of the system is to provide a simple characterization 
of the setting downstream of a dam to reflect the general nature of consequences if the dam were to 
fail and release the reservoir into the downstream valley. The Downstream Hazard Classification of 
Thurston County dams are shown in table 4.0.3.

Table 4.0.3: Downstream Hazard Classification of Thurston County Dams

Dam Classification Rating
Alder Dam; and 
Skookumchuck Dam

1A High – Greater than 300 lives at risk

LaGrande Dam 1B High – From 31 to 300 lives at risk
All other Dams 3 Low – No lives at risk

 
Dam failures can be caused by nature, such as flooding or an earthquake, but mostly they are caused 
by human error such as poor construction, operation, maintenance, or repair. The effects of a dam 
failure are highly variable depending on the dam, the amount of water stored behind the dam, the 
current stream flow, and the size and proximity of the downstream population. Some of the effects 
of a major dam failure include loss of life, destruction of homes and property, damage to roads, 
bridges, powerlines, and other infrastructure, loss of power generation and flood control capabilities, 
disruption of fish stock and spawning beds, and the erosion of stream and river banks.

Thurston County has not experienced a major dam failure and the three high hazard dams in the 
county are well-maintained and comply with current dam safety regulations. The Thurston County 
Hazard Inventory and Vulnerability Analysis report has assigned a low risk rating to all three 

Natural Hazards Mitigation Plan 
September 20094.0-4

Chapter 4.0: Risk Assessment Introduction Risk Assessment



high hazard dams in the county. However, in the event of a dam failure, each of the three dams 
could affect a population of 300 or more, inundate major transportation routes and industries, and 
have long-term effects on water quality and wildlife. The high hazard dams in Thurston County 
are operated for electrical power generation and are licensed by the Federal Energy Regulatory 
Commission. Accordingly, they are inspected regularly and staffed 24 hours a day. If a dam were 
to show signs of failure, dam operators would initiate their emergency action plans and notify 
emergency management personnel and evacuation procedures would be implemented.

Refer to the Volcanic Hazard Profile for dam failure attributed to a catastrophic lahar. More 
information regarding Alder and LaGrande Dam failure can be found in Tacoma Power’s 
“Emergency Action Plan for the Nisqually Hydroelectric Project.” Information regarding a 
Skookumchuck Dam failure hazard can be found in TransAlta’s “Skookumchuck Dam Emergency 
Action Plan.”

Drought – Drought is a condition of climatic dryness that is severe enough to reduce soil moisture 
levels and water levels below the minimum necessary for sustaining plant, animal and human life 
systems.

Earthquake - Washington State is situated near a tectonic collision boundary where the oceanic 
Juan de Fuca plate dives beneath the continental North American plate. The plate boundary is the 
Cascadia Subduction Zone which lies about fifty miles offshore, extending from near Vancouver 
Island to northern California. These plates are converging at a rate of 1 to 1 ½ inches per year.

As the Juan de Fuca plate slides beneath the North American plate, cracks or faults develop at their 
boundary and at the surface in response to bending. The friction caused by this sliding movement 
tends to stick the two plates or two sides of a fault together. Over time, tremendous pressure builds 
up and friction is overcome. When this happens, one plate or one side of a fault moves relative to the 
other plate or side resulting in the sudden release of energy that is felt as an earthquake.

Epidemic – Epidemics are outbreaks of disease that affect or threaten to affect a significant portion 
of a population in a relatively short period of time. Although usually referring to a human contagious 
disease, epidemics can also affect domestic and wild animals as well as crops. Epidemic diseases 
are usually introduced into an area from remote regions and inflict devastation because there is not 
natural or induced immunity.

Flood – Of all natural hazards that affect Thurston County, floods are the most common and, on 
an annual average basis, the most costly. Four types of flooding occur in the county: riverine, tidal, 
groundwater, and urban.

Hazardous Material Incident – Hazardous materials include chemicals used in manufacturing, 
household chemicals, crude oil and petroleum products, pesticides, herbicides, fertilizers, paints, 
medical wastes, radioactive materials and a host of other substances. Their manufacture, transport, 
storage, use, and disposal place the public property and environment at risk from their inadvertent or 
intentional release.
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Heat Wave – A heat wave is generally characterized by five or more consecutive days of unusually 
hot weather. Locally, the National Weather Service considers hot weather to be 90 degrees or higher.

Landslide – Landslides are the release of rock, soil, or other debris and its subsequent movement 
down a slope or hillside. They are generally caused or controlled by a combination of geology, 
topography, weather and hydrology and can be influenced by development practices. Landslides vary 
greatly in size and composition: from a thin mass of soil a few yards wide to deep-seated bedrock 
slides miles across. The travel rate of a landslide can range from a few inches per month to many 
feet per second depending on the slope, type of materials, and moisture content.

Seiches - Seiches are standing waves in an enclosed or partially enclosed body of water such as lakes 
or the Puget Sound.  The effect is similar to water sloshing in a bathtub and are caused by massive 
displacement due to earthquakes and landslides.  Marinas, docks, and shoreline infrastructure could 
be damaged or destroyed.

Storm – Destructive storms come in several varieties: wind, rain, ice, snow and combination. Nearly 
all destructive local storms occur from November through April when the jet stream is over the 
western United States and Pacific low pressure systems are more frequent. The trajectory of those 
lows determines their effect locally. The more southerly ones bring heavy rains while the more 
northerly ones bring cold air and the potential for snow and ice. Any winter storm, regardless of 
its trajectory, can pack high winds. Generally, winds above about thirty miles per hour can cause 
widespread damage and those above about fifty miles per hour can be disastrous. High winds of 
short duration, such as tornadoes and strong gusts from thunderstorms can also be destructive though 
generally not as widespread.

Terrorist Attack – Terrorism is the force or violence against persons or property violating the 
criminal laws of the United States for purposes of intimidation, coercion, or ransom. Terrorists 
often use threats to create fear among the public; try to convince citizens that their government is 
powerless to prevent terrorism; and try to get publicity for causes.

A terrorist attack can take several forms depending on the technological means available to the 
terrorist, the nature of the political issue motivating the attack, the points of weakness of terrorist 
targets. Bombings are the most frequently used terrorist method in the United States. Other 
possibilities include attacks upon transportation facilities, utilities, or other public services, or an 
incident involving chemical or biological agents.

Tsunami – A tsunami is a sea wave of extremely long length generated by a seismic disturbance 
(earthquake, volcanic eruption or debris slide) below or on the ocean floor. Tsunamis have wave 
lengths of more than sixty miles and travel at speeds of 300-600 miles per hour. They can be of local 
origin or may originate from a considerable distance such as Alaska or Japan. Tsunamis can be very 
destructive to coastal areas and can occur at any time. Refer to the Earthquake Hazard Profile for 
more information on Tsunami.

Volcanic Activity – A volcano is a vent in the earth’s crust which ejects gases, ash, rock fragments, 
and magma from the earth’s interior. Though there are no volcanoes within Thurston County, 
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however Mount Rainier is only 22 miles east of the southeast corner of Thurston County and Mount 
St. Helens is only 39 miles southeast of the county border. Volcanoes are known to periodically 
erupt due to internal pressure from gas and molten rock. They are capable of causing catastrophic 
destruction from events such as ash fall, lava and pyroclastic flows, debris avalanches, and lahars.

Wildland Fire – A wildland or wildfire is any instance of uncontrolled burning in grasslands, brush, 
or woodlands. Wildland fires are most likely to occur during the local dry season – mid-May through 
October or anytime during prolonged dry periods causing drought or near-drought conditions. The 
likelihood of a destructive fire occurring depends on weather, fuel conditions, topography, and 
human activities such as debris burning, land clearing, camping, and construction. Greater than four 
out of five forest and wildland fires are started by people, often due to negligent behavior such as 
failure to properly extinguish smoldering debris or campfires.

More detailed descriptions for the hazards selected for this risk assessment are located in the Hazard 
Profiles.

Hazard Risk Assessments Included in this Chapter
The 2003 Natural Hazard Mitigation Plan for the Thurston Region profiled the most destructive and 
frequently occurring natural hazards that affect the region: earthquake, flood, storm, and landslide. 
Budget resources and time constrained a full analysis of every potential hazard identified during 
the 2003 planning process. The update of this plan includes two additional hazard profiles, volcanic 
hazards (ash fall and lahar) and wildland fire hazard. Every hazard profile was reevaluated and 
updated with this plan update. Every hazard that is profiled in this plan meets one or all of the 
following criteria: 

1. There is a high probability of the natural hazard occurring in Thurston County within the next 
25 years; and/or

2. There is the potential for significant damage to impacted buildings and infrastructure; and/or
3. There is the potential for loss of life.

The following natural hazards meet one or more of the above criteria and are profiled in this plan:

Hazard Probability of 
Occurrence Vulnerability Risk

Earthquake High High High

Storm High High High

Flood High Moderate High

Landslide Moderate Low Moderate

Wildland Fire High Moderate Moderate

Volcanic Event Low High Moderate
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Hazard Profile Format
The Hazard Profiles that follow in sections 4.1 through 4.6 address the following DMA Risk 
Assessment Planning Requirements:

§201.6(c)(2)(i):
[The risk assessment shall include a] description of the … location and extent of all natural 
hazards that can affect the jurisdiction. The plan shall include information on previous 
occurrences of hazard events and on the probability of future hazard events.

§201.6(c)(2)(ii):
[The risk assessment shall include a] description of the jurisdiction’s vulnerability to the 
hazards described in paragraph (c)(2)(i) of this section. This description shall include an 
overall summary of each hazard and its impact on the community.

§201.6(c)(2)(ii)(A): The plan should describe vulnerability in terms of the types and numbers of existing and 
future buildings, infrastructure, and critical facilities located in the identified hazard areas …

§201.6(c)(2)(ii)(B):
[The plan should describe vulnerability in terms of an] estimate of the potential dollar 
losses to vulnerable structures identified in paragraph (c)(2)(i)(A) of this section and a 
description of the methodology used to prepare the estimate …

General Contents
The six hazard profiles contain information that is useful to understand the risks the county and local 
communities face from the hazards included in the subsequent sections. Each hazard is described 
in terms of its source, effects, severity, impact, probability of occurrence, historical impacts and 
occurrences, geographic extent or delineation, and the portion of the population, assets, and critical 
infrastructure that is potentially exposed to the hazard. This information is presented in a non-
technical manner with narrative passages, figures, tabular data, and maps. The sum of all of the 
information contained in each hazard profile leads to a summary risk assessment.

Information to support the hazard profiles was obtained through a variety of sources including local 
agency personnel, federal and state scientists, existing plans, books, scientific journals, newspaper 
articles, federal and state agency websites, and online data archives. Endnotes are included to cite 
relevant sources of information. There are sections in the plan that lack sufficient information and 
data to adequately address some of the required components of the risk assessment. Information gaps 
are noted in the narratives.

For more information on the data and procedures used to develop the risk assessment, refer to 
Chapter 4.8, Risk Assessment Methodology.

Structure of Hazard Profiles
Each Hazard Profile is formatted as follows (a brief description of relevant headings is provided):

Introduction
Hazard Identification
Definition: Each hazard is defined by its elements, effects, and the source or origin of its energy
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Severity: Severity describes or measures the strength or magnitude of hazard elements or hazard 
events. For example, wind speed can be measure in miles per hour, temperatures in degrees 
Fahrenheit, snow depth accumulations are measured in inches and, Earthquakes are measured using 
the Richter Scale, etc. Severity can also describe the duration or spatial extent of a hazard effect. 
Severity is an important factor for assessing vulnerability.

Impacts: This principally describes the negative physical, economical, environmental, and social 
consequences resulting from the effects of natural hazards. The impacts are based on both actual past 
events in Thurston County (or neighboring Washington State communities) and potential impacts. 
Repetition of the same types of destructive impacts between isolated hazard events is a good 
indication of exposure or vulnerability. Sometimes there are long-term environmental benefits from 
certain natural disasters and these are noted where relevant.

Probability of Occurrence: Probability is an important component for evaluating risk. It is a 
statistical measure of the likelihood of a hazard event occurring during a specific period of time 
such as annually, every 25 years, or for a specific period of recorded observations. Numerically 
it is expressed by the ratio of the number of actual occurrences to the total number of possible 
occurrences. It is described in both numeric and qualitative terms in this plan. The summary 
assessment (see below) considers probability for a 25 year interval.

Historical Occurrences and Impacts: Past events are perhaps the best indication of the type and 
extent of losses that local communities can expect to endure following future natural hazards. This 
section includes a chronological listing of notable past events that have impacted Thurston County 
and the Pacific Northwest. It is not an exhaustive list of all past events, but rather a representative 
history of hazard events that highlight the type, extent, location, and cost of destruction.

Delineation of Hazard Area: This is a description of the geographical extent of the hazard 
area based on the hazard profile such as flood plains for the flood hazard, liquefaction zones for 
earthquakes, and lahar inundation zones for volcanic events, etc. This section describes which 
communities are most vulnerable to a hazard when appropriate. Tabular data showing proportion of 
land area by jurisdiction that is in and out of the hazard area is shown. Geographical extent is also 
depicted on one or more maps for every hazard except Severe Storm. More detailed maps of each 
jurisdiction’s hazard zone are located in the respective jurisdiction annex.

Population and Employment in the Hazard Area: Tabular data is provided to assess an aspect of 
current and future vulnerability by providing data on the number of people living and working within 
the hazard area as compared to total population, by jurisdiction, in the years 2006 and 2030. More 
information about population and growth trends can also be found in Chapter 3, Thurston County 
Community Profile. Data for Severe Storm are not included as the entire county is vulnerable to the 
effects of storm. Total population affected by storm can be inferred from the “total” columns from 
the other hazard profiles.

Inventory of Assets and Dollar Value in the Hazard Area: Tabular data is provided to assess 
the number of existing and future structures which are potentially impacted by the hazards. An 
estimate of structure and building contents value is also included to provide information on potential 
dollar losses. Estimates of buildings’ value by residential, commercial/industrial, and government/
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institutional are provided for each hazard. The values in the tables represent the sum of both the 
building replacement and contents replacement values. Tables are provided by jurisdiction for the 
years 2006 and 2030. Data for Severe Storm are not included as the entire county is vulnerable to 
the effects of storm. Total assets affected by storm can be inferred from the “total” columns from the 
other hazard profiles.

Critical Facilities and Infrastructure in Hazard Area: Natural hazards can destroy or damage 
facilities that may be critical for responding to the disaster and for maintaining a safe environment 
and public order. Nearly 270 critical facilities in Thurston County have been mapped. Data on 
the types and quantities of critical facilities that occur in hazard areas is summarized in a table 
within each profile. Specific information about the location of critical facilities and infrastructure is 
maintained by Thurston County Emergency Management.

Summary Assessment: A summary risk assessment is established for each Hazard Profile. This 
summary is based on a subjective examination of any given hazard’s probability of occurrence 
combined with the region’s overall vulnerability to the hazard. The risk rating is assigned on the 
probability of a hazard occurring over the next 25 years. This interval was chosen because it is the 
long term recurrence interval of a dangerous earthquake, the hazard of the greatest risk to Thurston 
County. More information about the summary assessment is included in the hazard analysis 
definitions.

Hazard Analysis Definitions
The adjective descriptors (High, Moderate, and Low) for each hazard’s probability of occurrence, 
vulnerability, and risk rating were derived from Thurston County’s HIVA.

The following terms are borrowed from the county HIVA, and are used in this plan to analyze and 
summarize the risk of the hazards considered:

Risk Rating: An adjective description (High, Moderate, 
or Low) of the overall threat posed by a hazard is assessed 
for the next 25 years. Risk is the subjective estimate of the 
combination of any given hazard’s probability of occurrence 
and the region’s vulnerability to the hazard.

• High: There is strong potential for a disaster of major 
proportions during the next 25 years; or history suggests 
the occurrence of multiple disasters of moderate 
proportions during the next 25 years.

• Moderate: There is medium potential for a disaster of 
less than major proportions during the next 25 years.

• Low: There is little potential for a disaster during the 
next 25 years.

Figure 4.0.1:
Risk is a subjective estimate of the combination of a 
hazard’s probability of occurrence and a community’s 
vulnerability.
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Probability of Occurrence: An adjective description (High, Moderate, or Low) of the probability of 
a hazard impacting Thurston County within the next 25 years.

• High: There is great likelihood that a hazardous event will occur within the next 25 years.
• Moderate: There is medium likelihood that a hazardous event will occur within the next 25 

years.
•  Low: There is little likelihood that a hazardous event will occur within the next 25 years.

Vulnerability: Vulnerability can be expressed as combination of the severity of a natural hazard’s 
effect and its consequential impacts to the community. An adjective description (High, Moderate, or 
Low) of the potential impact a hazard could have on Thurston County. It considers the population, 
property, commerce, infrastructure and services at risk relative to the entire county.

• High: The total population, property, commerce, infrastructure and services of the county are 
uniformly exposed to the effects of a hazard of potentially great magnitude. In a worst case 
scenario, there could be a disaster of major to catastrophic proportions.

• Moderate: The total population, property, commerce, infrastructure, and services of the county 
are exposed to the effects of a hazard of moderate influence; or The total population, property, 
commerce, infrastructure, and services of the county are exposed to the effects of a hazard of 
moderate influence, but not all to the same degree; or An important segment of population, 
property, commerce, infrastructure and services of the county are exposed to the effects of a 
hazard. In a worst case scenario there could be a disaster of moderate to major, though not 
catastrophic, proportions.

• Low: A limited area or segment of population, property, commerce, infrastructure, or service is 
exposed to the effects of a hazard. In a worst case scenario, there could be a disaster of minor 
to moderate proportions.

Local Annexes

§201.6(c)(2)(iii): For multi-jurisdictional plans, the risk assessment must assess each jurisdiction’s 
risks where they vary from the risks facing the entire planning area

A local risk assessment is included in the local annex for each hazard mitigation planning partner.  
The annex describes each jurisdiction’s risk where they vary from the risks facing the entire planning 
area.  The format of the local risk assessment is consistent with the regional hazard profiles as 
described in the section titled “Structure of Hazard Profiles.”
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Development Trends

§201.6(c)(2)(ii)(C):
[The plan should describe vulnerability in terms of] providing a general description of land 
uses and development trends within the community so that mitigation options can be 
considered in future land use decisions.

Although FEMA recommends that the plan include a description of land uses and development 
trends within the risk assessment, a general assessment of this type of information is located in 
Chapter 3, Thurston County Community Profile. Estimates of the region’s population, employment, 
and building stock in hazard zones for the year 2030 is also included in each hazard profile.
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Risk Assessment Endnotes
1Federal Emergency Management Agency. 2008. Local Multi-Hazard Mitigation Planning Guidance. U.S. Department of 
Homeland Security, July 1, 2008.
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Introduction
Of all the natural hazards that affect the Puget Sound Region, earthquakes cause the most widespread 
infrastructural damage and disruption of services and essential operations across all sectors of 
society. Washington State experiences more than 1,000 earthquakes a year,1 but the majority of these 
events pass without notice. At least 20 damaging earthquakes have rattled the State in the last 125 
years; most have occurred in western Washington. Thurston County, particularly properties in the 
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earthquake is unknown, but estimates have been reported as high as $4 billion.2
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efforts have been made towards understanding their sources and effects. The western United States 
has been very proactive with earthquake mitigation. The mapping of known faults, soils, and 
liquefaction areas provides information that can assist communities with modifying building codes 
and developing appropriate land use zoning for high risk areas. Schools and public and private sector 
employers educate students and employees with earthquake safety drills and preparedness exercises. 

The earthquakes of 1949, 1965, and 2001 are a clear indication that earthquakes of this magnitude 
are likely to reoccur within the 25 year planning horizon, a high probability of occurrence. Each of 
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remains highly vulnerable, therefore the Thurston Region has a high risk rating for earthquakes. 
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State is located on a convergent continental margin, the boundary between two colliding tectonic 
plates (Figure 4.1.1). This area is called the Cascadia Subduction Zone. It is located offshore, 
stretching from northernmost California to southernmost British Columbia. At this convergent zone, 
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north causing a complex seismic strain where the plates converge.3 The strain slowly builds up 
energy over time.
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An earthquake occurs when the pressure of seismic stress is abruptly released. The seismic energy 
is dispersed in waves that move through the earth and cause the ground to shake violently. It is 
this shaking motion and the subsequent behavior of the earth’s surface – liquefaction, landslides, 
ruptures, or ground failure that causes the destruction of buildings and other infrastructure.

Risk Assessment
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Effects of 
Earthquakes
When a fault 
ruptures, seismic 
waves radiate, 
causing the ground 
to vibrate. It is the 
vibration of these 
waves that cause 
the ground to shake 
during an earthquake. 
The effects of ground 
shaking produce 
ground failures, 
tsunamis, and 
seiches. Shaking is 
strongest in areas of 
soft soils, such as in 
river valleys or along 
the shorelines of 
bays and lakes. Wave 
velocity is slower 
in soils than in the 
underlying rock 
of the earth’s crust. Softer soils amplify ground shaking. The greater the wave velocity difference, 
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soft soils underlain by stiffer soils or rock is generally stronger than in areas where there is little 
or no variation between the surface and lower layer. 4 Observations of past earthquakes verify this 
phenomenon as evidenced by damage to buildings and infrastructure in downtown Olympia and 
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Ground failures include surface faulting, landslides, subsidence, and uplifting. Surface faulting is 
the differential movement of two sides of a fracture - in other words, the location where the ground 
breaks apart. The length, width, and displacement of the ground characterize surface faults. In 
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Deschutes Parkway and around Capitol Lake recreational trails. Subsidence is the sinking of soils 
and uplifting is the elevation of soils. Unstable and unconsolidated soils are most vulnerable to 
ground failures and surface faulting. 

Liquefaction is the phenomenon that occurs when ground shaking causes loose soils to lose strength 
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bearing strength. Lateral spreads develop upon gentle slopes and entail the sidelong movement of 
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Figure 4.1.1: Cascadia Earthquake Sources
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lying coastal areas, lakeshores, and river valleys.
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submarine landslides, or a submarine volcanic explosion. A major earthquake from the Cascadia 
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2004, a 9.2 magnitude earthquake occurred along a tectonic subduction zone where the India Plate, 
an oceanic plate, and the Burma micro-plate, part of the larger Sunda plate, collide. This event 
triggered the worst tsunami ever recorded in terms of lives lost. This tsunami ravaged coasts with 
waves as high as 20 to 30 meters and killed 230,000 people around the Indian Ocean. 

A seiche is a lesser known effect that occurs in enclosed bodies of water. The effect is analogous to 
water sloshing in a bath tub. Portions of the Puget Sound may be vulnerable to seiches, but there is 
no evidence of such an event affecting Thurston County shorelines. Marinas, docks, and boats are 
most vulnerable to this effect.
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Severity
There are several common measures of earthquakes. The Richter Magnitude Scale (used in this 
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the logarithmic basis of the scale, each whole number increase in magnitude represents a ten-fold 
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Scale measures the earthquake intensity by the damage it causes. Peak ground acceleration (PGA) is 
a measure of the strength of ground movements. It expresses an earthquake’s severity by comparing 
its acceleration to the normal acceleration due to gravity.

The severity of an earthquake is also dependent upon the source of the quake. The severity of 
the vibration increases with the amount of energy released and decreases with distance from the 
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crustal earthquakes, subduction zone earthquakes, and deep earthquakes (Figure 4.1.1).
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plate. They have a maximum depth of about 19 miles, though most occur much closer to the 
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could potentially produce magnitudes as high as 7.5, though most are less than 3.0. Scientists 
are locating and studying active faults that are located within the Puget Sound lowlands. The 
Seattle fault is perhaps the most infamous as it lies under the most densely populated area 
of the state. Evidence suggests that an Olympia fault structure may exist in the north end of 
Thurston County.6 A strong earthquake is estimated to have occurred nearly 1100 years ago 
which caused one to three meter subsidence in lowland forests near present day McAllister 
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originating from a surface fault could render incredible destruction. More research is necessary 
to verify the existence of the Olympia fault structure and its probability of rupturing.7
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Zone fault varies along its length, depending on the temperature of the subducted oceanic slab, 
which heats up as it is pushed deeper beneath the continent. As it becomes hotter and more 
molten it eventually loses the ability to store mechanical stress and generate earthquakes. 
An earthquake from this zone would be considered “the Big One,” as it could travel over 
hundreds of miles and last for several minutes. Subduction zone earthquakes are considered to 
be the most destructive with potential magnitudes of 9.0 or greater. The last subduction zone 
earthquake is believed to have occurred in 1700.
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energy translation to the surface is buffered by their depth. Their depths generally range from 
16-62 miles. Magnitudes of 7.5 have been recorded. The 1949, 1965, and 2001 earthquakes all 
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deep below its epicenter on Anderson Island.

Impacts
The impact from earthquakes to communities is well evidenced by the catastrophic events in San 
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Pakistan. Failed buildings, bridges, and other structures can trap or bury people causing injury and 
death. Damage to infrastructure such as roads, bridges, rail lines, runways, and almost all types 
of utilities is certain. Infrastructural failures can result in loss of public and private sector services 
and business. Communities are likely to face communication, electricity, motor fuel, and natural 
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and households may be displaced due to damaged homes. A subsequent economic downturn would 
likely result from major transportation disruptions and loss of revenue from suspended business and 
services.

In the Puget Sound Region, older unreinforced masonry structures such as buildings, walls, 
chimneys, and facades are vulnerable to crumbling from ground shaking. Areas with soft soils, such 
as downtown Olympia and adjacent neighborhoods have experienced these types of destruction 
during the 1949, 1965, and 2001 earthquakes.
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over extended with response and recovery operations. Transportation disruptions will hinder 
emergency response to remote or hard to reach areas. Building and structural inspections will 
become priorities for public works and development services personnel and disrupt other operations.
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The Washington State Hazard Mitigation Plan cites a study of an earthquake scenario of immense 
destruction and casualties. Should a magnitude 6.7 earthquake emanate from the Seattle Fault, a 
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�� Complete damage to at least 58,000 buildings, costing $36 billion
�� More than 55,000 displaced households
�� Possibly 2,400 deaths
�� 800 injuries requiring hospitalization

Although tsunamis are known to impact the coast of Washington and some parts of the Puget Sound, 
the Thurston Region is unlikely to be impacted by this hazard. It is plausible that an earthquake 
emanating from an Olympia fault, or a large landslide off the southern tip of Harstene Island, could 
generate a one to two foot tsunami. However the inundation and subsequent damage from such a 
tsunami scenario would be minimal.8 Should the Washington coast be struck, the entire region could 
be indirectly affected by evacuating populations. Local governments in Thurston County could 
likely be challenged with response and recovery support assistance to affected populations and 
communities. 
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Earthquakes are certain to impact the Thurston Region in the future. The following probabilities of 
occurrence for the three earth quake sources are offered by the Washington State Hazard Mitigation 
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�� Crustal Earthquake - A magnitude 6.5 or greater earthquake is estimated to occur once about 
every 333 years in the Puget Sound Lowlands

�� Subduction Zone Earthquake - A magnitude 9.0 earthquake is estimated to recur every 350 to 
500 years.

�� Deep Earthquakes - Five magnitude 6 or greater earthquakes have occurred in the Puget Sound 
basin since 1900. Since 2001, the Thurston region has been rocked by three deep earthquakes; 
spaced 16 and 36 years apart since 1949 and 1965 respectively (about every 26 years). It is 
estimated that a magnitude 7.1 earthquake (1949 type event) will occur every 110 years.

Regardless the source of earthquake, past events suggest that a destructive event reoccurs about 
every 26 years. Therefore, the overall probability of occurrence of a damaging earthquake is high.
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The epicenter was located near Anderson Island, approximately 11 miles north of Olympia near 
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earthquake minimized the intensity of the shaking and limited the impact to the built environment. In 
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addition, drought conditions in the Puget Sound region reduced the number of landslides and amount 
of liquefaction that would have otherwise been caused by a quake of that magnitude with saturated 
���
�����+�����
����������*���+�������������������
�����������������������
�����������"��
"��������������������	
��������!�����!���
���!�+��
�����������
���
�����������*�������
slides, and landslides also occurred. The relatively long duration of the event and the relatively low 
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ground failure which occurred.

Thurston County was among the hardest hit counties in the State. A federal disaster declaration was 
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Management Agency (FEMA) reported that 41,414 people registered for federal disaster aid, more 
than three times the number of a previous disaster in Washington. 

One year after the earthquake, news reports put reported property damage at approximately $500 
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A University of Washington study of damage to households only, estimates that the earthquake 
caused $1.5 billion in damage to nearly 300,000 residences, or almost one in four households in the 
Puget Sound area.9 This estimate does not include public and business sector losses. Other estimates 
of the combined losses to public, business, and household property have ranged from $2 billion to $4 
billion.

Building damage varied throughout the region. In particular, Downtown Olympia, including many 
historic structures, and Seattle’s historic Pioneer Square area were hit hard. Unreinforced brick 
masonry buildings with un-braced parapets and without wall anchors were particularly vulnerable, 
resulting in several collapses. In many cases, fallen brick resulted in damage to objects, such as cars 
and canopies, outside the building. This type of damage mirrored the damage of the 1949 Olympia 
earthquake.

Most buildings performed well from a life-safety standpoint, in that the limited structural damage 
that occurred caused no loss of life or collapse. However, the economic cost of nonstructural 
damage, i.e., damage to nonessential building elements, such as architectural features, ceiling 
failures, shifting of equipment, fallen furniture/shelving, desktop computer damage, fallen light 
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had recently been seismically upgraded typically displayed good structural performance, but many 
still sustained non-structural damage. 

In the Puget Sound region, over a thousand buildings were either red-tagged or yellow-tagged 
for inspection. Many of these businesses were declared unsafe and were closed for weeks. Other 
businesses, most with non-structural, cosmetic damage, closed temporarily for detailed inspections. 
While severe structural damage to businesses was relatively limited, non-structural damage, and the 
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In Unincorporated Thurston County, 120 buildings were inspected, two buildings red-tagged, and 
six buildings yellow-tagged. In Olympia, 27 buildings were closed immediately following the 
earthquake.

Natural Hazards Mitigation Plan 
September 20094.1-6

Risk Assessment�������	
��	����������	������	������



!�+��
����������+��������*��
���������	
���������
���������������
��"�������������
���������
Other state agency buildings were closed for inspection and repair. The 74 year-old capitol dome 
sustained a deep crack in its limestone exterior and damage to supporting columns. There were 
a number of other non-structural damage areas throughout the Legislative Building. Previously 
scheduled renovation of the building was started early to accommodate $20 - $22 million in 
earthquake repairs and seismic upgrades.

Damage to residences came in a variety of forms, from severe mudslide destruction of entire 
houses to breakage of replaceable personal property. The most common damage was to chimneys. 
FEMA records indicate that one-third of the 30,000 homes inspected by FEMA sustained chimney 
damage. In the City of Olympia, chimney damage in the South Capitol neighborhood was the most 
concentrated of anywhere in Puget Sound. The 40-80-foot depth of loosely consolidated soils and 
gravel found in the South Capitol neighborhood of Olympia serves as a conduit for earthquake 
energy that is particularly hard on single-family homes. 
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park and the Tumwater Mobile Estates in Tumwater. Residents of 50 mobile homes in Tumwater 
Mobile Estates were evacuated when a gas line ruptured during the earthquake. Part of a private 
street located within the mobile home park, a block of Pine Street, collapsed into a neighboring 
pond, taking two unoccupied cars into the water.

Transportation systems suffered extensive damage. There was serious damage to the region’s largest 
airport, the Seattle-Tacoma International Airport. While the area’s overall road network remained 
functional, numerous parts of highways, roads, and bridges were damaged. Several state routes and 
local roadways were closed due to slumping and pavement fractures. 

The 4th Avenue Bridge in Olympia was one of four bridges in the state to suffer substantial 
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had been scheduled for replacement even before the 2001 earthquake. The closure of the bridge 
severely restricted access to downtown Olympia and the City’s west side. Replacing the bridge and 
connecting infrastructure cost $39 million; the largest public works endeavor in the city’s history. 

According to the State, the Deschutes Parkway in Olympia suffered the most damage of any road 
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beneath portions of the concrete road surface. Sections of road and sidewalk buckled from the force 
of the earthquake. This road, a vital link between downtown Olympia, the city’s west side and 
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million. 

A number of landslides occurred. Most of these slides occurred in natural materials, including a 400 
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Beach Road. Some damage to earth structures occurred. The failure of a large retaining wall (a 
mechanically stabilized earth wall, or MSE) supporting the parking lot of the Extended Stay America 
hotel on Mottman Road was caused by the earthquake.
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With the exception of transportation systems, lifeline systems generally performed well during 
the earthquake. Lifeline systems include water, wastewater, electrical power, communications, 
natural gas, and liquid fuels, and transportation systems. The impact of lifeline damage was in most 
cases minimal. Puget Sound Energy reported 200,000 customer power outages, and Seattle City 
Light reported 17,000 outages, but power was restored to most within a day. Landline and wireless 
communication systems were extremely overloaded immediately following the earthquake. 
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the McAllister Springs Reservoir Dam in Thurston County.
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about 12 miles north of Tacoma at a depth of about 40 miles. Damage from the 1965 quake killed 
seven people and damage was estimated to be $12.5 million; with much of the loss in King County. 
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section of a branch line just outside Olympia. Damage to the legislative building forced the closure 
of the legislative session. Governor Dan Evans closed the Capitol Campus and state government 
operations came to a standstill except for retention of key personnel and critical services. In the 
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about 3-feet long on the inside of the inner dome of the rotunda. The 5-ton chandelier in the Capitol 
Building swung like a pendulum clock on its 110-foot chain in a 1-foot orbit for half an hour after 
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elevator shafts in the Capitol Building was about $200,000; damage to the road and railroad was 
estimated at the same amount. Chimney and interior plaster damage occurred throughout Olympia, 
but the greatest damage occurred in the area between 15th Avenue and 20th Avenue and between 
Capitol Way and Cherry Street.10

April 13, 1949, Olympia Earthquake 
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miles north-northeast of Olympia. Property damage for the Puget Sound Region likely exceeded $25 
million (1949 dollars). Eight capitol buildings in Olympia were damaged with a loss of two million 
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or fallen walls and plaster. Two large smokestacks and many chimneys fell. Streets were damaged 
extensively. Water and gas mains were broken. A large portion of a sandy spit jutting into Puget 
Sound north of the city disappeared completely during the earthquake.11
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In 2003, the hazard mitigation planning workgroup factored the location of damage from the 2001 
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Resources updated the Liquefaction Susceptibility Map of Thurston County to include the entire 
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and “High.” Map 4.1.1 shows earthquake liquefaction hazard area. 

Communities Most Vulnerable to Earthquake
The following communities contain “High” liquefaction susceptibility levels and are at the greatest 
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1. The City of Olympia
�� The entire Port Peninsula property more or less north of State Avenue
�� The entire margin of the north basin of Capitol Lake from Marathon Park to Budd Inlet, 

including Deschutes Parkway, the isthmus between Capitol Lake and West Bay, and the 4th 
and 5th Avenue Bridge Corridors
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Bay Park and the former Hardel Plywood property

�� The Henderson Boulevard/Moxlie Creek corridor from north of Watershed Park to East 
Bay

2. The City of Tumwater
�� The entire Deschutes River Valley from Henderson Boulevard SE to the former Olympia 

Brewery
�� Percival Creek vicinity from Trosper Road SW to Sapp Road SW

3. Thurston County
�� The north and west end of Young Cove on the Steamboat Island Peninsula in the vicinity of 
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�� Mud Bay at the southern end of Eld Inlet along Delphi Rd to 40th Ave SW. Highway 101 

runs through this vicinity
�� The Deschutes River valley from Henderson Boulevard SE to north of Offut Lake
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4. The Town of Bucoda
�� Most of the town is located on alluvial soils deposited by the Skookumchuck River.
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Approximately 99,200 people (43 percent) and 73,800 employees (61 percent) live and work 
respectively in the area designated as at risk for earthquakes. Estimates of the region’s population 
and employment in the earthquake hazard area are summarized in tables 4.1.3 through 4.1.6. These 

Risk Assessment

4.1-9 Natural Hazards Mitigation Plan 
September 2009

�������	
��	����������	������	������



tables assesses an aspect of current and future vulnerability by providing data on the number of 
people living and working within the hazard area as compared to total population, by jurisdiction, in 
the years 2006 and 2030.

The Washington State Emergency Management Division calculated the annualized earthquake loss 
for all Washington counties using a hazard loss estimation tool called HAZUS. This model factors 
for the probability of ground motion occurring in the study area and the consequences of the ground 
motion. Parameters include direct economic losses to buildings attributed to repair and replacement, 
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and the analysis is based on state and federal data sets. The Washington State Hazard Mitigation 
Plan reports that Thurston County has an annualized earthquake loss of $6,732,000. An annualized 
earthquake loss ratio was also calculated. This ratio represents the annualized earthquake loss as a 
fraction of the replacement value of the building inventory. Thurston County has a 0.05 annualized 
earthquake loss ratio.12

Estimates of the region’s structures and their contents in the earthquake hazard area is summarized 
in tables 4.1.7 through 4.1.10. These tables provide an estimate of the number of existing and future 
structures which may be potentially affected by the hazard, as well as an estimate of structure and 
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earthquake hazard scenario analysis of potential losses was conducted during the planning process. 
Tables are provided by jurisdiction, for the years 2006 and 2030.
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Based on historical earthquake community impacts, it is clear that earthquakes can destroy or 
damage facilities that may be critical for responding to the disaster and for maintaining a safe 
environment and public order. Among these are communications installations; electrical generation 
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transportation network; bridges can be knocked out, and roads and highways damaged or blocked by 
debris, further isolating resources. In a major earthquake, almost all surface means of transportation 
within a community may be disrupted, particularly in the initial stages of the hazard event.
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Emergency Management Council of Thurston County. Critical facilities include both public and 
private facilities. 

Table 4.1.14 lists the type and number of critical facilities located in the earthquake hazard area.
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History suggests a high probability of occurrence of another damaging earthquake sometime in 
������~�����������7������������������

��������������

��������������������`����������������
important to note that it was not the largest earthquake event possible in the Puget Sound region. It 
is conceivable that a similar magnitude earthquake could emanate from a shallow crustal fault which 
would result in much greater damages. Damage from the 1949, 1965, and 2001 earthquakes indicate 
that an earthquake of a greater magnitude would have a catastrophic impact on Thurston County. 
Considering that a large population lives and works in higher risk earthquake hazard areas, the entire 
region has a high vulnerability rating. Accordingly, a high risk rating is assigned.

Earthquake
�����������	�!	
"��������e

(������������ Risk

High High High

Summary Risk Assessment for Earthquakes in the Thurston Region

Risk Assessment
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Jurisdiction
)����	%���# In Hazard 

%���

% In 
Hazard 

%���

Bucoda )���� 379.6 237.9 62.7%

Lacey City 10549.7 3885.0 36.8%
UGA 10645.1 2871.1 27.0%
)���� 21194.9 6756.1 31.9%

Olympia City 11858.8 5894.1 49.7%
UGA 4119.2 2634.6 64.0%
)���� 15978.0 8528.7 53.4%

Rainier City 1104.8 0.0 0.0%
UGA 319.5 0.0 0.0%
)���� 1424.2 0.0 0.0%

Tenino City 924.0 58.4 6.3%
UGA 65.2 0.4 0.6%
)���� 989.3 58.8 5.9%

Tumwater City 9274.2 6837.2 73.7%
UGA 5811.5 4483.8 77.2%
)���� 15085.7 11321.0 75.0%

Yelm City 3633.7 0.0 0.0%
UGA 2395.9 0.0 0.0%
)���� 6029.6 0.0 0.0%

Ground Mound UGA )���� 982.9 73.6 7.5%

Chehalis Tribe )���� 832.6 831.7 99.9%

Nisqually Tribe )���� 1699.5 490.3 28.9%

)����	�����# 37724.9 16912.5 44.8%
)����	+,%# 24339.4 10063.6 41.3%
)����	-�#��/�����# 2532.1 1322.0 52.2%
-����	+�������������	������ 406242.4 54119.2 7.5%
)���#���	������	)���� 470838.8 82417.4 17.5%

Earthquake Hazard 
%���

Table 4.1.1: Earthquake Hazard Area, by Jurisdiction

Natural Hazards Mitigation Plan 
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Table 4.1.2: Earthquake Hazard Area, by Special Districts

 

Earthquake Hazard

)����	%���# ��	������	%��� :	��	������	%���

&���	��#�����#
 Bucoda 379 238 63%

Olympia 11,882 5,920 50%

Tumwater1 10,057 7,552 75%
1,11 Rochester/Littlerock2 101,349 19,801 20%
2,4 Yelm/Rainer2 83,420 3,368 4%
3 Lacey 45,769 16,559 36%
6 East Olympia 25,108 9,793 39%
7 North Olympia 7,060 1,656 23%
8 South Bay 13,113 3,520 27%

9,5 McLane/Black Lake2 50,984 2,688 5%
12 Tenino 44,254 3,807 9%
13 ������ 13,953 833 6%
16 Gibson Valley 19,081 4,025 21%
17 Bald Hills 44,962 2,803 6%

'�����	��#�����#
Centralia 12,852 2,799 22%
������ 21,768 840 4%
North Thurston 48,504 17,489 36%
Olympia 51,918 9,577 18%
Rainier 35,550 1,369 4%
Rochester 68,314 13,764 20%
Tenino 70,501 7,012 10%
Tumwater 73,848 24,727 33%
Yelm 126,543 10,682 8%
"����	������������;	<���#�������#	='��/���	%���>
Intercity Transit 62,333 26,035 42%
LOTT* 21,160 11,277 53%

(*Sewered Area).

�����;�#
SPSCC-Main Campus 92 0 0%
TESC - Main Campus 939 10 1%

?��@�����
Providence St. Peter Hospital 157 109 69%

Note: The service areas for the following participating jurisdictions are multi-county: Thurston 
County PUD, Timberland Regional Library  (see local annex for details)

1Munn Lake Fire District 15 contracts services with the City of Tumwater Fire Department; its data is 
combined with Tumwater’s. 
2Fire Districts 1 and 11, 2 and 4, 5 and 9 have joint operations agreements; therefore the data for the paired 
districts is combined.

Risk Assessment

4.1-13 Natural Hazards Mitigation Plan 
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Table 4.1.3: Earthquake Hazard Area, Population by Jurisdiction, 2006 and 2030

Source: Thurston Regional Planning Council Population Forecast, 2007.
Explanations:����*������������������������������
1Data is for Thurston County portion of reservation only.
2UGA - Urban Growth Area.  Unincorporated area designated to be annexed into city limits over 20 years time to accommodate urban growth.  
3Rural unincorporated county is the portion of the unincorporated county that lies outside UGA and Reservation boundaries.

Jurisdiction

BCCD	����������	�#��$��� BCFC	����������	&�����#�

)����
In Hazard 

%���
% In Hazard 

%��� )����
In Hazard 

%���
% In Hazard 

%���

Bucoda )���� 650 605 93% 1,050 940 90%

Lacey City 34,115 22,210 65% 52,015 29,385 56%

UGA 32,820 8,045 25% 54,740 17,770 32%

)���� 66,935 30,255 45% 106,755 47,155 44%

Olympia City 44,350 24,725 56% 64,385 35,170 55%

UGA 10,820 7,630 71% 17,710 12,970 73%

)���� 55,170 32,355 59% 82,095 48,140 59%

Rainier City 1,675 0 0% 2,540 0 0%

UGA 115 0 0% 355 0 0%

)���� 1,790 0 0% 2,895 0 0%

Tenino City 1,525 85 6% 3,110 225 7%

UGA 20 0 0% 475 0 0%

)���� 1,545 85 6% 3,585 225 6%

Tumwater City 15,475 11,970 77% 27,610 21,060 76%

UGA 6,180 5,340 86% 13,805 11,690 85%

)���� 21,655 17,310 80% 41,415 32,750 79%

Yelm  City 4,570 0 0% 21,025 0 0%

UGA 1,335 0 0% 3,035 0 0%

)���� 5,905 0 0% 24,060 0 0%

Grand Mound UGA )���� 845 125 15% 2,685 360 13%

Chehalis Reservation1 )���� 35 35 100% 175 175 100%

Nisqually Reservation1 )���� 635 240 38% 940 270 29%

)����	�����# 102,360 59,600 58% 171,735 86,780 51%

)����	+,%#2 52,140 21,140 41% 92,810 42,790 46%

)����	-�#��/�����#1 670 275 41% 1,115 445 40%
-����	+�������������	
County3 75,880 18,180 24% 107,285 27,034 25%

)���#���	������	)���� 231,100 99,200 43% 372,900 157,000 42%

Natural Hazards Mitigation Plan 
September 20094.1-14

Risk Assessment�������	
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Table 4.1.4: Earthquake Hazard Area, Population - Special Districts, 2006 and 2030

 

BCCD	����������	�#��$��� BCFC	����������	&�����#�

)����
In Hazard 

%���

% In 
Hazard 
%��� )����

In Hazard 
%���

% In 
Hazard 
%���

&���	��#�����#

 Bucoda 650 605 93% 1,050 940 90%

Olympia 44,380 24,725 56% 64,505 35,170 55%

Tumwater1 16,365 12,855 79% 29,855 23,300 78%

1,11 Rochester/Littlerock2 20,200 5,830 29% 33,665 11,695 35%

2,4 Yelm/Rainier2 19,390 170 1% 43,935 640 1%

3 Lacey 78,040 39,205 50% 121,245 59,580 49%

6 East Olympia 11,815 7,300 62% 17,430 11,650 67%

7 North Olympia 3,920 1,675 43% 4,730 1,885 40%

8 South Bay 7,165 2,180 30% 11,050 4,145 38%

9,5 McLane/Black Lake2 14,990 2,710 18% 21,420 4,105 19%

12 Tenino 5,425 715 13% 10,580 1,455 14%

13 ������ 5,075 340 7% 6,870 675 10%

16 Gibson Valley 465 285 61% 1,430 860 60%

17 Bald Hills 3,170 455 14% 5,170 950 18%

'�����	��#�����#

Centralia 380 230 61% 1,190 785 66%

������ 5,885 350 6% 7,885 690 9%

North Thurston 85,305 40,425 47% 131,365 61,675 47%

Olympia 58,000 29,335 51% 83,735 41,885 50%

Rainier 4,580 190 4% 16,110 400 2%

Rochester 12,555 1,845 15% 19,380 3,790 20%

Tenino 9,175 1,885 21% 17,985 3,355 19%

Tumwater 34,185 22,490 66% 57,795 39,795 69%

Yelm 21,040 2,440 12% 37,565 4,670 12%

"����	������������;	<���#�������#	='��/���	%���>

Intercity Transit 143,815 76,335 53% 236,195 115,710 49%

LOTT* 95,525 57,340 60% 230,265 128,045 56%

(*Sewered Area for 2006; Lacey, 
Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  The Evergreen 
State College, South Puget Sound Community College, Thurston County PUD, Port of Olympia, Timberland 
Regional Library

 
1Munn Lake Fire District 15 contracts services with the City of Tumwater Fire Department; its data is combined with Tumwater’s.
2Fire Districts 1 and 11, 2 and 4, 5 and 9 have joint operations agreements; therefore the data for the paired districts is combined.

Risk Assessment
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Table 4.1.5: Earthquake Hazard Area, Employment, 2006 and 2030

Source: Thurston Regional Planning Council Population Forecast, 2007.
Explanations:����*������������������������������
1Data is for Thurston County portion of reservation only.
2UGA - Urban Growth Area.  Unincorporated area designated to be annexed into city limits over 20 years time to accommodate urban growth.
3Rural unincorporated county is the portion of the unincorporated county that lies outside UGA and Reservation boundaries. 

)����
In Hazard 

%���

% in 
Hazard 

%��� )����
In Hazard 

%���

% in 
Hazard 

%���

Bucoda )���� 35 35 100% 175 110 63%

Lacey City 21,955 14,055 64% 34,120 17,355 51%
UGA 5,195 915 18% 7,995 1,800 23%
)���� 27,150 14,970 55% 42,115 19,155 45%

Olympia City 53,400 36,420 68% 70,870 47,385 67%
UGA 1,470 1,120 76% 2,550 1,990 78%
)���� 54,870 37,540 68% 73,420 49,375 67%

Rainier City 375 0 0% 1,065 0 0%
UGA 10 0 0% 20 0 0%
)���� 385 0 0% 1,085 0 0%

Tenino City 810 45 6% 2,100 95 5%
UGA 35 0 0% 45 0 0%
)���� 845 45 5% 2,145 95 4%

Tumwater City 17,775 14,450 81% 28,260 24,275 86%
UGA 2,270 2,085 92% 4,850 4,595 95%
)���� 20,045 16,535 82% 33,110 28,870 87%

Yelm  City 3,290 0 0% 8,080 0 0%
UGA 325 0 0% 545 0 0%
)���� 3,615 0 0% 8,625 0 0%

Grand Mound UGA )���� 445 5 1% 1,110 105 9%

Chehalis Reservation1 )���� 860 860 100% 2,450 2,075 85%

Nisqually Reservation1 )���� 720 15 2% 1,650 15 1%

)����	�����# 97,640 65,010 67% 144,670 89,220 62%
)����	+,%#	2 9,750 4,130 42% 17,120 8,490 50%
)����	-�#��/�����#1 1,580 875 55% 4,100 2,090 51%
-����	+�������������	������3 12,370 3,810 31% 18,795 5,580 30%

)���#���	������	)���� 121,300 73,800 61% 184,700 105,400 57%

Jurisdiction

BCCD	�$����$���	�#��$��� BCFC	�$����$���	&�����#�

Natural Hazards Mitigation Plan 
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Table 4.1.6: Earthquake Hazard Area, Employment - Special Districts, 2006 and 2030

Source: Thurston Regional Planning Council Population Forecast, 2007.
Explanations:����*������������������������������
1Munn Lake Fire District 15 contracts services with the City of Tumwater Fire Department; its data is combined with Tumwater’s.
2Fire Districts 1 and 11, 2 and 4, 5 and 9 have joint operations agreements; therefore the data for the paired districts is combined.

 

BCCD	�$����$���	�#��$��� BCFC	�$����$���	&�����#�

)����
In Hazard 

%���
% In Hazard 

%��� )����
In Hazard 

%���
% In Hazard 

%���

&���	��#�����#

 Bucoda 35 35 100% 175 110 63%

Olympia 53,445 36,460 68% 71,015 47,515 67%

Tumwater1 18,545 15,215 82% 29,290 25,305 86%

1,11 Rochester/Littlerock2 5,460 2,595 48% 11,570 6,335 55%

2,4 Yelm/Rainier2 5,510 140 3% 12,030 225 2%

3 Lacey 29,625 16,580 56% 45,875 21,130 46%

6 East Olympia 2,095 1,400 67% 3,400 2,415 71%

7 North Olympia 450 180 40% 615 240 39%

8 South Bay 1,110 395 36% 1,645 645 39%

9,5 McLane/Black Lake2 2,755 540 20% 4,095 770 19%

12 Tenino 1,240 155 13% 3,075 345 11%

13 ������ 765 70 9% 1,120 105 9%

16 Gibson Valley 60 25 42% 165 95 58%

17 Bald Hills 240 45 19% 610 130 21%

'�����	��#�����#

Centralia 40 25 63% 115 70 61%

������ 850 70 8% 1,230 105 9%

North Thurston 37,675 23,295 62% 57,820 31,735 55%

Olympia 48,130 30,535 63% 62,085 38,015 61%

Rainier 855 35 4% 2,005 80 4%

Rochester 3,790 1,620 43% 7,600 3,405 45%

Tenino 1,755 235 13% 4,115 595 14%

Tumwater 22,170 17,455 79% 36,835 30,530 83%

Yelm 6,090 545 9% 12,880 835 6%
"����	������������;	<���#�������#	='��/���	%���>

Intercity Transit 104,795 67,300 64% 154,615 93,600 61%

LOTT* 90,055 62,395 69% 148,645 97,400 66%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  The 
Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of Olympia, 
Timberland Regional Library

Risk Assessment

4.1-17 Natural Hazards Mitigation Plan 
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Table 4.1.7: Earthquake Hazard Area,  Residential Dwellings, 2006 and 2030

)����
In Hazard 

%���

% in 
Hazard 

%��� )����
In Hazard 

%���

% in 
Hazard 

%���

Bucoda )���� 255 235 92% 420 375 89%

Lacey City 14,995 10,040 67% 23,390 13,575 58%
UGA 12,540 3,190 25% 22,045 7,360 33%
)���� 27,535 13,230 48% 45,435 20,935 46%

Olympia City 20,820 11,530 55% 31,655 17,210 54%
UGA 4,365 3,030 69% 7,460 5,385 72%
)���� 25,185 14,560 58% 39,115 22,595 58%

Rainier City 610 0 0% 1,045 0 0%
UGA 45 0 0% 155 0 0%
)���� 655 0 0% 1,200 0 0%

Tenino City 700 40 6% 1,320 95 7%
UGA 5 0 0% 195 0 0%
)���� 705 40 6% 1,515 95 6%

Tumwater City 7,370 5,575 76% 12,975 9,895 76%
UGA 2,555 2,155 84% 5,785 4,835 84%
)���� 9,925 7,730 78% 18,760 14,730 79%

Yelm  City 2,000 0 0% 9,410 0 0%
UGA 515 0 0% 1,255 0 0%
)���� 2,515 0 0% 10,665 0 0%

Grand Mound UGA )���� 325 45 14% 1,125 150 13%

Chehalis Reservation1 )���� 15 15 100% 70 70 100%

Nisqually Reservation1 )���� 225 85 38% 360 105 29%

)����	�����# 46,750 27,420 59% 80,215 41,150 51%
)����	+,%#	2 20,350 8,420 41% 38,020 17,730 47%
)����	-�#��/�����#1 240 100 42% 430 175 41%
-����	+�������������	������3 29,795 7,065 24% 44,260 10,935 25%

)���#���	������	)���� 97,100 43,000 44% 162,900 70,000 43%

Jurisdiction

BCCD	�L�����;	�#��$��� BCFC	�L�����;	&�����#�

Source: Thurston Regional Planning Council Population Forecast, 2007.
Explanations:����*������������������������������
1Data is for Thurston County portion of reservation only.
2UGA - Urban Growth Area.  Unincorporated area designated to be annexed into city limits over 20 years time to accommodate urban growth.
3Rural unincorporated county is the portion of the unincorporated county that lies outside UGA and Reservation boundaries.

Natural Hazards Mitigation Plan 
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Table 4.1.8: Earthquake Hazard Area,  Residential Dwellings - Special Districts, 2006 
and 2030

 

BCCD	�L�����;	�#��$��� BCFC	�L�����;	&�����#�

)����
In Hazard 

%���
% In Hazard 

%��� )����
In Hazard 

%���
% In Hazard 

%���

&���	��#�����#

 Bucoda 255 235 92% 420 375 89%

Olympia 20,840 11,535 55% 31,725 17,215 54%

Tumwater1 7,755 5,960 77% 13,940 10,865 78%

1,11 Littlerock/Rochester2 7,525 2,180 29% 13,295 4,585 34%

2,4 Yelm/Rainier2 7,810 125 2% 31,220 270 1%

3 Lacey 31,885 16,810 53% 51,430 26,150 51%

6 East Olympia 4,550 2,805 62% 7,015 4,655 66%

7 North Olympia 1,690 735 43% 2,150 865 40%

8 South Bay 2,855 880 31% 4,610 1,740 38%

9,5 McLane/Black Lake2 6,000 1,025 17% 8,830 1,595 18%

12 Tenino 2,170 275 13% 4,345 590 14%

13 ������ 2,315 155 7% 3,315 330 10%

16 Gibson Valley 175 105 60% 580 345 59%

17 Bald Hills 1,320 185 14% 2,250 410 18%

'�����	��#�����#

Centralia 145 85 59% 480 315 66%

������ 2,680 160 6% 3,805 335 9%

North Thurston 35,325 17,645 50% 56,380 27,510 49%

Olympia 25,740 12,995 50% 39,095 19,615 50%

Rainier 1,780 75 4% 7,180 170 2%

Rochester 4,570 605 13% 7,515 1,355 18%

Tenino 3,600 725 20% 7,335 1,355 18%

Tumwater 14,775 9,755 66% 25,220 17,420 69%

Yelm 8,550 960 11% 15,935 1,915 12%
"����	������������;	<���#�������#	='��/���	%���>

Intercity Transit 62,475 33,975 54% 105,855 52,965 50%

LOTT* 43,335 26,225 61% 103,310 58,260 56%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  The 
Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of Olympia, 
Timberland Regional Library

1Munn Lake Fire District 15 contracts services with the City of Tumwater Fire Department; its data is combined with Tumwater’s.
2Fire Districts 1 and 11, 2 and 4, 5 and 9 have joint operations agreements; therefore the data for the paired districts is combined.

Risk Assessment
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Table 4.1.9: Earthquake Hazard Area, Valuation of Building and Contents, 2006 and 2008

Source: Thurston Regional Planning Council Population Forecast, 2007.
Explanations:����*������������������������������
1Data is for Thurston County portion of reservation only.
2UGA - Urban Growth Area. Unincorporated area designated to be annexed into city limits over 20 years time to accommodate urban growth.
3Rural unincorporated county is the portion of the unincorporated county that lies outside UGA and Reservation boundaries.

)����	
=$���	M>

In 
Hazard 

%���

% in 
Hazard 

%���
)����	

=$���	M>

In 
Hazard 

%���

% in 
Hazard 

%���
)����	

=$���	M>

In 
Hazard 

%���

% in 
Hazard 

%���

Bucoda )���� 19 18 92% 1 1 100% 2 2 91%

Lacey City 1,944 1,133 58% 1,265 695 55% 433 214 49%
UGA 2,036 514 25% 112 12 11% 133 39 30%
)���� 3,980 1,646 41% 1,377 708 51% 567 253 45%

Olympia City 3,062 1,722 56% 1,952 1,162 60% 1,727 1,455 84%
UGA 930 646 69% 43 33 79% 17 10 59%
)���� 3,993 2,368 59% 1,994 1,195 60% 1,745 1,465 84%

Rainier City 70 0 0% 6 0 0% 28 0 0%
UGA 7 0 0% 0 0 0% 0 0 0%
)���� 77 0 0% 6 0 0% 28 0 0%

Tenino City 75 5 7% 17 0 0% 42 10 24%
UGA 1 0 0% 0 0 0% 0 0 0%
)���� 76 5 7% 17 0 0% 42 10 24%

Tumwater City 1,039 782 75% 703 545 78% 423 380 90%
UGA 395 362 92% 119 116 97% 18 18 98%
)���� 1,434 1,144 80% 822 661 80% 441 397 90%

Yelm  City 266 0 0% 127 0 0% 140 0 0%
UGA 76 0 0% 6 0 0% 11 0 0%
)���� 342 0 0% 134 0 0% 151 0 0%

Grand Mound UGA )���� 15 2 15% 16 1 6% 15 0 0%

Chehalis Reservation1 )���� 1 1 100% 9 9 100% 0 0 100%

Nisqually Reservation1 )���� 11 0 1% 0 0 0% 50 0 0%

)����	�����# 6,476 3,660 57% 4,071 2,403 59% 2,797 2,061 74%
)����	+,%#	2 3,460 1,524 44% 296 163 55% 194 67 35%
)����	-�#��/�����#1 12 1 10% 9 9 100% 50 0 0%
-����	+�������������	������3 5,672 1,223 22% 193 54 28% 755 101 13%

)���#���	������	)���� 15,620 6,408 41% 4,569 2,629 58% 3,796 2,229 59%

Jurisdiction

-�#�������� ��$$������O����#����� ,�/���$���O��#����������

Natural Hazards Mitigation Plan 
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Table 4.1.10: Earthquake Hazard Area, Valuation of Building and Contents - Special Districts, 
2006/2008

 

-�#�������� ��$$������O����#����� ,�/���$���O��#����������

)����	
=$���	M>

In Hazard 
%���

% In 
Hazard 
%���

)����	
=$���	M>

In Hazard 
%���

% In 
Hazard 
%���

)����	
=$���	M>

In Hazard 
%���

% In 
Hazard 
%���

&���	��#�����#

 Bucoda 19 18 92% 1 1 100% 2 2 91%

Olympia 3,064 1,722 56% 1,952 1,162 60% 1,727 1,455 84%

Tumwater1 1,091 834 76% 755 598 79% 424 380 90%

1,11 Rochester/Littlerock2 1,114 308 28% 126 53 42% 135 60 44%

2,4 Yelm/Rainier2 1,099 23 2% 165 0 0% 192 0 0%

3 Lacey 4,783 2,222 46% 1,415 744 53% 640 273 43%

4 Rainier 270 18 7% 9 0 0% 30 0 0%

6 East Olympia 991 655 66% 48 44 91% 26 18 69%

7 North Olympia 347 124 36% 6 4 65% 20 0 2%

8 South Bay 719 212 29% 20 2 9% 13 10 77%

9,5 McLane/Black Lake2 1,313 168 13% 39 20 52% 550 18 3%

12 Tenino 313 42 13% 29 1 3% 45 13 28%

13 ������ 534 41 8% 5 0 2% 16 0 0%

16 Gibson Valley 22 14 63% 0 0 0% 0 0 0%

17 Bald Hills 211 27 13% 8 0 3% 4 0 1%
'�����	��#�����#

Centralia 20 12 63% 0 0 0% 1 0 17%

������ 606 42 7% 5 0 2% 16 0 0%

North Thurston 5,475 2,345 43% 1,931 1,180 61% 642 286 45%

Olympia 4,540 2,189 48% 1,500 744 50% 2,151 1,466 68%

Rainier 258 14 5% 9 0 0% 30 0 0%

Rochester 572 76 13% 75 19 25% 107 40 38%

Tenino 536 95 18% 42 2 5% 49 16 33%

Tumwater 2,342 1,448 62% 832 678 81% 582 418 72%

Yelm 1,275 186 15% 175 7 4% 219 2 1%
"����	������������;	<���#�������#	='��/���	%���>

Intercity Transit 9,356 4,915 53% 4,208 2,458 58% 3,453 2,109 61%

LOTT* 6,438 3,698 57% 3,604 2,291 64% 2,443 1,930 79%

*Sewered Area.
Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  The Evergreen State 
College, South Puget Sound Community College, Thurston County PUD, Port of Olympia, Timberland Regional Library

1Munn Lake Fire District 15 contracts services with the City of Tumwater Fire Department; its data is combined with Tumwater’s.
2Fire Districts 1 and 11, 2 and 4, 5 and 9 have joint operations agreements; therefore the data for the paired districts is combined.
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Table 4.1.11: Earthquake Hazard Area,  Valuation of Building and 
Contents - Colleges, 2006 and 2008

)����	
=$���	M>

In 
Hazard 

%���

% in 
Hazard 

%���

The Evergreen State College 505 0 0%
South Puget Sound Community College 63 0 0%

,�/���$���O��#����������

�����;�

Table 4.1.12: Earthquake Hazard Area,  Valuation of Building and 
Contents - Multi-County Districts, 2006 and 2008

 

,�/���$���O��#����������

)����	
=�PCCC	M>

In Hazard 
%���

% in 
Hazard 
%���

)���#���	�+�

 Thurston County 1,780 448 25%
Lewis County 1,046 52 5%
Grays Harbor County 69 0 0%
Mason County 63 0 0%
Pierce County 1,204 19 2%
)���� 4,162 519 12%

)�$�������	-�;�����	Q������

Thurston County 6,700 6,625 99%

Lewis County 4,533 1,656 37%

Grays Harbor County 4,277 1,366 32%

Mason County 5,273 0 0%

�	
��
������ 2,698 2,248 83%

)���� 23,481 11,895 51%
NoteK�-������+������������������&������������������
��M������M"���
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Table 4.1.13: Earthquake Hazard Area,  Valuation of Building 
���	��������	�	���������	����!���"

 

,�/���$���O��#����������

)����	
=$���	M>

In Hazard 
%���

% In 
Hazard 
%���

��#�����
Providence St. Peter Hospital 401 401 100%

Risk Assessment
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Table 4.1.14: Critical Facilities in Earthquake Hazard Zone

��������	&�������	'�����	���	'��#����� )���� In Hazard 
%���

% In 
Hazard 
%���

��		%,-��+Q)+-�O&""�	'+��QT 22 14 63.6%

1.1 PRODUCTION 2 1 50.0%

1.2 FOOD DISTRIBUTION/STORAGE 20 13 65.0%

B�		,"(�-?U�?) 135 50 37.0%

2.1 FIRE SERVICES 43 10 23.3%

2.2 LAW ENFORCEMENT 9 3 33.3%

2.3 EMERGENCY OPERATIONS CENTERS 11 5 45.5%

2.4 CORONER/MORGUE 1 0 0.0%

2.5 SHELTER 69 30 43.5%

2.7 AMBULANCE 3 2 66.7%


�		U����%Q	�%-� 84 44 52.4%

4.1.A HOSPITALS 4 2 50.0%

4.1.B LARGE CLINICS 36 22 61.1%

4.1.B LARGE CLINICS - RURAL 5 0 0.0%

4.1.C  URGENT CARE 6 3 50.0%

4.1.D SURGICAL SUITES 6 2 33.3%

4.2 CHEMICAL DEPENDENCY TREATMENT CENTER 1 0 0.0%

4.3A METHADONE 1 0 0.0%

4.3B DIALYSIS 1 1 100.0%

4.3C MENTAL HEALTH 2 2 100.0%

4.3D BIRTHING CENTERS 2 1 50.0%

4.4 NURSING HOMES 7 4 57.1%

4.5 ASSISTED LIVING FACILITIES 13 7 53.8%

V�		+)�Q�)��' 8 2 25.0%

5.5 RADIO/TELEVISION 2 1 50.0%

5.6 DATA TRANSMISSION LINES 1 1 100.0%

5.8 SOLID WASTE MANAGEMENT 5 0 0.0%

D�		)-%?'�"-)%)�"? 16 6 37.5%

6.3 ROADS - CENTERLINE MILES 1951 628 32.2%

6.4 VEHICLE FUEL 4 1 25.0%

6.5 STUDENT TRANSPORTATION 8 1 12.5%

6.6 MASS TRANSIT 2 2 100.0%

6.7 PORT 1 1 100.0%

,����	)���� 265 116 43.8%
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Introduction
Of all the natural hazards that occur, storm events are the only hazards that can be readily predicted. 
Advances in weather forecasting technology allow for relatively accurate predictions of pending 
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vulnerable as evidenced by storm impacts that have frequently buffeted this region over the last 
decade.
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caused $197 million in damage statewide in Washington.1��	
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damage, and the repetitive response and recovery costs associated 
with these destructive events make the region highly vulnerable to 
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storms in western Washington occur from October through April delivering sustained high speed 
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property damage, power loss, and disruption of services across all sectors of local communities. 
:���
�����������
��
������
����
��������
�����;�

<�����
��
�����
�����
��������������
���������
�����
�����������������������	
���������
���������
��
��	
��������	����	
��������
��
���������
income and homeless populations, or much larger populations when electrical power is disrupted. 
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to the region, but thunderstorm events are much less common, shorter lasting, and the impacts and 
damages are much more isolated than winter storms.

High winds, heavy rain, heavy snow, freezing rain, tornados, hail, and lightning all impact the 
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deliver stand alone elements in consecutive blows such as a snow followed by heavy rain followed 
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occurrence. 

Heavy rain and snow can 
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Floods and landslides frequently 
result from heavy rain and/
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treated independently in this 
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more information.
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1. High Winds/Windstorms
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cyclones are not as powerful as tropical hurricanes. However they can generate wind speeds in 
excess of 100 mph and can maintain their strength farther inland and affect a much larger area of 
land.3��	
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these storm systems when their low pressure centers move from southwest to northeast and cross the 
coast between the northern tip of the Olympic Peninsula to central Vancouver Island. Other landfall 
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are the most vulnerable to property damage. All communities can suffer power outages and be left in 
the cold and dark for extended periods. 
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as reference for damage effects relative to wind speed.
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tree species have shallow lateral root systems with top heavy crowns and entire trees are vulnerable 
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hammers and sever electrical transmission lines, crush vehicles, damage homes and buildings, and 
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people and animals. Downed power lines have caused electrocutions elsewhere in the greater Puget 
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resulting in thousands of motorists seeking few available alternate routes on local arterials and 
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suburban and urbanized areas. 

People without power may lack backup home heating systems and may suffer from hypothermia if 
temperatures persist below freezing levels. Out of desperation, some people may resort to heating 
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with home powered life support systems, such as oxygen respirators or suction equipment, may be at 
risk of health complications if backup power systems are not available. Low income populations are 
particularly impacted by loss of food due to spoilage from lack of refrigeration.

Between 1960 and 2007, 79 windstorms have occurred in western Washington that caused at least 
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Wind 
Speed 
(mph)

Description Land conditions

0 <1 Calm Calm. Smoke rises vertically.

1 1 to 3 Light air Wind motion visible in smoke.

2 3 to 7 Light breeze Wind felt on exposed skin. Leaves rustle.

3 8 to 12 Gentle breeze Leaves and smaller twigs in constant motion.

4 13-17 Moderate breeze Dust and loose paper raised. Small branches begin to move.

5 18-24 Fresh breeze Branches of a moderate size move. Small trees begin to sway.

6 25-30 Strong breeze Large branches in motion. Whistling heard in overhead wires. Umbrella use 
��������	
������������������
����������������
�������

7 31-38
High wind, 
Moderate Gale, 
Near Gale
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8 39-46 Fresh Gale Twigs broken from trees. Cars veer on road.

9 47-54 Strong Gale
Larger branches break off trees, and some small trees blow over. Construction/
temporary signs and barricades blow over. Damage to circus tents and 
canopies.

10 55-63 Whole Gale/
Storm

Trees are broken off or uprooted, saplings bent and deformed, poorly attached 
asphalt shingles and shingles in poor condition peel off roofs.

11 64-72 Violent storm
�
	������	��������
���	�������!����	������������������������������
asphalt shingles that have curled up and/or fractured due to age may break 
away completely.

12 "#$ Hurricane-force
Considerable and widespread damage to vegetation, a few windows broken, 
structural damage to mobile homes and poorly constructed sheds and barns. 
Debris may be hurled about.

2. Heavy Rain
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heavy rainfall is any amount of rain produced in a relatively short period of time that exceed the 
�����������������������
��M�����������������������
��M������������

����
���������
�������
���	
�
+��������
���=R�
������
��+���������������������������
������	�<���������������������	����
+�����������
��������=R�
����������������������
������������

������
���	��	����
��	
������
�����
�
����������
�������������
���*�

�S�����I�<����(����
�������
�����������������
���������������
����
�
���
�����+������-

Severity
(������
��	
������������������������������5��
��
���	����	�S
���������	
�
����
��
��������
directly or indirectly affected by heavy rainfall. Properties are at greater risk if they are located in 
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heavy rains have a high probability of occurring.

3. Freezing Rain

Description
Freezing rain occurs when rain descends through a cold air mass, cools and then subsequently 
freezes on contact with cold surfaces. An ice coat will continue to accumulate on surfaces as long as 
conditions exist. Ice can accumulate to thicknesses well over one inch. 
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than 1 to 3 mm. Ice can accumulate on nearly every surface including tree branches, power lines, 
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are especially vulnerable to freezing rain as it coats nearly every exposed paved surface. 
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Although trace freezing rain events occasionally occur, the December 26, 1996 event was the most 
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4. Heavy Snow
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ability of communities to maintain relatively normal levels of public and private sector services. 
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December through February. Light snow, less than four inches deep, can temporarily disrupt 
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In general, snow hazards and road clearing abilities become more problematic with decreasing 
temperatures, increasing snow depth, and increasing length of time that snow remains on the ground. 
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impassable for many motorists when snow depths exceed one foot.
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moisture and cold arctic air. Weather station records indicate that this has happened at least six times 
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Airport weather station is limited and more extreme snow conditions are likely to occur elsewhere 
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further away from the Puget Sound.
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lead to motor vehicle accidents. Blizzards affect all modes of transportation. Heavy snowfall, even 
in windless conditions, presents serious hazards. Icy road conditions can lead to vehicle accidents 
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in shortages of certain goods such as fuel. Deep snow and sustained freezing temperatures can force 
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snow loads on structures can cause roofs and utility lines to collapse. Structural collapses are more 
likely when snow loads gain additional weight from subsequent absorption of rain. Flat roofs, sheds, 
carports, and awnings are vulnerable to collapse from excessive snow loads. During the melting 
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5. Tornado
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as a funnel cloud and may be accompanied by a loud roaring noise. On a local scale, it is the 
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touched down in Portland, Oregon and created a nine mile path of destruction north to Vancouver. 
In Vancouver, the tornado ripped through a grocery store, a bowling alley, a shopping mall, and an 
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������� Wind 

Strength Description of Damage

F0 40-72 mph �������	������ - Some damage to chimneys, TV antennas, roof shingles and windows. 
Breaks branches off trees, pushes over shallow-rooted trees, damages sign boards.

F1 73-112 mph
Moderate Damage - Automobiles overturned, carports destroyed, trees uprooted, peels 
surface off roofs, mobile homes pushed off foundations or overturned, moving autos pushed 
off the roads.

F2 113-157 
mph

Major Damage - Roofs torn off frame homes, sheds and outbuildings are demolished, mobile 
homes overturned or destroyed,   boxcars pushed over; large trees snapped or uprooted, 
light object missiles generated.

F3 158-206 
mph
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cars lifted off the ground and thrown.

F4 207-260 
mph

Devastating Damage - Few walls, if any, standing in well-built houses,  structures with weak 
foundations blown off some distance,  large steel and concrete missiles thrown far distances, 
cars thrown.

F5 261-318 
mph

�������!��	������ - Homes leveled with all debris removed, strong frame houses lifted 
off foundations and carried considerable distances to disintegrate. Schools, motels, and 
other larger structures have considerable damage with exterior walls and roofs gone, steel 
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geographical areas are likely to be affected. Although it is possible that a hail storm could unleash 
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people and animals and damage structures and vehicles. Hail storms may damage crops, but the 
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7. Lightning

Description
Lightning is an atmospheric discharge of electricity that typically occurs with thunderstorms. A 
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widespread damage and historically it has not posed a serious threat to the region. Historic records 
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events were not calculated as part of the storm hazard risk assessment. Previous storm events 
perhaps offer the best indication of the types of future losses that local communities are likely to 
experience with future storms.
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�� Some cable television customers lost service for nearly a week, disrupting a vital news source 
and internet access.
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�� Downed trees cause multiple vehicle accidents including two fatalities from two separate 
incidents.
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May 17, 2003 Lightning Strike
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A 17 year old boy was struck by lightning while he was working outside in Lacey. He sustained 
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September 1, 1997 Hail Storm

Golf ball sized hail was reported to have fallen in the vicinity of Yelm and broke several car 
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reach her home due to road blocks.
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An F0 tornado touched down near the main street of Bucoda. Several buildings sustained damage. 
Damage included aluminum sheds blown over or moved, rain gutters torn off buildings, and a 
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Plant in Olympia to discharge nearly 1.3 million gallons of barely treated wastewater into Budd 
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provide fuel to motorists. Hundreds of people lined up for hours to fuel their vehicles. Lacey Police 
were called in to control the crowd, no arrests were made.20
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the other hazards provide useful information in assessing the population and assets at risk from a 
countywide hazard.
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Based on the community impacts which historical occurrences of natural hazards caused, it is 
clear that natural hazards can destroy or damage facilities that may be critical for responding to the 
disaster and for maintaining a safe environment and public order. Among these are communications 
�������������`�
�
���������
�
�������������������������������
�`����
��������
�������������������
���������������
�`��
���
���
���
����������
�`�	��������`����������
�����������0��������������������
	�<����������
�����������������	
�����������������
�����`������
�������
������
�����������������
����	��	����������
����������
������
���������	
�������������
�����
���0������/���������
����������
all surface means of transportation within a community may be disrupted, particularly in the initial 
stages of the hazard event.
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In Hazard 
*���

% In 
Hazard 
*���

)���'*+:=>?@>+�EIJJK��>OO?P 59 59 100.0%
)�)�O+JK>=@:JX 3 3 100.0%
)�Y�IJJK�K:�@+:Z>@:JXE�@J+'*� 21 21 100.0%
)�$�'X:!'?�IJJK�K:�@+:Z>@:JXE�@J+'*� 35 35 100.0%
Y���*J[�+X!�X@ 141 141 100.0%
Y�)�I:+����+[:=�� 44 44 100.0%
Y�Y�?'���XIJ+=�!�X@ 9 9 100.0%
Y�$��!�+*�X=P�JO�+'@:JX��=�X@�+� 11 11 100.0%
Y�\�=J+JX�+E!J+*>� 1 1 100.0%
Y�]��^�?@�+ 73 73 100.0%
Y�#�'!Z>?'X=� 3 3 100.0%
$���I:X'X=:'?�:X�@:@>@:JX� 7 7 100.0%
$�)�Z'X_�=>�@J!�+���+[:=��I'=:?:@:�� 7 7 100.0%
\���!�K:='?�='+� 84 84 100.0%
\�)�'�^J�O:@'?� 4 4 100.0%
\�)�Z�?'+*��=?:X:=� 36 36 100.0%
\�)�Z�?'+*��=?:X:=��%�+>+'? 5 5 100.0%
\�)�=��>+*�X@�='+� 6 6 100.0%
\�)�K��>+*:='?��>:@�� 6 6 100.0%
\�Y�=^�!:='?�K�O�XK�X=P�@+�'@!�X@�=�X@�+ 1 1 100.0%
\�$'�!�@^'KJX� 1 1 100.0%
\�$Z�K:'?P�:� 1 1 100.0%
\�$=�!�X@'?�^�'?@^ 2 2 100.0%
\�$K�Z:+@^:X*�=�X@�+� 2 2 100.0%
\�\�X>+�:X*�^J!�� 7 7 100.0%
\�]�'��:�@�K�?:[:X*�I'=:?:@:�� 13 13 100.0%
]���>@:?:@:�� 19 19 100.0%
]�$�=J!!>X:='@:JX��@J��+� 1 1 100.0%
]�]�+'K:JE@�?�[:�:JX 2 2 100.0%
]�`�K'@'�@+'X�!:��:JX�?:X�� 2 2 100.0%
]�#��'@�+��P�@�!��'XK�+���+[J:+� 9 9 100.0%
]�q��J?:K��'�@��!'X'*�!�X@ 5 5 100.0%
`���@+'X�OJ+@'@:JX 30 30 100.0%
6.2 RAIL 13 13 100.0%
`�$�+J'K��%�=�X@�+?:X��!:?�� 1951 1951 100.0%
`�\�[�^:=?��I>�? 4 4 100.0%
`�]��@>K�X@�@+'X�OJ+@'@:JX 8 8 100.0%
6.6 MASS TRANSIT 2 2 100.0%
`�#�OJ+@ 1 1 100.0%
0����	'���� 340 340 100.0%
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hazardous elements across a period of consecutive days or weeks, therefore the overall probability 
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rating, and the overall risk for thunderstorms are all low. 
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Storm Type
Storm Hazard 
8������

���!�!����,	�&	
$��%������

9%�����!����, Risk

Winter Storm

High Winds High Moderate High
Heavy Rain High Moderate High
Freezing Rain Low Moderate Moderate
Heavy Snow High Moderate Moderate

J������ Assessment High High High

Thunder Storm
Tornado Low Low Low
Hail Low Low Low
Lightning Moderate Low Low

J������ Assessment Low Low Low
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Storm Endnotes 
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1. Riverine Flooding

���������
8"��
"����
�
"��
������
�������"�&�"�����������������'���������������	����������
��'���"�&���

"��
��������6����
���������"�����������"����������
��/���������4	�������'���������
��
��������
���

"��
6��)��7����"�	�������
�����"��"������
"��
6�����������������"����������
�������"�&��
����
0����)���	��"��$-./6��������������"����)	���
��"������
"��
6�����	
���������"�1��/���'�����
��
"�����"��������
��"�"���"���"��������������������	������
"��
"��������"����	
�������	����

="���
"���������	
�������	�����	����'��
"����������
���
����������
�"���������
�&"�&� *>�"��������
�
�����
�
"��
������
�������"�&�������	
����������
��"�"���"�����������
�������������"��
��)��
���
��������"�"�&���
����"��	
��������"
��
"&"���"�&��
��������
��"�������	)�
��"����������?��";��
�������/����*�
���	
�����
����������
"&"���"�&��
�������?��";�����������
����������=���""���
:�������"�����������
���

����������@?"��������-'�
���A�0�������
������
��
�;��1����"�����
��
���������������"�
�)���
�"�����	
������"
������
��	
���"��������	���
�>!��&
����$���������"����
�"*�!��&
����$��:�������
�"���������
���"�&��������)������!!!�������/�����	
�������	����
"��
���
��
��������)����"��
��"���
�"�&���������������"��������
��"�"���"��������������������
���
������
����
�����
��B���"�&�����������
��
�"������"
�
��"��������������������������������	�	���"������
��	������������
���������
��7������
�������"
�)��7��"����
����"��������
����
"������"������"�������

 
Flood Terminology Used in this Plan
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Pattern Description Example

1
Early heavy rainfall (greater than 3-inch daily 
storm events) in October (Horton Overland 
Flow)

October 20, 2003: 4.14” storm event
October 2, 1981: 3.56” storm event

2
Five or six consecutive days of greater than 
1-inch storm events punctuated by a greater 
than 2.5-inch storm event in the same series

November 2, 2006, 1.08”
November 3, 2006,1.02”
November 4, 2006, 1.5”
November 5, 2006, 1.88”
November 6, 2006, 4.31”
November 7, 2006, 1.02”

3 Two or more consecutive days of greater than 
2.0 inch daily storm events

2007:
December 2, 2.2”;
December 3, 3.19”

4 Greater than 4 inch daily storm events (high 
landslide potential

January 7, 2009, 4.82 inches
November 6, 2006, 4.31 inches
October 20, 2003, 4.14 inches
November 19, 1962, 4.25 inches

5

Three or more consecutive months of at or 
greater than >11 inch monthly totals (larger 
��������	
���
�����
�����
������
��
���

basins)

Nov Dec Jan Feb
1955 – 1956 12.18 12.59 10.75

1973 – 1974 12.95 11.61 10.57

1998 – 1999 15.28 12.99 12.25 15.5

2001 – 2002 13.01 11.86 11.42

6 A greater than 15 inch monthly total

November, 2006, 19.68”
February, 1999, 15.5”
November, 1998, 15.28”
November, 1990, 15.06”
November, 1964, 15.00”
November, 1962, 15”
January, 1953, 19.84”
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Table 4.3.2: Frequency of Floods by level of Severity for 
Thurston County Rivers, 1968 to 200910

River
NWS 
Flood 
Stage (ft)

USGS Gage #
Flood 
Severity

Gage 
Height (ft)

Discharge 
(cfs)

Events 
since 
1968

Nisqually 10 McKenna, 12089500
Minor 8.75 8,000 24
Moderate 10 15,000 4
Major 10.5 16,500 5

Deschutes 11 Rainier, 12079000
Minor 9.5 3,000 20
Moderate 11.5 4,000 16
Major 13.5 6,000 9

������������ 13.5 Bucoda, 12026400
Minor 13.5 4,000 17
Moderate 15.5 4,900 16
Major 17.5 6,500 10

Chehalis 14
Grand Mound, 
12027500

Minor 13.2 14,000 62
Moderate 15.1 26,000 23
Major 17.8 45,500 9

�	��� No Data Available
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River
Gage 
Height 
(ft)

Flood Extent and Severity

Nisqually
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Flooding occurs along the Nisqually River at the lower end near the mouth. A high tide 
���	�
����
���
�����
��
�����
�����
���
�!�����
"�!������
#��������
���
"�!������

$����
����������%
&��
"�!��
��		
�	��
���		
�!��
���
�����
�������
��'�����
���

$�*����%
$�+��
������
/����������
������
��
�����������
���
��+��
������������<

������
����
���
���
����
����
=��?@@
���
��
�
��
�����
��
=@%?
����%

12
I	���
������
��		
���
�!��
����
�����
���
������
�����
���
����������	
�����%
L������

���
�����
����
����������%
���
����	
	�!�	�
��
P���
�����
��		
�����
������
�	��

the lower reaches threatening homes along riverside drive and Conine avenue.
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Flooding will occur all along the river including headwaters, tributaries and other streams 
within and near the Nisqually River Basin.
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Flooding will occur all along the river including headwaters, tributaries and other streams 
within and near the Nisqually River Basin.
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along Vail Cutoff Road and Reichel Road (east of the vicinity of Vail).
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residential areas of Cougar Mountain, Driftwood Valley, Falling Horseshoe and areas 
downstream in the Tumwater Valley. Flooding will occur all along the river including 
headwaters, tributaries and other streams within and near the Deschutes River Basin.
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Flooding will occur all along the river including headwaters, tributaries and other streams 
within and near the Deschutes River Basin.
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Flooding will occur for several residential and business areas around Bucoda. Flood 
waters will cover many roads.
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River Basin.
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inundating residential and business areas and numerous roads. Flooding will occur all 
along the river including headwaters, tributaries and other streams within and near the 
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Table 4.3.3: Flood Severity and Extent for Thurston County Rivers by River Gage Height
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in Thurston County.
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Flooding will occur over several roads in Independence valley including James Road, 
Independence Road, and Moon road. Flood waters will also cover nearby farm lands.

15.5

Several roads in Independence Valley with be inundated with swift moving water including 
SR12, James Road, Independence Road, and Moon Road. Flood waters will cut off access 
to and from the Confederated Tribes of the Chehalis Reservation and inundate nearby 
farm lands. Some residential structures may be threatened.
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Flooding will occur all along the river including headwaters, tributaries and other streams 
within and near the Chehalis River Basin.
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and other streams within and near the Chehalis River Basin.
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2. Groundwater Flooding
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Type 1: Intense - Short Duration Storms That Occur in Succession

���������
����
�����
����
"���)����������
��������������������������@?"��������-'�
���A�
�����������"��"����������
������
�������
�����
��"������"��	
���
�������
������
�=���""�
"������?��";�������������������"��"
���������B����
��B���"�&��������
�&����������
�"���
������
�������������)�"������������	���
��������"���
������
�������	�	�����
��	����"��
��
�������
��	
������������
�"��������
�����
"�����	����������7�������"������������������

River
Flood 
Severity

Events 
1968 to 
2009

Annual 
Probability

Rate of 
Occurrence 
(years)

Nisqually

Minor 24 58.5% 1.7

Moderate 4 9.8% 10.3

Major 5 12.2% 8.2

Deschutes

Minor 20 48.8% 2.1

Moderate 16 39.0% 2.6

Major 9 22.0% 4.6

������������

Minor 17 41.5% 2.4

Moderate 16 39.0% 2.6

Major 10 24.4% 4.1

Chehalis

Minor 62 151.2% 0.7

Moderate 23 56.1% 1.8

Major 9 22.0% 4.6

�	��� No Data Available

Table 4.3.4: Estimated Annual Probability and Rate of Occurrence for Minor, Moderate, and 
Major Flooding for Major Rivers in Thurston County
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Type 2: Persistent Low-intensity Precipitation Pattern
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3. Tidal Flooding
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4. Urban Flooding
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Figure 4.3.1 Scott Lake High Water and Rainfall (1997-2009)

Scott Lake 
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Flood Historical Occurrences and Impacts
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Table 4.3.5: Top Ten Record Floods for Thurston County Rivers

Nisqually at 
McKenna

Deschutes near 
Rainier

Skookumchuck 
near Bucoda

Chehalis near 
Grand Mound

Record 
Rank

Gage 
Ht

Date
Gage 
Ht

Date
Gage 
Ht

Date
Gage 
Ht

Date

1 17.13 02/08/1996 17.01 01/09/1990 17.87 02/08/1996 20.23 12/04/2007

2 13.00 01/29/1965 15.74 02/08/1996 17.72 01/08/2009 19.98 02/09/1996

3 12.48 11/30/1995 15.68 01/15/1974 17.33 01/10/1990 19.34 01/10/1990

4 12.39 12/26/1980 15.28 01/21/1972 17.23 11/25/1990 18.41 11/25/1986

5 12.38 12/12/1955 14.47 01/08/2009 16.82 01/21/1972 18.39 12/29/1937

6 11.78 11/23/1959 14.29 12/29/1996 16.82 04/05/1991 18.21 01/21/1972

7 11.31 01/10/1990 13.76 04/05/1991 16.76 12/30/1996 18.18 01/09/2009

8 11.30 02/11/1951 13.64 12/04/2007 16.60 02/11/1990 18.12 11/25/1990

9 11.14 04/05/1991 13.55 11/26/1998 16.51 03/09/1977 17.73 12/05/1975
10 11.04 12/10/1953 13.42 12/28/1998 16.18 12/02/1977 17.66 04/06/1991
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National Insurance Program and Repetitive Loss Properties

§201.6(c)(2)(ii):
[The risk assessment in all] plans approved after October 1, 2008 must also 
address National Flood Insurance Program (NFIP) insured structures that 
����	����	������������	�������	��	����!�

National Flood Insurance Progam
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Table 4.3.6: Summary of National Flood Insurance Program Premiums, Policies, and Claims�#

Total Number of Policies Total
Total 

Claims Total Paid Repetitive Severe
Community Premium V 

Zone
A 

Zone
Total Coverage Since 

1978
Since 1978 ������ ������

Bucoda $55,051 0 64 74 $10,033,700 42 $249,262 0 0
����� $4,652 0 0 14 $3,871,000 3 $8,088 0 0
Olympia $90,555 0 31 82 $25,265,400 16 $347,006 0 0

Rainier $326 0 0 1 $280,000 0 $0 0 0
Tenino $1,327 0 0 4 $633,700 7 $105,233 0 0
Tumwater $2,707 0 0 6 $1,482,000 2 $12,515 0 0
Yelm $17,617 0 11 28 $7,313,400 2 $7,603 0 0
Thurston 
County

$316,352 3 281 663 $141,785,400 215 $3,389,280 10 0

County Total : $488,587 3 387 872 $190,664,600 287 $4,118,987 10 0
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Table 4.3.7: Thurston County Repetitive Loss Properties
General Vicinity Flood Event Replacement 

Value*Block Street Zip 1 2 3 4

22000 Paul Bunyon Rd SE 98597 Jan-90 Feb-96 $1,000
400 "�!��
����
���� 98513 Dec-95 Feb-96 $122,000
11000 6th Ave SE 98513 Nov-95 Feb-96 $137,800
400 �L
"�!��
����
���� 98513 Dec-95 Feb-96 $149,300
18000 #����
P���
����
�L 98597 Jan-90 Feb-96 $133,200
18000 SE Dynamite Drive 98597 Jan-99 Feb-96 Jan-97 Dec-07 $114,300
8000 �{
����	�����
"� 98512 Mar-97 Mar-97 Jan-90 $192,200
17000 SE Deschutes Dr 98597 Jan-90 Dec-96 $44,800
17000 SE Corbin Rd** 98597 Jan-99 Feb-96 $46,600
8000 ��������
����
�{ 98512 Mar-96 Apr-99 $240,000
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Delineation of Flood Hazard Area
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�������������"���
"��������	�"���"�������
������������������������������"��"������
���������������
���
����
����&�����"�"�"������������)���
"�"������
�
�����"�&��������"�����
������
���"���"�"�&�
����������"
�����������	)�"���
�
�������������
��������	����'����"���������(�
����
�	&���
���
���
�"�
����"�����
������������"�����������	����)�
�
����"��"��������
	��������������
���'����"�����
?��
���	���"���"��������	
���&����"���"��������������(�
������
"�"�������
��"��������
�������	����
���
���������"��

Natural Hazards Mitigation Plan 
September 20094.3-26

Risk Assessment�������	
��	�����	������	������



,���";��"���
���"���������������"����������
��"������
"�"�������"�"�"������"��
���
	��	
��"����	���
�"�����	
�������	����-��
&�����.���&��������
"�"�������"�"�"���"���	��)�����	)�"������
"�����
���"�"�"����$�
��'�����������"������
���
"�"�������"�"�"���)	���
���
"�������������9"7��"��������"�"���
�����)������(	
"�"��"�������)����������"��"������)�	��
"������������
M��	������������	����
��	
���	���������'���"���"���������"�������"�����������"�����)���J�G� ���"�����������������	�)�
�
����
"�"�������"�"�"����������"��������������
��
���

Summary Assessment
�����"���
�������(�
����"�&��"��"��������	
�����8�&"�������
���������
��������"&���
�)�)"�"���
����	�	
�����	

����������%����)�
� !!2����3��	�
�� !!���������
�����������������������
$�)
	�
������������)	���	&&�������������
�&"���
���"����	���
�)����������"������������	������
����
����"��������
���������	���"������������������	����"���'�����������
�����	���
�)"�"����
�����(	
"�"��"�����)��"�������'����"���"���������������	�������"����������"&���	���
�)"�"������
���"�&�	�����"��������"����"��"�����!!*���
�������"���/����	&�������	���
�)"�"���"�����
���������
�
�4	�����������"�&������������"�����
��"�	������	�����"�&�����������	�������"���
"����
���
����

��	

�������"�&�����	�	���"����������������������������"&������������"&��
"�7�
��"�&�

Summary Risk Assessment for Flood in the Thurston Region

Flood Type
Probability of 
Occurrence

Vulnerability Risk

Riverine High Moderate High
Groundwater High Moderate High
Tidal Moderate ��� ���
Urban/Stormwater High Moderate Moderate
Overall Assessment High Moderate High

4.3-27 Natural Hazards Mitigation Plan 
September 2009

�������	
��	�����	������	������Risk Assessment



100 Year SFHA 500 Year SFHA High Groundwater All Flood Zones

Jurisdiction

Total 
Acres

In Hazard 
Area

% In 
Hazard 
Area

In Hazard 
Area

% In 
Hazard 
Area

In Hazard 
Area

% In 
Hazard 
Area

In Hazard 
Area

% In 
Hazard 
Area

Bucoda Total 380 170 45% 7 2% 57 15% 189 50%

����� City 10,550 495 5% 16 0% 804 8% 1,134 11%

UGA 10,645 614 6% 5 0% 468 4% 1,019 10%

Total 21,195 1,109 5% 20 0% 1,272 6% 2,154 10%

Olympia City 11,859 991 8% 4 0% 846 7% 1,601 14%

UGA 4,119 198 5% 0 0% 344 8% 538 13%

Total 15,978 1,189 7% 4 0% 1,191 7% 2,139 13%

Rainier City 1,105 3 0% 0 0% 72 6% 74 7%

UGA 319 4 1% 0 0% 16 5% 19 6%

Total 1,424 7 0% 0 0% 87 6% 94 7%

Tenino City 924 31 3% 10 1% 79 9% 100 11%

UGA 65 7 11% 0 0% 0 0% 7 11%

Total 989 38 4% 10 1% 79 8% 107 11%

Tumwater City 9,274 409 4% 247 3% 1,440 16% 1,848 20%

UGA 5,812 522 9% 126 2% 1,503 26% 1,998 34%

Total 15,086 931 6% 373 2% 2,943 20% 3,845 25%

Yelm City 3,634 134 4% 5 0% 362 10% 399 11%

UGA 2,396 79 3% 0 0% 408 17% 424 18%

Total 6,030 213 4% 5 0% 770 13% 823 14%

Ground Mound UGA Total 983 13 1% 0 0% 145 15% 150 15%

Chehalis Tribe Total 833 560 67% 0 0% 0 0% 560 67%

Nisqually Tribe Total 1,700 420 25% 0 0% 0 0% 420 25%

Total Cities 37,725 2,234 6% 290 1% 3,660 10% 5,346 14%

Total UGAs 24,339 1,436 6% 131 1% 2,884 12% 4,155 17%

Total Reservations 2,532 585 23% 0 0% 0 0% 980 23%

Rural Unincorporated County 406,242 30,665 8% 3,133 1% 27,819 7% 55,607 14%

Thurston County Total 470,839 35,316 8% 3,553 1% 34,363 7% 66,088 14%

Table 4.3.8: Flood Hazard Area by Jurisdiction
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Table 4.3.9: Flood Hazard Area, by Special Districts

100 Year SFHA 500 Year SFHA High Groundwater All Flood Zones

Total 
Acres

In Hazard 
Area

% in Haz-
ard Area

In Hazard 
Area

% in Haz-
ard Area

In Hazard 
Area

% in Haz-
ard Area

In Hazard 
Area

% in Haz-
ard Area

Fire Districts

Bucoda 379 170 45% 7 2% 57 15% 189 50%

Olympia 11,882 985 8% 0 0% 840 7% 1,591 13%

Tumwater1 10,057 588 6% 259 3% 1,647 16% 2,162 22%

1,11 "��������~����	�����2 101,349 11,448 11% 1,170 1% 9,549 9% 19,849 20%

2,4 Yelm/Rainer2 83,420 4,004 5% 362 0% 7,672 9% 11,140 13%

3 ����� 45,769 3,543 8% 1,057 2% 2,703 6% 6,614 14%

6 East Olympia 25,108 2,268 9% 151 1% 2,643 11% 4,392 17%

7 North Olympia 7,060 321 5% 0 0% 532 8% 823 12%

8 South Bay 13,113 380 3% 0 0% 1,146 9% 1,518 12%

9,5 $�����~�	���
����2 50,984 2,525 5% 79 0% 784 2% 3,276 6%

12 Tenino 44,254 2,958 7% 218 0% 2,945 7% 5,398 12%

13 '���S� 13,953 279 2% 0 0% 862 6% 1,132 8%

16 Gibson Valley 19,081 1,949 10% 47 0% 1,532 8% 2,706 14%

17 Bald Hills 44,962 3,731 8% 202 0% 1,457 3% 5,134 11%
School Districts

Centralia 12,852 1,869 15% 22 0% 1,187 9% 2,273 18%

'���S� 21,768 931 4% 0 0% 872 4% 1,792 8%

North Thurston 48,504 5,205 11% 967 2% 3,445 7% 8,910 18%

Olympia 51,918 4,145 8% 32 0% 1,667 3% 5,618 11%

Rainier 35,550 1,447 4% 156 0% 1,929 5% 3,253 9%

Rochester 68,314 8,406 12% 1,013 1% 2,820 4% 11,026 16%

Tenino 70,501 5,460 8% 347 0% 6,702 10% 10,713 15%

Tumwater 73,848 5,141 7% 541 1% 7,685 10% 12,204 17%

Yelm 126,543 8,932 7% 1,507 1% 8,078 6% 17,542 14%
Other Participating Jurisdictions (Service Area)

Intercity Transit 62,333 5,700 9% 379 1% 5,084 8% 10,170 16%

��&&� 21,160 690 3% 80 0% 1,400 7% 1,996 9%

(*Sewered Area).

Colleges

SPSCC-Main Campus 92 3 4% 0 0% 11 12% 14 15%

TESC - Main Campus 939 9 1% 0 0% 4 0% 13 1%

"��$�����

Providence St. Peter Hospital 157 22 14% 0 0% 1 1% 23 14%

Note: The service areas for the following participating jurisdictions are multi-county: Thurston 
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Table 4.3.10: Flood Hazard Area, Population, 2006 and 2030
Note: Majority of Parcel

Jurisdiction

2006 Population Estimate 2030 Population Forecast

Total
In Hazard 

Area
% in Haz-
ard Area Total

In Hazard 
Area

% in Haz-
ard Area

Bucoda Total 650 435 67% 1,050 565 54%

����� City 34,115 1,925 6% 52,015 1,990 4%

UGA 32,820 1,640 5% 54,740 2,220 4%

Total 66,935 3,565 5% 106,755 4,210 4%

Olympia City 44,350 1,045 2% 64,385 2,280 4%

UGA 10,820 560 5% 17,710 945 5%

Total 55,170 1,605 3% 82,095 3,225 4%

Rainier City 1,675 80 5% 2,540 85 3%

UGA 115 10 9% 355 10 3%

Total 1,790 90 5% 2,895 95 3%

Tenino City 1,525 30 2% 3,110 165 5%

UGA 20 5 25% 475 5 1%

Total 1,545 35 2% 3,585 170 5%

Tumwater City 15,475 820 5% 27,610 2,945 11%

UGA 6,180 990 16% 13,805 2,320 17%

Total 21,655 1,810 8% 41,415 5,265 13%

Yelm City 4,570 385 8% 21,025 710 3%

UGA 1,335 140 10% 3,035 230 8%

Total 5,905 525 9% 24,060 940 4%

Grand Mound UGA Total 845 25 3% 2,685 20 1%

Chehalis Reservation1 Total 35 30 86% 175 135 77%

Nisqually Reservation1 Total 635 0 0% 940 0 0%

Total Cities 102,360 4,720 5% 171,735 8,740 5%

Total UGAs 2 52,140 3,370 6% 92,810 5,750 6%

Total Reservations1 670 30 4% 1,115 135 12%
Rural Unincorporated 
County3 75,880 8,890 12% 107,285 10,634 10%

Thurston County Total 231,100 17,000 7% 372,900 25,300 7%

Source<���	
�����8�&"�����?����"�&���	��"��?��	������$�
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Table 4.3.11: Flood Hazard Area, Population - Special Districts, 2006 and 2030

2006 Population Estimate 2030 Population Forecast

Total
In Hazard 

Area
% in Hazard 

Area Total
In Hazard 

Area
% in Hazard 

Area

Fire Districts

Bucoda 650 435 67% 1,050 565 54%

Olympia 44,380 1,045 2% 64,505 2,280 4%

Tumwater1 16,365 1,030 6% 29,855 3,225 11%

1,11 "��������~����	�����2 20,200 3,220 16% 33,665 4,890 15%

2,4 Yelm/Rainier2 19,390 1,910 10% 43,935 2,720 6%

3 ����� 78,040 5,155 7% 121,245 5,910 5%

6 East Olympia 11,815 785 7% 17,430 1,545 9%

7 North Olympia 3,920 275 7% 4,730 300 6%

8 South Bay 7,165 670 9% 11,050 725 7%

9,5 $�����~�	���
����2 14,990 855 6% 21,420 1,070 5%

12 Tenino 5,425 685 13% 10,580 925 9%

13 '���S� 5,075 395 8% 6,870 440 6%

16 Gibson Valley 465 160 34% 1,430 180 13%

17 Bald Hills 3,170 360 11% 5,170 460 9%

School Districts

Centralia 380 170 45% 1,190 225 19%

'���S� 5,885 415 7% 7,885 460 6%

North Thurston 85,305 5,675 7% 131,365 6,910 5%

Olympia 58,000 1,900 3% 83,735 4,250 5%

Rainier 4,580 525 11% 16,110 650 4%

Rochester 12,555 1,540 12% 19,380 2,110 11%

Tenino 9,175 1,595 17% 17,985 2,115 12%

Tumwater 34,185 3,120 9% 57,795 5,665 10%

Yelm 21,040 2,055 10% 37,565 2,860 8%

Other Participating Juris-
dictions (Service Area)

Intercity Transit 143,815 6,680 5% 236,195 12,005 5%

��&&� 95,525 3,685 4% 230,265 12,700 6%

(*Sewered Area for 2006; 
������
�	�����
&�������

UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide: The 
Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of Olympia, 
&�����	���
"�����	
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Table 4.3.12: Flood Hazard Area, Employment, 2006 and 2030

Jurisdiction

2006 Employment Estimate 2030 Employment Forecast

Total
In Hazard 

Area
% in Haz-
ard Area Total

In Hazard 
Area

% in Haz-
ard Area

Bucoda Total 35 25 71% 175 85 49%
����� City 21,955 460 2% 34,120 1,640 5%

UGA 5,195 115 2% 7,995 170 2%
Total 27,150 575 2% 42,115 1,810 4%

Olympia City 53,400 1,945 4% 70,870 3,380 5%
UGA 1,470 45 3% 2,550 100 4%
Total 54,870 1,990 4% 73,420 3,480 5%

Rainier City 375 5 1% 1,065 5 0%
UGA 10 0 0% 20 0 0%
Total 385 5 1% 1,085 5 0%

Tenino City 810 0 0% 2,100 65 3%
UGA 35 0 0% 45 0 0%
Total 845 0 0% 2,145 65 3%

Tumwater City 17,775 860 5% 28,260 1,585 6%
UGA 2,270 170 7% 4,850 830 17%
Total 20,045 1,030 5% 33,110 2,415 7%

Yelm City 3,290 90 3% 8,080 325 4%
UGA 325 45 14% 545 50 9%
Total 3,615 135 4% 8,625 375 4%

Grand Mound UGA Total 445 20 4% 1,110 40 4%
Chehalis Reservation1 Total 860 800 93% 2,450 910 37%
Nisqually Reservation1 Total 720 0 0% 1,650 0 0%

Total Cities 97,640 3,390 3% 144,670 7,085 5%
Total UGAs 2 9,750 400 4% 17,120 1,190 7%
Total Reservations1 1,580 800 51% 4,100 910 22%

Rural Unincorporated 
County3 12,370 1,955 16% 18,795 3,000 16%

Thurston County Total 121,300 6,500 5% 184,700 12,200 7%

Source<���	
�����8�&"�����?����"�&���	��"��?��	������$�
������� !!2�
Explanations<�5	�)�
������������	�����
�	�"�&�
�%����"����
���	
�������	������
�"������
���
���"��������
 DE/�*�D
)���E
�����/
����D�"���
��
�����
�����"&��������)������'��"�����"����"�"������
� !����
���"�����������������	
)���&
�����
G8	
���	�"���
��
������	����"��������
�"����������	�"���
��
������	����������"����	��"��DE/����8���
���"���)�	��
"���
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Table 4.3.13: Flood Hazard Area, Employment - Special Districts, 2006 and 2030

2006 Employment Estimate 2030 Employment Forecast

Total
In Hazard 

Area
% in Hazard 

Area Total
In Hazard 

Area
% in Hazard 

Area

Fire Districts

Bucoda 35 25 71% 175 85 49%

Olympia 53,445 1,945 4% 71,015 3,385 5%

Tumwater1 18,545 875 5% 29,290 1,610 5%

1,11 "��������~����	�����2 5,460 1,770 32% 11,570 2,885 25%

2,4 Yelm/Rainier2 5,510 285 5% 12,030 675 6%

3 ����� 29,625 840 3% 45,875 2,135 5%

6 East Olympia 2,095 225 11% 3,400 465 14%

7 North Olympia 450 30 7% 615 40 7%

8 South Bay 1,110 125 11% 1,645 160 10%

9,5 $�����~�	���
����2 2,755 165 6% 4,095 285 7%

12 Tenino 1,240 80 6% 3,075 215 7%

13 '���S� 765 115 15% 1,120 140 13%

16 Gibson Valley 60 15 25% 165 25 15%

17 Bald Hills 240 45 19% 610 90 15%

School Districts

Centralia 40 10 25% 115 25 22%

'���S� 850 115 14% 1,230 140 11%

North Thurston 37,675 1,025 3% 57,820 2,550 4%

Olympia 48,130 1,985 4% 62,085 3,265 5%

Rainier 855 50 6% 2,005 90 4%

Rochester 3,790 1,430 38% 7,600 1,945 26%

Tenino 1,755 200 11% 4,115 455 11%

Tumwater 22,170 1,390 6% 36,835 2,985 8%

Yelm 6,090 335 6% 12,880 745 6%
Other Participating Jurisdictions (Service Area)

Intercity Transit 104,795 3,565 3% 154,615 7,470 5%

��&&� 90,055 2,705 3% 148,645 7,705 5%

(*Sewered Area for 2006; 
������
�	�����
&�������

UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide: The 
Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of Olympia, 
&�����	���
"�����	
�������

�.	���9�7��$"
��%"��
"����>�����
�������
�"�����"��������"�������	�����
�$"
��%���
�����M�"�������"�����)"����"����	�����
6��
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Table 4.3.14: Flood Hazard Area, Residential Dwellings, 2006 and 2030

Source<���	
�����8�&"�����?����"�&���	��"��?��	������$�
������� !!2�
Explanations<�5	�)�
������������	�����
�	�"�&�
�%����"����
���	
�������	������
�"������
���
���"��������
 DE/�*�D
)���E
�����/
����D�"���
��
�����
�����"&��������)������'��"�����"����"�"������
� !����
���"�����������������
	
)���&
�����
G8	
���	�"���
��
������	����"��������
�"����������	�"���
��
������	����������"����	��"��DE/����8���
���"���)�	��
"���

100 Year SFHA 500 Year SFHA

High 
Ground-

water

Jurisdiction

Total 
Acres

In Hazard 
Area

% In 
Hazard 
Area

In Hazard 
Area

% In 
Hazard 
Area

In Hazard 
Area

Bucoda Total 380 170 45% 7 2% 57

����� City 10,550 495 5% 16 0% 804

UGA 10,645 614 6% 5 0% 468

Total 21,195 1,109 5% 20 0% 1,272

Olympia City 11,859 991 8% 4 0% 846

UGA 4,119 198 5% 0 0% 344

Total 15,978 1,189 7% 4 0% 1,191

Rainier City 1,105 3 0% 0 0% 72

UGA 319 4 1% 0 0% 16

Total 1,424 7 0% 0 0% 87

Tenino City 924 31 3% 10 1% 79

UGA 65 7 11% 0 0% 0

Total 989 38 4% 10 1% 79

Tumwater City 9,274 409 4% 247 3% 1,440

UGA 5,812 522 9% 126 2% 1,503

Total 15,086 931 6% 373 2% 2,943

Yelm City 3,634 134 4% 5 0% 362

UGA 2,396 79 3% 0 0% 408

Total 6,030 213 4% 5 0% 770

Ground Mound UGA Total 983 13 1% 0 0% 145

Chehalis Tribe Total 833 560 67% 0 0% 0

Nisqually Tribe Total 1,700 420 25% 0 0% 0

Total Cities 37,725 2,234 6% 290 1% 3,660

Total UGAs 24,339 1,436 6% 131 1% 2,884

Total Reservations 2,532 980 39% 0 0% 0

Rural Unincorporated County 406,242 30,665 8% 3,133 1% 27,819

Thurston County Total 470,839 35,316 8% 3,553 1% 34,363

Natural Hazards Mitigation Plan 
September 20094.3-34

Risk Assessment�������	
��	�����	������	������



Table 4.3.15: Flood Hazard Area, Residential Dwellings - Special Districts, 2006 and 2030

2006 Dwelling Estimate 2030 Dwelling Forecast

Total
In Hazard 

Area
% in Hazard 

Area Total
In Hazard 

Area
% in Hazard 

Area
Fire Districts

Bucoda 255 170 67% 420 225 54%
Olympia 20,840 455 2% 31,725 1,160 4%
Tumwater1 7,755 420 5% 13,940 1,500 11%

1,11 "��������~����	�����2 7,525 1,135 15% 13,295 1,775 13%
2,4 Yelm/Rainier2 7,810 780 10% 19,010 1,160 6%
3 ����� 31,885 2,095 7% 51,430 2,470 5%
6 East Olympia 4,550 300 7% 7,015 615 9%
7 North Olympia 1,690 115 7% 2,150 135 6%
8 South Bay 2,855 275 10% 4,610 310 7%

9,5 $�����~�	���
����2 6,000 350 6% 8,830 455 5%
12 Tenino 2,170 260 12% 4,345 375 9%
13 '���S� 2,315 175 8% 3,315 210 6%
16 Gibson Valley 175 60 34% 580 75 13%
17 Bald Hills 1,320 150 11% 2,250 200 9%

School Districts
Centralia 145 65 45% 480 90 19%
'���S� 2,680 185 7% 3,805 220 6%
North Thurston 35,325 2,340 7% 56,380 2,960 5%
Olympia 25,740 780 3% 39,095 2,130 5%
Rainier 1,780 205 12% 7,180 275 4%
Rochester 4,570 485 11% 7,515 660 9%
Tenino 3,600 610 17% 7,335 855 12%
Tumwater 14,775 1,230 8% 25,220 2,255 9%
Yelm 8,550 840 10% 15,935 1,220 8%
Other Participating Jurisdictions (Service Area)

Intercity Transit 62,475 2,760 4% 105,855 5,360 5%
��&&� 43,335 1,565 4% 103,310 5,605 5%

/��������
����
���
Z@@��
������
�	�����
&�������
�'�
���
Z@�@<%

Note: The service areas for the following participating jurisdictions are multi-county or county-
wide: The Evergreen State College, South Puget Sound Community College, Thurston County 
P�Q�
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Table 4.3.16: Flood Hazard Area, Valuation of Building and Contents, 2006/2008

Jurisdiction

Residential Commercial/Industrial Government/Institutional

Total 
(mil. $)

In Haz-
ard Area

% in 
Hazard 
Area

Total (mil. 
$)

In Haz-
ard Area

% in 
Hazard 
Area

Total 
(mil. $)

In Haz-
ard Area

% in 
Hazard 
Area

Bucoda Total 19 13 69% 1 1 94% 2 2 91%

����� City 1,944 135 7% 1,265 32 3% 433 1 0%
UGA 2,036 82 4% 112 2 2% 133 26 20%
Total 3,980 217 5% 1,377 34 3% 567 28 5%

Olympia City 3,062 115 4% 1,952 59 3% 1,727 59 3%
UGA 930 51 5% 43 0 0% 17 0 2%
Total 3,993 166 4% 1,994 59 3% 1,745 59 3%

Rainier City 70 3 4% 6 0 0% 28 0 0%
UGA 7 1 9% 0 0 0% 0 0 0%
Total 77 3 4% 6 0 0% 28 0 0%

Tenino City 75 1 1% 17 0 0% 42 1 3%
UGA 1 0 10% 0 0 0% 0 0 0%
Total 76 1 2% 17 0 0% 42 1 3%

Tumwater City 1,039 61 6% 703 4 1% 423 111 26%
UGA 395 75 19% 119 6 5% 18 1 3%
Total 1,434 136 9% 822 9 1% 441 111 25%

Yelm City 266 21 8% 127 3 2% 140 0 0%
UGA 76 7 9% 6 5 84% 11 0 0%
Total 342 29 8% 134 8 6% 151 0 0%

Grand Mound UGA Total 15 1 5% 16 0 2% 15 14 96%

Chehalis Reservation1 Total 1 1 91% 9 0 3% 0 0 0%

Nisqually Reservation1 Total 11 0 0% 0 0 0% 50 0 0%

Total Cities 6,476 350 5% 4,071 99 2% 2,797 175 6%
Total UGAs 3,460 216 6% 296 13 4% 194 41 21%
Total Reservations 12 1 8% 9 0 3% 50 0 0%
Rural Unincorporated 
County 5,672 573 10% 193 36 19% 755 56 7%

Thurston County Total 15,620 1,140 7% 4,569 149 3% 3,796 272 7%

Natural Hazards Mitigation Plan 
September 20094.3-36

Risk Assessment�������	
��	�����	������	������



Table 4.3.17: Flood Hazard Area, Valuation of Building and Contents - Special Districts, 
2006/2008

Residential Commercial/Industrial Government/Institutional

Total 
(mil. $)

In Hazard 
Area

% in 
Hazard 
Area

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

Fire Districts

Bucoda 19 13 69% 1 1 94% 2 2 91%

Olympia 3,064 115 4% 1,952 59 3% 1,727 59 3%

Tumwater1 1,091 79 7% 755 4 0% 424 111 26%

1,11 "��������~����	�����2 1,114 177 16% 126 24 19% 135 55 41%

2,4 Yelm/Rainier2 1,099 120 11% 165 10 6% 192 0 0%

3 ����� 4,783 293 6% 1,415 39 3% 640 30 5%

6 East Olympia 991 54 5% 48 1 1% 26 7 27%

7 North Olympia 347 24 7% 6 1 18% 20 0 2%

8 South Bay 719 59 8% 20 3 14% 13 3 19%

9,5 $�����~�	���
����2 1,313 94 7% 39 5 12% 550 2 0%

12 Tenino 313 38 12% 29 0 1% 45 1 2%

13 '���S� 534 51 10% 5 2 41% 16 0 0%

16 Gibson Valley 22 9 39% 0 0 46% 0 0 100%

17 Bald Hills 211 19 9% 8 0 3% 4 0 0%

School Districts

Centralia 20 9 46% 0 0 100% 1 1 100%

'���S� 606 52 9% 5 2 37% 16 0 0%

North Thurston 5,475 333 6% 1,931 48 2% 642 33 5%

Olympia 4,540 219 5% 1,500 59 4% 2,151 63 3%

Rainier 258 31 12% 9 0 1% 30 0 0%

Rochester 572 60 10% 75 8 11% 107 55 51%

Tenino 536 84 16% 42 9 20% 49 4 7%

Tumwater 2,342 225 10% 832 13 2% 582 117 20%

Yelm 1,275 131 10% 175 10 6% 219 0 0%
Other Participating Jurisdictions (Service Area)

Intercity Transit 9,356 497 5% 4,208 103 2% 3,453 197 6%

��&&� 6,438 309 5% 3,604 94 3% 2,443 120 5%

*Sewered Area.

Note: The service areas for the following participating jurisdictions are multi-county or county-wide: The Evergreen State 
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Table 4.3.18: Flood Hazard Area, Valuation of Building and 
Contents - Colleges, 2006/2008

Table 4.3.19: Flood Hazard Area, Valuation of 
Building and Contents - Multi-County Districts, 

2006/2008

Government/Institutional

Total 
(mil. $)

In Haz-
ard Area

% in 
Hazard 
Area

College

The Evergreen State College 505 0 0%

South Puget Sound Community College 63 0 0%

 

Government/Institutional

Total 
(1,000 $)

In Hazard 
Area

% in 
Hazard 
Area

Thurston PUD
 Thurston County 1,780 552 31%

�����
#����� 1,046 57 5%
Grays Harbor County 69 0 0%
Mason County 63 15 24%
Pierce County 1,204 105 9%
Total 4,162 730 18%

Timberland Regional Library
Thurston County 6,700 0 0%
�����
#����� 4,533 886 20%
Grays Harbor County 4,277 1,532 36%
Mason County 5,273 0 0%
P���S�
#����� 2,698 516 19%
Total 23,481 2,934 12%

Note<�������
�"����
������
�������(	
"�"��"�����
���	��"*��	���*�"�� �
  

Natural Hazards Mitigation Plan 
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Table 4.3.20: Flood Hazard Area, Valuation of Building and 
�������!	;	<��;�����	*==>@*==K

Government/Institutional

Total 
(mil. $)

In Haz-
ard Area

% in 
Hazard 
Area

Hospital

Providence St. Peter Hospital 401 0 0%

4.3-39 Natural Hazards Mitigation Plan 
September 2009
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Table 4.3.21: Critical Facilities in Flood Hazard Zone

Critical Facility Sector and Subsector Total
In Hazard 

Area

% In 
Hazard 
Area

1. AGRICULTURE/FOOD SUPPLY 22 1 4.5%

1.1 PRODUCTION 2 0 0.0%

1.2 FOOD DISTRIBUTION/STORAGE 20 1 5.0%

2. GOVERNMENT 135 8 5.9%

2.1 FIRE SERVICES 43 4 9.3%

Z%Z
��{
L�I�"#L$L�& 9 1 11.1%

2.3 EMERGENCY OPERATIONS CENTERS 11 1 9.1%

2.4 CORONER/MORGUE 1 0 0.0%

Z%?
��L�&L" 69 2 2.9%

Z%�
�$�����#L 3 0 0.0%

4. MEDICAL CARE 84 5 6.0%

�%=%�
���PY&��� 4 0 0.0%

�%=%�
��"'L
#�Y�Y#� 36 4 11.1%

�%=%�
��"'L
#�Y�Y#�
�
"�"�� 5 0 0.0%

4.1.C URGENT CARE 6 1 16.7%

�%=%Q
��"'Y#��
��Y&L� 6 0 0.0%

�%Z
#�L$Y#��
QLPL�QL�#�
&"L�&$L�&
#L�&L" 1 0 0.0%

4.3A METHADONE 1 0 0.0%

�%��
QY����Y� 1 0 0.0%

�%�#
$L�&��
�L��&� 2 0 0.0%

4.3D BIRTHING CENTERS 2 0 0.0%

4.4 NURSING HOMES 7 0 0.0%

�%?
���Y�&LQ
�YUY�'
I�#Y�Y&YL� 13 0 0.0%

5. UTILITIES 8 0 0.0%

?%?
"�QY�~&L�LUY�Y�� 2 0 0.0%

?%�
Q�&�
&"���$Y��Y��
�Y�L� 1 0 0.0%

?%�
���YQ
{��&L
$���'L$L�& 5 0 0.0%

6. TRANSPORTATION 16 2 12.5%

�%�
"��Q�
�
#L�&L"�Y�L
$Y�L� 1951 189 9.7%

�%�
UL�Y#�L
I�L� 4 0 0.0%

6.5 STUDENT TRANSPORTATION 8 2 25.0%

6.6 MASS TRANSIT 2 0 0.0%

6.7 PORT 1 0 0.0%

Grand Total 266 16 6.0%

Natural Hazards Mitigation Plan 
September 20094.3-40
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Introduction
The views of Puget Sound, Mount Rainier, and the Cascade Mountains attract people to build their 
���������	������
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living room windows. Living on a sloping shoreline or a hillside does present risks. The landscapes 
of western Washington provides ample evidence that the surface of the earth is indeed constantly 
being rearranged by geomorphic and climatic processes. The forces of nature that create the beauty 
also pose hazards to people and communities when homes, utilities, and roads fall victim to the 
effects of natural hazards such as landslides.

Landslides cause $1 to $2 billion in damages and more than 25 fatalities on average each year in the 
United States.1 Local governments’ Critical Area Ordinances are intended to prevent the expansion 
����
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�
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the entire marine shoreline of Thurston County is dotted with residences. The high probability of 
occurrence of landslides combined with their destructive, but localized impacts results in an overall 
moderate risk rating.
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Landslides are the movement of rock, soil, or other debris, down a slope. In general, the term 
landslide includes a wide range of ground movement, such as rock falls, deep failure of slopes, and 
����������
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with water. They develop when water rapidly accumulates in the ground, such as during heavy 
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travel at avalanche speeds, growing in size as it picks up trees, rocks, and other materials along the 
way. Gravity acting on an overly steep slope is the primary cause of a landslide. However, they are 
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The following factors contribute to landslides and the movement of earth:

+� Erosion – Erosion caused by rivers, glaciers, or ocean waves.
+� -
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piles or from man-made structures may cause weak slopes to fail.
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+� Hydrologic factors – Rain, high water tables, little or no ground cover, and numerous freeze/
thaw cycles may cause weak slopes to fail.

+� Human activity – These include development activities such as poor drainage control, cutting, 
������������
����������
�����������������
�	�����	�	�
������	����
��
����	������������
Such activities can drastically modify landforms and groundwater conditions which can cause 
weak slopes to fail.

+� ;����������	�
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	�/�-
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�����	������*�

����
can trigger failure of weak slopes.

+� Increase of lateral pressures – Hydraulic pressures, tree roots, crystallization, swelling of clay 
soil may cause weak slopes to fail.

+� Regional tilting – Geological movements can trigger weak slopes to fail.
4	�����������	�	���
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marine shoreline landslides occur during the wet season, typically from October through April, 
but peak in December through February. The United States Geological Survey has researched 
past shoreline landslides and rainfall levels in the Seattle area to identify when these types of 
landslides are likely to occur. One such measure is a formula called the precipitation threshold. The 
cumulative precipitation threshold measures precipitation over the previous 18 days and indicates 
when the ground is saturated enough to be susceptible to landslides. Between 3.5 and 5.3 inches 
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occurred when this threshold was met or exceeded. By comparing recent and forecast rainfall levels, 
emergency management staff could notify media and at risk communities when to anticipate and 
take precautions for a potential landslide. The model was developed principally for the east Puget 
Sound area from Tacoma to Everett, but the USGS states that the threshold can serve as preliminary 
guidance for other Puget Sound Counties including the northern section of Thurston County.2

The Washington State Department of Ecology Shorelands and Environmental Assistance Program 
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��������
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�������
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�������%3:

Where Landslide Occur Factors

Landslides occur where they have 
occurred before 

Large, deep-seated slides tend to be a reactivation 
of existing landslide complexes. Slope stability maps 
can provide an excellent indication of unstable areas. 
A competent geological analysis can usually provide 
an estimate of stability of problem areas on a site. It 
cannot reliably provide a probability of failure or an 
exact map of the area to be affected. 

Landslides occur on steep slopes 

Steep slopes are typically found along shorelines 
where centuries of wave or river currents have eroded 
the toe of the slope. Most steep slopes around Puget 
Sound have experienced sliding in the past one or two 
hundred years. 
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obscured by vegetation or human development. The Washington State Department of Ecology also 
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Environment Warning Signs

Landscape

Head scarps or steep cliffs at the top of a slope
Benches, scarps, and large cracks 
Exposed clays uplifted on the beach 
Hummocky and uneven terrain
Trees or large blocks of clay partially buried in beach, not just drift 
logs

Roads, Utilities, 
Buildings

Sagging or taut utility lines
Separation of foundation from sill plate
Growing cracks in walls and window corners 
Broken or leaking water or sewer lines
Doors not closing properly
���������	
��������
�
�����	�
�����
���
�������	

Vegetation

Tilted trees
Curved trees
Split trunks and stretched roots
Large clusters of trees of similar age (often alder)

Water 

Small ponds on otherwise sloping terrain 
Disrupted natural drainage 
Unusually heavy or muddy seepage 
�������
��������
�
��������
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��
���
�������

Landslides occur on benches 
Relatively level benches on an otherwise steep slope 
often indicate areas of past slope movement. 

Landslides occur where drainage is 
causing a problem 

Landslides are often triggered by the failure of 
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���	����
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����	�
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��	��
�����

from driveways, roof areas, roads and other 
impermeable surfaces can cause slides.

Landslides occur where certain 
geologic conditions exist 

Landslides occur where certain combinations of soils 
are present. When layers of sand and gravel lie above 
less permeable silt and clay layers, groundwater can 
accumulate and zones of weakness can develop. 
In Puget Sound, this combination is common and 
widespread. Glacial outwash, often Esperance Sand 
�
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Whidbey formation. 
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There is no standard approach to measure the severity of a landslide. Severity can be measured 
in total cost of damages, impacts to transportation or utility systems, or in terms of injuries and 
�	��	����������������������<	����	�4������������������	������	�
����JKKQ]JKKK����	�^V_���������
in damages and response and recovery costs. It is the most damaging landslide recorded in Thurston 
County. Fortunately no one was seriously injured or killed in this slow moving landslide, but many 
residents in the densely developed Carlyon Beach community lost their homes. This incident did not 
impact the region’s residents outside the affected area, but Thurston County staff, other emergency 
�������	���
����������������
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������	����
����������	����������������	�������	�

The severity of a landslide can also be measured in terms of its size and composition: from a thin 
mass of soil a few yards wide to deep-seated bedrock slides miles across. The travel rate of a 
landslide can range from a few inches per month to many feet per second depending on the slope, 
type of material, and moisture content.
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The impacts of landslide hazards in Thurston County are numerous. Landslides can injure or kill 
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early morning hours while the family was still in bed.5 Past landslides highlight the fact that many 
homeowners lack insurance covering landslide hazards. Many Thurston County residents have lost 
their homes due to the damaging effects of landslides. Landslide damage can render the property 
���	���������
����	����������	�����;��������������	�������	�����	�����	��������	����������
loss for some homeowners is immense. People can suffer great emotional stress and anguish from 
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and stress.

Landslides can physically damage or destroy almost any infrastructure including buildings, utilities, 
streets, rail lines, bridges, and tunnels. Communities at large can face transportation disruptions 
�
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�	����	
������
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health and safety can be compromised from loss of energy, communications, water, and uncontrolled 
wastewater discharge.
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necessitate monitoring. Buildings and other infrastructure must be inspected to determine whether 
they are safe for occupancy or use. If a building is deemed unsafe, law enforcement personnel may 
need to increase patrols to decrease the risk of theft or criminal trespassing.
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data, and Federal Disaster Declarations for Thurston County suggest that the incidences of landslides 
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region are triggered by heavy precipitation. The Carlyon Beach/Hunter Point landslide represents 
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seven Federal Disaster Declarations were declared and all included landslides around the greater 
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certain to reoccur within a 25 year period. 

Landslide Historical Occurrences and Impacts
Several landslides have impacted the Thurston Region over the last two decades. It is important to 
highlight the effects and damages from these hazards to highlight their severity, costs, and point out 
the region’s vulnerabilities. Previous landslide events perhaps offer the best indication of the types of 
losses that local communities are likely to experience in the future.
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Mudslides
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saturating soils that began to slide. Three landslides on the tributary to Swift Creek triggered three 
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under the road to blowout. By the following day, the McLane Fire Department was able to shuttle 
residents who needed to move in and out on a footpath and logging road. By Thursday, the County 
Road Department opened a temporary one and a half mile detour route road that served residents for 
several months until a temporary bridge was constructed. The emergency construction of the detour 
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On December 3, a mudslide on Kennedy Creek Road in northwestern Thurston County destroyed 
the Ranch House BBQ restaurant and surrounding structures. Damage was estimated at $1 million. 
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least two homes to be tagged as uninhabitable off of Sunset Beach Road. 
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mile backups through the small Grays Harbor County community.
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Lakeridge Drive. Over $22 million in damages occurred to the road, sewer lines, and park facilities. 
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during this time period along several south Puget Sound shorelines in north Thurston County. 
Landslides in Sunrise Beach, Sunset Beach, Gravelly Beach, Carlyon Beach, and Hunter Point 
forced many families out of their homes. A total of 55 homes were initially deemed uninhabitable 
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northeastern corner of Carlyon Beach was the hardest hit area with thirty-seven homes declared 
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cracks in driveways slowly expanded from inches to several feet causing slumping and subsidence, 
destroying the foundations of many residents’ homes. Geologists determined that the landslide was 
a reactivation of an ancient slide likely caused by the heavy winter rains. The 66 acre slide caused 
substantial damage to the private community which maintains its own streets and water treatment 
system.N 
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aid from both Thurston County and Washington State Governor Gary Locke, no Federal Disaster 
Declaration was issued, however Federal Small Business Administration Loans were provided to 
some families to rebuild new homes. Some families were able to have their mortgages dismissed, 
others were less fortunate. 

The landslide hazard persists for the Carlyon Beach/Hunter Point area although movement has 
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hazard area. The County’s Critical Areas Ordinance prohibits substantial improvements to these 
properties. 
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to occupy. These storms also caused a slide south of the City of Rainier which threatened a section 
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Everson and Kalama, near the Canada and Oregon borders respectively, days earlier.
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Yelm. Although no homes were destroyed, the landslide threatened area residences. Thurston County 
declared seven homes unsafe for occupancy.K
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of Carlyon Avenue. It broke two sewer lines that served nearly two-thirds of Tumwater and the 
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possible that the pipes leaked prior to heavy rains and contributed to the weakening of the slope. The 
��������������&������
�������������������������	
�	�����	���	�
���	�����	���)&������
��
they were repaired. Public health notices were posted around the lake to warn residents not to come 
into contact with lake waters. Tumwater residents were asked to curtail their water use until the line 
was repaired. Emergency repairs took nearly two weeks and cost nearly $1 million.JX 
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triggered a landslide on a steep slope over Flumerfelt Road, southwest of Bucoda. The road was 
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bridge.

Delineation of Landslide Hazard Area
In general, landslide hazards occur throughout the county, especially all along the marine shoreline 
of northern Thurston County. For the purposes of the landslide hazard risk analysis, the landslide 
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within a geographic information system. This geographical delineation was then related to parcel 
data that was used to estimate the region’s population, employment, and the assets that fall into the 
hazard area. This delineation likely understates the hazard for the marine shoreline and overstates the 
hazard zone for areas outside of the marine shoreline, but the delineation is consistent with Thurston 
����	������

��	��
�	����|
����
������������	�����"��_�_�J�������	��������������
��
����
�
Thurston County.
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has mapped shallow and deep seated landslide occurrences and landslide landforms along the entire 
Thurston County marine shoreline zone and the shorelines of Capitol Lake. Though useful, the 
data is not a comprehensive summary of all landslide events and hazards. Geologists mapped data 
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data is intended to be used as a reconnaissance-level screening tool. The data is no substitute for 
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the entire marine shoreline of Thurston County is moderate to highly vulnerable to landslides 
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in downtown Olympia are also vulnerable. The shoreline has moderate residential development 
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Thurston County’s shoreline or creeks draining to the inlets have a moderate to high landslide hazard 
rating. In many instances, only a portion of a parcel is at risk, but in some areas, entire parcels are 
potentially vulnerable. 

Population and Employment in the Hazard Area
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and employment in the landslide hazard area are summarized in tables 4.4.3 through 4.4.6. These 
tables assesses an aspect of current and future vulnerability by providing data on the number of 
people living and working within the hazard area as compared to total population, by jurisdiction, in 
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Inventory of Assets and Dollar Value in the Hazard Area
�����	����������������
������
���������������	��	�������������������	�����
����	���
planning process. Estimates of the region’s structures and their contents in the landslide hazard area 
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existing and future structures which may be potentially affected by the hazard, as well as an estimate 
of structure and building contents value in order to provide information on potential dollar losses. 
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Critical Facilities and Infrastructure in Hazard Area
Based on the historical community impact from the effects of landslide events, it is clear that 
landslides can destroy or damage facilities that may be critical for responding to the disaster and for 
maintaining a safe environment and public order. Among these are communications installations; 
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sewage treatment facilities; hospitals; and police stations. In addition, natural hazards such as 
landslides can seriously disrupt the transportation network; bridges can be knocked out, and roads 
and highways damaged or blocked by debris, further isolating resources.
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with Thurston County Emergency Management. Critical facilities include both public and private 
facilities. For example, hospitals are critical facilities but are privately owned. Likewise a facility 
owned by one jurisdiction may be located within the boundaries of another; such as the County 
Courthouse complex which is located in the City of Olympia. Table 4.4.14 lists the type and number 
of critical facilities located in the landslide hazard area.
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Summary Assessment
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are exceptions, such as the Carlyon Beach landslide, landslides tend to occur in isolated, sparsely 
developed areas threatening individual structures and remote sections of the transportation, energy, 
and communications infrastructure suggesting low vulnerability. Because of the high probability of 
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Landslide Probability of 
Occurrence Vulnerability Risk

High Low Moderate
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Jurisdiction
Total Acres In Hazard 

Area

% In 
Hazard 

Area

Bucoda Total 379.6 13.8 3.6%

Lacey City 10549.7 40.2 0.4%
UGA 10645.1 58.1 0.5%
Total 21194.9 98.3 0.5%

Olympia City 11858.8 306.4 2.6%
UGA 4119.2 49.1 1.2%
Total 15978.0 355.5 2.2%

Rainier City 1104.8 9.3 0.8%
UGA 319.5 3.7 1.1%
Total 1424.2 13.0 0.9%

Tenino City 924.0 24.2 2.6%
UGA 65.2 3.1 4.8%
Total 989.3 27.3 2.8%

Tumwater City 9274.2 140.4 1.5%
UGA 5811.5 58.8 1.0%
Total 15085.7 199.2 1.3%

Yelm City 3633.7 27.8 0.8%
UGA 2395.9 3.2 0.1%
Total 6029.6 31.1 0.5%

Ground Mound UGA Total 982.9 1.2 0.1%

Chehalis Tribe Total 832.6 0.1 0.0%

Nisqually Tribe Total 1699.5 113.3 6.7%

Total Cities 37724.9 562.2 1.5%
Total UGAs 24339.4 177.2 0.7%
Total Reservations 2532.1 113.4 4.5%
Rural Unincorporated County 406242.4 39563.6 7.5%
Thurston County Total 470838.8 40416.4 8.6%

Landslide Hazard Area
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Landslide Hazard

Total Acres In Hazard 
Area

% in Hazard 
Area

Fire Districts

 Bucoda 379 14 4%

Olympia 11,882 312 3%

Tumwater1 10,057 148 1%
1,11 Rochester/Littlerock2 101,349 7,664 8%
2,4 Yelm/Rainer2 83,420 7,138 9%
3 Lacey 45,769 893 2%
6 East Olympia 25,108 226 1%
7 North Olympia 7,060 190 3%
8 South Bay 13,113 193 1%

9,5 McLane/Black Lake2 50,984 9,583 19%
12 Tenino 44,254 4,009 9%
13 "����� 13,953 760 5%
16 Gibson Valley 19,081 1,546 8%
17 Bald Hills 44,962 7,748 17%

School Districts
Centralia 12,852 1,052 8%
"����� 21,768 2,212 10%
North Thurston 48,504 836 2%
Olympia 51,918 5,829 11%
Rainier 35,550 3,408 10%
Rochester 68,314 4,238 6%
Tenino 70,501 4,083 6%
Tumwater 73,848 6,882 9%
Yelm 126,543 12,006 9%
Other Participating Jurisdictions (Service Area)
Intercity Transit 62,333 1,063 2%
LOTT* 21,160 280 1%

(*Sewered Area).

Colleges
SPSCC-Main Campus 92 0 0%
TESC - Main Campus 939 14 2%

���������
Providence St. Peter Hospital 157 1 0%
Note: The service areas for the following participating jurisdictions are 
multi-county: Thurston County PUD, Timberland Regional Library  (see 
local annex for details)

1Munn Lake Fire District 15 contracts services with the City of Tumwater Fire 
Department; its data is combined with Tumwater’s.
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data for the paired districts is combined.
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3Rural unincorporated county is the portion of the unincorporated county that lies outside UGA and Reservation boundaries.

Total
In Hazard 

Area

% in 
Hazard 

Area Total
In Hazard 

Area

% in 
Hazard 

Area

Bucoda Total 650 10 2% 1,050 217 21%

Lacey City 34,115 380 1% 52,015 1,540 3%
UGA 32,820 470 1% 54,740 4,755 9%
Total 66,935 850 1% 106,755 6,295 6%

Olympia City 44,350 3,330 8% 64,385 6,431 10%
UGA 10,820 455 4% 17,710 1,722 10%
Total 55,170 3,785 7% 82,095 8,153 10%

Rainier City 1,675 50 3% 2,540 456 18%
UGA 115 5 4% 355 84 24%
Total 1,790 55 3% 2,895 540 19%

Tenino City 1,525 10 1% 3,110 1,009 32%
UGA 20 5 25% 475 409 86%
Total 1,545 15 1% 3,585 1,418 40%

Tumwater City 15,475 1,680 11% 27,610 5,701 21%
UGA 6,180 180 3% 13,805 2,633 19%
Total 21,655 1,860 9% 41,415 8,334 20%

Yelm  City 4,570 20 0% 21,025 8,841 42%
UGA 1,335 20 1% 3,035 76 3%
Total 5,905 40 1% 24,060 8,916 37%

Grand Mound UGA Total 845 5 1% 2,685 2 0%

Chehalis Reservation1 Total 35 0 0% 175 40 23%

Nisqually Reservation1 Total 635 235 37% 940 276 29%

Total Cities 102,360 5,480 5% 171,735 24,194 14%
Total UGAs 2 52,140 1,140 2% 92,810 9,680 10%
Total Reservations1 670 235 35% 1,115 316 28%
Rural Unincorporated County3 75,880 11,810 16% 107,285 27,900 26%

Thurston County Total 231,100 18,700 8% 372,900 62,100 17%

Jurisdiction

2006 Population Estimate 2030 Population Forecast
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2006 Population Estimate 2030 Population Forecast

Total
In Hazard 

Area

% in 
Hazard 
Area Total

In Hazard 
Area

% in Hazard 
Area

Fire Districts

 Bucoda 650 10 2% 1,050 215 20%
Olympia 44,380 3,325 7% 64,505 6,430 10%
Tumwater1 16,365 1,735 11% 29,855 6,715 22%

1,11 Rochester/Littlerock2 20,200 1,905 9% 33,665 6,785 20%
2,4 Yelm/Rainier2 19,390 835 4% 43,935 12,155 28%
3 Lacey 78,040 2,430 3% 121,245 7,625 6%
4 Rainier 4,705 425 9% 8,095 2,125 26%
6 East Olympia 11,815 735 6% 17,430 3,225 19%
7 North Olympia 3,920 1,090 28% 4,730 1,290 27%
8 South Bay 7,165 1,020 14% 11,050 2,865 26%

9,5 McLane/Black Lake2 14,990 3,080 21% 21,420 6,295 29%
12 Tenino 5,425 390 7% 10,580 3,790 36%
13 "����� 5,075 1,380 27% 6,870 2,210 32%
16 Gibson Valley 465 210 45% 1,430 1,120 78%
17 Bald Hills 3,170 485 15% 5,170 1,315 25%

School Districts

Centralia 380 170 45% 1,190 940 79%

"����� 5,885 1,705 29% 7,885 2,705 34%

North Thurston 85,305 2,965 3% 131,365 9,495 7%

Olympia 58,000 6,865 12% 83,735 13,210 16%

Rainier 4,580 340 7% 16,110 10,305 64%

Rochester 12,555 1,340 11% 19,380 4,660 24%
Tenino 9,175 880 10% 17,985 6,215 35%

Tumwater 34,185 2,990 9% 57,795 10,745 19%

Yelm 21,040 1,380 7% 37,565 3,760 10%

Other Participating Jurisdictions (Service Area)

Intercity Transit 143,815 7,255 5% 236,195 28,065 12%
LOTT* 95,525 4,825 5% 230,265 22,780 10%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  The 
Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of Olym-
pia, Timberland Regional Library

����*�! Thurston Regional Planning Council������	���~�
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1Munn Lake Fire District 15 contracts services with the City of Tumwater Fire Department; its data is combined with Tumwater’s.
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3Rural unincorporated county is the portion of the unincorporated county that lies outside UGA and Reservation boundaries. 
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Total
In Hazard 

Area

% in 
Hazard 

Area Total
In Hazard 

Area

% in 
Hazard 

Area

Bucoda Total 35 0 0% 175 15 9%

Lacey City 21,955 655 3% 34,120 1,580 5%
UGA 5,195 175 3% 7,995 485 6%
Total 27,150 830 3% 42,115 2,065 5%

Olympia City 53,400 7,520 14% 70,870 10,850 15%
UGA 1,470 65 4% 2,550 130 5%
Total 54,870 7,585 14% 73,420 10,980 15%

Rainier City 375 15 4% 1,065 45 4%
UGA 10 0 0% 20 0 0%
Total 385 15 4% 1,085 45 4%

Tenino City 810 0 0% 2,100 310 15%
UGA 35 0 0% 45 5 11%
Total 845 0 0% 2,145 315 15%

Tumwater City 17,775 960 5% 28,260 1,730 6%
UGA 2,270 55 2% 4,850 230 5%
Total 20,045 1,015 5% 33,110 1,960 6%

Yelm  City 3,290 0 0% 8,080 350 4%
UGA 325 85 26% 545 85 16%
Total 3,615 85 2% 8,625 435 5%

Grand Mound UGA Total 445 15 3% 1,110 40 4%

Chehalis Reservation1 Total 860 0 0% 2,450 0 0%

Nisqually Reservation1 Total 720 490 68% 1,650 505 31%

Total Cities 97,640 9,150 9% 144,670 14,880 10%
Total UGAs 2 9,750 400 4% 17,120 980 6%
Total Reservations1 1,580 490 31% 4,100 505 12%
Rural Unincorporated County3 12,370 2,715 22% 18,795 5,055 27%

Thurston County Total 121,300 12,800 11% 184,700 21,400 12%

Jurisdiction

2006 Employment Estimate 2030 Employment Forecast
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1Munn Lake Fire District 15 contracts services with the City of Tumwater Fire Department; its data is combined with Tumwater’s.
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2006 Employment Estimate 2030 Employment Forecast

Total
In Hazard 

Area

% in 
Hazard 
Area Total

In Hazard 
Area

% in 
Hazard 
Area

Fire Districts

 Bucoda 35 0 0% 175 15 9%
Olympia 53,445 7,520 14% 71,015 10,850 15%
Tumwater1 18,545 965 5% 29,290 1,765 6%

1,11 Rochester/Littlerock2 5,460 685 13% 11,570 1,290 11%
2,4 Yelm/Rainier2 5,510 205 4% 12,030 830 7%
3 Lacey 29,625 1,455 5% 45,875 2,765 6%
4 Rainier 835 85 10% 1,825 260 14%
6 East Olympia 2,095 255 12% 3,400 540 16%
7 North Olympia 450 105 23% 615 145 24%
8 South Bay 1,110 95 9% 1,645 210 13%

9,5 McLane/Black Lake2 2,755 1,180 43% 4,095 1,890 46%
12 Tenino 1,240 55 4% 3,075 590 19%
13 "����� 765 170 22% 1,120 265 24%
16 Gibson Valley 60 30 50% 165 120 73%
17 Bald Hills 240 35 15% 610 135 22%
School Districts

Centralia 40 20 50% 115 85 74%
"����� 850 215 25% 1,230 325 26%
North Thurston 37,675 1,000 3% 57,820 2,405 4%
Olympia 48,130 8,170 17% 62,085 11,655 19%
Rainier 855 70 8% 2,005 420 21%
Rochester 3,790 595 16% 7,600 1,000 13%
Tenino 1,755 125 7% 4,115 890 22%
Tumwater 22,170 1,840 8% 36,835 3,505 10%
Yelm 6,090 730 12% 12,880 1,130 9%
Other Participating Jurisdictions (Service Area)

Intercity Transit 104,795 10,800 10% 154,615 16,970 11%
LOTT* 90,055 8,500 9% 148,645 15,005 10%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  
The Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of 
Olympia, Timberland Regional Library
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Total
In Hazard 

Area

% in 
Hazard 

Area Total
In Hazard 

Area

% in 
Hazard 

Area

Bucoda Total 255 5 2% 420 85 20%

Lacey City 14,995 130 1% 23,390 565 2%
UGA 12,540 180 1% 22,045 1,840 8%
Total 27,535 310 1% 45,435 2,405 5%

Olympia City 20,820 1,480 7% 31,655 2,695 9%
UGA 4,365 185 4% 7,460 720 10%
Total 25,185 1,665 7% 39,115 3,415 9%

Rainier City 610 20 3% 1,045 190 18%
UGA 45 0 0% 155 35 23%
Total 655 20 3% 1,200 225 19%

Tenino City 700 5 1% 1,320 415 31%
UGA 5 0 0% 195 170 87%
Total 705 5 1% 1,515 585 39%

Tumwater City 7,370 905 12% 12,975 2,840 22%
UGA 2,555 70 3% 5,785 1,045 18%
Total 9,925 975 10% 18,760 3,885 21%

Yelm  City 2,000 10 1% 9,410 4,120 44%
UGA 515 5 1% 1,255 30 2%
Total 2,515 15 1% 10,665 4,150 39%

Grand Mound UGA Total 325 0 0% 1,125 0 0%

Chehalis Reservation1 Total 15 0 0% 70 15 21%

Nisqually Reservation1 Total 225 85 38% 360 105 29%

Total Cities 46,750 2,560 5% 80,215 10,910 14%
Total UGAs 2 20,350 440 2% 38,020 3,840 10%
Total Reservations1 240 85 35% 430 120 28%
Rural Unincorporated County3 29,795 4,405 15% 44,260 10,990 25%

Thurston County Total 97,100 7,500 8% 162,900 25,900 16%

Jurisdiction

2006 Dwelling Estimate 2030 Dwelling Forecast
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2006 Dwelling Estimate 2030 Dwelling Forecast

Total
In Hazard 

Area

% in 
Hazard 
Area Total

In Hazard 
Area

% in 
Hazard 
Area

Fire Districts

 Bucoda 255 5 2% 420 85 20%
Olympia 20,840 1,480 7% 31,725 2,690 8%
Tumwater1 7,755 925 12% 13,940 3,230 23%

1,11 Rochester/Littlerock2 7,525 480 6% 13,295 2,270 17%
2,4 Yelm/Rainier2 7,810 330 4% 19,010 5,515 29%
3 Lacey 31,885 925 3% 51,430 2,970 6%
4 Rainier 1,825 170 9% 3,400 895 26%
6 East Olympia 4,550 280 6% 7,015 1,285 18%
7 North Olympia 1,690 485 29% 2,150 600 28%
8 South Bay 2,855 400 14% 4,610 1,175 25%

9,5 McLane/Black Lake2 6,000 1,100 18% 8,830 2,390 27%
12 Tenino 2,170 150 7% 4,345 1,535 35%
13 "����� 2,315 625 27% 3,315 1,070 32%
16 Gibson Valley 175 80 46% 580 455 78%
17 Bald Hills 1,320 205 16% 2,250 570 25%
School Districts

Centralia 145 65 45% 480 380 79%
"����� 2,680 770 29% 3,805 1,310 34%
North Thurston 35,325 1,130 3% 56,380 3,755 7%
Olympia 25,740 2,810 11% 39,095 5,495 14%
Rainier 1,780 135 8% 7,180 4,745 66%
Rochester 4,570 265 6% 7,515 1,415 19%
Tenino 3,600 335 9% 7,335 2,515 34%
Tumwater 14,775 1,400 9% 25,220 4,650 18%
Yelm 8,550 555 6% 15,935 1,585 10%
Other Participating Jurisdictions (Service Area)

Intercity Transit 62,475 3,095 5% 105,855 12,125 11%
LOTT* 43,335 2,265 5% 103,310 9,705 9%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  
The Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of 
Olympia, Timberland Regional Library
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Total 
(mil. $)

In 
Hazard 

Area

% in 
Hazard 

Area
Total 

(mil. $)

In 
Hazard 

Area

% in 
Hazard 

Area
Total 

(mil. $)

In 
Hazard 

Area

% in 
Hazard 

Area

Bucoda Total 19 0 0% 1 0 0% 2 0 0%

Lacey City 1,944 9 0% 1,265 90 7% 433 11 3%
UGA 2,036 41 2% 112 0 0% 133 36 27%
Total 3,980 50 1% 1,377 91 7% 567 48 8%

Olympia City 3,062 173 6% 1,952 89 5% 1,727 769 45%
UGA 930 51 5% 43 0 0% 17 0 1%
Total 3,993 224 6% 1,994 89 4% 1,745 769 44%

Rainier City 70 2 3% 6 0 0% 28 1 4%
UGA 7 0 4% 0 0 0% 0 0 0%
Total 77 3 3% 6 0 0% 28 1 4%

Tenino City 75 1 1% 17 0 0% 42 1 3%
UGA 1 0 21% 0 0 0% 0 0 0%
Total 76 1 1% 17 0 0% 42 1 3%

Tumwater City 1,039 100 10% 703 46 7% 423 44 10%
UGA 395 10 3% 119 9 7% 18 0 0%
Total 1,434 110 8% 822 55 7% 441 44 10%

Yelm  City 266 2 1% 127 0 0% 140 0 0%
UGA 76 1 2% 6 3 49% 11 11 100%
Total 342 3 1% 134 3 2% 151 11 7%

Grand Mound UGA Total 15 0 1% 16 0 2% 15 14 96%

Chehalis Reservation1 Total 1 0 0% 9 0 0% 0 0 0%

Nisqually Reservation1 Total 11 0 0% 0 0 0% 50 40 81%

Total Cities 6,476 287 4% 4,071 225 6% 2,797 827 30%
Total UGAs 2 3,460 104 3% 296 13 4% 194 62 32%
Total Reservations1 12 0 0% 9 0 0% 50 40 81%
Rural Unincorporated County3 5,672 1,037 18% 193 41 21% 755 583 77%

Thurston County Total 15,620 1,428 9% 4,569 279 6% 3,796 1,512 40%

Jurisdiction

Residential Commercial/Industrial Government/Institutional
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Residential Commercial/Industrial Government/Institutional

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

Fire Districts

 Bucoda 19 0 0% 1 0 0% 2 0 0%
Olympia 3,064 173 6% 1,952 89 5% 1,727 769 45%
Tumwater1 1,091 106 10% 755 46 6% 424 44 10%

1,11 Rochester/Littlerock2 1,114 82 7% 126 14 11% 135 73 54%
2,4 Yelm/Rainier2 1,099 57 5% 165 4 2% 192 12 6%
3 Lacey 4,783 137 3% 1,415 97 7% 640 98 15%
4 Rainier 270 30 11% 9 0 0% 30 1 4%
6 East Olympia 991 62 6% 48 6 12% 26 1 4%
7 North Olympia 347 108 31% 6 1 26% 20 0 2%
8 South Bay 719 124 17% 20 4 20% 13 0 2%

9,5 McLane/Black Lake2 1,313 325 25% 39 10 26% 550 508 92%
12 Tenino 313 28 9% 29 1 3% 45 4 9%
13 "����� 534 180 34% 5 0 2% 16 0 0%
16 Gibson Valley 22 11 48% 0 0 0% 0 0 0%
17 Bald Hills 211 33 16% 8 7 89% 4 0 0%
School Districts

Centralia 1 0 0% 0 0 0% 1 0 0%
"����� 16 0 0% 5 0 4% 16 0 0%
North Thurston 642 54 8% 1,931 96 5% 642 54 8%
Olympia 2,151 1,174 55% 1,500 98 7% 2,151 1,174 55%
Rainier 30 1 4% 9 0 4% 30 1 4%
Rochester 107 73 69% 75 11 14% 107 73 69%
Tenino 49 5 10% 42 2 5% 49 5 10%
Tumwater 582 149 26% 832 56 7% 582 149 26%
Yelm 219 55 25% 175 15 9% 219 55 25%
Other Participating Jurisdictions (Service Area)

Intercity Transit 9,356 419 4% 4,208 234 6% 3,453 1,416 41%
LOTT* 6,438 260 4% 3,604 163 5% 2,443 817 33%

*Sewered Area.

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  The Evergreen 
State College, South Puget Sound Community College, Thurston County PUD, Port of Olympia, Timberland Regional 
Library
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Government/Institutional

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

College
South Puget Sound Community College 63 0 0%

The Evergreen State College 505 0 0%

 

Government/Institutional

Total 
(1,000 $)

In Hazard 
Area

% in 
Hazard 
Area

Thurston PUD

 Thurston County 1,780 43 2%
Lewis County 1,046 219 21%
Grays Harbor County 69 0 0%
Mason County 63 0 0%
Pierce County 1,204 15 1%
Total 4,162 278 7%

Timberland Regional Library

Thurston County 6,700 0 0%
Lewis County 4,533 0 0%
Grays Harbor County 4,277 0 0%
Mason County 5,273 0 0%
#�����
!��	� 2,698 0 0%
Total 23,481 0 0%

	���: The service areas for these jurisdictions are multi-county-wide
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Government/Institutional

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

Hospital
Providence St. Peter Hospital 401 0 0%
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Critical Facility Sector and Subsector Total

In
Hazard 
Area

% In 
Hazard 
Area

1.  AGRICULTURE/FOOD SUPPLY 22 0 0.0%
1.1 PRODUCTION 2 0 0.0%
1.2 FOOD DISTRIBUTION/STORAGE 20 0 0.0%

2.  GOVERNMENT 135 0 0.0%
2.1 FIRE SERVICES 43 0 0.0%
2.2 LAW ENFORCEMENT 9 0 0.0%
2.3 EMERGENCY OPERATIONS CENTERS 11 0 0.0%
2.4 CORONER/MORGUE 1 0 0.0%
2.5 SHELTER 69 0 0.0%
2.7 AMBULANCE 3 0 0.0%

4.  MEDICAL CARE 84 0 0.0%
4.1.a HOSPITALS 4 0 0.0%
4.1.B LARGE CLINICS 36 0 0.0%
4.1.B LARGE CLINICS - RURAL 5 0 0.0%
4.1.C  URGENT CARE 6 0 0.0%
4.1.D SURGICAL SUITES 6 0 0.0%
4.2 CHEMICAL DEPENDENCY TREATMENT CENTER 1 0 0.0%
4.3A METHADONE 1 0 0.0%
4.3B DIALYSIS 1 0 0.0%
4.3C MENTAL HEALTH 2 0 0.0%
4.3D BIRTHING CENTERS 2 0 0.0%
4.4 NURSING HOMES 7 0 0.0%
4.5 ASSISTED LIVING FACILITIES 13 0 0.0%

5.  UTILITIES 8 0 0.0%
5.5 RADIO/TELEVISION 2 0 0.0%
5.6 DATA TRANSMISSION LINES 1 0 0.0%
5.8 SOLID WASTE MANAGEMENT 5 0 0.0%

6.  TRANSPORTATION 16 0 0.0%
6.3 ROADS - CENTERLINE MILES 1951 2.3 0.1%
6.4 VEHICLE FUEL 4 0 0.0%
6.5 STUDENT TRANSPORTATION 8 0 0.0%
6.6 MASS TRANSIT 2 0 0.0%
6.7 PORT 1 0 0.0%

Grand Total 266 0 0.0%
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Landslide Endnotes
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programs/sea/landslides/signs/signs.html

4Ibid
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Fire 
District Row Labels Total 

Fires Fires/Year
Total 
Acres 
Burned

Max 
Acres 
Burned

Mean 
Acres 
Burned

BUCODA 7 0.2 0.9 0.5 0.1
OLYMPIA 24 0.7 7.9 4 0.3
TUMWATER 41 1.2 27.9 4 0.7

*1,11 ROCHESTER/LITTLEROCK 436 12.5 531.7 50 1.2

*2,4 YELM/RAINIER 370 10.6 360.1 59 1.0

3 LACEY 719 20.5 383.2 54 0.5

*9,5 MCLANE/BLACKLAKE 184 5.3 122.0 14 0.7

6 EAST OLYMPIA 199 5.7 144.2 13 0.7

7 NORTH OLYMPIA 14 0.4 1.7 0.3 0.1

8 SOUTH BAY 164 4.7 41.6 3 0.3

12 TENINO 100 2.9 350.2 140 3.5

13 GRIFFIN 65 1.9 118.4 96 1.8

16 GIBSON VALLEY 33 0.9 50.2 25 1.5

17 BALD HILLS 117 3.3 126.5 23 1.1

Grand Total 2473 70.7 2266.4 140 0.9
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Fire Size (acres)
Historical 
# of Fires 
1972-2007

Probability Proportion
Predicted 
# of Fires 
2009-2034

Less than 1 2143 61.23 86.66% 1538

1 to 2 155 4.43 6.27% 111

2 to 5 110 3.14 4.45% 79

5 to 10 35 1.00 1.42% 25

10 to 50 26 0.74 1.05% 19

50 to 100 3 0.09 0.12% 2

Greater than 100 1 0.03 0.04% 1

Total 2473 - - 1775
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Delineation of Wildland Fire Hazard Area
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Critical Facilities and Infrastructure in Hazard Area
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�� ������������	��������������������������������������	�������&����
������ ���������	�������������
��������������������������(*����-*����������������	�����	����� �	��������������������������	����	��
��������������������� ����������	�������������������������@����@����� �	����� ��	�������������	�
������	���	����	���������	���������������	���	��������	������������������� ��	��������������	�����
�����	������������ �	�������
������ ����������	������������������������������������������ ������	��
���������	��� ��������������������������<�	����������������� ����������������������������������������	���
�	�� ��	��������������������������	�������������������������	��
�����������������������������
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�*�%��&�'����������9���#��
���$�����������0��������%�����

Wildland Fire Hazard Probability of 
���������� Vulnerability Risk

High Moderate Moderate
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Jurisdiction

Total 
Acres

In Hazard 
Area

% In 
Hazard 

Area

Bucoda Total 379.6 0.0 0.0%

Lacey City 10549.7 2.2 0.0%
UGA 10645.1 61.1 0.6%
Total 21194.9 63.3 0.3%

Olympia City 11858.8 306.8 2.6%
UGA 4119.2 875.7 21.3%
Total 15978.0 1182.4 7.4%

Rainier City 1104.8 0.0 0.0%
UGA 319.5 0.0 0.0%
Total 1424.2 0.0 0.0%

Tenino City 924.0 14.0 1.5%
UGA 65.2 46.3 71.0%
Total 989.3 60.3 6.1%

Tumwater City 9274.2 0.0 0.0%
UGA 5811.5 194.1 3.3%
Total 15085.7 194.1 1.3%

Yelm City 3633.7 0.0 0.0%
UGA 2395.9 0.0 0.0%
Total 6029.6 0.0 0.0%

Ground Mound UGA Total 982.9 250.1 25.4%

Chehalis Tribe Total 832.6 788.7 94.7%

Nisqually Tribe Total 1699.5 0.0 0.0%

Total Cities 37724.9 323.0 0.9%
Total UGAs 24339.4 1427.3 5.9%
Total Reservations 2532.1 788.7 31.1%
Rural Unincorporated County 406242.4 87939.0 7.5%
Thurston County Total 470838.8 90477.9 19.2%

Wildland Urban 
Interface Fire Hazard
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�������2��
Wildland Urban Interface 

Fire Hazard
Total 
Acres

In Hazard 
Area

% in Hazard 
Area

Fire Districts

Bucoda 379 0 0%

Olympia 11,882 285 2%

Tumwater1 10,057 0 0%
1,11 Rochester/Littlerock2 101,349 26,420 26%

2,4 Yelm/Rainer2 83,420 2,509 3%

3 Lacey 45,769 2 0%
6 East Olympia 25,108 0 0%
7 North Olympia 7,060 6,298 89%
8 South Bay 13,113 8,601 66%

9,5 McLane/Black Lake2 50,984 21,734 43%
12 Tenino 44,254 9,564 22%

13 ������ 13,953 13,273 95%

16 Gibson Valley 19,081 1,858 10%

17 Bald Hills 44,962 33 0%

School Districtsz
Centralia 12,852 165 1%

������ 21,768 14,169 65%

North Thurston 48,504 8,508 18%

Olympia 51,918 20,799 40%

Rainier 35,550 0 0%

Rochester 68,314 24,089 35%
Tenino 70,501 9,564 14%

Tumwater 73,848 18,065 24%

Yelm 126,543 9,555 8%

�����	������������'	*������������	+%��,���	$���:
Intercity Transit 62,333 2,292 4%
LOTT* 21,160 309 1%

(*Sewered Area).

�����'��

SPSCC-Main Campus 92 0 0%

TESC - Main Campus 939 497 53%

;��<�����
Providence St. Peter Hospital 157 0 0%

Note: The service areas for the following participating jurisdictions are 
multi-county: Thurston County PUD, Timberland Regional Library (see 
local annex for details)

(%�		������<����5��������(C���	���������� ��������������0�������!��������<����5�������	�9������������������	��������!�������1�
-<����5���������(��	��((�-��	��D�C��	��:��� �����	����������	���������	��9�����������������������������������������������������	���
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Jurisdiction

=>>?	����������	!������� 2030 Population Forecast

Total
In Hazard 

Area

% in 
Hazard 
Area Total

In Hazard 
Area

% in 
Hazard 
Area

Bucoda Total 650 0 0% 1,050 0 0%

Lacey City 34,115 0 0% 52,015 0 0%
UGA 32,820 215 1% 54,740 365 1%
Total 66,935 215 0% 106,755 365 0%

Olympia City 44,350 385 1% 64,385 1,715 3%
UGA 10,820 2,475 23% 17,710 3,800 21%
Total 55,170 2,860 5% 82,095 5,515 7%

Rainier City 1,675 0 0% 2,540 0 0%
UGA 115 0 0% 355 0 0%
Total 1,790 0 0% 2,895 0 0%

Tenino City 1,525 5 0% 3,110 40 1%
UGA 20 5 25% 475 430 91%
Total 1,545 10 1% 3,585 470 13%

Tumwater City 15,475 0 0% 27,610 0 0%
UGA 6,180 105 2% 13,805 1,195 9%
Total 21,655 105 0% 41,415 1,195 3%

Yelm City 4,570 0 0% 21,025 0 0%
UGA 1,335 0 0% 3,035 0 0%
Total 5,905 0 0% 24,060 0 0%

Grand Mound UGA Total 845 390 46% 2,685 980 36%

Chehalis Reservation1 Total 35 35 100% 175 150 86%

Nisqually Reservation1 Total 635 0 0% 940 0 0%

Total Cities 102,360 390 0% 171,735 1,755 1%
Total UGAs 2 52,140 3,190 6% 92,810 6,770 7%
Total Reservations1 670 35 5% 1,115 150 13%
Rural Unincorporated 
County3 75,880 27,240 36% 107,285 37,917 35%

Thurston County Total 231,100 30,900 13% 372,900 46,600 12%
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=>>?	����������	!������� 2030 Population Forecast

Total
In Hazard 

Area
% in Hazard 

Area Total
In Hazard 

Area
% in Hazard 

Area

Fire Districts

Bucoda 650 0 0% 1,050 0 0%

Olympia 44,380 385 1% 64,505 1,715 3%

Tumwater1 16,365 0 0% 29,855 0 0%

1,11 Rochester/Littlerock2 20,200 4,225 21% 33,665 8,210 24%

2,4 Yelm/Rainer2 19,390 1,405 7% 43,935 1,655 4%

3 Lacey 78,040 0 0% 121,245 40 0%

4 Rainier 4,705 145 3% 8,095 220 3%

6 East Olympia 11,815 0 0% 17,430 0 0%

7 North Olympia 3,920 3,620 92% 4,730 4,360 92%

8 South Bay 7,165 4,240 59% 11,050 5,355 48%

9,5 McLane/Black Lake2 14,990 11,660 78% 21,420 16,625 78%

12 Tenino 5,425 320 6% 10,580 1,495 14%

13 ������ 5,075 4,960 98% 6,870 6,740 98%

16 Gibson Valley 465 10 2% 1,430 295 21%

17 Bald Hills 3,170 0 0% 5,170 50 1%

School Districts

Centralia 380 5 1% 1,190 95 8%

������ 5,885 5,070 86% 7,885 6,890 87%

North Thurston 85,305 4,190 5% 131,365 5,335 4%

Olympia 58,000 12,075 21% 83,735 17,375 21%

Rainier 4,580 0 0% 16,110 0 0%

Rochester 12,555 2,430 19% 19,380 5,920 31%

Tenino 9,175 320 3% 17,985 1,495 8%

Tumwater 34,185 5,330 16% 57,795 7,740 13%

Yelm 21,040 1,405 7% 37,565 1,705 5%

�����	������������'	*������������	+%��,���	$���:

Intercity Transit 143,815 3,705 3% 236,195 6,705 3%

LOTT* 95,525 1,615 2% 230,265 7,075 3%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide: The 
Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of Olympia, 
Timberland Regional Library

(%�		������<����5��������(C���	���������� ��������������0�������!��������<����5�������	�9������������������	��������!�������1�
-<����5���������(��	��((�-��	��D�C��	��:��� �����	����������	���������	��9�����������������������������������������������������	���
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Total
In Hazard 

Area

% in 
Hazard 

Area Total
In Hazard 

Area

% in 
Hazard 

Area

Bucoda Total 35 0 0% 175 0 0%

Lacey City 21,955 0 0% 34,120 0 0%
UGA 5,195 10 0% 7,995 30 0%
Total 27,150 10 0% 42,115 30 0%

Olympia City 53,400 80 0% 70,870 215 0%
UGA 1,470 285 19% 2,550 485 19%
Total 54,870 365 1% 73,420 700 1%

Rainier City 375 0 0% 1,065 0 0%
UGA 10 0 0% 20 0 0%
Total 385 0 0% 1,085 0 0%

Tenino City 810 0 0% 2,100 0 0%
UGA 35 0 0% 45 5 11%
Total 845 0 0% 2,145 5 0%

Tumwater City 17,775 0 0% 28,260 0 0%
UGA 2,270 10 0% 4,850 105 2%
Total 20,045 10 0% 33,110 105 0%

Yelm  City 3,290 0 0% 8,080 0 0%
UGA 325 0 0% 545 0 0%
Total 3,615 0 0% 8,625 0 0%

Grand Mound UGA Total 445 20 4% 1,110 110 10%

Chehalis Reservation1 Total 860 860 100% 2,450 2,450 100%

Nisqually Reservation1 Total 720 0 0% 1,650 0 0%

Total Cities 97,640 80 0% 144,670 215 0%
Total UGAs 2 9,750 330 3% 17,120 740 4%
Total Reservations1 1,580 860 54% 4,100 2,450 60%
Rural Unincorporated County3 12,370 4,400 36% 18,795 6,805 36%

Thurston County Total 121,300 5,700 5% 184,700 10,200 6%

Jurisdiction

=>>?	!����"����	!������� =>E>	!����"����	��������
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=>>?	!����"����	!������� =>E>	!����"����	��������

Total
In Hazard 

Area

% in 
Hazard 
Area Total

In Hazard 
Area

% in 
Hazard 
Area

Fire Districts

Bucoda 35 0 0% 175 0 0%
Olympia 53,445 80 0% 71,015 215 0%
Tumwater1 18,545 0 0% 29,290 0 0%

1,11 Rochester/Littlerock2 5,460 1,555 28% 11,570 4,025 35%
2,4 Yelm/Rainer2 5,510 170 3% 12,030 260 2%
3 Lacey 29,625 0 0% 45,875 5 0%
4 Rainier 835 20 2% 1,825 30 2%
6 East Olympia 2,095 0 0% 3,400 0 0%
7 North Olympia 450 410 91% 615 570 93%
8 South Bay 1,110 540 49% 1,645 700 43%

9,5 McLane/Black Lake2 2,755 2,130 77% 4,095 3,170 77%
12 Tenino 1,240 45 4% 3,075 150 5%
13 ������ 765 715 93% 1,120 1,065 95%
16 Gibson Valley 60 10 17% 165 35 21%
17 Bald Hills 240 0 0% 610 5 1%
School Districts

Centralia 40 5 13% 115 15 13%

������ 850 730 86% 1,230 1,085 88%

North Thurston 37,675 530 1% 57,820 690 1%
Olympia 48,130 2,280 5% 62,085 3,455 6%

Rainier 855 0 0% 2,005 0 0%
Rochester 3,790 1,325 35% 7,600 3,640 48%
Tenino 1,755 45 3% 4,115 150 4%

Tumwater 22,170 580 3% 36,835 900 2%
Yelm 6,090 170 3% 12,880 265 2%

�����	������������'	*������������	+%��,���	$���:

Intercity Transit 104,795 1,235 1% 154,615 1,990 1%
LOTT* 90,055 85 0% 148,645 835 1%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide: 
The Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of 
Olympia, Timberland Regional Library

(%�		������<����5��������(C���	���������� ��������������0�������!��������<����5�������	�9������������������	��������!�������1�
-<����5���������(��	��((�-��	��D�C��	��:��� �����	����������	���������	��9�����������������������������������������������������	���
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Total
In Hazard 

Area

% in 
Hazard 

Area Total
In Hazard 

Area

% in 
Hazard 

Area

Bucoda Total 255 0 0% 420 0 0%

Lacey City 14,995 0 0% 23,390 0 0%
UGA 12,540 95 1% 22,045 160 1%
Total 27,535 95 0% 45,435 160 0%

Olympia City 20,820 165 1% 31,655 780 2%
UGA 4,365 1,060 24% 7,460 1,690 23%
Total 25,185 1,225 5% 39,115 2,470 6%

Rainier City 610 0 0% 1,045 0 0%
UGA 45 0 0% 155 0 0%
Total 655 0 0% 1,200 0 0%

Tenino City 700 0 0% 1,320 15 1%
UGA 5 0 0% 195 175 90%
Total 705 0 0% 1,515 190 13%

Tumwater City 7,370 0 0% 12,975 0 0%
UGA 2,555 40 2% 5,785 490 8%
Total 9,925 40 0% 18,760 490 3%

Yelm  City 2,000 0 0% 9,410 0 0%
UGA 515 0 0% 1,255 0 0%
Total 2,515 0 0% 10,665 0 0%

Grand Mound UGA Total 325 150 46% 1,125 405 36%

Chehalis Reservation1 Total 15 15 100% 70 60 86%

Nisqually Reservation1 Total 225 0 0% 360 0 0%

Total Cities 46,750 170 0% 80,215 795 1%
Total UGAs 2 20,350 1,350 7% 38,020 2,920 8%
Total Reservations1 240 15 6% 430 60 14%
Rural Unincorporated County3 29,795 10,995 37% 44,260 15,980 36%

Thurston County Total 97,100 12,500 13% 162,900 19,800 12%

Jurisdiction

=>>?	KN�����'	!������� =>E>	KN�����'	��������
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=>>?	KN�����'	!������� =>E>	KN�����'	��������

Total
In Hazard 

Area

% in 
Hazard 
Area Total

In Hazard 
Area

% in 
Hazard 
Area

Fire Districts

Bucoda 255 0 0% 420 0 0%
Olympia 20,840 165 1% 31,725 780 2%
Tumwater1 7,755 0 0% 13,940 0 0%

1,11 Rochester/Littlerock2 7,525 1,610 21% 13,295 3,350 25%
2,4 Yelm/Rainer2 7,810 575 7% 19,010 715 4%
3 Lacey 31,885 0 0% 51,430 15 0%
4 Rainier 1,825 60 3% 3,400 95 3%
6 East Olympia 4,550 0 0% 7,015 0 0%
7 North Olympia 1,690 1,565 93% 2,150 1,990 93%
8 South Bay 2,855 1,685 59% 4,610 2,245 49%

9,5 McLane/Black Lake2 6,000 4,525 75% 8,830 6,645 75%
12 Tenino 2,170 120 6% 4,345 605 14%
13 ������ 2,315 2,260 98% 3,315 3,255 98%
16 Gibson Valley 175 5 3% 580 120 21%
17 Bald Hills 1,320 0 0% 2,250 20 1%
School Districts

Centralia 145 0 0% 480 40 8%

������ 2,680 2,315 86% 3,805 3,330 88%

North Thurston 35,325 1,665 5% 56,380 2,235 4%
Olympia 25,740 4,835 19% 39,095 7,180 18%

Rainier 1,780 0 0% 7,180 0 0%
Rochester 4,570 930 20% 7,515 2,445 33%
Tenino 3,600 120 3% 7,335 605 8%

Tumwater 14,775 2,065 14% 25,220 3,170 13%
Yelm 8,550 575 7% 15,935 735 5%

Intercity Transit 62,475 1,310 2% 105,855 2,460 2%
LOTT* 43,335 670 2% 103,310 3,120 3%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide: 
The Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of 
Olympia, Timberland Regional Library
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Total 
+����	O:

In 
Hazard 

Area

% in 
Hazard 

Area
Total 

+����	O:

In 
Hazard 

Area

% in 
Hazard 

Area
Total 

+����	O:

In 
Hazard 

Area

% in 
Hazard 

Area

Bucoda Total OQX O> 0% OQ O> 0% O= O> 0%

Lacey City $1,944 $0 0% $1,265 $0 0% $433 $0 0%
UGA $2,036 $6 0% $112 $0 0% $133 $0 0%
Total OEZX[> O? 0% OQZE\\ O> 0% O�?\ O> 0%

Olympia City $3,062 $30 1% $1,952 $20 1% $1,727 $3 0%
UGA $930 $215 23% $43 $10 23% $17 $1 4%
Total OEZXXE O=
� 6% OQZXX
 OE> 1% OQZ\
� O
 0%

Rainier City $70 $0 0% $6 $0 0% $28 $0 0%
UGA $7 $0 0% $0 $0 0% $0 $0 0%
Total O\\ O> 0% O? O> 0% O=[ O> 0%

Tenino City $75 $0 1% $17 $0 0% $42 $0 1%
UGA $1 $0 22% $0 $0 0% $0 $0 0%
Total O\? OQ 1% OQ\ O> 0% O
= O> 1%

Tumwater City $1,039 $0 0% $703 $0 0% $423 $0 0%
UGA $395 $8 2% $119 $0 0% $18 $0 0%
Total OQZ
E
 O[ 1% O[== O> 0% O

Q O> 0%

Yelm  City $266 $0 0% $127 $0 0% $140 $0 0%
UGA $76 $0 0% $6 $0 0% $11 $0 0%
Total OE
= O> 0% OQE
 O> 0% OQ�Q O> 0%

Grand Mound UGA Total OQ� O? 43% OQ? O= 14% OQ� OQ� 100%

Chehalis Reservation1 Total OQ OQ 100% OX OX 100% O> O> 0%

Nisqually Reservation1 Total OQQ O> 0% O> O> 0% O�> O> 0%

Total Cities O?Z
\? OEQ 0% O
Z>\Q O=> 0% O=Z\X\ O
 0%
Total UGAs 2 OEZ
?> O=E� 7% O=X? OQ= 4% OQX
 OQ? 8%
Total Reservations1 OQ= OQ 9% OX OX 100% O�> O> 0%
Rural Unincorporated County3 O�Z?\= O=Z
XE 44% OQXE O

 23% O\�� O�[? 78%

Thurston County Total OQ�Z?=> O=Z\?> 18% O
Z�?X O[� 2% OEZ\X? O?>� 16%

Jurisdiction

Residential ��������������������� ]�,���������������������
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Residential ��������������������� ]�,���������������������

Total 
+����	O:

In Hazard 
Area

% in 
Hazard 
Area

Total 
	+����	O:

In 
Hazard 
Area

% in 
Hazard 
Area

Total 
	+����	O:

In 
Hazard 
Area

% in 
Hazard 
Area

Fire Districts

Bucoda $19 $0 0% $1 $0 0% $2 $0 0%

Olympia $3,064 $30 1% $1,952 $20 1% $1,727 $3 0%

Tumwater1 $1,091 $0 0% $755 $0 0% $424 $0 0%

1,11 Rochester/Littlerock2 $1,383 $255 18% $135 $25 19% $166 $21 13%

2,4 Yelm/Rainer2 $830 $97 12% $156 $1 0% $162 $1 1%

3 Lacey $4,783 $0 0% $1,415 $0 0% $640 $0 0%

4 Rainier $270 $10 4% $9 $0 0% $30 $0 0%

6 East Olympia $991 $0 0% $48 $0 0% $26 $0 0%

7 North Olympia $347 $316 91% $6 $6 100% $20 $20 100%

8 South Bay $719 $445 62% $20 $9 47% $13 $10 77%

9,5 McLane/Black Lake2 $1,313 $1,066 81% $39 $21 53% $550 $532 97%

12 Tenino $313 $23 7% $29 $0 0% $45 $0 1%

13 ������ $534 $527 99% $5 $4 79% $16 $16 100%

16 Gibson Valley $22 $0 2% $0 $0 0% $0 $0 0%

17 Bald Hills $211 $0 0% $8 $0 0% $4 $0 0%

School Districts

Centralia $20 $0 1% $0 $0 0% $1 $0 0%

������ $606 $537 89% $5 $4 79% $16 $16 100%

North Thurston $5,475 $441 8% $1,931 $9 0% $642 $10 2%

Olympia $4,540 $1,152 25% $1,500 $43 3% $2,151 $553 26%

Rainier $258 $0 0% $9 $0 0% $30 $0 0%

Rochester $572 $103 18% $75 $23 30% $107 $21 20%

Tenino $536 $23 4% $42 $0 0% $49 $0 1%

Tumwater $2,342 $401 17% $832 $5 1% $582 $4 1%

Yelm $1,275 $107 8% $175 $1 0% $219 $1 1%

�����	������������'	*������������	+%��,���	$���:

Intercity Transit $9,356 $258 3% $4,208 $28 1% $3,453 $525 15%

LOTT* $6,438 $179 3% $3,604 $19 1% $2,443 $2 0%

*Sewered Area.
Note: The service areas for the following participating jurisdictions are multi-county or county-wide: The Evergreen State 
College, South Puget Sound Community College, Thurston County PUD, Port of Olympia, Timberland Regional Library

(%�		������<����5��������(C���	���������� ��������������0�������!��������<����5�������	�9������������������	��������!�������1�
-<����5���������(��	��((�-��	��D�C��	��:��� �����	����������	���������	��9�����������������������������������������������������	���
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]�,���������������������

Total 
+����	O:

In 
Hazard 
Area

% in 
Hazard 
Area

�����'�

The Evergreen State College 505 505 100%

South Puget Sound Community College 63 0 0%
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]�,���������������������

Total 
+QZ>>>	O:

In Hazard 
Area

% in 
Hazard 
Area

Thurston PUD

 Thurston County 1,780 114 6%
Lewis County 1,046 166 16%
Grays Harbor County 69 0 0%
Mason County 63 0 0%
Pierce County 1,204 15 1%
Total 4,162 296 7%

^��_������	`�'�����	g�_���"

Thurston County 6,700 0 0%
Lewis County 4,533 2,291 51%
Grays Harbor County 4,277 0 0%
Mason County 5,273 0 0%
�	
��
������ 2,698 0 0%
Total 23,481 2,291 10%

	���6�!������ �������������������������������	�����������+���	��+����
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]�,���������������������

Total 
+����	O:

In 
Hazard 
Area

% in 
Hazard 
Area

Hospital
Providence St. Peter Hospital 401 401 100%
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Critical Facility Sector and Subsector Total
In Hazard 

Area

% In 
Hazard 
Area

Q�	$]`��jg^j`!����K	%j��gm 22 1 4.5%

1.1 PRODUCTION 2 1 50.0%

1.2 FOOD DISTRIBUTION/STORAGE 20 0 0.0%

=�	]�q!`;{!;^ 135 17 12.6%

2.1 FIRE SERVICES 43 13 30.2%

2.2 LAW ENFORCEMENT 9 0 0.0%

2.3 EMERGENCY OPERATIONS CENTERS 11 0 0.0%

2.4 CORONER/MORGUE 1 0 0.0%

2.5 SHELTER 69 4 5.8%

2.7 AMBULANCE 3 0 0.0%

4. MEDICAL CARE 84 2 2.4%

4.1.A HOSPITALS 4 0 0.0%

4.1.B LARGE CLINICS 36 0 0.0%

4.1.B LARGE CLINICS - RURAL 5 2 40.0%

4.1.C URGENT CARE 6 0 0.0%

4.1.D SURGICAL SUITES 6 0 0.0%

4.2 CHEMICAL DEPENDENCY TREATMENT CENTER 1 0 0.0%

4.3A METHADONE 1 0 0.0%

4.3B DIALYSIS 1 0 0.0%

4.3C MENTAL HEALTH 2 0 0.0%

4.3D BIRTHING CENTERS 2 0 0.0%

4.4 NURSING HOMES 7 0 0.0%

4.5 ASSISTED LIVING FACILITIES 13 0 0.0%

5. UTILITIES 8 0 0.0%

5.5 RADIO/TELEVISION 2 0 0.0%

5.6 DATA TRANSMISSION LINES 1 0 0.0%

5.8 SOLID WASTE MANAGEMENT 5 0 0.0%

?�	^`$;%��`^$^��; 16 1 6.3%

6.3 ROADS - CENTERLINE MILES 1951 630 32.3%

6.4 VEHICLE FUEL 4 0 0.0%

6.5 STUDENT TRANSPORTATION 8 1 12.5%

6.6 MASS TRANSIT 2 0 0.0%

6.7 PORT 1 0 0.0%

Grand Total 265 21 0.0%
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Figure 4.6.1: Volcanic Hazards
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4.6-1 Natural Hazards Mitigation Plan 
September 2009
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Figure 4.6.2: Total Cascades Tephra Hazard 
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Summary Risk Assessment for Tephra Fall and  
Case 1 Lahar Hazards in the Thurston Region

Volcanic Hazard Probability of 
Occurrence Vulnerability Risk

Tephra (Ash) Fall Low Moderate Low
Lahar Low High Moderate
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Jurisdiction
Total Acres In Hazard 

Area

% In 
Hazard 

Area

Bucoda Total 379.6 0.0 0.0%

Lacey City 10549.7 0.0 0.0%
UGA 10645.1 0.0 0.0%
Total 21194.9 0.0 0.0%

Olympia City 11858.8 0.0 0.0%
UGA 4119.2 0.0 0.0%
Total 15978.0 0.0 0.0%

Rainier City 1104.8 0.0 0.0%
UGA 319.5 0.0 0.0%
Total 1424.2 0.0 0.0%

Tenino City 924.0 0.0 0.0%
UGA 65.2 0.0 0.0%
Total 989.3 0.0 0.0%

Tumwater City 9274.2 0.0 0.0%
UGA 5811.5 0.0 0.0%
Total 15085.7 0.0 0.0%

Yelm City 3633.7 0.0 0.0%
UGA 2395.9 41.9 1.7%
Total 6029.6 41.9 0.7%

Ground Mound UGA Total 982.9 0.0 0.0%

Chehalis Tribe Total 832.6 0.0 0.0%

Nisqually Tribe Total 1699.5 705.5 41.5%

Total Cities 37724.9 0.0 0.0%
Total UGAs 24339.4 41.9 0.2%
Total Reservations 2532.1 705.5 27.9%
Rural Unincorporated County 8330.1 8330.1 7.5%
Thurston County Total 470838.8 9077.4 1.9%

Lahar Hazard Area

Table 4.6.1: Lahar Hazard Area, by Jurisdiction
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Table 4.6.2: Lahar Hazard Area, by Special Districts

 
Lahar Hazard

Total 
Acres

In Hazard 
Area

% in Hazard 
Area

Fire Districts

 Bucoda 379 0 0%

Olympia 11,882 0 0%

Tumwater1 10,057 0 0%

1,11 Rochester/Littlerock2 101,349 0 0%

2,4 Yelm/Rainer2 83,420 26,420 32%
3 Lacey 45,769 2,643 6%
6 East Olympia 25,108 0 0%
7 North Olympia 7,060 0 0%
8 South Bay 13,113 0 0%

9,5 McLane/Black Lake2 50,984 0 0%
12 Tenino 44,254 0 0%
13 ������ 13,953 0 0%
16 Gibson Valley 19,081 0 0%
17 Bald Hills 44,962 2,458 5%

School Districts
Centralia 12,852 0 0%
������ 21,768 0 0%
North Thurston 48,504 3,862 8%
Olympia 51,918 0 0%
Rainier 35,550 0 0%
Rochester 68,314 0 0%
Tenino 70,501 0 0%
Tumwater 73,848 0 0%
Yelm 126,543 9,004 7%
Other Participating Jurisdictions (Service Area)
Intercity Transit 62,333 2,650 4%
LOTT* 21,160 0 0%

(*Sewered Area).

Colleges
SPSCC-Main Campus 92 0 0%
TESC - Main Campus 939 0 0%

���������
Providence St. Peter Hospital 157 0 0%

Note: The service areas for the following participating jurisdictions 
are multi-county: Thurston County PUD, Timberland Regional Library  
(see local annex for details)
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Table 4.6.3: Lahar Hazard Area,  Population by Jurisdiction, 2006 and 2030

Source����������� ��������������������������)�������<���������5&&0!
Explanations��?�
2����
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Total
In Hazard 

Area

% in 
Hazard 

Area Total
In Hazard 

Area

% in 
Hazard 

Area

Bucoda Total 650 0 0% 1,050 0 0%

Lacey City 34,115 0 0% 52,015 0 0%
UGA 32,820 0 0% 54,740 185 0%
Total 66,935 0 0% 106,755 185 0%

Olympia City 44,350 0 0% 64,385 0 0%
UGA 10,820 0 0% 17,710 0 0%
Total 55,170 0 0% 82,095 0 0%

Rainier City 1,675 0 0% 2,540 0 0%
UGA 115 0 0% 355 0 0%
Total 1,790 0 0% 2,895 0 0%

Tenino City 1,525 0 0% 3,110 0 0%
UGA 20 0 0% 475 0 0%
Total 1,545 0 0% 3,585 0 0%

Tumwater City 15,475 0 0% 27,610 0 0%
UGA 6,180 0 0% 13,805 0 0%
Total 21,655 0 0% 41,415 0 0%

Yelm  City 4,570 0 0% 21,025 0 0%
UGA 1,335 60 4% 3,035 60 2%
Total 5,905 60 1% 24,060 60 0%

Grand Mound UGA Total 845 0 0% 2,685 0 0%

Chehalis Reservation1 Total 35 0 0% 175 0 0%

Nisqually Reservation1 Total 635 240 38% 940 270 29%

Total Cities 102,360 0 0% 171,735 0 0%
Total UGAs 2 52,140 60 0% 92,810 250 0%
Total Reservations1 670 240 36% 1,115 270 24%
Rural Unincorporated County3 75,880 2,570 3% 107,285 3,362 3%

Thurston County Total 231,100 2,900 1% 372,900 3,900 1%

2030 Population Forecast2006 Population Estimate

Jurisdiction
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Table 4.6.4: Lahar Hazard Area,  Population - Special Districts, 2006 and 2030

 

2006 Population Estimate 2030 Population Forecast

Total
In Hazard 

Area
% in Haz-
ard Area Total

In Hazard 
Area

% in Haz-
ard Area

Fire Districts

 Bucoda 650 0 0% 1,050 0 0%
Olympia 44,380 0 0% 64,505 0 0%
Tumwater1 16,365 0 0% 29,855 0 0%

1,11 Rochester/Littlerock2 20,200 0 0% 33,665 0 0%
2,4 Yelm/Rainier2 19,390 1,185 6% 43,935 1,470 3%
3 Lacey 78,040 1,555 2% 121,245 1,805 1%
4 Rainier 4,705 0 0% 8,095 0 0%
6 East Olympia 11,815 0 0% 17,430 0 0%
7 North Olympia 3,920 0 0% 4,730 0 0%
8 South Bay 7,165 0 0% 11,050 0 0%

9,5 McLane/Black Lake2 14,990 0 0% 21,420 0 0%
12 Tenino 5,425 0 0% 10,580 0 0%
13 ������ 5,075 0 0% 6,870 0 0%
16 Gibson Valley 465 0 0% 1,430 0 0%
17 Bald Hills 3,170 120 4% 5,170 580 11%
School Districts

Centralia 380 0 0% 1,190 0 0%

������ 5,885 0 0% 7,885 0 0%

North Thurston 85,305 1,540 2% 131,365 1,790 1%

Olympia 58,000 0 0% 83,735 0 0%

Rainier 4,580 0 0% 16,110 0 0%

Rochester 12,555 0 0% 19,380 0 0%
Tenino 9,175 0 0% 17,985 0 0%

Tumwater 34,185 0 0% 57,795 0 0%

Yelm 21,040 1,315 6% 37,565 2,065 5%

Other Participating Jurisdictions (Service Area)

Intercity Transit 143,815 90 0% 236,195 365 0%
LOTT* 95,525 0 0% 230,265 185 0%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  
The Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of 
Olympia, Timberland Regional Library
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Table 4.6.5: Lahar Hazard Area,  Employment, 2006 and 2030

Source����������� ��������������������������)�������<���������5&&0!
Explanations��?�
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Total
In Hazard 

Area

% in 
Hazard 

Area Total
In Hazard 

Area

% in 
Hazard 

Area

Bucoda Total 35 0 0% 175 0 0%

Lacey City 21,955 0 0% 34,120 0 0%
UGA 5,195 0 0% 7,995 50 1%
Total 27,150 0 0% 42,115 50 0%

Olympia City 53,400 0 0% 70,870 0 0%
UGA 1,470 0 0% 2,550 0 0%
Total 54,870 0 0% 73,420 0 0%

Rainier City 375 0 0% 1,065 0 0%
UGA 10 0 0% 20 0 0%
Total 385 0 0% 1,085 0 0%

Tenino City 810 0 0% 2,100 0 0%
UGA 35 0 0% 45 0 0%
Total 845 0 0% 2,145 0 0%

Tumwater City 17,775 0 0% 28,260 0 0%
UGA 2,270 0 0% 4,850 0 0%
Total 20,045 0 0% 33,110 0 0%

Yelm  City 3,290 0 0% 8,080 0 0%
UGA 325 0 0% 545 5 1%
Total 3,615 0 0% 8,625 5 0%

Grand Mound UGA Total 445 0 0% 1,110 0 0%

Chehalis Reservation1 Total 860 0 0% 2,450 0 0%

Nisqually Reservation1 Total 720 15 2% 1,650 15 1%

Total Cities 97,640 0 0% 144,670 0 0%
Total UGAs 2 9,750 0 0% 17,120 60 0%
Total Reservations1 1,580 15 1% 4,100 15 0%
Rural Unincorporated County3 12,370 475 4% 18,795 665 4%

Thurston County Total 121,300 500 0% 184,700 700 0%

Jurisdiction

2006 Employment Estimate 2030 Employment Forecast
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Table 4.6.6: Lahar Hazard Area,  Employment - Special Districts, 2006 and 2030

 

2006 Employment Estimate 2030 Employment Forecast

Total
In Hazard 

Area
% in Haz-
ard Area Total

In Hazard 
Area

% in Haz-
ard Area

Fire Districts

 Bucoda 35 0 0% 175 0 0%
Olympia 53,445 0 0% 71,015 0 0%
Tumwater1 18,545 0 0% 29,290 0 0%

1,11 Rochester/Littlerock2 5,460 0 0% 11,570 0 0%
2,4 Yelm/Rainier2 5,510 100 2% 12,030 170 1%
3 Lacey 29,625 360 1% 45,875 470 1%
4 Rainier 835 0 0% 1,825 0 0%
6 East Olympia 2,095 0 0% 3,400 0 0%
7 North Olympia 450 0 0% 615 0 0%
8 South Bay 1,110 0 0% 1,645 0 0%

9,5 McLane/Black Lake2 2,755 0 0% 4,095 0 0%
12 Tenino 1,240 0 0% 3,075 0 0%
13 ������ 765 0 0% 1,120 0 0%
16 Gibson Valley 60 0 0% 165 0 0%
17 Bald Hills 240 20 8% 610 80 13%
School Districts

Centralia 40 0 0% 115 0 0%

������ 850 0 0% 1,230 0 0%

North Thurston 37,675 360 1% 57,820 470 1%
Olympia 48,130 0 0% 62,085 0 0%

Rainier 855 0 0% 2,005 0 0%
Rochester 3,790 0 0% 7,600 0 0%
Tenino 1,755 0 0% 4,115 0 0%

Tumwater 22,170 0 0% 36,835 0 0%
Yelm 6,090 130 2% 12,880 260 2%

Other Participating Jurisdictions (Service Area)

Intercity Transit 104,795 25 0% 154,615 95 0%
LOTT* 90,055 0 0% 148,645 50 0%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  
The Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of 
Olympia, Timberland Regional Library
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Table 4.6.7: Lahar Hazard Area, Residential Dwellings, 2006 and 2030

Source����������� ��������������������������)�������<���������5&&0!
Explanations��?�
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Total
In Hazard 

Area

% in 
Hazard 

Area Total
In Hazard 

Area

% in 
Hazard 

Area

Bucoda Total 255 0 0% 420 0 0%

Lacey City 14,995 0 0% 23,390 0 0%
UGA 12,540 0 0% 22,045 65 0%
Total 27,535 0 0% 45,435 65 0%

Olympia City 20,820 0 0% 31,655 0 0%
UGA 4,365 0 0% 7,460 0 0%
Total 25,185 0 0% 39,115 0 0%

Rainier City 610 0 0% 1,045 0 0%
UGA 45 0 0% 155 0 0%
Total 655 0 0% 1,200 0 0%

Tenino City 700 0 0% 1,320 0 0%
UGA 5 0 0% 195 0 0%
Total 705 0 0% 1,515 0 0%

Tumwater City 7,370 0 0% 12,975 0 0%
UGA 2,555 0 0% 5,785 0 0%
Total 9,925 0 0% 18,760 0 0%

Yelm  City 2,000 0 0% 9,410 0 0%
UGA 515 25 5% 1,255 25 2%
Total 2,515 25 1% 10,665 25 0%

Grand Mound UGA Total 325 0 0% 1,125 0 0%

Chehalis Reservation1 Total 15 0 0% 70 0 0%

Nisqually Reservation1 Total 225 85 38% 360 105 29%

Total Cities 46,750 0 0% 80,215 0 0%
Total UGAs 2 20,350 30 0% 38,020 90 0%
Total Reservations1 240 85 35% 430 105 24%
Rural Unincorporated County3 29,795 1,025 3% 44,260 1,415 3%

Thurston County Total 97,100 1,100 1% 162,900 1,600 1%

Jurisdiction

2006 Dwelling Estimate 2030 Dwelling Forecast

Natural Hazards Mitigation Plan 
September 20094.6-16
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Table 4.6.8: Lahar Hazard Area,  Residential Dwellings - Special Districts, 2006 
and 2030

 

2006 Dwelling Estimate 2030 Dwelling Forecast

Total
In Hazard 

Area
% in Haz-
ard Area Total

In Hazard 
Area

% in Haz-
ard Area

Fire Districts

 Bucoda 255 0 0% 420 0 0%
Olympia 20,840 0 0% 31,725 0 0%
Tumwater1 7,755 0 0% 13,940 0 0%

1,11 Rochester/Littlerock2 7,525 0 0% 13,295 0 0%
2,4 Yelm/Rainier2 7,810 455 6% 19,010 600 3%
3 Lacey 31,885 625 2% 51,430 750 1%
4 Rainier 1,825 0 0% 3,400 0 0%
6 East Olympia 4,550 0 0% 7,015 0 0%
7 North Olympia 1,690 0 0% 2,150 0 0%
8 South Bay 2,855 0 0% 4,610 0 0%

9,5 McLane/Black Lake2 6,000 0 0% 8,830 0 0%
12 Tenino 2,170 0 0% 4,345 0 0%
13 ������ 2,315 0 0% 3,315 0 0%
16 Gibson Valley 175 0 0% 580 0 0%
17 Bald Hills 1,320 50 4% 2,250 250 11%
School Districts

Centralia 145 0 0% 480 0 0%

������ 2,680 0 0% 3,805 0 0%

North Thurston 35,325 620 2% 56,380 745 1%
Olympia 25,740 0 0% 39,095 0 0%

Rainier 1,780 0 0% 7,180 0 0%
Rochester 4,570 0 0% 7,515 0 0%
Tenino 3,600 0 0% 7,335 0 0%

Tumwater 14,775 0 0% 25,220 0 0%
Yelm 8,550 505 6% 15,935 855 5%

Other Participating Jurisdictions (Service Area)

Intercity Transit 62,475 35 0% 105,855 140 0%
LOTT* 43,335 0 0% 103,310 65 0%

(*Sewered Area for 2006; Lacey, Olympia Tumwater UGA for 2030).

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  
The Evergreen State College, South Puget Sound Community College, Thurston County PUD, Port of 
Olympia, Timberland Regional Library

(�����7����<����H��������(/��������������	�����,����������'��+���
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Table 4.6.9: Lahar Hazard Area,  Valuation of Building and Contents, 2006/2008

Source����������� ��������������������������)�������<���������5&&0*��������������'�#�������8��C+���*�7�����P������������!
Explanations��?�
2����
�'������������������������!
(H�������+����������������'�)��������+������	���������'!
54�#�:�4�2������,���#���!�4������)��������������������������2������1�����������'���
�����	���5&�'�������
���������

��������2������,��!
6 ������������)������������'��������)��������+������������)������������'�������������������4�#����� ����	������2���������!

Total 
(mil. $)

In 
Hazard 

Area

% in 
Hazard 

Area
Total 

(mil. $)

In 
Hazard 

Area

% in 
Hazard 

Area
Total 

(mil. $)

In 
Hazard 

Area

% in 
Hazard 

Area

Bucoda Total 19 0 0% 1 0 0% 2 0 0%

Lacey City 1,944 0 0% 1,265 0 0% 433 0 0%
UGA 2,036 0 0% 112 0 0% 133 0 0%
Total 3,980 0 0% 1,377 0 0% 567 0 0%

Olympia City 3,062 0 0% 1,952 0 0% 1,727 0 0%
UGA 930 0 0% 43 0 0% 17 0 0%
Total 3,993 0 0% 1,994 0 0% 1,745 0 0%

Rainier City 70 0 0% 6 0 0% 28 0 0%
UGA 7 0 0% 0 0 0% 0 0 0%
Total 77 0 0% 6 0 0% 28 0 0%

Tenino City 75 0 0% 17 0 0% 42 0 0%
UGA 1 0 0% 0 0 0% 0 0 0%
Total 76 0 0% 17 0 0% 42 0 0%

Tumwater City 1,039 0 0% 703 0 0% 423 0 0%
UGA 395 0 0% 119 0 0% 18 0 0%
Total 1,434 0 0% 822 0 0% 441 0 0%

Yelm  City 266 0 0% 127 0 0% 140 0 0%
UGA 76 3 4% 6 0 0% 11 0 0%
Total 342 3 1% 134 0 0% 151 0 0%

Grand Mound UGA Total 15 0 0% 16 0 0% 15 0 0%

Chehalis Reservation1 Total 1 0 0% 9 0 0% 0 0 0%

Nisqually Reservation1 Total 11 0 1% 0 0 0% 50 0 0%

Total Cities 6,476 0 0% 4,071 0 0% 2,797 0 0%
Total UGAs 2 3,460 3 0% 296 0 0% 194 0 0%
Total Reservations1 12 0 1% 9 0 0% 50 0 0%
Rural Unincorporated County3 5,672 99 2% 193 16 8% 755 3 0%

Thurston County Total 15,620 102 1% 4,569 16 0% 3,796 3 0%

Jurisdiction

Residential Commercial/Industrial Government/Institutional

Natural Hazards Mitigation Plan 
September 20094.6-18
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Table 4.6.10: Lahar Hazard Area,  Valuation of Building and Contents, 2006/2008

 

Residential Commercial/Industrial Government/Institutional

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

Fire Districts

 Bucoda 19 0 0% 1 0 0% 2 0 0%

Olympia 3,064 0 0% 1,952 0 0% 1,727 0 0%

Tumwater1 1,091 0 0% 755 0 0% 424 0 0%

1,11 Rochester/Littlerock2 1,114 0 0% 126 0 0% 135 0 0%

2,4 Yelm/Rainier2 1,099 49 4% 165 3 2% 192 0 0%

3 Lacey 4,783 43 1% 1,415 7 0% 640 3 0%

4 Rainier 270 0 0% 9 0 0% 30 0 0%

6 East Olympia 991 0 0% 48 0 0% 26 0 0%

7 North Olympia 347 0 0% 6 0 0% 20 0 0%

8 South Bay 719 0 0% 20 0 0% 13 0 0%

9,5 McLane/Black Lake2 1,313 0 0% 39 0 0% 550 0 0%

12 Tenino 313 0 0% 29 0 0% 45 0 0%

13 ������ 534 0 0% 5 0 0% 16 0 0%

16 Gibson Valley 22 0 0% 0 0 0% 0 0 0%

17 Bald Hills 211 10 5% 8 7 84% 4 0 0%
School Districts

Centralia 20 0 0% 0 0 0% 1 0 0%

������ 606 0 0% 5 0 0% 16 0 0%

North Thurston 5,475 43 1% 1,931 7 0% 642 3 0%

Olympia 4,540 0 0% 1,500 0 0% 2,151 0 0%

Rainier 258 0 0% 9 0 0% 30 0 0%

Rochester 572 0 0% 75 0 0% 107 0 0%

Tenino 536 0 0% 42 0 0% 49 0 0%

Tumwater 2,342 0 0% 832 0 0% 582 0 0%

Yelm 1,275 60 5% 175 9 5% 219 1 0%
Other Participating Jurisdictions (Service Area)

Intercity Transit 9,356 8 0% 4,208 1 0% 3,453 1 0%

LOTT* 6,438 0 0% 3,604 0 0% 2,443 0 0%

*Sewered Area.

Note: The service areas for the following participating jurisdictions are multi-county or county-wide:  The Evergreen 
State College, South Puget Sound Community College, Thurston County PUD, Port of Olympia, Timberland Regional 
Library

(�����7����<����H��������(/��������������	�����,����������'��+���
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2����!

4.6-19 Natural Hazards Mitigation Plan 
September 2009

Risk Assessment �������	
��	��������	������	������



Table 4.6.11: Lahar Hazard Area, Valuation of Building and 
Contents - Colleges, 2006 and 2008 

Total 
(mil. $)

In 
Hazard 

Area

% in 
Hazard 

Area

The Evergreen State College 505 0 0%
South Puget Sound Community College 63 0 0%

Government/Institutional

College

Table 4.6.12: Lahar Hazard Area, Valuation of Building 
and Contents - Multi-County Districts, 2006 and 2008

 

Government/Institutional

Total 
(1,000 $)

In Hazard 
Area

% in 
Hazard 
Area

Thurston PUD

 Thurston County 1,780 67 4%

Lewis County 1,046 75 7%

Grays Harbor County 69 0 0%

Mason County 63 0 0%

Pierce County 1,204 131 11%

Total 4,162 272 7%
Timberland Regional Library

Thurston County 6,700 0 0%

Lewis County 4,533 725 16%

Grays Harbor County 4,277 0 0%

Mason County 5,273 0 0%

�	
��
������ 2,698 0 0%

Total 23,481 725 3%
Note���������	����������+���������������������������
����:�����':,���

Natural Hazards Mitigation Plan 
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Table 4.6.13: Lahar Hazard Area,  Valuation of Building and 
��������	�	���������	����	���	����

 

Government/Institutional

Total 
(mil. $)

In 
Hazard 
Area

% in 
Hazard 
Area

Hospital

Providence St. Peter Hospital 401 0 0%

4.6-21 Natural Hazards Mitigation Plan 
September 2009

Risk Assessment �������	
��	��������	������	������



Table 4.6.14: Critical Facilities in Volcanic Hazard Zone

Critical Facility Sector and Subsector Total
In Hazard 

Area

% In 
Hazard 
Area

1.  AGRICULTURE/FOOD SUPPLY 22 0 0.0%

1.1 PRODUCTION 2 0 0.0%

1.2 FOOD DISTRIBUTION/STORAGE 20 0 0.0%

2.  GOVERNMENT 135 0 0.0%

2.1 FIRE SERVICES 43 0 0.0%

2.2 LAW ENFORCEMENT 9 0 0.0%

2.3 EMERGENCY OPERATIONS CENTERS 11 0 0.0%

2.4 CORONER/MORGUE 1 0 0.0%

2.5 SHELTER 69 1 1.4%

2.7 AMBULANCE 3 0 0.0%

4.  MEDICAL CARE 84 0 0.0%

4.1.a HOSPITALS 4 0 0.0%

4.1.B LARGE CLINICS 36 0 0.0%

4.1.B LARGE CLINICS - RURAL 5 0 0.0%

4.1.C  URGENT CARE 6 0 0.0%

4.1.D SURGICAL SUITES 6 0 0.0%

4.2 CHEMICAL DEPENDENCY TREATMENT CENTER 1 0 0.0%

4.3A METHADONE 1 0 0.0%

4.3B DIALYSIS 1 0 0.0%

4.3C MENTAL HEALTH 2 0 0.0%

4.3D BIRTHING CENTERS 2 0 0.0%

4.4 NURSING HOMES 7 0 0.0%

4.5 ASSISTED LIVING FACILITIES 13 0 0.0%

5.  UTILITIES 8 0 0.0%

5.5 RADIO/TELEVISION 2 0 0.0%

5.6 DATA TRANSMISSION LINES 1 0 0.0%

5.8 SOLID WASTE MANAGEMENT 5 0 0.0%

6.  TRANSPORTATION 16 0 0.0%

6.3 ROADS - CENTERLINE MILES 1951 23 1.2%

6.4 VEHICLE FUEL 4 0 0.0%

6.5 STUDENT TRANSPORTATION 8 0 0.0%

6.6 MASS TRANSIT 2 0 0.0%

6.7 PORT 1 0 0.0%

Grand Total 266 1 0.4%

Natural Hazards Mitigation Plan 
September 20094.6-22

�������	
��	��������	������	������ Risk Assessment
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Chapter 4.7: Climate Change Projections

Climate Change: Natural Hazard or Aggravating Hazard Variable?
Hazard mitigation planning is foremost focused on hazards resulting from natural disaster events 
such as severe storms and earthquakes that are limited in geographical extent and time. Communities 
and their governments have gained experience planning and developing preparedness and mitigation 
strategies to respond to these types of events because they occur frequently, the resulting hazards 
are relatively well understood, and the impacts are acute. Wind-, rain-, ice-and snowstorms are 
not unusual hazardous weather events and have obviously impacted the safety and daily routine of 
Thurston County communities. The probability that extreme weather events will reoccur is high, so 
it is appropriate that local agencies develop mitigation strategies to respond to these known hazards.

Climate change does not conform to the conventional description of a natural hazard, and its 
complexity does not readily allow local governments to treat it as such. There is much uncertainty 
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Northwest will be impacted by the effects of a changing climate. Nevertheless, a warmer future 
climate is considered inevitable and it will force communities to 
adapt to stressors such as changing weather patterns, changing 
shorelines, and changes in the availability and/or composition of 
natural resources. Some climate change effects may be manifested in 
natural hazards such as more frequent severe storms, longer drier 
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communities. It is appropriate that the hazard mitigation planning 
process make inferences about climate change impacts on public 
safety and community infrastructure.

How Does this Plan Address Climate Change?
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provides local policy makers, stakeholders, and community members, a context for evaluating 
the potential effects of climate change phenomena within the realm of natural hazard mitigation 
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It is beyond the scope of this plan to synthesize a comprehensive overview of climate change 
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impacts, principally for sea level rise, were gleaned from the literature review and are included 
later in this section. The solutions included in this plan are unique to the needs of each individual 
community and are directed at reducing threats to people, community resources, and infrastructure 
rather than mitigating climate change itself. This approach is consistent with the principle of natural 
hazard mitigation planning. Future updates to this hazard mitigation plan will incorporate new 
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Climate change mitigation 
refers to actions taken to reduce 
greenhouse gas emissions arising 
from human activities.

Hazard mitigation refers 
to actions taken to reduce or 
eliminate the long-term risk to 
human life and property from 
hazards (often referred to as 
adaptation in the context of 
climate change).
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What is Climate Change?
Whereas weather is the ever-changing condition and activity of the atmosphere, climate is 
the average state of the weather. It is understood through historic and continuous methodical 
observations of variables such as temperature, precipitation, humidity, cloud cover, and wind. The 
climate of a location is affected by numerous factors such as latitude, altitude, terrain, vegetative 
cover, snow pack, proximity to large bodies of water, and ocean and wind currents. Overtime, the 
climate changes in response to the earth’s dynamic and ever-changing environment. It is a natural 
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solar activity.
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of fossil fuels released from activities such as industry, transportation, electrical generation, and 
other effects resulting from agriculture and deforestation.1 These activities constitute a higher than 
naturally occurring input of greenhouse gas emissions into the earth’s atmosphere. The level of 
atmospheric carbon dioxide in the year 2005 (379 parts per million) was higher than any other period 
over the previous 650,000 years (pre industrial levels were 180 to 300 parts per million)2.

A change in the chemical makeup of the earth’s atmosphere can change the dynamics of climate. 
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gases, such as carbon dioxide, methane, and nitrous oxide magnify the atmosphere’s greenhouse 
effect. These gases trap the sun’s radiation within the atmosphere and prevent thermal energy from 
escaping into space. The trapped energy increases the earth’s surface and air temperatures. Direct 
observations of the 20th century’s climate, as reported by the Intergovernmental Panel on Climate 
Change, provide evidence that the trend of global warming is in progress:3

+� The mean global surface temperature of the earth has increased by approximately 1.3 degrees 
F (0.76 degrees C) between 1906 and 2005. The linear trend of rising temperatures over the 
last 50 years (0.23 degrees F or 0.13 degrees C per decade) is nearly twice the rate than the last 
100 years. The years 1995 to 2006 rank among the warmest years of measured global surface 
temperature.

+� The global average sea level has grown at an average rate of 1.8 millimeters per year between 
1961 and 2003, and increased by 3.1 millimeters per year between 1993 and 2003.

+� The oceans have been absorbing more than 80 percent of the heat added to the earth’s 
climate system. Average global ocean temperatures have increased in depth to 3000 meters. 
This deeper sea level warming results in greater volumes of seawater expansion, thereby 
contributing to sea level rise.

+� There is worldwide decreases in the extent of mountain glaciers and snow cover in both the 
northern and southern hemispheres. The ice sheets of Greenland and Antarctica are decreasing 
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contributes to rising sea levels.
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+� Analysis of satellite data indicates that the annual average arctic sea ice extent has decreased 
by 2.7 percent per decade. Summer decreases averaged 7.4 percent per decade.

Washington State Takes Steps to Mitigate Climate Change
Climate change is a global phenomenon that will require intervention from all levels of government 
and all sectors of society. Washington State has acknowledged that climate change is our society’s 
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 4. The State has committed to reductions in 
greenhouse gas emissions to mitigate the effects of global climate change. In 2008, the State 
Legislature and Governor Christine Gregoire adopted into law E2SHB 2815 which set forth a 
framework for Washington State’s economy to reduce green house gas emissions as follows:

+� "
��	�����<==>�
����������
�
����%�?>?>#
+� "
���
�
���������?@��
	�
����
����<==>��
�
����%�?>J@#
+� "
���
�
���������@>��
	�
����
����<==>��
�
����%�?>@>#

In December 2008, Washington State published “Growing Washington’s Economy in a Carbon-
Constrained World: A Comprehensive Plan to Address the Challenges and Opportunities of Climate 
Change.”5 This plan outlines an emission reduction strategy through the long-term development 
of a green economy, participation in the Western Climate Initiative’s market based cap-and-trade 
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technologies and practices across all sectors of Washington’s economy.

Local Governments Lead in Mitigating Climate Change
Local governments in Thurston County have initiated steps on their own to reduce greenhouse gas 
emissions and create more sustainable communities through the following types of activities:
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+� Purchasing green energy to power government buildings and operations (most notably the City 

of Lacey, LOTT, and The Evergreen State College purchase 100 percent green power from 
Puget Sound Energy)
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+� Implementing waste reduction and recycling programs
+� M��������������������
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at the LOTT wastewater treatment facilities
+� Promoting residential and business water conservation programs
+� Implementing employee commute trip reduction programs aimed at curbing drive-alone motor 

vehicle trips
+� Community tree planting and reforestation programs

Local governments have adopted land use zoning that also plays a role in reducing emissions. By 
regulating and encouraging higher density and mixed-use development, communities will eventually 
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transform to enable more frequent and accessible shorter distance trips that can be made by walking, 
bicycling, or using transit.

Some communities have also begun the process of educating their residents and businesses about 
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at the Washington Center for Performing Arts on October 2, 2007. A guest panel of climate change 
specialists provided information about climate change science and its potential effects. Around 
1,000 people attended to learn what actions and steps individuals and households can take to reduce 
greenhouse gas emissions. Faculty and students from the Evergreen State College and South Puget 
Sound Community college assisted in organizing a local teach-in forum on January 30, 2008. Nearly 
500 students and community members attended to learn about the effects of global climate change .
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gas emissions, the fact is that the current concentration of greenhouse gases in the atmosphere 
will continue to gradually warm the earth through the remainder of this century. Factoring for the 
uncertainty of the future climate in planning processes now can enable communities to become 
more resilient, sustainable, and better able to adapt to 21st century environmental conditions.6 
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in planning processes.

The Climate Impacts Group (CIG), based at the University of Washington, is an interdisciplinary 
group of scientists and researchers who study natural climate variability and global climate change 
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Northwest environment: water resources, aquatic ecosystems, forests, and coasts. The CIG offers 
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uncertainties of climate change.

'��
���������
�������
	����
���������������
������
����
�������	��
������	
��	

�����
�����
concentrations and estimate future climatic conditions. Models are built on multiple assumptions 
such as population growth, energy consumption, and multiple atmospheric variables. A model’s 
effectiveness for predicting the future is based on how well it can replicate past observed conditions. 
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21st Century.7

The Intergovernmental Panel on Climate Change has developed a standard set of simulations that 
allow scientists to evaluate and compare the results of multiple global climate change models over 
time. These large scale models render simulations of both atmospheric and oceanic conditions. In 
order to better understand localized impacts, modelers evaluate the results from a combination of 
models including subsets of larger global models and regional models that output climate change 
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Northwest climate change scenarios utilized regional models that represent the area of Washington, 
Oregon, Idaho, western Montana, and a small section of British Columbia (between 124 degrees and 
111 degrees west longitude, 41.5 degrees to 49.5 degrees north latitude). A summary of 21st century 
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CIG)9.
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Temperature and Precipitation

Temperature Projections
The following passage from the CIG’s website (used with permission) provides a comparative 
summary of 20th and 21st��
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$� The rate of change will be greater.�Q�����
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of approximately 0.5 degrees F per decade through the 2050s (range: 0.2-1.0 degrees F per 
decade). For comparison, the observed rate of 20th century PNW warming was approximately 
0.2 degrees F per decade. The observed rate of warming for the second half of the 20th century 
was approximately 0.4 degrees F per decade.

$� The total amount of change will be greater.�$�
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increase 2.2 degrees F by the decade of the 2020s, 3.5 degrees F by the decade of the 2040s, 
and 5.9 degrees F by the decade of the 2080s, relative to 1970-1999 average temperature. The 
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increase in average annual temperature observed in the PNW during the 20th century.

$� All seasons will be warmer.��
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$� Average annual temperature will likely exceed the range of 20th century variability. 
Average annual temperature in the 21st century could increase beyond the range of year-to-year 
variability observed in the PNW during the 20th century as early as the 2020s. This means that 
species or systems that respond primarily to changes in temperature are likely to continually 
face new conditions as a result of climate change.

Changes in Annual Mean
 Temperature Precipitation
2020s

Low + 1.1ºF (0.6ºC) -9%
Average + 2.2ºF (1.2ºC) +1%

High + 3.4ºF (1.9ºC) +12%
2040s

Low + 1.6ºF (0.9ºC) -11%
Average + 3.5ºF (2.0ºC) +2%

High + 5.2ºF (2.9ºC) +12%
2080s

Low + 2.8ºF (1.6ºC) -10%
Average + 5.9ºF (3.3ºC) +.4%

High + 9.7ºF (5.4ºC) +20%
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Precipitation Projections
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to the complexity of dynamic natural systems such as ocean currents, tropical circulation, 
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term trend associated with climate change. The following passage from the CIG’s website (used 
with permission) provides a comparative summary of 21st��
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20th century levels:11

$� The projected change in average annual precipitation for all models combined is near 
zero. Little change in 21st century average annual precipitation is expected based on this 
generation of models. While individual models produce changes as much as -10 percent or 
+20 percent by the 2080s, our best estimate of change is that average annual precipitation will 
increase only 1 to 2 percent.

$� Existing seasonal patterns of precipitation could be emphasized. Just over half (59 percent) 
of the models and scenarios analyzed show an increase in winter (December-February) 
precipitation in the 2020s and 2040s. By the 2080s, increases in winter precipitation are more 
likely. More than 70 percent of models and scenarios analyzed agree that summer precipitation 
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overall winter precipitation is expected to fall as rain rather than snow due to warmer winter 
temperatures.

$� Average annual precipitation will likely stay within the range of 20th century variability. 
Average annual precipitation is likely to stay within the range of 20th century variability. This 
does not, however, tell us how the intensity of precipitation may change.

Sea Level Rise Projections
Sea level rise is a critical consideration for public and private sector decision making processes for 
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numerous smaller cities and towns, ports, tribal lands, residential developments, marine preserves, 
aquacultural land uses, and a variety of rural lands are situated on or around the coasts. Thurston 
County and the cities of Lacey and Olympia have marine shorelines that will likely be affected by 
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erosion from storm surge and wind generated waves.12
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of the ocean, the increasing amount of melt water from land-based ice, atmospheric circulation 
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the land (tectonic forces and compaction). The most current low, medium, and high Puget Sound sea 
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Table 4.7.2: Puget Sound Sea Level Rise Projections for 2050 and 210013
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deformation. For Puget Sound this is a sea level rise of 22 inches by 2050 and 50 inches by the 
end of the century. The CIG recommends that communities that are evaluating marine shoreline 
development with long timelines and low risk tolerance should consider using this high-impact low-
probability estimate.14

Projected Sea Level Rise Impacts to City of Olympia
Among Thurston County communities, the City of Olympia’s downtown faces the greatest threat 
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above the current highest high tides. In 2007, the City of Olympia conducted a preliminary sea level 
rise risk analysis15 for a portion of its downtown core at the southern end of Budd Inlet. The city 
utilized a three-foot 
sea level rise scenario 
forecast to occur by 
the year 2100. The 
analysis included 
factors for global 
sea level rise, land 
subsidence, and storm 
surge. The results 
revealed inundation 
of approximately 
three feet above the 
current FEMA 100-
%
�	������
�
�������
for downtown 
Olympia. The hatched 
and shaded areas in 
Figure 1 depict the 
area of downtown 
Olympia that is at 
	����	������	��
��
��
sea level rise of three 
feet.

Sea Level Rise 
Estimate By Year 2050 By Year 2100

Low 8 cm (3”) 16 cm (6”)

Medium 15 cm (6”) 34 cm (13”)
High 55 cm (22”) 128 cm (50”)

Figure 4.7.1: Downtown Olympia Area at Risk from a Three-Foot Sea 
Level Rise Scenario.
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If no protective measures are taken to mitigate the effects of sea level rise, the following impacts for 
downtown Olympia can be expected:
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structures during extreme high tides (occur once or twice a year).

+� A two-foot sea level rise combined with a high tide would overwhelm some stormwater utility 
���
���������%���������
�	��&��	������	��
�
��������������	
����
��	
����������#�����
	�
�
���
�
�������������
���	
�
	�
�����������	����
	��	�����
��%��
���	
������������
�����
	�
����������������
���	

���	�������������%���	

��#

+� A three foot-rise would cause seawater to crest over some shoreline segments during extreme 
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and stress the treatment capacity of the region’s LOTT wastewater treatment facility.
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LOTT wastewater treatment facility and the Cascade Pole hazardous waste clean-up site are both 
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properties may be at risk from “storm surge and wind driven waves.”18

The City of Olympia’s primary source of drinking water, McAllister Springs is at risk of salt water 
intrusion from a rise in sea levels. Eighty-four percent of the city’s water comes from this spring 
�����
��������
������%�������������	��
�������	�����Q����%������������
�!�������%�"��
	�K
���#���
�
city is already taking steps to mitigate contamination by relocating its primary water source to a 
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Projected Sea Level Rise Impacts to Low-Lying Infrastructure around Capitol 
Lake
Washington State Department of General Administration (GA) is responsible for the management 
of Capitol Lake. A study was conducted to evaluate the effects of sea level rise on low-lying 
infrastructure in the vicinity of Capitol Lake for both the current Lake (management) Alternative and 
for an Estuary Alternative, whereby the lake is converted back to an estuary. The study evaluated 
utilities, transportation, parks, and individual buildings and proposed mitigation measures for 
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1. Deschutes Parkway, BNSF Crossing/Marathon Park Vicinity
Though this road is a State owned facility, managed by GA, it is one of the few public routes 
within the City of Olympia that provides connectivity between west Olympian, the County 
Courthouse complex, and downtown. Under the Lake Alternative, this low lying section of 
��	���%��������������	������<>>&%
�	������
�
������������
&�����
���
�
��	��
#���
����
�
�
��
����������
����
	�
�%��
��
���%�������������
���
�
��	��
����������������
�
������
	�
the estuary scenario. Initial estimates to raise this section of the parkway with associated utility 
improvements would cost $4 million for either alternative.
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2. The Percival Cove Bridge, Deschutes Parkway
This bridge is part of Deschutes Parkway and is also managed by GA. Under the Estuary 
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the splash zone for high spring tides. The authors assume that the bridge superstructure would 
be protected with protective coatings, but no cost estimate was included in the report for this 
measure.

3. Burlington Northern Santa Fe (BNSF) Railroad Company Railroad Trestle
This railroad bridge is critical for connecting freight customers in the Mottman Industrial 
area, in the City of Tumwater, with rail service to the mainline or the Port of Olympia. BNSF 
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railroad tracks with a one- to two-foot elevation in sea-level rise (2 feet above the 100-year 
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with a sea level rise between six inches and one-foot. The initial cost estimates to replace the 
trestle, and provide transition tracks on both ends of the bridge to meet existing tracks, is $8 
million to $9 million for either alternative. The study’s authors assume the bridge would be 
rebuilt when sea level reaches a point where it threatens the bridge’s operations. The authors 
also assume that the railroad tracks that cross Deschutes Parkway would be reconstructed the 
same time that Deschutes Parkway is elevated.

4. Capitol Lake Vicinity Parks
Marathon and Capitol Lake Interpretive State Parks, managed by GA, and Tumwater Historical 
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trails in these parks may be acceptable. The parking and the restroom at Marathon Park could 
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necessitate mitigation. Initial cost estimates for this measure is around $100,000.

The Old Brewhouse on the east bank of the south basin of Capitol Lake lies within the 100-
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foot sea level rise. Should this building ever be restored for public and or private use, the 
study’s authors recommend protecting the structure with a perimeter dike. Initial cost estimates 
for this measure is $500,000.
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moisture will present challenges for managing natural resources that are dependent on surface 
water. In addition, changes in temperature and precipitation levels may also increase the duration or 
frequency of future severe winter storm events or prolonged droughts. But how, when, and to what 
extent these effects might take place remains uncertain.
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A 2005 report titled, “Climate Impacts on Washington’s Hydropower, Water Supply, Forests, Fish, 
and Agriculture,” concludes that Washington State’s economy and natural resources are sensitive 
��������
�����������
#���
����������������
���	
�
��
���
	������������	�4
����
�	
��	��������	�
�������}21

Hydroelectric Power Production
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will likely reduce winter electricity demands and increase winter electricity generation. Conversely, 
summer demands are likely to increase overall while summer generation is likely to decrease. 
Any changes in annual hydropower generation are highly dependent on future changes in winter 
precipitation, and will probably be determined by the characteristics of future wet or dry cycles, the 
timing and intensity of which remain uncertain.

Flood and Stormwater Management
Increasing temperatures and small increases in winter precipitation could lead to increases in the 
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in the future, as modeling the behavior of individual storms, and their potential response to global 
warming, is currently beyond the capabilities of global climate models.

Forests
In response to increasing temperatures, some tree species will shift their geographic range, migrating 
to higher elevations and latitudes. Other species may be unable to adapt and their numbers will 
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which could become more frequent and severe.

Fisheries
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particular risk.

Agriculture
Increasing temperatures and atmospheric carbon dioxide concentrations will likely increase crop 
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during the summer when it is needed the most. The increasing temperatures may also enhance threats 
posed by crop pests and pathogens.
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Human health will be impacted by climate change effects. Federal, state, county, and local agency 
governments will all have a role with the evaluation, management, and development of responses 
to address climate change impacts on public health. The spread of health impacts will be mitigated 
through health education and preparedness. Public health planning, disease surveillance, emergency 
response, and zoning and building codes will also play a critical role in protecting human health 
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cities currently lack air conditioning and older residents and other health-compromised 
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matter may increase. A longer growing season will result in a longer pollen season. This 
increase in respiratory irritants and allergens will adversely impact people with asthma and 
other respiratory diseases.
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infectious diseases known in Washington, such as Hantavirus pulmonary syndrome (spread by 
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and West Nile virus.

The Challenge of Confronting Climate Change
Many local governments and communities feel incapable of confronting the challenges of climate 
change because it is perceived as a global phenomenon that should be addressed by higher levels of 
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overcome public or political opposition to planning or making investments to mitigate an effect or a 
hazard that has not been experienced or appears intangible or abstract.

It is important that local government decision-makers take an active role in preparing their 
communities for climate change, because climate change impacts will be unique to each local 
community, understood best by the local community, and felt by the local community. Developing 
�
����
��������������	��	���
��������������������	�����
����	���������
�
��#�"
�%�������
�%����
historic trends will no longer serve as an effective technique for planning for future operations, 
maintenance, and infrastructure needs – this is also applicable to natural hazard mitigation planning. 
By increasing the public’s awareness of future climate change challenges, local governments are 
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conditions.
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Chapter 4.8: Risk Assessment Methodology

Methodology for Forecast, Inventory, Dollar Value of Assets, and 
Critical Infrastructure

Population, Dwelling Unit, and Employment Estimates and Forecasts
Thurston Regional Planning Council (TRPC) develops a population and employment forecast for 
the region every 3-5 years. The most recent forecast was the 2004-05 Population and Employment 
Forecast for Thurston County, amended in 2007 to take into account changes in zoning.

The base year (2006) and forecast information on population, dwelling units and employment is 
available at the tax-parcel level for aggregation to service areas or jurisdictions within Thurston 
County.

The extent of each hazard was mapped using a geographic information system (GIS). The 
boundaries were overlain on tax-parcels to provide for an indication as to whether an asset lay within 
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within a hazard:
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account that tax-parcel boundaries often extend to the river’s edge, however structures are 
more likely to be located on upland portions if room were available. The assumption is that 
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Thurston County’s permitting regulations also prevent most new structures being built in the 
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associated with that parcel will be counted as susceptible to the hazard. The assumption is 
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therefore a broader approximation of the extent of the hazard is acceptable.

Full documentation on the 2004-05 Forecast and 2007 amendments can be found in the Appendices 
of the Buildable Lands Report for Thurston County, 2007. This report is available online at: http://
www.trpc.org/library/planning/growth+management/index.htm or from TRPC.

Inventory of Assets
The inventory of assets was developed from a variety of sources:
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Assets owned by Participating Jurisdictions
Participating jurisdictions provided their most current replacement valuations of building, contents, 
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included the underlying parcel number. Valuation was provided for structures other than buildings, 
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Estimated Building Value
For all assets other than those owned and maintained by participating jurisdictions, replacement 
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Assessed values are available for all taxable properties within Thurston County. Note: the assessment 
of buildings owned by the state or federal government is not necessarily conducted by Thurston 
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Estimated Building Contents Value
For all assets other than those owned and maintained by participating jurisdictions, building contents 
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County is categorized based on its occupancy class. Building contents value is estimated to be a 
percentage of the building replacement value based on that class.

Table 4.8.1: Occupancy class and estimated contents value of buildings

Occupancy Class

Contents Value %
(as a percentage of 
building replacement 
value)

Residential (including temporary lodging, dormitory, and nursing homes) 50

��������	
����
��������	�
�����
��	
������������	
�������������	��	
��
entertainment & recreation) 100

��������	
����
�����������	
�	�������	
��������
����� 150

Commercial Parking 50

Industrial (including heavy, light, technology) 150

Agriculture 100

��
�������������� 100

Government Emergency Response 150

Government General Services 100

!���	����"����
��#�$�	����� 100

!���	������

�����%����������� 150
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Critical Infrastructure
Critical Infrastructure consists of assets that are essential to a community’s basic life needs. A 
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Mitigation Plan. In June and July 2006, local government stakeholders convened to form a Thurston 
County Critical Infrastructure Database Workgroup. The following jurisdictions participated in the 
workgroup: Bucoda, Lacey, Olympia, Tenino, Tumwater, Rainier, Yelm, and Thurston County.
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During this data assembly process, the local agencies also developed a database that could be used 
by members of the Emergency Management Council (EMC) for local emergency planning and 
response.

TRPC facilitated the workgroup meetings and compiled the information collected during the data 
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facilities that are located both within and outside of the communities of Thurston County.

Table 4.8.2: Thurston Region Local Governance Critical Infrastructure Sectors and Subsectors

SECTOR SUBSECTOR LOCAL CRITERIA

'*�+-�.�%#/%�!�
2334�"%��#6

1.1 Production #	�����	������	������
8���������������/�����������8�
residents

'*9�2����4�����$�����"���	�� /������	��
��������	��������	��������$����������	��
amounts of food.

'*:�+��	
�2����4�����$�����
Storage

/������	��
��������	�����������������$����������	��
amounts of animal food.

9*��-3;!��<!�/ 2.1  Fire Services /������	��
��������	��������������������������*
2.2 Emergency Operations 
Centers

/������	��
��������	��������	��!������8�3���	�����
Centers and alternate sites.

9*:�#	��!�������� /������	��
��������	����������
	�����������*

9*>��������<����� /������	��
��������	��������������	�8�	�������	�8�
������������������	���8���������*

2.5  Shelter /������	��
�����������	����	�����
���������*

9*?�#	$��	������ /������	��
��������	����������������	
�
	$��	���8�
services.

9*@�+�$�
	�� /���������	����	��
��������	����������	�$�
	����������*

:*��2.�+��.+#�
.�"/./%/.3�" 3.1 Banking /������	��
����������������'�$�
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deposits.
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4.1a Hospitals

/������	��
��������	����������������	��������	
��	��*>*'$�#	�����
����
>*'��%������	���������
4.1d Surgical Suites

4.2 Chemical Dependency 
/��	���������� /������	��
��������	����������������	
��������8��	��*
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and water treatment facilities. Through a geographic information system, each record that contained 
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a result, each geo-coded record could be mapped and analyzed to determine if it was located in 
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considered because there is no geographical delineation for weather (100 percent of all critical 
infrastructure has some level of storm exposure).

4.3 Special Population 
/��	����������

/������	��
��������	���������������������������	
�
populations.
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4.3d Birthing Centers
>*>���������L���� /������	��
��������	�����������������	��*

>*M�+��������#����������� /������	��
��������	����������	��������
����*
>*?��<����	
��	������������ /������	��
��������	���������������	
���������*

M*�%/.#./.!" 5.1 Wastewater treatment 
facilities /������	��
��������	�����	���	����	���*

5.2  Electricity and Gas
/������	��
��������	����	������
��������8�	��	���	
��	��
with special concern for primary switching stations or 
��$�*

5.3 Communication towers /��������������	����������������	
��������	�����
�N�
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M*M��	����/�
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stations

M*?�4	�	�/�	��������#��� /�����
������	���	��8�������	
��	�	���	�����������
������	
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5.7 Water systems and 
reservoirs /������8��������	��	���������������$
��*

5.8 Solid waste management /������	��
��������	������������
����	�����		�����*�

?*��/�+�"�3�/+/.3� 6.1 Air /������	��
��������	������������������	
�������	
�	���
service.

6.2 Rail /������	��
��������	�����������	�
���	�������	�����*

6.3 Roads /������	��
�����������	����	���������8�$8�V�����������*

6.4 Vehicle Fuel

/������	��
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providing essential services.  Also, those facilities that 
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for fuel.
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transport.
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evacuation or emergency transport.

6.7 Port /������	��
��������	���	��������	�	���8��������������������
essential goods.
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Approximately 76 percent of the records (266) were associated with a known location and were 
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processed because they lacked a valid address or fell outside of Thurston County and therefore 
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regional summary of the total critical infrastructure within the hazard zone is tabulated by sector. 
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Chapter 5: Mitigation Goals and Initiatives

Introduction
This chapter describes the framework that comprises the region’s mitigation strategy. The mitigation 
strategy serves as the long-term blueprint for reducing potential losses that are described in the 
risk assessment. The mitigation strategy consists of goals, objectives, and prioritized mitigation 
initiatives.

The goals and objectives identify what the Thurston Region’s hazard mitigation planning partners 
intend to achieve in order to reduce the impacts of natural hazards on people and property and 
reduce potential losses. The goals and objectives also guide the development of mitigation actions or 
initiatives. Mitigation initiatives are the action items in the Natural Hazards Mitigation Plan for the 
Thurston Region. The term “mitigation initiative” refers to an action designed to reduce or eliminate 
losses resulting from natural hazards. Local governments formulate their mitigation strategies by: 
proposing actions and identifying who will be responsible for implementing them; estimating costs 
and potential funding sources; projecting timeline for implementation; and selecting a process for 
monitoring and evaluating the outcomes. It is through the implementation of these initiatives that the 
communities within Thurston County can truly become more disaster resistant.

Although this chapter describes how mitigation initiatives were identified and prepared, it only 
includes a list of county wide mitigation initiatives that are common and beneficial to all of the 
region’s planning partners. Initiatives that are specific to each jurisdiction are located in their 
respective annex.

Goals and Objectives
Federal hazard mitigation planning requirements specify that a plan must identify goals that reduce 
communities’ vulnerabilities to the hazards that are identified in the plan’s risk assessment.

Requirement
§201.6(c)(3)(i):

[The hazard mitigation strategy shall include a] description of mitigation goals to 
reduce or avoid long-term vulnerabilities to the identified hazards.

In 2003, the region’s hazard mitigation planning partners identified goals and objectives to guide 
hazard mitigation planning to the year 2025. Since the plan’s adoption, the region has made 
noteworthy progress towards accomplishing several objectives. Considerable more work is required, 
by individual jurisdictions and collectively as regional partners, to create more disaster resilient 
communities.

The original plan’s goals remain valid and are unchanged except for very minor modifications (the 
changes are documented at the end of the next section). Each goal statement has objectives that 
provide a more specific framework for actions to be taken by the planning partners. The goals and 
objectives in this plan also serve to build consistency in hazard mitigation planning efforts between 
the communities of Thurston County and the State of Washington.
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Thurston Region Hazards Mitigation Goals and Objectives
The goals and objectives are adopted by all of the region’s hazards mitigation planning partners. 
The objectives define actions or results that can be placed into measurable terms, and translated into 
specific assignments for implementation. Each objective fulfills an important role and is integral to 
the creation of more disaster resilient communities. The goals and objectives listed below are not 
prioritized in terms of their significance or the order in which they will be fulfilled. Their numbers 
serve as reference link between the mitigation initiatives and the goals and objectives they support.

The following are the goals and objectives for mitigating natural disasters in the Thurston Region:

1. All sectors of the community work together to create a disaster resistant community.
A. State, tribal and local governmental entities and community organizations choose to 

participate in the planning process.
B. Promote hazards mitigation planning between local government, the business community, 

and volunteer organizations.
C. Update the natural hazards mitigation plan on a regular basis, and as needed after a disaster 

event.
D. Develop a process to share “lessons learned” after each significant disaster event in the 

Thurston region.
E. Alert the community to the next update cycle of the natural hazards mitigation plan, and 

how they might become involved in that planning process.
2. Local and state government entities have the capabilities to develop, implement, and 

maintain effective natural hazards mitigation programs in the Thurston region.
F. Maintain existing data as well as gather new data and information needed to define hazards, 

risk areas, and vulnerabilities in the Thurston Region.
G. Undertake an evaluation by 2015 (during the third plan development cycle) to determine 

the effectiveness of mitigation initiatives implemented in the Thurston region.
H. Ensure that employees in the Thurston region have the necessary technical skills for 

mitigation planning and programming.
3. Collectively the communities in the Thurston region have the capacity to initiate and 

sustain emergency operations during and after a disaster.
A. Ensure that local emergency services have the capability to detect emergency situations and 

promptly initiate emergency response operations.
B. Ensure that local emergency services facilities can withstand the impacts of disasters. 

Retrofit or relocate these facilities, as needed.
C. Ensure that utility and communications systems supporting emergency services operations 

can withstand the impacts of disasters. Retrofit or relocate these facilities, as needed.
D. Designate and modify evacuation routes before, during and after a disaster event.
E. Designate suitable evacuation shelters before, during and after a disaster event.
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F. Ensure that structures for vehicles and equipment needed for emergency services operation 
can withstand disaster impacts. Retrofit or relocate these facilities, as needed.

I. Prioritize the reopening of vehicle access routes to evacuation shelters and key health care 
facilities after a disaster.

4. Local government operations are not significantly disrupted by disasters from natural 
hazards.
A. Prepare community specific redevelopment plans to guide recovery after a disaster.
B. Protect important local government records from the impacts of disasters.
C. Retrofit or relocate buildings and facilities used for routine operations of government so 

they can withstand the impacts of disasters.
D. Have available (e.g. purchase and stockpile) redundant equipment, facilities, and supplies 

to reestablish local government operations after a disaster.
E. Adopt a plan and identify resources for how local government operations will be 

reestablished after a disaster.
5. Reduce the vulnerability to natural hazards in order to protect the life, health, safety and 

welfare of the community’s residents and visitors.
A. Provide the highest degree of natural hazards protection at the least cost by working with 

natural systems and using prevention as a first priority.
B. Ensure there are adequate systems in place to provide emergency instructions during a 

disaster.
C. Remove or relocate residential structures from 100 year floodplains and identified landslide 

hazard areas, as state or federal monies are available.
D. Elevate residential structures above the 100 year floodplain as state or federal monies are 

available, when removal or relocation is not feasible.
E. Rely upon a combination of state, or federal grants and locally generated funds (for the 

required match) to implement most mitigation initiatives.
6. Local governments will support natural hazards mitigation planning, and implement the 

mitigation initiatives for their jurisdiction.
A. Integrate the mitigation initiatives from the natural hazards mitigation plan into local 

government’s comprehensive plans, development regulations, and capital facilities plans 
(CFPs).

B. Adopt Critical Area Ordinance (CAO) regulations which prohibit the location of 
inappropriate land uses within areas of high risk, and require mitigation measures when 
structures or facilities are allowed in areas of less risk.

C. Adopt and enforce the most recent version of the International Building Code (IBC) along 
with its chapters as a way to address landslide and earthquake hazards.

D. Adopt land use designations, comprehensive plan policies, and development regulations 
which minimize new development within high hazard areas.
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E. Enroll in the Community Rating System (CRS) as a part of the National Flood Insurance 
Program.

F. Locate new facilities outside of areas vulnerable to the impacts of natural hazards. Where 
this is not feasible, design these facilities so they can withstand the impacts of a disaster.

G. Minimize the vulnerability of libraries, museums, and other institutions important to the 
daily lives of the community.

7. The local infrastructure of communities in the Thurston region is not significantly 
affected by a disaster from a natural hazard.
A. Design and retrofit essential transportation facilities and systems to minimize the potential 

for disruption during a disaster.
B. Design and retrofit essential water and sewer services to minimize the potential for 

disruption during a disaster.
C. Encourage private sector hazards mitigation planning for the design and retrofit of energy 

and telecommunication infrastructure to minimize the potential for disruption during a 
disaster.

D. Support key employers in the community to implement mitigation measures for their 
facilities and systems.

8. Residents understand the natural hazards of the Thurston region and are aware of ways 
to reduce their personal vulnerability to those hazards.
A. Develop and implement education programs which explain the vulnerabilities and risks of 

natural hazards in the Thurston region, and ways to reduce their personal vulnerability to 
those hazards.

B. Develop and implement education programs which explain the mitigation initiatives to be 
undertaken by various communities in the Thurston region.

C. Develop and implement education programs for appropriate local government employees 
that explain the mitigation initiatives to be undertaken in the Thurston region.

Revisions to Goals and Objectives
The goals and objectives were reviewed by both the Hazards Mitigation Plan Workgroup and the 
Emergency Management Council. Despite the issuance of six Federal Disaster Declarations since the 
first plan’s adoption, the region’s planning partners consented that the region’s goals and objectives 
remain valid. Only three changes were made:

1. Objective 2B was changed from “Undertake an evaluation by 2008 (during the second planned 
update cycle)…” to “Undertake an evaluation by 2015 (during the third plan development 
cycle) …”

2. For goal number 5, the word “life” was added to emphasize the scope of protection.
3. Objective 6C was changed from “Uniform Building Code” to “International Building Code.”
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Progress towards Goals and Objectives
The region’s planning partners have made steady progress towards fulfilling this plan’s goals and 
objectives. Although the original plan set a goal fulfillment date of the year 2025, most of the plan 
objectives will require continuous effort and must be maintained in perpetuity to protect life and 
property throughout the county. The progress made on goals 1 and 2 in the last five years can be 
successfully measured in the contents of this plan update. However, hazards mitigation planning is a 
process that requires multiple stakeholders to continuously monitor, evaluate, and revise the plan as 
appropriate. Planning partnerships must be maintained and communities must continue to invest in 
their capabilities to perform successful hazards mitigation planning.

The successful outcome of many of the plans objectives will be measured by progress made in the 
locally adopted mitigation initiatives. Some will take considerable time and resources to complete, 
but evidence of progress is apparent for several jurisdictions in fulfilling the region’s objectives. The 
following accomplishments have made communities in Thurston County more disaster resilient:

• The City of Yelm has completed its highest priority mitigation initiative, the replacement of 
its aging police station with a modern seismically safe law and justice facility. This mitigation 
action supported objectives 3B and 3C.

• The cities of Olympia and Tumwater have adopted development regulations for high 
groundwater areas which will reduce the likelihood of future structures being affected by 
flooding. These efforts support objective 6B.

• Thurston County continues to improve its capabilities to develop, implement, and maintain 
effective natural hazards mitigation programs in the Thurston region. It has played a lead role 
in the update to the Natural Hazards Mitigation Plan for the Thurston Region and it continues 
to be actively involved in Chehalis River Basin Flood Authority. These efforts fully support all 
of the objectives of Goals 1 and 2.

• In 2008 Thurston County obtained a State Community Development Block Grant to elevate up 
to 35 residences in the Chehalis River basin in unincorporated areas of Thurston County. This 
effort supports objective 5D.

• Intercity Transit upgraded its backup electric generator in 2006. The new generator has enough 
capacity to completely power Intercity Transit’s main base of operations. The system has 
provided critical backup power services on several occasions since its installation. The backup 
power service has enabled the region’s transit service provider to continue providing much 
needed public transportation services. This effort supported objectives 3C and 4D.

• The Evergreen State College completed a seismic retrofit of the Daniel J. Evans Library 
Building, supporting objective 4C.

Relationships with the Washington State Natural Hazards Mitigation Plan
The Washington State Hazard Mitigation Plan provides guidance for hazard mitigation planning 
in the State of Washington. The mission of the State’s plan is to “Reduce the adverse impacts and 
losses caused by natural hazard events.”1 The Thurston Region’s goals and objectives are specific to 
the needs of the region’s communities, but it is important to establish consistency between state and 
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local plans in order to effectively coordinate mitigation activities. The Thurston Region’s goals and 
objectives are consistent with the state plan as shown in Table 5.1.

Table 5.1: State Mitigation Goals and Objectives and their Relationship to the Thurston 
Region’s Mitigation Objectives

State Goals State Objectives Relates to 
Thurston Region 
Objectives

1. Protect Life 1.1 Improve systems that provide warning and 
emergency communications.

3A, 3C, 5B

1.2 Develop or amend laws so they effectively address 
hazard mitigation.

6B, 6D

1.3 Reduce the impacts of hazards on vulnerable 
populations.

5C, 5D, 5E

1.4 Strengthen state and local building code enforcement. 6C
1.5 Train emergency responders. 2C, 3A, 4A

2. Protect Property 2.1 Protect critical assets. 3F, 4B, 4C, 7B, 7C
2.2 Protect and preserve facility contents. 3F, 4B
2.3 Reduce repetitive and severe repetitive losses, 
including those caused by flooding.

5C, 5D, 5E

3. Promote a 
Sustainable 
Economy

3.1 Provide incentives for mitigation initiatives. 5E, 6E
3.2 Continue critical business operations. 3F, 3G, 4D, 4E
3.3 Form partnerships to leverage and share resources. 1A, 1B, 1E, 2A, 7D

4. Protect the 
Environment

4.1 Develop hazard mitigation policies that protect the 
environment.

5A, 5C, 6A, 6B, 6D

5. Increase Public 
Preparedness for 
Disasters

5.1 Understand natural hazards and the risk they pose. 1D, 2A
5.2 Improve hazard information, including databases and 
maps.

1D, 2A

5.3 Improve public knowledge of hazards and protective 
measures so individuals appropriately respond during 
hazard events.

8A, 8B, 8C

5.4 Develop new policies to enhance hazard mitigation 
initiatives.

1C, 2B

Identification and Preparation of Mitigation Initiatives
Federal hazard mitigation planning requirements specify that local governments evaluate the benefits 
and costs of mitigation initiative alternatives and prioritize initiatives according to their benefits or 
the needs of the jurisdiction.

Requirement
§201.6(c)(3)(ii):

[The mitigation strategy shall include a] section that identifies and analyzes a 
comprehensive range of specific mitigation actions and projects being considered 
to reduce the effects of each hazard, with particular emphasis on new and existing 
buildings and infrastructure.
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Requirement
§201.6(c)(3)(iii):

[The mitigation strategy section shall include ] an action plan describing how 
the actions identified in section (c)(3)(ii) will be prioritized, implemented, and 
administered by the local jurisdiction. Prioritization shall include a special emphasis 
on the extent to which benefits are maximized according to a cost benefit review of 
the proposed projects and their associated costs.

Identification
The process to identify mitigation initiatives for the original plan and this plan update were prepared 
in a similar manner. Each Workgroup member represented their jurisdiction and was responsible 
for gathering and coordinating the information required for their initiatives. TRPC staff provided 
planning partners a compact disc containing a variety of data to support the development of their 
mitigation initiatives:

• The original mitigation initiatives from the 2003 plan
• The updated Regional Risk Assessment
• Jurisdiction-specific hazard maps for each of the profiled hazards that affect their jurisdiction
• Hazard exposure tables including jurisdiction-specific critical infrastructure and public owned 

assets
• Benefit cost review worksheets and instructions
• Local mitigation initiative template with instructions
• FEMA State and Local Mitigation Planning How to Guide Series 386-1 to 386-8
• FEMA “Mitigation Ideas”

The process for evaluating vulnerabilities and identifying a range of alternative mitigation actions 
to reduce actual and potential hazard exposures varied among jurisdictions depending upon their 
capabilities and resources. In general, workgroup members collaborated with staff and or committees 
within their jurisdictions that were most familiar with their infrastructural systems, facilities, 
assets, services, or the geographic area being addressed. Local planning partners referenced a 
variety of materials such as their risk assessment, comprehensive plans, strategic plans, emergency 
management plans, capital facility plans, after action review debriefings, and other planning 
documents.

The planning partners’ identification processes considered existing initiatives from the original 
hazards mitigation plan, new and original initiatives identified in this plan update process, and 
initiatives that have already been identified or documented in a different planning process such as a 
stormwater utility capital facilities plan.

Benefit Cost Review
FEMA requires local governments to analyze the benefits and costs of range of mitigation actions 
that can reduce the effects of each hazard within their community. A hazard mitigation plan must 
demonstrate that a process was employed that emphasized a review of benefits and costs when 
prioritizing the mitigation actions. The benefit-cost review must be comprehensive to the extent that 
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it can evaluate the monetary as well as the non-monetary benefits and costs associated with each 
action.2 The benefit-cost review should at least consider the following questions:

• How many people will benefit from the action?
• How large an area is impacted?
• How critical are the facilities that benefit from the action (which is more beneficial to protect, 

the fire station or the administrative building)?
• Environmentally, does it make sense to do this project for the overall community?

The severity of hazards and their impacts vary among the region’s jurisdictions due to their 
geography, but more so because of the varying range of resources and services that they are 
responsible for providing their customers. For example, the mission of a rural fire district varies 
greatly from that of a general purpose municipality. As such, their range of mitigation actions for the 
same hazard will differ substantially. Each plan partner has to consider their jurisdiction’s exposure, 
their capabilities, their resources, and select an appropriate process to evaluate the benefits and costs 
of various mitigation actions.

In the 2003 planning process, some of the initiatives underwent a benefit to cost analysis using the 
Mitigation 20/20TM software provided by the State and FEMA. This analysis was only performed 
for initiatives if the data was available. The method was not utilized by all of the participating 
jurisdictions and it was not consistently applied by those that did use it. This analysis generated a 
benefit to cost ratio and a priority score, but the effort required to input the variables exceeded the 
output’s reliability as an effective analytical tool. The Mitigation 20/20TM software was not used in 
the 2008/2009 plan update process.

For the plan update process, the Workgroup selected a benefit-cost review method known as 
STAPLEE. STAPLEE is an acronym for the following criteria that are scored according to benefits 
or costs of any proposed initiative: social, technical, administrative, political, legal, economic, 
and environmental. The STAPLEE method is outlined in FEMA’s how-to guide, Developing the 
Mitigation Plan (FEMA 386-3, 2003). TRPC provided workgroup members a worksheet and 
instructions for conducting this process. The worksheet provided general criteria (Table 5.2), but 
jurisdictions could elect to modify the criteria to fit their needs. Jurisdiction staff scored each 
mitigation initiative or alternative action according to its benefit (positive score) or cost (negative 
score) as follows:

Benefit Cost
Low, +1 Moderate, +2 High, +3 Low, -1 Moderate, -2 High, -3

The worksheet allowed a jurisdiction to score multiple alternatives mitigation actions to address a 
particular vulnerability or a hazard, and compare the relative benefits and costs of each of the alter-
native actions. A final score is tallied for each alternative mitigation initiative by summing the score 
assigned to each alternative across the criteria. The greater the score, the greater the project benefit. 
Jurisdictions could use this rating to select a preferred alternative and/or prioritize mitigation actions.

The STAPLEE evaluation criteria and a sample worksheet are located in Appendix E.
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Prioritization
The mitigation initiatives are prioritized by 
the individual jurisdictions based on factors 
relevant to their local conditions and needs. 
In general they were prioritized according to 
their overall benefit and their relationship to 
the plans’ goals and objectives. Some priorities 
were pre-determined through planning process 
that preceded the natural hazards mitigation 
plan update process. The process used to 
prioritize the county wide mitigation initiatives 
is described later in this chapter.

Categorization
Every mitigation initiative is categorized ac-
cording to the type of mitigating function it 
provides. Seven mitigation initiative categories 
were identified in the original plan and remain 
the same as follows:

1. Public Outreach and Information: 
Information delivered in a variety of 
formats intended to inform and educate 
community members, elected officials, 
and property owners about the hazards 
and potential ways to mitigate them. 
Such actions include websites, outreach 
projects, real estate disclosure, fairs and 
expos, and school-age and adult education 
programs.

2. Plan Coordination and Implementation: Activities that support a jurisdiction’s natural 
hazards mitigation planning process and implementation strategy within their organization and 
in conjunction with neighboring jurisdictions and relevant stakeholders.

3. Data Collection and Mapping: Actions that relate to the process of gathering and analyzing 
new data and then mapping or utilizing the information in such a manner that it improves 
communities’ ability to make informed decisions about increasing their disaster resilience.

4. Development Regulations: Government administrative or regulatory actions or processes 
that influence the way land and buildings are developed and built. These actions also include 
public activities to reduce hazard losses. Examples include planning and zoning, building 
codes, capital improvement programs, open space preservation, and storm water management 
regulations.

Table 5.2: General STAPLEE Criteria 

Social
Community Acceptance
Effect on Segment of Population

Technical
Technical Feasibility
Long-Term Solution
Secondary Impacts

Administrative
Staffing
Funding Allocated
Maintenance and Operations

Political
Political Support
Local Champion
Public Support

Legal
State Authority
Existing Local Authority
Potential Legal Challenge

Economic

Benefit of Action
Cost of Action
Contributes to Economic Goals
Outside Funding Required

Environmental

Effect on Land/Water
Effect on Endangered Species
Effect on HAZMAT Waste Sites
Consistent with Community 
Environmental Goals
Consistent with Federal Laws
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5. Hazard Preparedness: Advance actions that serve to protect people and property during 
and immediately after a disaster or hazard event. These could include the development or 
improvement of warning systems, emergency response services, and the stockpiling of supplies 
and materials.

6. Hazard Damage Reduction: Actions that involve the modification of existing buildings or 
structures to protect them from a hazard, or removal from the hazard area. Examples include 
acquisition, elevation, relocation, structural retrofits, storm shutters, and shatter-resistant glass.

7. Critical Facilities Replacement/Retrofit: Refers specifically to hazard damage reduction 
activities targeted specifically at protecting or replacing critical facilities.

Mitigation Initiative Format
A mitigation initiative template with instructions was provided to every participating jurisdiction. 
The same format was used by every jurisdiction to prepare their mitigation initiatives, including the 
county wide initiatives located at the end of this chapter. The format and content of the mitigation 
initiatives remains the same with the following exception: the Mitigation 20/20TM “Priority Score” 
and “Final Benefit to Cost Ratio” were omitted from the form as this software package was not used 
during the plan update process and the score is no longer relevant.

Each mitigation initiative is formatted as follows (a brief description of each field heading is 
provided):

Priority: the current ranking of the mitigation initiative as assigned by the jurisdiction, for example 1 
of 10. If an initiative was completed or removed, a ranking is not applicable and is shown as “N/A”

Status: “New” refers to a mitigation initiative newly created as part of the plan update process; 
“existing” refers to an unfinished initiative that is carried over the 2003 Natural Hazards Mitigation 
Plan, or imported from another planning document; “modified” refers to an existing initiative that 
carried over from the previous plan, but has changed to limit or expand its scope of activities; 
“completed” refers to an initiative that was successfully fulfilled; and “removed” refers to an 
initiative that is no longer considered relevant or is replaced by another initiative.

Hazard Addressed: refers to the specific hazard, profiled in the risk assessment that the mitigation 
initiative addresses, for example “earthquake,” or “multi-hazard.”

Category: refers to one of the seven function mitigation categories identified above, for example, 
“data collection and mapping.”

Mitigation Initiative Identification Number: this refers to the unique administrative code of 
each mitigation initiative. The unique code allows local agencies and plan reviewers to monitor the 
progress of each initiative through its lifecycle. The codes from the 2003 plan will be carried over 
into the updated plan. The convention of the identification number is as follows:

Agency Code + Hazard Category Code + Sequential number.
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Title: a brief description of the action to be taken.

Rationale: A statement of justification as to why the mitigation initiative is necessary.

Relates to Plan Goal(s) and Objectives: refers to the specific goal(s) and objective(s) that the 
mitigation initiative supports.

Implementer: refers to the agency department or title of the staff member responsible for 
implementing the initiative.

Estimated Cost: refers to the current estimated cost of the initiative.

Time Period: refers to when the agency believes it will be able to accomplish the initiative. For 
example, 2012 or 2025.

Funding Source: refers to the anticipated source of revenue that will be used to fund the initiative.

Source and Date: Refers to an agency document from which an initiative may have been originally 
identified. For example, “2003 Natural Hazards Mitigation Plan for the Thurston Region.”

Adopted Plan Number: refers to the identifier of the initiative within the sourced adopted 
document.

Reference Page: refers to the page which the initiative can be found in the adopted document.

Implementation Status: a narrative assessment of the progress made on the initiative.
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Evaluation of Mitigation Initiatives
Twenty jurisdictions adopted hazard mitigation plans as part of the region’s first multi-jurisdictional 
plan between November 2003 and July 2005. The plan identified 10 county wide mitigation 
initiatives, and 129 mitigation initiatives were adopted among the individual jurisdictions. Table 5.3 
lists the number of initiatives that were adopted by each participating jurisdiction prior to this plan 
update.

Table 5.3: Mitigation Initiatives, Adopted by Jurisdiction, in the 2003 (First Edition) Natural 
Hazards Mitigation Plan for the Thurston Region

Jurisdiction Initiatives
County-wide 10
Thurston County 28
Town of Bucoda 5
City of Lacey 10
City of Olympia 8
City of Rainier 2
City of Tenino 2
City of Tumwater 18
City of Yelm 2
Confederated Tribes of the Chehalis Reservation* 3
Fire District 4 - Rainier 1
Fire District 9 - McLane 4
Fire District 13 – Griffin* 1
Intercity Transit 1
Providence St. Peter Hospital 5
School District, North Thurston Public Schools 6
School District, Olympia 3
School District, Rainier 3
School District, Tumwater 4
School District, Yelm Community Schools 3
The Evergreen State College 20
Total Adopted Mitigation Initiatives 139
*Note: Jurisdiction did not participate in the plan update process.

The hazard mitigation planning requirements per 44 CFR Section 201.6(d)(3) requires local 
governments to assess their previously adopted mitigation initiatives:

 …jurisdictions to review and revise their plans to reflect progress in local mitigation efforts 
and changes in priorities, and resubmit them for approval every five years. The updated multi-
jurisdictional plan must identify the completed, deleted or deferred actions from the previously 
approved plan as a benchmark for progress. Further, the updated plan shall include any new 

Natural Hazards Mitigation Plan 
September 20095-12

Chapter 5: Mitigation Goals and Initiatives



mitigation actions identified in its evaluation and prioritization since the previous plan was approved 
or through the plan update process. If the mitigation actions remain unchanged from the previously 
approved plan, the updated plan must indicate why changes are not necessary.

Every mitigation initiative that was adopted as part of the original Natural Hazards Mitigation Plan 
for the Thurston Region was reviewed according to the requirements above. Jurisdictions reported 
their progress in the “implementation status” field on the mitigation initiative form. All of the 
other preceding fields were updated, if appropriate, to reflect the current conditions. In addition, all 
mitigation initiatives were reprioritized.

County Wide Mitigation Initiatives
The county wide initiatives proposed in this plan will require continuous coordination and 
collaboration among this plan’s existing partners and future partners over the next five years and 
beyond to attain successful implementation. Each individual jurisdiction’s adopted mitigation 
initiatives are located in their local annex. Their content and format is displayed in the same fashion 
as shown in the subsequent pages following this section.

Prioritization
The county wide mitigation initiatives were prioritized by the Workgroup. The Workgroup members 
utilized a numerical ranking process to sort the initiatives. All of the initiatives were listed on a large 
white board. The workgroup discussed the benefits and the significance of each initiative as they 
related to the plan’s goals and objectives and the most pressing needs of the region. Each workgroup 
member assigned a numerical ranking to each action. The ranks were summed for each action. The 
action with the lowest value received the highest priority and so forth. The results of the county wide 
mitigation initiative prioritization process are shown in Table 5.4.
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Current Adopted Mitigation Initiatives
Current Mitigation Initiatives consist of actions that have not yet begun or require additional work. 
They consist of new initiatives identified by the planning partners in the plan update process. They 
also consist of existing initiatives that were carried over in their original form from the first edition 
of this plan or other plans, or modified from their original form to reflect present needs.

Table 5.4: Current Adopted County Wide Mitigation Initiatives

Priority I.D. 
Number

Category Action Status

1 of 9 CW-MH 4 Hazard Damage 
Reduction

Create a lifeline transportation route GIS map for 
the Thurston Region and integrate the data into the 
Thurston County Emergency Operations Plan

Modified

2 of 9 CW-MH 7 Hazard Preparedness Develop a system for sharing critical resources among 
emergency managers during disaster events. New

3 of 9 CW-SH 1 Hazard Preparedness Improve the capabilities of managing debris from 
severe winter storm events. Modified

4 of 9 CW-FH 1 Data Collection and 
Mapping

Obtain digital data and create GIS maps of the 
flood inundation from possible dam failures of the 
Skookumchuck Dam on the Skookumchuck River, and 
the Alder and LaGrande Dams on the Nisqually River

Modified

5 of 9 CW-MH 6 Public Information

Develop public information and outreach website 
portal and complementary printed materials to 
increase the awareness and participation in natural 
hazards mitigation planning among the region’s major 
employers, small businesses, and residents.

New

6 of 9 CW-WH 1 Data Collection and 
Mapping

Refine methodology to assess high risk wildland fire 
communities in Thurston County. New

7 of 9 CW-MH 1 Data Collection and 
Mapping

Continue to refine the list of the region’s critical 
facilities and jurisdictional asset data, geocode these 
locations, and update their financial value

Modified

8 of 9 CW-EH 2 Data Collection and 
Mapping

Improve the technical analysis of earthquake hazards 
in the county. Existing

9 of 9 CW-MH 8 Hazard Preparedness Strengthen the capabilities of the Disaster Medical 
Coordination Center (DMCC) Hospital. New

Hazard Category Codes are as follows: EH=Earthquake Hazard; FH=Flood Hazard; LH=Landslide Hazard; MH=Multi 
Hazard; SH=Storm Hazard; WH=Wildland Fire Hazard; and VH=Volcanic Hazard.
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Completed or Removed Mitigation Initiatives
Initiatives that were completed in the last five years are included in this plan to provide evidence of 
progress made. These initiatives are no longer relevant and no longer part of the region’s adopted 
mitigation strategy. These initiatives are not ranked as they are no longer adopted.

Table 5.5: Completed or Removed County Wide Mitigation Initiatives

I.D. 
Number

Category Action Status

CW-EH 1 Data Collection and 
Mapping

Obtain digital data and update the GIS map for 
liquefaction susceptibility, and create new GIS maps 
for strong ground motion.

Completed

CW-MH 5 Plan Coordination and 
Implementation

Add “wildfire” and “volcanic hazards” for the next 
plan update, obtain data necessary for the risk 
assessment, and create related mitigation initiatives.

Completed

CW-SH 2 Hazard Preparedness

Thurston County and other participating government 
entities should work with the regional providers of 
electricity to assess ways to reduce power outages, 
improve the reliability of the power grid supplying 
the county, and seek ways to minimize local service 
problems

Completed

CW-MH 2 Data Collection and 
Mapping

Develop a more detailed approach to estimating the 
inventory of assets and potential loss from natural 
hazards.

Removed

CW-MH 3 Data Collection and 
Mapping

Update the risk assessment for tribal areas of the 
county. Removed

Hazard Category Codes are as follows: EH=Earthquake Hazard; FH=Flood Hazard; LH=Landslide Hazard; MH=Multi 
Hazard; SH=Storm Hazard; WH=Wildland Fire Hazard; and VH=Volcanic Hazard.
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Priority: 1 of 9 Status: Modified

Hazard Addressed: Multi Hazard 
Category: Hazard Damage Reduction

CW-MH 4: Create a lifeline transportation route GIS map for the Thurston region and 
integrate the data into the Thurston County Emergency Operations Plan and other local 
planning needs.

Rationale: A “lifeline” transportation route map needs to be created to facilitate post event 
evaluations of facilities and to support emergency service responder’s essential services. This would 
include both critical facilities (such as bridges) and the transportation links between them. These 
routes could be impacted by all hazards which could affect the Thurston region (e.g. earthquakes, 
floods, landslides, and storms) Data to develop this map would come from the list of lifeline critical 
facilities which only exists in general tabular form. This data needs to be updated and then translated 
into GIS compatible form to create a useful map.

Relates to Plan Goal(s) and Objectives: 3D, 7A

Implementer: Thurston County Public Works and Regional Stakeholders

Estimated Cost: Unknown

Time Period: 2010-2015

Funding Source: Unknown

Source and Date: 2003 Natural Hazards Mitigation Plan for the Thurston Region

Adopted Plan Number: CW-MH 4

Reference Page: V25

Initiative and Implementation Status: Not completed. This initiative was ranked 7 of 10 in the 
2003 plan. A comprehensive database of the region’s road network is maintained by Thurston 
County but no work has been performed to develop a “lifeline” map. Stakeholders including 
Thurston County, Lacey, Olympia, Tumwater, Rainier, Tenino, Yelm, Bucoda, all tribes, WSDOT, 
Intercity Transit, TRPC, and other entities in should convene prior to the plan update to identify 
critical network attributes, analyze hazard vulnerabilities, and prioritize actions to mitigate 
vulnerabilities. This initiative was modified to update the implementer and timeline.
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Priority: 2 of 9 Status: New

Hazard Addressed: Multi Hazard 
Category: Hazard Preparedness

CW-MH 7: Develop inter-jurisdictional capabilities to share critical resources during 
emergencies and natural disasters.

Rationale: During disasters, additional and/or specialized resources may be needed by one or more 
affected communities to save lives, protect property, and restore critical infrastructure. During recent 
events, local jurisdictions have shared resources to achieve this goal. By establishing a resource 
management system that can be accessed by all jurisdictions during disaster, resource requests will 
be filled more readily and cost tracking improved.

This initiative will identify technological solutions and create systems and procedures to improve 
resource sharing. It will allow jurisdictions to know what resources each agency has available and 
where they are located. It will streamline resource requests, tracking, and allocation. Resources 
shared are likely to include specialized teams, personnel, equipment and volunteers.

Relates to Plan Goal(s) and Objectives: 3A, 4E

Implementer: Thurston County Emergency Management and Regional Stakeholders

Estimated Cost: $150,000

Time Period: 2010-2015

Funding Source: Unknown

Source and Date: N/A

Adopted Plan Number: N/A

Reference Page: N/A

Initiative and Implementation Status: New
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Priority: 3 of 9 Status: Modified

Hazard Addressed: Severe Storm Hazard
Category: Hazard Preparedness

CW-SH 1: Improve the capabilities of managing debris from severe winter storm events.

Rationale: Since it is difficult to predict damage from a storm throughout the Thurston region, (e.g. 
1993 Inaugural Day Wind Storm, or the 1996 Ice Storm), this initiative would help local jurisdictions 
and utility providers to better manage the “clean up” efforts. Utility providers, the county and other 
local public works agencies would need to work to develop a debris management strategy for the 
entire region. This might include the identification of county pits for debris removal or other staging 
areas across the region. It may also identify areas where property for a debris pit may need to be 
acquired and held in reserve for this purpose.

Relates to Plan Goal(s) and Objectives: 4D

Implementer: Thurston County Public Works

Estimated Cost: Unknown

Time Period: 2010-2015

Funding Source: Unknown

Source and Date: 2003 Natural Hazards Mitigation Plan for the Thurston Region

Adopted Plan Number: CW-SH 1

Reference Page: V29

Initiative and Implementation Status: This initiative was ranked 9 of 10 in the 2003 plan. 
Thurston County Emergency Management successfully implemented debris management systems 
during the 2006 Winter Storm, the 2007 Winter Flood, and the January 2009 Flood. While 
substantial progress has been made in Thurston County to manage debris, more work is required to 
formalize and adopt a comprehensive debris management strategy.
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Priority: 4 of 9 Status: Modified

Hazard Addressed: Flood Hazard 
Category: Data Collection and Mapping

CW-FH 1: Obtain digital data and create GIS maps of the flood inundation from possible dam 
failures of the Skookumchuck Dam on the Skookumchuck River, and the Alder and La Grande 
Dams on the Nisqually River, develop emergency evacuation routes, and update affected 
agencies comprehensive Emergency Management Plans.

Rationale: Emergency Action Plans are available for the Skookumchuck Dam on the 
Skookumchuck River, and the Alder and La Grande Dams on the Nisqually River. However, this 
data has not been evaluated in a comprehensive manner to develop evacuation plans and identify 
evacuation routes.

Relates to Plan Goal(s) and Objectives: 2A

Implementer: Thurston County Emergency Management and Regional Stakeholders

Estimated Cost: Unknown

Time Period: 2010-2015

Funding Source: Unknown

Source and Date: 2003 Natural Hazards Mitigation Plan for the Thurston Region

Adopted Plan Number: CW-FH 1

Reference Page: V15

Initiative and Implementation Status: This initiative was identified as priority 3 of 10 in the 2003 
plan. Flood Inundation data is available from the Emergency Action Plans, but this data has not yet 
been processed in a GIS format that lends itself to conducting a vulnerability assessment. Once this 
task has been completed, this data may be used to evaluate the Thurston Region’s risk to dam failure. 
This task may be fulfilled by updating the flood hazard profile preparation of the next plan update 
cycle prior to 2015. In addition this data should be analyzed to develop evacuation plans and routes.
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Priority: 5 of 9 Status: New

Hazard Addressed: Multi Hazard 
Category: Public Information

CW-MH 6: Develop public information and outreach website portal and complementary 
printed materials to increase the awareness and participation in natural hazards mitigation 
planning among the region’s major employers, small businesses, and residents.

Rationale: Thurston County has a need to provide a multi-hazards public education program to 
include earthquakes, wildland fires and fire prevention, communicable diseases, flooding, winter 
storms, landslides and volcanic hazards. Citizen preparedness and mitigation measures implemented 
by private property and business owners have a great impact on the county’s overall vulnerability to 
natural disasters.

Relates to Plan Goal(s) and Objectives: 1B, 8A, 8B, 8C

Implementer: Thurston County Emergency Management and Regional Stakeholders

Estimated Cost: $100,000 (Note: $20,000 Annually)

Time Period: 2010-2015

Funding Source: Grants, Emergency Management Council funds, and other local funding

Source and Date: Natural Hazards Mitigation Plan for the Thurston Region (2003)

Adopted Plan Number: N/A

Reference Page: N/A

Initiative and Implementation Status: New Initiative. This initiative is a combination of three 
initiatives from the 2003 plan (TC-EH 2, TC-FH 6 and TC-SH 1). The county has a need to provide 
a multi-hazards public education program that will keep citizens informed and enable them to plan 
and prepare for disasters. Key activities will include public outreach and continuous education on 
consequences of hazards (i.e., living in a floodplain); the National Flood Insurance Program and the 
County’s other multi-hazard activities.

This program will prepare and distribute public education materials such as flyers, brochures, 
fact sheets and pre-packaged educational campaigns regarding protecting life, property and the 
environment from a variety of hazards. One area of emphasis will be on how individuals and 
families can be personally prepared to respond to and recovery from disasters. In addition to the 
printed materials, the information will also be disseminated through a website which will feature 
links in other local, state and federal resources. Public education will be provided through public 
presentations, training, an annual Emergency Preparedness Expo and other community events.
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Priority: 6 of 9 Status: New

CW-WH 1: Refine methodology to assess high risk wildland fire communities in Thurston 
County.

Hazard Addressed: Wildland Fire Hazard 
Category: Data Collection and Mapping

Rationale: Under previous Natural Hazards Mitigation Plan Item CW-MH-5, wildland fires, or 
“wildfires”, were added as a county wide risk. The initial methodology for determining risk for 
wildfire was based upon pre-existing data provided by the Washington State Department of Natural 
Resources (DNR). As part of refining its mitigation planning, local fire districts request a more 
detailed locally generated process to indicate and map levels of wildfire potential.

Relates to Plan Goal(s) and Objectives: 1C and 2A

Implementer: Thurston County Association of Fire Chiefs, DNR, Emergency Management Council.

Estimated Cost: Unknown.

Time Period: 2010-2015

Funding Source: In kind resources from local fire districts and DNR

Source and Date: N/A

Adopted Plan Number: N/A

Reference Page: N/A

Initiative and Implementation Status: New.
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Priority: 7 of 9 Status: Modified

Hazard Addressed: Multi Hazard 
Category: Data Collection and Mapping

CW-MH 1: Continue to refine the list of the region’s critical facilities and jurisdictional asset 
data, geocode these locations, and update their financial value.

Rationale: The region continues to grow and critical infrastructure information changes. The 
maintenance of an accurate and comprehensive critical infrastructure database can serve a variety of 
essential operational and planning functions in the region.

Relates to Plan Goal(s) and Objectives: 2A

Implementer: Thurston County Emergency Management and Regional Stakeholders

Estimated Cost: $10,000

Time Period: 2010-2015

Funding Source: Unknown

Source and Date: 2003 Natural Hazards Mitigation Plan for the Thurston Region

Adopted Plan Number: CW-MH 1

Reference Page: V19

Initiative and Implementation Status: This initiative was ranked 4 of 10 in the 2003 plan. 
Significant progress has been made on this initiative. In 2006 a workgroup representing general 
purpose governments developed a critical infrastructure database (see Chapter 4.8). These records 
were geocoded and used in the development of the risk assessments for the 2008-2009 hazard 
mitigation planning process. This measure was modified to exist as an ongoing task to be completed 
at least every two years. Thurston County Emergency Management was selected to lead this task.
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Priority: 8 of 9 Status: Existing

Hazard Addressed: Earthquake Hazard 
Category: Data Collection and Mapping

CW-EH 2: Improve the technical analysis of earthquake hazards in the county.

Rationale: This will involve a more detailed evaluation of potential earthquake damage in the 
county using the HAZUS software. Use the building footprint data layer developed by Thurston 
GeoData Center.

Relates to Plan Goal(s) and Objectives: 2A

Implementer: Thurston County Emergency Management and Regional Stakeholders

Estimated Cost: Unknown

Time Period: 2010-2015

Funding Source: Unknown

Source and Date: 2003 Natural Hazards Mitigation Plan for the Thurston Region

Adopted Plan Number: CW-EH 2

Reference Page: V15

Initiative and Implementation Status: This initiative was identified as priority 2 of 10 in the 2003 
plan. The Thurston Region has not completed this action. Thurston County Emergency Management 
Staff attended HAZUS training, hosted by Washington State Emergency Management Division, in 
April 2009. More research is necessary to determine the scope and cost of developing, running, and 
maintaining a HAZUS model for the Thurston Region.

5-23 Natural Hazards Mitigation Plan 
September 2009

Chapter 5: Mitigation Goals and InitiativesCounty Wide Mitigation Initiatives: Current



Priority: 9 of 9 Status: New 

Hazard Addressed: Multi Hazard
Category: Hazard Preparedness

CW-MH 8: Strengthen the capabilities of the Disaster Medical Coordination Center (DMCC) 
Hospital.

Rationale: Providence St. Peter Hospital in Olympia is the Disaster Medical Coordination Center 
(DMCC) Hospital for a five county region, which includes Grays Harbor, Lewis, Mason, Pacific and 
Thurston Counties.  During disasters, it is the single hospital responsible for coordinating patient 
movement and hospital communications.  When patients are to be received from outside the region 
in response to an activation of the National Disaster Medical System (NDMS), Providence St. Peter 
Hospital works with Puget Sound Federal Control Center to coordinate the transfer of patients to the 
region’s hospitals.

This initiative will strengthen the DMCC by providing training and exercise to hospital and 
emergency medical system personnel throughout the five-county region.
 
Relates to Plan Goal(s) and Objectives: 3A

Implementer: Thurston County Emergency Services, Providence St. Peter Hospital

Estimated Cost: Unknown

Time Period: 2010-2015

Funding Source: Grants and Local Match

Source and Date: N/A

Adopted Plan Number: N/A.

Reference Page:  N/A.

Initiative and Implementation Status: New
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Priority: N/A Status: Completed

Hazard Addressed: Earthquake Hazard 
Category: Data Collection and Mapping

CW-EH 1: Obtain digital data and update the GIS map for liquefaction susceptibility, and 
create new GIS maps for strong ground motion.

Rationale: The data for the liquefaction susceptibility map is only available for the northern 
Thurston County Urban Area. The state Department of Natural Resources is anticipating the release 
of the liquefaction susceptibility and strong ground motion mapping for all of the Thurston Region 
within the next three years.

Relates to Plan Goal(s) and Objectives: 2A

Implementer: Thurston County Emergency Management Council

Estimated Cost: N/A

Time Period: 2004-2008

Funding Source: FEMA/WA EMD

Source and Date: 2003 Natural Hazards Mitigation Plan for the Thurston Region

Adopted Plan Number: CW-EH 1

Reference Page: V13

Initiative and Implementation Status: Completed. This action was identified as priority 1 of 10 
in the 2003 Natural Hazards Mitigation Plan. In 2007, the Washington State Department of Natural 
Resources completed mapping liquefaction susceptibility and site class maps (National Earthquake 
Hazards Reduction Program) for every county in Washington State. This program was funded 
through a grant from FEMA and Washington State Department of Emergency Management Division. 
The data for Thurston County was used to estimate this region’s vulnerability from earthquake 
hazards in the 2008-2009 hazard mitigation planning process.
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Priority: N/A Status: Completed

Hazard Addressed: Multi Hazard 
Category: Plan Coordination and Implementation

CW-MH 5: Add “wildfire” and “volcanic hazards” for the next plan update, obtain data 
necessary for the risk assessment, and create related mitigation initiatives.

Rationale: Through the development of the initial Natural Hazards Mitigation Plan, it became 
apparent that the initial plan could not address all possible hazards. Only those hazards where the 
risk was identified as “high” in the Thurston County HIVA were undertaken in the initial plan.

Relates to Plan Goal(s) and Objectives: 2A

Implementer: Hazards Mitigation Plan Workgroup

Estimated Cost: Part of the Hazards Mitigation Plan Update

Time Period: 2009-2009

Funding Source: Thurston County Emergency Management

Source and Date: 2003 Natural Hazards Mitigation Plan for the Thurston Region

Adopted Plan Number: CW-MH 5

Reference Page: V27

Initiative and Implementation Status: This initiative is complete. It was ranked 8 of 10 in the 2003 
plan. A draft hazard profile for wildland fire was developed in January 2006 and the volcanic hazard 
profile in May 2007. These profiles were refined, hazard delineation zones were identified, and 
vulnerability analysis was conducted during the 2008-2009 plan update process. These profiles are 
included in this plan’s risk assessment.
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Priority: N/A Status: Completed

Hazard Addressed: Severe Storm Hazard
Category: Hazard Preparedness

CW-SH 2: Thurston County and other participating governmental entities should work with 
the regional providers of electricity to assess ways to reduce power outages, improve reliability 
of the power grid supplying the county, and seek ways to minimize local service problems.

Rationale: With the increased reliance on computers to manage all parts of local and state 
government, reducing power outages is a goal for the entire work year and not just when the wind 
blows. Outages reduce worker productivity, and numerous leased office buildings provide backup 
power generation for emergency events. Therefore, reducing the likelihood and the extent of power 
outages will be very important for jurisdictions to be able to respond to natural disasters in a timely 
and efficient manner. It is anticipated that these discussions will be with Puget Sound Energy and the 
Bonneville Power Administration.

Relates to Plan Goal(s) and Objectives: 4E, 7C

Implementer: Thurston County Emergency Management

Estimated Cost: Unknown

Time Period: 2004-2008

Funding Source: Thurston County Emergency Management

Source and Date: 2003 Natural Hazards Mitigation Plan for the Thurston Region

Adopted Plan Number: CW-SH 2

Reference Page: V31

Initiative and Implementation Status: As a result of improvement plans from past disasters and 
state and federal mandates, Puget Sound Energy (the local electrical utility for most of Thurston 
County) has been working more closely with local governments to accomplish the goals of this 
mitigation initiative. Examples of the work accomplished to date include participation in a “pre-
season” weather forecast briefing and coordination meeting, discussions and planning for combining 
work crews with utility crews to clear roads and debris more efficiently, and more frequent updates 
and coordination between EOC’s during the response phase of disasters.

Another area of important collaboration is continued coordination between utility company planners 
and jurisdictional development review staff to identify and enhance weaknesses in the power grid, 
underground power lines as a condition of development, and trim trees and limbs to prevent outages. 
Even though this mitigation initiative has been marked “completed”, it will prove to be an ongoing 
goal of local governments and the power utilities in the years to come since there will always be 
room for improvement in preparedness, planning, communication, and response.
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Priority: N/A Status: Removed

Hazard Addressed: Multi Hazard
Category: Data Collection and Mapping

CW-MH 2: Develop a more detailed approach to estimating the inventory of assets and 
potential loss from natural hazards.

Rationale: Inventory Assets: The current plan estimates the inventory of assets using a combination 
of assessed valuation and national standards on contents value. With additional resources, 
supplemental data such as function use and displacement cost and occupancy or capacity could 
be added to the inventory of assets. Additional inventory data which is hazard specific could be 
collected as well.

Partial Loss: The current plan estimates potential loss as being the total value of the assets. With 
additional resources, a more detailed analysis of potential loss is possible, such as loss of function 
and building damage ratios.

Relates to Plan Goal(s) and Objectives: 2A

Implementer: Emergency Management Council

Estimated Cost: $50,000

Time Period: 2004-2008

Funding Source: Unknown

Source and Date: 2003 Natural Hazards Mitigation Plan for the Thurston Region

Adopted Plan Number: CW-MH 2

Reference Page: V21

Initiative and Implementation Status: This initiative was ranked 5 of 10 in the 2003 plan. This 
initiative was only partially fulfilled with the 2008-2009 plan update. In regards to inventory of 
assets, local governments provided more detailed information regarding the replacement value of 
their infrastructure. National standards were used only if local data was not available. A reliable 
method for estimating potential losses, including partial loss of infrastructure or loss of function and 
services, remains to be developed for the purpose of enhancing each community’s understanding of 
their vulnerabilities and potential risks. The Hazard Mitigation Planning Workgroup decided that 
this level of detail is beyond the capabilities of the regional workgroup and must be fulfilled by 
individual jurisdictions. Furthermore mitigation initiative CW-EH 2 may partially or fully fulfill this 
task. A local agency may include this initiative if it will serve their planning needs.
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Priority: N/A Status: Removed

Hazard Addressed: Multi Hazard 
Category: Data Collection and Mapping

CW-MH 3: Update the risk assessment for tribal areas of the county.

Rationale: The Buildable Lands analysis is the primary data foundation for the risk assessment. 
However, the Buildable Lands analysis was done only for those jurisdictions required to plan under 
the state Growth Management Act. The tribal areas in particular should have an equivalent analysis 
done. In the current plan, the risk assessment for tribal lands is not as accurate as for the cities and 
county because of more limited inventory data.

Relates to Plan Goal(s) and Objectives: 1A, 2A

Implementer: Emergency Management Council

Estimated Cost: N/A

Time Period: 2004-2008

Funding Source: N/A

Source and Date: 2003 Natural Hazards Mitigation Plan for the Thurston Region

Adopted Plan Number: CW-MH 3

Reference Page: V23

Initiative and Implementation Status: This initiative is no longer relevant and is therefore 
removed. It was ranked 6 of 10 in the 2003 plan. The Confederated Tribes of the Chehalis 
Reservation conducted an independent hazards mitigation planning process and the Nisqually Tribe 
participated in this plan update. TRPC has revised its method to conduct vulnerability assessments 
by consistently analyzing the same type of data for both jurisdictions and tribes.
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Endnotes

1Washington State Emergency Management Division. 2007. Washington State Hazard Mitigation Plan.
2 Federal Emergency Management Agency. 2007. Using Benefit-Cost Review in Mitigation Planning. State and Local 
Mitigation Planning How-To Guide Number Five. FEMA 386-5, May 2007. Department of Homeland Security.
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Chapter 6: Adoption, Implementation, Monitoring, and 
Maintenance

Local Adoption Process and Federal Approval
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Requirement
§201.6(c)(5):

[The local hazard mitigation plan shall include] documentation that the plan 
has been formally adopted by the governing body of the jurisdiction requesting 
approval of the plan (e.g., City Council, County Commissioner, Tribal Council).

Requirement
§201.6(c)(5):

For multi-jurisdictional plans, each jurisdiction requesting approval of the plan must 
document that it has been formally adopted.
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Federal Approval
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Revisions to Adoption Process
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Implementation

Requirement
§201.6(c)(4)(ii):

[The plan shall include a] process by which local governments incorporate the 
requirements of the mitigation plan into other planning mechanisms such as 
comprehensive or capital improvements, when appropriate.
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Revisions to Implementation
Many local governments are succeeding in completing or making progress on their mitigation 
initiatives. No revisions were made to the process for implementing mitigation initiatives.

Plan Stewardship

Requirement
§201.6(c)(4)(i):

[The plan maintenance process shall include a] section describing the method and 
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Plan Monitoring

Annual Natural Hazards Mitigation Assessment
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Revisions to Plan Monitoring Process
Although the EMC did discuss components of the plan (see Chapter 2: Plan Process and 
Development), no formal assessment of the plan’s process was carried out between 2003 and the 
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plan every two years. The EMC and the Workgroup reviewed the monitoring process during the 
plan update. The current plan process, as described above, will allow the plan to be monitored on a 
routine basis with all relevant stakeholders.
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Revisions to Plan Maintenance
Minor revisions were made to clarify the role of the EMC, Thurston County Emergency Management 
Division staff, the Hazard Mitigation Planning Workgroup and the local agencies.
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Revisions to Procedure to Add a Community to the Natural Hazards Mitigation Plan for the 
Thurston Region
The procedures were revised to clarify the roles and responsibilities of the jurisdiction seeking plan 
approval, the EMC, Thurston County Emergency Management Division staff, the State, and FEMA.
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CHAPTER II 
Plan Purpose and Development
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�� Enhance Public Awareness and Understanding of Natural Hazards 
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and the operational capability of important institutions.
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�� Create a Decision-making Tool for Policy and Decision Makers
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�� Promote Compliance with State and Federal Program Requirements
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more fully and quickly respond to state and federal funding opportunities for mitigation-related 
projects. 
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necessary grant application materials for seeking state and federal funding. 

�� Assure Inter-Jurisdictional Coordination of Mitigation-Related Programming
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Date Activity Subject

February 20, 2003 Meeting Reviewed Plan Goals and Objectives

March 20, 2003 Meeting Reviewed Hazard Vulnerability and Risk Assessment

April 17, 2003 Meeting Reviewed Mitigation Initiatives
Discussed Public Process

May 15, 2003 Meeting Reviewed Draft Plan

May, 2003 Public Meetings Sponsored and Attended Two Public Meetings In North and South Thur-
ston County

June 19, 2003 Meeting Reviewed Draft Final Plan

July 17, 2003 Meeting Made Recommendation on Final Plan to Thurston County Board of 
Commissioners

July 17 forward Plan Approval Took Plan Through Approval Process in Individual Jurisdictions

August 15, 2003 Plan Delivery Delivered Plan to State Emergency Management and Federal Emer-
gency Management Agency (FEMA)
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following jurisdictions:

Thurston County
City of Lacey
City of Olympia
City of Rainier
City of Tenino
City of Tumwater
City of Yelm
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The Hazards Mitigation Planning Workgroup acted as the planning committee and consisted of 
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met monthly from January to June, 2003. Their role was to:
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Date Activity Subject
January 14, 2003 Initial Meeting Reviewed scope of work. Background information

February 18, 2003 Meeting ���������	
���	����	���	�����������	����	����	��	����	
assessment.

March 18, 2003 Meeting Finalized Hazard Vulnerability and Risk Assessment. Re-
ceived background information on Mitigation Strategies

April 15, 2003 Meeting Finalized Mitigation Initiatives. Received background infor-
������	��	�����������	��������	���	��������������

April 28-May 2, 2003 Draft Plan Review Reviewed Draft Plan in Preparation for Public Workshops

May 19-30, 2003 Public Meetings/
Comment

Attended Public Meetings and Took Comment from the 
Public Regarding Plan

June 9-20, 2003 Plan Revision Plan Revised Based on Public Comment

June 24-July 1, 2003 Plan Review Reviewed Final Plan and Forwarded to Emergency Man-
agement Council
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Members of the Hazards Mitigation Planning Workgroup were from the following jurisdictions and 
taxing entities:

Thurston County
City of Lacey
City of Olympia
City of Tumwater
City of Tenino
City of Yelm
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been undertaken in the Thurston Region, much of the public participation efforts were directed at 
education and awareness. On February 26, 2003, a press release went to all media announcing the 
beginning of the planning effort. This release outlined the requirements of the Disaster Mitigation 
Act of 2000 and the community’s response to this requirement. This press release resulted in two 
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With both of these efforts, information was disseminated that educated the public about natural 
hazards mitigation and what the intent of the plan would be.
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the associated documentation in Appendix C:

Date Activity Appendix 
Page

January 14, 2003 Letter to mayors of all jurisdictions regarding beginning of 
hazard mitigation planning. C-1

January 29, 2003
Meeting with taxing jurisdictions to provide information on 
mitigation planning and inviting them to join multi-jurisdictional 
planning effort.

C-2

February 26, 2003 Established web site at www.trpc.org that gave information 
regarding mitigation planning as well as draft plan.

February 26, 2003 Press release to all media announcing beginning of planning 
effort. C-3

March 3-14, 2003 Public service announcement aired on KGY Radio.

March 7, 2003 Thurston Regional Planning Council was briefed on planning 
effort. C-5

March 14, 2003 Feature story appeared in “The Chronicle”. C-11

March 22, 2003 Neighborhood Emergency Preparedness Workshop (provided 
information to attendees.) C-12

April 17 and May 15, 2003 Joint meetings with Emergency Management Council and 
Disaster Assistance Council C-12

May 12, 2003 Press release to all media announcing draft plan and public 
meetings. C-14

May 17, 2003 Article in “The Olympian” announcing public meetings on May 
19 and 20, 2003. C-15

Week of May 19, 2003 Public service announcement ran on KGY Radio hourly during 
news.

May 19 and 20, 2003 Public meetings. (Invitation to learn more about hazards miti-
gation planning and give input to draft plan.)

May 19, 2003
E-mailed draft plan to various stakeholder groups that serve 
on Thurston County Disaster Assistance Council with request 
for comment and input.

May 19, 2003 Draft plan posted on web site. C-16

May 23, 2003 Press release to all media announcing draft plan availability 
and soliciting public comment. C-18

May 27, 2003 Article in “The Olympian” to seek public comment on draft 
plan. C-20
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Local Government Hazard Mitigation Capabilities1

Each jurisdiction has its own unique set of policies, programs, and resources that it can utilize to 
minimize losses from natural hazard events. The Washington State Hazard Mitigation Plan includes 
an assessment of local governments’ capabilities for mitigating or assisting in the mitigation of the 
impacts of hazard events on communities. The following assessment (excerpted from the state plan) 
summarizes local government capabilities that are related to hazard reduction and mitigation.

Building Codes

Description
Adoption of building codes initially was the discretion of individual cities and counties. Passage 
of the State Building Code Act in 1974 mandated the use of 1973 UBC building codes throughout 
the state. Since this time, local jurisdictions can make amendments to the code but changes cannot 
diminish code requirements.

����������	
������������
����������������
�����������������������������������������������
Washington. These codes set minimum performance standards for buildings. The council amends the 
codes to meet state needs, but only if changes improve upon the original codes.

The council adopted and amended the 2003 editions of the International Code Council building, 
������������������������������������
����������������������������������
����������������!�
edition of the Uniform Plumbing Code published by the International Association of Plumbing and 
"����������#�������$�������
������������������������������������$

%�������������!��
�����������������������������
������������������&���������������'���
������
codes to the highest level nationwide and they address the state’s seismic hazard.

Applicability
Since 1974, building codes adopted by the State Building Code Council have been applicable 
statewide.

Counties and cities can amend the state codes, but they cannot diminish the minimum performance 
standards of the codes.

State amendments to the 2003 Building Codes drafted in 2006 took effect July 1, 2007. All structures 
built after that date must comply with the new building codes, which includes provisions for the 
state’s seismic hazard.

Effectiveness
Before adoption of a statewide building code in 1974, there was a wide variation of minimum 
standards, as well as variation in use of requirements to address hazards including earthquake and 
winter storm.
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The state building code is updated regularly to account for new knowledge of hazards and changes 
in construction methods and materials, and to incorporate new designs and technologies. Despite 30 
years of uniform building codes, consistent enforcement remains a problem.

Local building departments are responsible for enforcing federal, state and local codes related to 
building construction projects. A study of structural failures following the December 1996 – January 
1997 winter storms recommended more education and better communication for all parties involved 
in construction of buildings, including construction plans examiners and local building inspectors.

Land Use Planning

Description
The Planning Enabling Act provides the framework for guiding and regulating the physical 
development of a county or region.

Comprehensive plans prepared under this act must include a land-use element to designate the 
general distribution, location and extent of various land uses (i.e., agriculture, housing, commerce, 
industry, education, recreation), and a circulation element with the location, alignment and extend of 
various transportation routes.

Optional elements of comprehensive plans prepared under this act cover conservation of natural 
resources, use of solar energy, recreation, transportation, public services and facilities, housing, 
renewal and redevelopment, and capital improvements.

Applicability
This land-use planning law applies to all local jurisdictions in the state – including counties, cities 
and towns, school districts, public utility districts, housing authorities, and port districts.

As a practical matter, only the state’s smaller, slow-growing, rural counties are planning under this 
state law.

Effectiveness
The Planning Enabling Act provides the basic framework for local jurisdictions to develop land-use 
plans and development regulations.

Planning under this law is not as comprehensive as required by the Growth Management Act (see 
below). It does not address ties between transportation and housing, and other factors required under 
GMA planning.

The Planning Enabling Act is silent on the need for comprehensive plans to address hazard 
avoidance or hazard reduction.

Local compliance with state requirements of this law is better than under the much more 
comprehensive Growth Management Act.
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Critical Areas Protection

Description
The Growth Management Act of 1990 requires all cities, towns and counties in the state to identify 
����������������
�����������*��
��������������������$������������������������������������+
������
/����������:����
���������������������
�����;�����������������<���
��������:����
����������
���������������������������������������*�����*������������*��������$;�������������������������
conservation areas, wetlands, and recharge areas for aquifers used for potable water.

The concept of protecting the function and values of critical areas includes protecting humans from 
/�����������������<���$

Critical areas regulations must be reviewed and evaluated every seven years; amendments can be 
made annually.

Applicability
All counties, cities and towns in the state must develop regulations to designate and protect critical 
areas.

Legislation approved in 2003 established a schedule requiring cities and counties to update their 
critical areas regulations every seven years beginning in 2004. All updates must be complete by 
December 1, 2008.

Effectiveness
Cities and counties since 1995 must use best available science to develop policies and regulations to 
protect the function and values of critical areas. Most initial critical are regulations did not take into 
account best available science.

Among the issues facing local jurisdictions preparing critical area regulations are balancing the use 
of scarce available resources for detailed planning and regulation development versus providing 
other services, and balancing the protection of critical areas with rights of owners to use or 
develop their property. Some believe that critical area protection requires communities to prevent 
development on too much land.

Most jurisdictions have prepared critical area regulations that meet minimum state standards, but 
their effectiveness varies, depending upon local resources and local political considerations.

As of October 2007, only 88 percent of jurisdictions required to have their critical areas regulations 
completed by the end of 2004 had done so. The completion percentage drops to 40 percent for 2005 
jurisdictions and 16 percent for 2006 jurisdictions.
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Growth Management Act: Land Use Planning

Description
The Growth Management Act, which became law in 1990, builds on the Planning Enabling Act by 
requiring all cities and counties in the state to:

?� Designate and protect critical areas (see above).
?� Designate farmlands, forestlands and other natural resource areas.
?� Determine that new residential subdivisions have appropriate provisions for public services and 

facilities.
Additionally, fully planning counties (and their cities) must agree on countywide landuse policies, 
plan for growth within designated urban growth areas, identify lands for public purposes and 
essential public facilities, and adopt development regulations to carry out comprehensive plans.

Comprehensive plans are built around 14 goals, and must provide for 20 years of growth and 
development needs. Plans must include elements on land use, utilities, housing transportation, capital 
facilities, rural lands, and shorelines.

Comprehensive plans must identify hazard prone areas, and include policies to reduce vulnerability 
�����
�������
�����������������������������������
����������������������<���$�@���������������
hazard reduction or hazard avoidance in one of two ways – through the required planning elements 
or through a separate but optional natural hazard reduction element.

Applicability
Counties that meet one of the following criteria must fully plan under the Growth Management Act:

1. Counties with a population greater than 50,000 and:
?� Before May 1995 had a 10 percent increase in population in the previous 10 years; or
?� After May 1995 had a 17 percent increase in population in the previous 10 years.

2. Counties whose population increased 20 percent in the previous 10 years.
��
���������������������������*���������������*��
�����������������������
��������F������
Management Act.

Under legislation passed in 2003, must review every 10 years their designated urban growth areas, 
and review every 7 years their comprehensive plans and development regulations.

Effectiveness
Twenty-nine of the state’s 39 counties are fully planning under GMA; 218 cities within these 
counties also must fully plan.

Land-use plans and regulations developed under GMA requirements are much more comprehensive 
than those developed under the Planning Enabling Act.

Natural Hazards Mitigation Plan 
September 2009C-14

Appendix C Local Government Hazard Mitigation Capabilities



Among the issues facing local jurisdictions preparing GMA plans and regulations include balancing 
the use of scarce available resources for detailed planning and regulation development versus 
providing other services, and balancing the protection of critical areas with rights of owners to use or 
develop their property.

Most jurisdictions have prepared land-use plans and regulations that meet minimum state standards, 
but their effectiveness varies, depending upon local resources and local political considerations.

As of October 2007, 94 percent of jurisdictions required to have their comprehensive plans 
completed by the end of 2004 had done so. The completion percentage drops to 74 percent for 2005 
jurisdictions and 51 percent for 2006 jurisdictions. Percentages for completion of development 
regulations range from 83 percent of 2004 jurisdictions to 38 percent of 2006 jurisdictions.

Flood Plain Management

Description
�������������������*����/������������������K

RCW 86.12, Flood Control by Counties, gives counties the power to levy taxes, condemn properties 
���
�����Q��/���������������*����������������������
������
�����$�V�&�XY$�Y��������
Participation in Flood Control Maintenance, established the Flood Control Assistance Account 
@�������:Z�%%@;�������*����������
���������������/�����<��������������������������
����������������������$�V�&�XY$[Y��Z���������"��������������������������*����������/���������
is a matter of statewide public concern and placed regulatory control within the responsibilities of 
the Department of Ecology.

���������'��/��������������������������������������*�����������������/�������������������
requirements that exceed National Flood Insurance Program requirements, and requires local 
governments to enforce restrictions prohibiting new residential construction or reconstruction 
����
��������������������������������
��
�������������/������$�%������
������������
����
��������������������
�������������������������
������������������������
�����������/�����$

Applicability
RCW 86.12 applies to all counties of the state. Participation in the Flood Control Assistance 
Account Program requires local jurisdictions to participate and be in good standing in the National 
Flood Insurance Program, and their activities must be approved by the Department of Ecology in 
consultation with the Department of Fish and Wildlife.

F�����������*������������
�����]^������������������������/�����<���������������������������^��
������������������������/�����������
���������_����������
�����
����������/���������������������
�������/���������������/������������������$
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Z������������
���������_������
���������������������������������������*��/�����<���
management plans.

`���������������������*���������������������
�
�
���/������������$

Effectiveness
{������������Q�����
����������
�������������
����Q����/�����������������������������$

The State Flood Control Assistance Account Program is funding 26 local projects in the 2007-09 
biennium. Grants for these projects total approximately $2.1 million.

Washington has 27 communities participating in the Community Rating System, ranking Washington 
14th among the 50 states. King County has a CRS rating of 3, making it the highest ranked county in 
the nation, behind only the municipality of Tulsa in overall CRS ranking. Many communities have 
�����������*���*��/�������������������������+
�����
�����K

?� Higher freeboard standards than federal regulations require (e.g., Everett and Chelan County).
?� @����������������������
��
�����
���������������������
����������/���������:�$�$���Q��������

King Counties.)
?� @��*��������������������������������������/���������:���������������;$
?� @�����������������������������
��
�����������/��������:��
��������
���;$
?� `~��������������������������/�������:@��������
���;$

Shoreline Management

���������
A public referendum adopted the Shoreline Management Act in 1971 to prevent the “inherent harm 
in an uncoordinated and piecemeal development of the state’s shorelines.” Implementing regulations 
�����
����������������!����������������������!�������$

The act covers three basic policy areas:

1. Accommodation of reasonable and appropriate uses. The act prefers uses consistent with 
control of pollution and prevention of damage to the natural environment, or uses that are 
unique to or dependent upon shorelines.

2. Protection of the shoreline environmental resources. The act intends to protect shoreline natural 
resources including the land and its vegetation and wildlife, and the waters of the state and 
their aquatic life, against adverse impacts.

3. Protection of the public’s right to access and use the shorelines. The act requires local shoreline 
master programs to include provisions for public access and recreational opportunities at 
publicly owned shorelines.
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State shoreline regulations were updated in 2003; they are more comprehensive than before and 
include a greater basis in science; they take into consideration protection of critical resources and 
physical and biological processes and functions.

Applicability
The Shoreline Management Act applies to 39 counties and more than 200 cities with shorelines 
created from:

?� "�������������:@������#�����������������
�����Z
����@
������
�;$
?� �������������*�������������������
���/����������������!���
������������������$�?���Q������

reservoirs greater than 20 acres in areas.
?� Upland areas called shorelands that extend 200 feet landward from the edge of these waters.
?� 	�����������������������*��������������������������������[��������/�������������

associated with one of the above.
The act establishes a balance of authority between local and state government. Cities and counties 
are the primary regulators.

Effectiveness
Unlike land-use plans prepared under the Growth Management Act, presumed valid upon local 
adoption, local shoreline regulations must be approved by the Department of Ecology before they 
are considered valid and implemented.

Strength of local shoreline regulations are avoiding development on unstable shoreline slopes and in 
���+
������/���������$

Obstacles to successful development of shoreline master plans include local political will to develop 
���
���������
������������������������������*����
�������������Q��������������������������������$

With adoption of new state regulations for local shoreline master plans in December 2003, all 
communities must revise their master plans by 2013. The Department of Ecology made $2 million 
in planning grants available to 12 early adopters during the 2003-05 biennium, and will have about 
$4 million in each successive biennium through 2014 to fund planning and regulation development 
efforts. An estimated $4.5 million in grants is available in the current 2007-09 biennium.

State Environmental Policy Act

���������
The State Environmental Policy Act was adopted in 1971 to provide a regulatory framework for state 
and local agencies to address environmental issues in their decisions. The act provides information 
to agencies, applicants and the public to encourage the development of environmentally sound 
���������$�������*�������������*��������������*��*������������������������*��
������������������
environmental impacts and the development of mitigation measures that will reduce adverse impacts.
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SEPA was modeled after the National Environmental Policy Act. The act ensures that environmental 
values are considered during decision making by state and local agencies. When the act was adopted, 
������������
�������������
�����������
������K

4. To declare state policy which will encourage productive and enjoyable harmony between man 
and the environment.

5. To promote efforts which will prevent or eliminate damage to the environment.
6. To stimulate the health and welfare of man.
7. To enrich the understanding of the ecological systems and natural resources important to the 

state and nation.

Applicability
The law requires local governments to:

Utilize a systematic, interdisciplinary approach that ensures the integrated use of natural and social 
sciences and the environmental design arts in planning and decision making that may affect the 
environment.

Ensure that environmental amenities and values are given appropriate consideration in decision 
making along with economic and technical considerations.

Effectiveness
SEPA provides a process to give local decision makers information on environmental protection and 
hazard reduction related to new development. In its early years, this law was the only mechanism 
��������*��������������������������
������<�����
������/�����������������$���������������������
regulations required by the Growth Management Act have taken much of this responsibility.

SEPA’s effectiveness depends upon its application by local jurisdictions. Many communities face the 
issue of balancing environmental protection with rights of owners to use or develop their property.

Larger and more sophisticated counties use SEPA in combination with their own critical area 
regulations to provide a holistic approach to environmental protection and hazard avoidance. 
��
��������
����������~�������
�����`@%�������������������������
�����������������������������
hazards. However, this county is the exception rather than the rule throughout the state.

Communities that take the SEPA process seriously can use it to improve their mitigation efforts. A 
checklist helps communities determine the environmental impact of a proposed development.
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Endnote for Local Government Hazard Mitigation Capabilities
(Endnotes)

1Washington State Emergency Management Division. 2007. Washington State Hazard mitigation Plan, pp Tab 6-16 to 
Tab 6-23.
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Pre-Disaster Mitigation Program – Fact Sheet 
Revised February 2008 

 FACT SHEET 
PRE-DISASTER MITIGATION GRANT PROGRAM 

Washington State Military Department         Emergency Management Division            Camp Murray, WA  98430

The Pre-Disaster Mitigation program, authorized by Section 203 of the Robert T. Stafford Disaster Assistance and 
Emergency Relief Act (Stafford Act), provides technical and financial assistance to states, local and tribal 
governments to assist in the implementation of cost-effective hazard mitigation measures designed to reduce 
injuries, loss of life, and damage and destruction of property.  The State Emergency Management Division 
administers this program for the State of Washington. 

Annual funding depends upon Congressional appropriation; in recent years, about $100 million has been available 
on a nationally competitive basis for mitigation plans and projects.  An application window of about 90 days has 
opened the past couple of years in mid fall.  EMD announces application procedures as well as details of the annual 
funding and program guidance and as soon as FEMA makes them available.   

ELIGIBLE PLANS, PROJECTS:

Mitigation Planning:  Developing a new hazard mitigation plan, upgrading an existing FEMA-approved plan, or 
conducting a comprehensive review and update of an existing FEMA-approved plan, are eligible activities.  The 
result must be a FEMA-approved hazard mitigation plan within three years of award that meets planning criteria 
outlined in 44 CFR Part 201.  Funding for new plans is limited to $1 million federal share, while funding for 
revising existing plans is limited to $500,000 federal share. 

Mitigation Projects: Multi-hazard mitigation projects must focus on natural hazards but also may address hazards 
caused by non-natural forces.  Funding is limited to a $3 million federal share per project sub-application.  Sub-
applicants must have an adopted, FEMA-approved hazard mitigation plan by the federal application 
deadline to be eligible to receive project grant funding. For the State of Washington’s selection process, those 
sub-applicants with existing approved plans receive priority over those that have not completed their planning 
process.

Among the eligible mitigation projects are (see Program Guidance, Section 4.1): 

� Acquisition or relocation of hazard-prone property for conversion to open space in perpetuity; 
� Elevation of existing public of private structures to avoid coastal or riverine flooding; 
� Structural and non-structural retrofitting of existing buildings and facilities to meet or exceed applicable 

building codes relative to hazard mitigation; 
� Protective measures for utilities, water and sanitary sewer systems, and / or infrastructure. 
� Storm water management projects to reduce or eliminate long-term risk from flood hazards; 
� Localized flood control projects, such as certain ring levees and floodwall systems, designed specifically to 

protect critical facilities and that do not constitute a section of a larger flood control system. 

ELIGIBILITY REQUIREMENTS

Projects should be technically feasible and meet the following federal and state criteria: 
1. Be cost-effective and substantially reduce the risk of future damage, hardship, loss, or suffering resulting 

from a major disaster, and have a benefit-cost ratio of 1.0 or greater. 
2. Be in conformance with the current FEMA-approved State Hazard Mitigation Plan; 
3. Solve a problem independently or constitute a functional portion of a solution where there is assurance that 

the project as a whole will be completed. 
4. Be in conformance with federal floodplain management and wetlands protection regulations. 
5. Not duplicate benefits available from another source for the same purpose, including assistance that another 

Federal agency or program has the primary authority to provide. 

Pre-Disaster Mitigation Grant Program
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Pre-Disaster Mitigation Program – Fact Sheet 
Revised February 2008 

6. Be located in a community participating in, and in good standing with, the National Flood Insurance 
Program, and in a community in compliance with the state’s Growth Management Act. 

7. Meet the requirements of applicable Federal, State, and local laws. 

INELIGIBLE MITIGATION ACTIVITIES:

Ineligible planning activities (see Program Guidance, Section 3.2): 
� Flood studies or flood mapping, and other mapping activities that are not part of a risk assessment; 
� Risk assessments, technical assistance, studies, or workshops not resulting in a FEMA-approved hazard 

mitigation plan; 
� Information dissemination activities that exceed 10 percent of the total planning sub-application, or that not 

tied directly to a PDM planning sub-application; and 
� Limited revisions and amendments that do not result in comprehensive hazard mitigation plan update. 

Ineligible project activities (see Program Guidance, Section 4.2): 
� Major flood control / erosion projects such as the construction or repair of dikes, levees, floodwalls, 

seawalls, groins, jetties, or dams, waterway channelization, and beach nourishment or re-nourishment. 
� Localized flood control projects that do not protect a critical facility or constitute a part of a larger project. 
� Water quality infrastructure projects. 
� Projects that address ecological issues related to land and forest management (i.e., insects, diseases, 

weather-related damages or infestations). 
� Response and communication equipment, and warning and alert notification systems. 
� Phased or partial projects, including engineering designs, feasibility or drainage studies not integral to the 

proposed project. 
� Dry flood-proofing of residential structures. 
� Generators and related equipment, such as hook-ups, for critical facilities that are not part of a larger 

eligible mitigation project sub-application and that is not directly tied to the hazard(s) that threaten the 
critical facility. 

� Demolition / rebuild projects. 
� Projects that solely address maintenance or repairs of existing structures, facilities or infrastructure. 
� Projects that solely address a manmade hazard. 

The state (program applicant) may be limited to the number of sub-applications it submits annually, depending 
upon annual program guidance.  EMD will use a pre-application process, FEMA’s on-line eGrants application 
system, and supplemental information (e.g., NFIP and Growth Management Act compliance) to prioritize sub-
applications.  In recent years, FEMA guaranteed each state at least $500,000 for eligible sub-applications; 
remaining eligible sub-applicants competed nationally for remaining PDM funds.  Each state is limited to a total of 
$15 million federal in PDM funds annually. 

PDM program guidance is available at http://www.fema.gov/government/grant/pdm/index.shtm.

CONTACT:

Mark Stewart 
State Hazard Mitigation Programs Manager 
State of Washington Military Department 
Emergency Management Division 
MS: TA-20, Building 20 
Camp Murray, Washington 98430-5122 
(253) 512-7072 
m.stewart@emd.wa.gov

Pre-Disaster Mitigation Grant Program
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Hazard Mitigation Grant Program – Fact Sheet 
Updated January 2009

FACT SHEET�
HAZARD MITIGATION GRANT PROGRAM 

Washington State Military Department       Emergency Management Division            Camp Murray, WA  98430

The Hazard Mitigation Grant Program (HMGP) is available to the State of Washington following a 
Presidential declaration of a major disaster.  This state-administered program is authorized by the Robert 
T. Stafford Disaster Relief and Emergency Assistance Act, Section 404 of Public Law 93-288, as 
amended. 

HMGP funds projects designed to reduce or eliminate the effects and costs of future disaster damage.  
Unlike the Federal Emergency Management Agency's more familiar public agency disaster assistance 
program that helps pay for permanent repair and restoration of existing facilities, the HMGP goes beyond 
fixing the damage.  The HMGP– within the limits of federal and state program guidelines – helps fund a 
wide range of new projects that reduce hazard vulnerability and the potential of damage or used to 
develop or update a local or tribal Hazard Mitigation Plan. 

ELIGIBLE APPLICANTS

State Government Special Districts 
Local Government 

Certain Private Nonprofit Organizations providing 
Like-Government Services and Facilities Indian Tribes 

Applicants must be jurisdictions that are participating and in good standing in the National Flood 
Insurance Program and in compliance with State Growth Management Act requirements, or located in a 
community that is. 

FUNDING CONSTRAINTS

The grants are available to eligible applicants on a competitive basis on the following cost share: 75 
percent federal and 25 percent non-federal (applicant and state normally split this share, based on 
legislative approval). The amount available for the HMGP is based on a percentage of FEMA 
expenditures on disaster assistance, which may limit the size of projects and grant awards.  All mitigation 
project proposals will be evaluated against federal and state program criteria and they must be must be 
cost-effective. 

APPLICATION, FUNDING PROCESS

1. Potential applicants submit “Letters of Intent” (LOI) to participate in the program. 
2. Following review of LOI’s, State Emergency Management Division (EMD) provides application 

packets to eligible applicants with potentially eligible projects. 
3. EMD reviews submitted applications for eligibility, with site visits conducted as necessary. 
4. A review committee of state and local representatives evaluates and scores the applications. Local 

representatives are from outside the declared disaster area(s), if possible. 
5. EMD recommends projects to FEMA for approval and funding based upon score and available 

funds.
6. FEMA makes grant awards following its review, to include environmental and historic 

preservation considerations, as required. 
7. Upon notification of approval and funding, EMD prepares a grant funding agreement with the 

applicant and provides a notice to proceed. 

ELIGIBLE PLANS, PROJECTS:

Following are examples of activities that the HMGP can fund: 

Hazard Mitigation Grant Program

D-5 Natural Hazards Mitigation Plan 
September 2009

Appendix D



Hazard Mitigation Grant Program – Fact Sheet 
Updated January 2009

� Development or revision of Hazard Mitigation Plans using 44 CFR 201 criteria. 
� NOTE:  Applicants must have a FEMA-approved Hazard Mitigation plan in order to be 

eligible to apply for and to receive project grant funds. 

� Structural hazard control, such as debris basins and retention ponds; 
� Retrofitting structures such as water storage tanks, schools and bridges from seismic, flood or 

wind hazards. 
� Acquisition, elevation or relocation of structures in areas of high hazard. 
� Construction activities resulting in protection from hazards, such as rerouting or placing utility 

lines underground, and upgrading storm drainage and culverts. 

Generally, projects should: 

� Present the most practical, effective, and environmentally sound alternative; 
� Provide cost-effective protection over the expected project life; 
� Substantially reduce the risk of future damage, hardship, loss, or suffering from a major disaster; 
� Conform with federal floodplain, wetland, and environmental regulations; 
� Conform to the goals of the Growth Management Act; National Flood Insurance Program; and 
� Solve a problem, or part of a problem when there is assurance that the whole project will be 

completed; 
� Address a problem that is repetitive or that poses a significant risk if left unsolved; 
� Contribute substantially to the problem's long-term solution; 
� Have manageable future maintenance requirements; 
� Have the documented support of the local community. 

Among reasons previous projects were ineligible for funding: 

� Project application failed to meet National Environmental Policy Act (NEPA) requirements for 
adequate public involvement in the development of the alternatives. 

� Project is for operation and maintenance or deferred maintenance. 
� Facility benefiting from the project falls under the authority of another federal agency such as the 

U.S. Department of Transportation, U.S. Army Corps of Engineers, or the Natural Resources 
Conservation Service.  

� FEMA benefit-cost methodology determines project is not cost-effective. 
� When HMGP project is part of a larger effort, applicant made no assurance that the entire project 

will be completed. 

CONTACTS:

Mark Stewart 
State Hazard Mitigation 

Programs Manager 
(253) 512-7072 

m.stewart@emd.wa.gov

Abigail Haddock 
Hazard Mitigation Grant 

Program Coordinator 
(253) 512-7078 

a.haddock@emd.wa.gov

Louise SaintOnge 
Hazard Mitigation Grant 

Program Coordinator 
(253) 512-7087 

l.saintonge@emd.wa.gov

State of Washington Military Department 
Emergency Management Division 

MS: TA-20, Building 20 
Camp Murray, Washington 98430-5122 
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Flood Mitigation Assistance Program – Fact Sheet 
September 2007 

FACT SHEET 
FLOOD MITIGATION ASSISTANCE PROGRAM 

Washington State Military Department         Emergency Management Division            Camp Murray, WA  98430

The Flood Mitigation Assistance program (FMA) is available on an annual basis for cost-effective measures that 
reduce the risk of flood damage to structures that have flood insurance coverage.  Funding is available for flood 
mitigation planning and implementation of flood mitigation projects.  The State Emergency Management Division 
(EMD) administers the program and is responsible for selecting projects for funding.  The State forwards selected 
applications to FEMA for eligibility determination.  Individuals cannot apply directly for FMA funds, although 
their local government may submit an application on their behalf. 

AVAILABLE FUNDING

Annual funding is through the National Flood Insurance Program, and can vary from year to year.  In FFY 2007, 
FEMA notified EMD that Washington would receive the following federal funds for planning and projects.  The 
state also received funding for technical assistance.  All grants require a 25 percent applicant match, only half of 
which can be provided by in-kind contributions.

2007
FMA Total Funds Federal Share Applicant Share 

Project $ 271,800 $ 203,580 $ 68,220 
Planning $ 27,733 $ 20,800 $ 6,933 

The FFY 2007 FMA priority is to fund flood mitigation projects that reduce the number of repetitive loss structures 
currently insured by the National Flood Insurance Program (NFIP), although any cost-effective flood mitigation 
activity that reduce flood losses to any NFIP-insured property will be considered. 

An application window of about 90 days has opened the past couple of years in mid fall.  EMD will use a pre-
application process, FEMA’s on-line eGrants application system, and supplemental information (e.g., NFIP and 
Growth Management Act compliance) to prioritize sub-applications.  EMD will announce application procedures as 
well as details of the annual funding and program guidance as soon as FEMA makes it available. 

ELIGIBLE PROJECTS:

For a community to be considered for project funds, it must have 1) a FEMA-approved flood hazard reduction plan 
or a FEMA-approved Hazard Mitigation Plan that meets the criteria of 44 CFR Part 78.5, and 2) be a participant in 
good standing in the NFIP.  EMD also requires communities to comply with state Growth Management Act 
requirements.  Additionally, communities must have both zoning and building code authority for their community.  

FMA funds can be used for the following plans and projects: 
� Developing flood mitigation plans that meet criteria outlined in 44 CFR Part 78.5 (for those communities 

without a plan) or to revise an existing FEMA-approved hazard mitigation plan to meet the criteria of 44 
CFR Part 78.5. 

� Acquiring or relocating insured structures to reduce claims on the NFIP. 
� Elevating insured residential structures above the 100-year flood. 
� Elevating or dry flood proofing insured non-residential structures. 

All properties involved in an FMA-funded project must have NFIP insurance at the time of project application. 

Flood Assistance Program 
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Flood Mitigation Assistance Program – Fact Sheet 
September 2007 

INELIGIBLE PROJECTS:

In addition to the specific ineligible project activities listed below, any proposed activity that duplicates benefits 
received for the same purpose or that is within the primary authority of another federal program are ineligible for 
funding under FMA.  The following project activities are not eligible for the FMA grant program: 

� Major flood control and/or erosion projects such as the construction or repair of dikes, levees, floodwalls, 
seawalls, groins, jetties, breakwaters, dams, and waterway channelization. 

� Dry flood proofing of residential structures. 
� Phased or partial project that is dependent on another phase or part to be effective and/or feasible. 
� Demolition of an existing structure and rebuilding a new structure on the same site (i.e., demolition-

rebuilding).
� Studies that do not result in a completed mitigation project (e.g., engineering designs, feasibility studies, or 

drainage studies that are not integral to the proposed project). 
� Flood studies or flood mapping. 
� Projects that solely address maintenance or repairs of existing structures, facilities or infrastructure (e.g.,

debris removal, dredging). 
� Generators, and related equipment, such as generator hook-ups, for non-critical facilities or as a stand-alone 

activity. 
� Response and communication equipment, and warning and alert notification systems (e.g., NOAA weather 

radios).

ELIGIBILITY CRITERIA

The project sub-application must demonstrate: 
� Cost-effectiveness using a FEMA-approved Benefit-Cost Analysis (BCA).  A project with a benefit-cost 

ratio of 1.0 or greater is considered cost effective. 
� All individual properties to be mitigated must have NFIP insurance at the time of project application. 
� Conformance with 44 CFR Part 9, Floodplain Management and Protection of Wetlands, and 44 CFR Part 

10, and any applicable environmental laws and regulations. 
� Technical feasibility and the ability to be implemented. 
� Conformance with the minimum standards of the NFIP Floodplain Management Regulations. 
� Conformance with the FEMA-approved flood mitigation plan or flood hazard component of the 

community’s FEMA-approved multi-hazard mitigation plan, (the type of project being proposed must be 
identified in the plan), where the plan is approved by FEMA by the application deadline. 

� Located in a community participating and in good standing in the NFIP. 
� Solving of a problem independently or constituting a functional portion of a solution where there is 

assurance that the project as a whole will be completed. 
� Meeting the requirements of applicable Federal, State, Indian tribal, and local laws, implementing 

regulations, and executive orders. 

See http://www.fema.gov/government/grant/fma/index.shtm for FMA program guidance. 

CONTACT:

Mark Stewart 
State Hazard Mitigation Programs Manager 
State of Washington Military Department 
Emergency Management Division 
MS: TA-20, Building 20 
Camp Murray, Washington 98430-5122 
(253) 512-7072 
m.stewart@emd.wa.gov
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FACT SHEET 
REPETITIVE FLOOD CLAIMS PROGRAM 

Washington State Military Department       Emergency Management Division            Camp Murray, WA  98430

The Repetitive Flood Claims program (RFC) provides funding to acquire structures insured under the National 
Flood Insurance Program (NFIP) that have had one or more flood damage claims payments.  The State 
Emergency Management Division (EMD) administers the program.  Funds may only mitigate structures that are 
located within a state or community that cannot meet the requirements of the Flood Mitigation Assistance 
(FMA) program for either cost share or capacity to manage the activities.

Annual funding depends upon Congressional appropriation; $10 million was available on a nationally 
competitive basis in Federal Fiscal Year 2007 for projects to acquire insured properties that demolish or relocate 
the structures out of the flood hazard zone and then convert the property to open space by deed restriction.  All 
RFC grants are eligible for 100 percent federal assistance, i.e., there is no cost share required.

An application window of about 90 days has opened the past couple of years in mid fall.  EMD will announce 
application procedures as well as details of the annual funding and program guidance as soon as FEMA makes 
them available.  Eligible applicants are states, and local and tribal governments.  Individuals cannot apply 
directly for RFC funds, although their local government may submit an application on their behalf. 

While the FEMA guidance does not require specific planning conditions on sub-applicants as do the Pre-
Disaster Mitigation or Hazard Mitigation Grant Program, EMD will continue to utilize the criteria in the State 
Hazard Mitigation Plan, June 2007.  This means a sub-applicant must have or be part of a FEMA-approved 
Hazard Mitigation Plan in order for the state to consider its project for submission to FEMA. 

Projects must be cost-effective according to FEMA-approved methodology.  Sub-applications are ranked 
nationally in order of their greatest savings to the NFIP as verified by a benefit-cost analysis.   FEMA may 
select individual properties from project sub-applications for grant award where appropriate to achieve the 
greatest savings to the NFIP.   

As in other mitigation programs, sub-applicants also must be participating and in good standing in the National 
Flood Insurance Program (NFIP) and comply with requirements of the state of Washington’s Growth 
Management Act (GMA).   

FEMA guidance requires that the state must certify that either:  
� The state or sub-applicant cannot meet the 25 percent non-federal match that would otherwise make the 

activity eligible under the Flood Mitigation Assistance (FMA) program, OR
� The state or sub-applicant does not have the capacity to manage the activities under the FMA program. 

Because the state has the capacity to meet both of these requirements, sub-applicants will be required to 
document that they meet this “Reduced Capacity Requirement.” 

See http://www.fema.gov/government/grant/rfc/index.shtm for RFC program guidance. 

CONTACT:

Mark Stewart 
State Hazard Mitigation Programs Manager 
State of Washington Military Department 
Emergency Management Division 
MS: TA-20, Building 20 
Camp Murray, Washington 98430-5122 
(253) 512-7072 
m.stewart@emd.wa.gov
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FACT SHEET 
SEVERE REPETITIVE LOSS PROGRAM 

Washington State Military Department       Emergency Management Division            Camp Murray, WA  98430

The Severe Repetitive Loss (SRL) grant program is authorized by the Bunning-Bereuter-Blumenauer Flood 
Insurance Reform Act of 2004 to provide funding to reduce or eliminate the long-term risk of flood damage to 
severe repetitive loss structures insured under the National Flood Insurance Program (NFIP).  SRL properties 
are residential properties: 

a. That have at least four NFIP claim payments greater than $5,000 each, with at least two such claims 
having occurred within any 10-year period, and the cumulative amount of such claims payments 
exceeding $20,000; OR

b. For which at least two separate claim payments have been made with the cumulative amount of the 
building portion of such claims exceeding the value of the property, when two such claims have 
occurred within any 10-year period. 

As of May 2007, there were 41 residential properties and 3 non-residential properties in 10 counties listed as 
severe repetitive loss in Washington, with another 17 properties pending SRL validation.  The number could 
grow following future floods. 

Funding: Congress authorized up to $40 million for each fiscal year 2005 through 2009. 

Purpose: Reduce or eliminate claims under the NFIP through activities that will result in the greatest savings to 
the National Flood Insurance Fund.   

Eligible applicants:  States, and local and Indian tribal governments. 

Eligible activities: Flood-proofing (historical properties only); relocation; elevation; acquisition; mitigation 
reconstruction (demolition-rebuild); and minor physical localized flood control projects. 

Federal / Non-Federal cost share:  75 percent federal / 25 percent applicant.  Up to 90 percent federal / 10 
percent applicant cost-share funding available for projects in states and federally recognized Indian tribes with 
FEMA-approved Hazard Mitigation Plans that include a strategy for mitigating existing and future severe 
repetitive loss properties. 

Program Status:  The Severe Repetitive Loss Program remains under development, with FEMA writing rules 
that are projected to be available for review in the Fall of 2007.  Roll-out of the program will follow publication 
of rules in the Federal Register. 

Application Procedures, Program Guidance:  EMD will announce application procedures as well as details of 
funding and program guidance as soon as FEMA makes it available. 

CONTACT:

Mark Stewart 
State Hazard Mitigation Programs Manager 
State of Washington Military Department 
Emergency Management Division 
MS: TA-20, Building 20 
Camp Murray, Washington 98430-5122 
(253) 512-7072 
m.stewart@emd.wa.gov

Severe Repetitive Loss Grant
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Navigate using the worksheet tabs below.

 1. �����	���������
�����

 2. ������� 	��������	����	
���
����. Problem statements should be clear and 
�������	�
���������������������������������������������	�

 3. List 	����	����������
����������������������������������������������������
������������������	� 

 4. ����	���!�������
���"#�
������������������������������������������������
��������������������������������������!"#�$�������!%#�&��!'(������)�������������
��������&��!*'#�$�������!*%#����!*"(	��+��������������-�����������/�����0(	��+�������ot 
�������������5�(��������������������������6������7	�+��������8����������9��:(����7���
�������9�������������	�;�������������������������������������������������������
������#�7������������������������<����7���������������������������������7	

 5. �
����	�#�>�������7�������������	��
����?�������7��������������������������
������������������������������������������������������������������������������	��
@����������9�������������������������������������������������������������������
���������������)��������������	

 6. Review.�;���������������8���������������������������������������������������	��
;����������������������������������������������	��;��������������������������*
����������������������������������������7������������������������������������*
�������������������������������	

 7. ���������������	��+������������������������������������������?��������������������
$��������+��������+�����������E�����	�

 8.$���������	�%
�&����	�
�����
�!�����#�G��6���������������������	��$�9����
���7�������������������9�����������������)������H�������7������������H�������
������������������������������������������������9�����������������9�������7(	

STAPLEE Worksheet Instructions
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�������������	���	��������	�!	����"�����	�������

Requirement

Requirement
§201.6(c)(3)(ii):

�������	�
�	����	��	�
���������������������	���	��	����	����������������
�����������������
���������������	�
�	�����	�������������	�����
�
����������	���������	��������	��������������������	�����	������������������
����������	�
�������
����������	���	���!

Explanation: The local jurisdiction shall ��������	
�����������	�����
������
����������	
���	��
�����
planning process and analyze various actions that achieve the community’s goals and objectives to 
�	��	�����������	�	��	���������	��	
���	�����������comprehensive range �����	��������������
�
�����
����
����������������	����������
������
������	���������	�����������

�����
���	��
�������������������������
������
�����������
������
��shall address existing and ���	
buildings and infrastructure.

Prior to analyzing and prioritizing mitigation actions, it may be useful for communities to sort 
�	
���	����������
������
���
�����	��������
��������!

�	 �����������	"��	�
�	
�����
��������	�����	��������������
���������	��	��������
#�	
�	���	�
������
��
�$����
�����	�	�	���	��
�$������%�	�	������
��������
���	���$������������	��
to reduce hazard losses. Examples include planning and zoning, building codes, capital 
������	�	
����������&���	
�����	���	�	������
&��
����������	����
��	�	
���	�������
��

�	 Property Protection!������
��������
����	���	����������
����	'����
��$����
������
infrastructure to protect them from a hazard, or removal from the hazard area. Examples 
�
���	�����������
&�	�	�����
&��	�������
&�������������	������&�#��������
�&������������	��&��
�
shatter-resistant glass.

�	 �����!	
��!�����	"	���������!������
������
������
�	����	������	
�&�	�	��	���������&�
�
�����	������
	����$�������	
��������(���������������
����	
��������������������	���	���
Such actions include outreach projects, real estate disclosure, hazard information centers, and 
school-age and adult education programs.

�	 #������	������!�	�����!�����	�����
������&��
������
������
�����
������������	�������
preserve or restore the functions of natural systems. These actions include sediment and 
	�����
���
����&����	������������	��������
&����	���	���
��	�	
�&����	����
��	�	�����
�
��
��	�	
�&��
��	���
��	��������
��
���	�	������
�

�	 Structural Projects: �����
��������
����	���	���
��������
������������	������	��	���	��������
������������)������������	���
���	����������	����
������*e.g.&�����	���+&�#�������&��	������&�
�	���
�
�������&��
����	��������
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The 2003 Natural Hazards Mitigation Plan for the Thurston Region��	
���	��	�	
�������
���������
����	����	������������!

/� Public Information
/� Plan Coordination and Implementation
/� 0����1���	����
��
������
�
/� Development Regulations
/� Hazard Preparedness
/� Hazard Damage Reduction
/� 1��������2�������	��3	����	�	
�43	�����

%�	��	����5�$����6
��������
�����	����������	�����	������
����
��������
�����������$	�$	
	������
���	���	�������
�����������������	����������	���	��	������%�	��	����5��
�1����
����
 and 
6���	�	
�����
�������	������
�����������������������	���	����

�
������	�������	���	�������	�
����	�	
�����
������	����
������
������	
�������%�	��	����0����1���	����
��
������
����	���	�����
��	�����	����������	��
���
��
�����
��
	�������
���	
������
��������
��������
��������������
�$	�
used for risk assessment.

%�	��	����0	�	����	
��3	�������
����	���	�������	���	�������
�����������	�������
��������	���
��	�	�����������7�����5�	���	
	�����	�	������������	��$��������������������	���������������(	�
����	�$	���	��
�	�	
�������	���	������������	����%������
�������������7�����0����	�3	�����
��
�
�������	�&���������	��
����������������������	��	
���	�����	�����������	��	�	
���
����������
���
��������������������������%�	��	����1��������2�������	��3	����	�	
�43	��������
����	������	��
�������	��
����	�	�����������
������	�����
���	
���	������������������	��

The plan should 	����$	���	�����	���$����������	������
����	��	���
���������������������
�
actions. This description should �
���	���������������	��
���	��
��������
��	�	����
���������
���
)��	������	����������
������
���
���������	
���	������������	���$	�	����
��	��
���	������
���8��
�����
����
��	���������	�����$�����	�&������$����	������&�����$	
	��4����������&�������	����
�	�
���

%�	��
��������
�����������$	������$�	��������������	����	�
����	��
�������������	������
���
9
����
�	
����5����������*�95�+��	��	���	����	�������:	������	�2		��������
	�


���#�����	��������	!��	����"�����	�������
;�����	��������
�����
�����������
������
�&�29��8��Developing the Mitigation Plan *29���<=>?<+�
�������������	�)%�5@99��	���A���	��
���	������	
�����
�&�	�������
�&��
�����������
�����������
�
actions based on existing local conditions.

%�	��������
����������
�	'����
��	���������	�STAPLEE evaluation criteria. It includes examples 
�����	����
����	����

�
���	�����������
��	�&�����	��������������$	���	�����������	��	���
����
��	
�������
��	����	�	���	����
�������	��	������(������������	������������	�
����	����������
������
����
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�
�9'�	�����(��		�����������$�	�����;��(�������	�$	����
���	������������

�
���������		�����
���������	�)%�5@99�	��������
�����	�����0	�	
�
���
���	����	��
�����$�����	�������	�:���������
&����
����
���$	������$�	��������������	
������

�
���		��
���
��
��	����	�	���	����
����6
����	����	�&�
designated team members may need to investigate the issues further and report back to the team.

Social: %�	���$�������������������	���	���������	�	
�����
������	����
���	��������������
������
���
%�	�	���	&���	����:	������������	����$	�	������	��
��	������������
�������	���
�	�$����(�
��
��	����
���������!

/� Will the proposed action adversely affect one segment of the population?
/� Will the action disrupt established neighborhoods, break up voting districts, or cause the 

�	�������
�������	���
���	��	���	F
/� 6����	������
��������$�	��������	�	
���
������	������
��������	�F
/� 6����	������
������������$���	
����&��������	������
����	��	������	����������������	������	�����	�F

����������	�
����������������	��
���������	��	�������
�������������
���������	����������������
����������������	���������	����

Technical: 6������������
�����	�	���
	������	�������	������
�����	��
��������	���$�	&�������	���
����	��	�����	���
���	���
���	��&��
�������
������	��
�������������7	�	&����������	�	���
	�
��	��	����	����	�
����	������
����������	�������������������
&����
������������
�������&�$����
��	��
��
��	��������
�����	���������	�!

/� 7���	��	����	������	������
��
������
������	���
�������	�����	�F�6����	�������	������
�
involves upgrading culverts and storm drains to handle a 10-year storm event, and the objective 
�������	��	���	����	
�������������������������������#��&���	�������	����������
���

���
$	���
��	�	�	��	����	��1�
�	��	��&������	��$:	����	��	�	�����	��	���	���	��	���������
�����	��	
��#���
��	�	
��&���	����	������
�������	����
����		����	��	��
������	���$������
criterion.

/� Will it create more problems than it solves?
/� Does it solve the problem or only a symptom?

����	��������������������������������	���������	��������
��	���	�������������������������
�	�������
����
���
����	���	��	����

��$������������	K
	�����������������	�	��������
�����	���&����������	'���
	���	��
�������	������
�&�
��
�
�&��
����
�	
�
�	��	����	�	
���������	����������
������
����	�	���
	������	�:���������
�����
��	��	���

	���
����
��������	�����$�����	��
	�	�������������	�	
����	������
������	��	�������	�
�	��������$	�
	�	������

/� 0�	����	�:���������
����	���	�����$������*�����&��	��
�����	'�	���&��
4�����
�
�+��������	�	
��
the action, or can it be readily obtained?

/� Can the community provide the necessary maintenance?
/� Can it be accomplished in a timely manner?
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Political: K
	����
�
���������������	
�������
�����
�����	������������	�	�������		����$����
����	���	���	������	�	
����
�	
�&�	��
�����	�	����	
�&����	��&��
�	�	��	
�����
��	�	
�������
�����	������$�	��
�������
�����	��	�	�����������������������������������	��������������
���������	���
�
programs. Proposed mitigation objectives sometimes fail because of a lack of political acceptability. 
%������
�$	�����	�$��	�	���
�
�!

/� Is there political support to implement and maintain this action?
/� Have political leaders participated in the planning process so far?
/� 6����	�	����������������
������
������	����		���	������
���������	���
F
/� Who are the stakeholders in this proposed action?
/� Is there enough public support to ensure the success of the action?
/� Have all of the stakeholders been offered an opportunity to participate in the planning process?
/� 7�����
���	����������
��$:	����	��$	�����������	������	����	���������������	���$���F

�������	��	���
�����	�
�����������	�����������	����������	���	��	�������
����������������
��������	�����������
���	��	���������������

Legal: ;���������	�����������	��	�������������&���	������
���

������������$	��
	���(	
��;�	
�
��
��	��
�����������	���
&����������	�	���
	���	��	�������:���������
�������	��	�������������������	�
����	&����$��&�����������	�	���������	�	
����	������
&������	��	����	�:���������
�����������
	����������
�	�������
���9�����	�	��������	�
�	
����	���	���
	������	����������	����	�	���	������������������
�	
	�������	&���������������	�
�	
�����	���	��
	��	
�$��
���	��������
���������	����	����	����	�����
engage in different activities.

You should identify the unit of government undertaking the mitigation action, and include an 
�
������������	��
�	��	�����
������$	��		
������&��	���
��&�����	&��
��		�������	�
�	
����@	����
���������������(	���������	������
����
�����	����	���
���	�����	�����	
����������	&����$	&���������
����
��������	����	�	���
	��������������
���������	����
�$	���$	������	����&��
���������	'�	
��
mitigation policies and programs can be enforced.

/� Does the state, tribe, or community have the authority to implement the proposed action?
/� 6����	�	����	��
����&����	
����&�����	����$�����������	����������
������
�*��	�&��	����	����������
�

�����
��������	��������	���
�+F
/� ��	���	�����	������&����
�
�	�&��
��	�������
���
�����	��������	�	
����	������
F
/� ��	���	�	��
�����	
������	������
�	��	
�	�F
/� Will the community be liable for the actions or support of actions, or lack of action?
/� 6����	������
���(	������$	������	
�	�$�����(	���	�����������$	�
	�����	������	��	F

!����������	�"������������������������	�����������	������
����	���
��������

Economic: Every local, state, and tribal government experiences budget constraints at one time or 
another. Cost-effective mitigation actions that can be funded in current or upcoming budget cycles 
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������
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���	
	�����$�������
�$�
��
������	���
�����	
��������������
������
�?�	���	$������������
�����)���	���
������������
���	��
�����������$��	������$��	�����������������$	����	������
������
	���(	������������
��
�������	�������
��
�$	���
	&�����	�����
�����&�$�������	������	����L������(	������������
������
�&�������������	?����	�
����������
��
��	�������
&���	����	
���
��	�	���������	�	
�����
��
�������?�����	����	
�������	
�
additional federal and state funding for mitigation is available.

9��
�������
��	�����
��������
���	���	���	�	
��	��
�����$��	��
����:	��	���������
�������
$	�$��	��
��
��	��������	����
���������!

/� ��	���	�	�����	
���������	�������
���������
�$	���	��������	�	
����	������
F
/� ;����$	
	�����������	������
������	F
/� 0�	����	�������		���	���
�$�	�������	����	������	����$�	���
���(	���$	
	���F
/� ;����$��	
������$	�����	��
���	���'�$��	����������	��
�����������	�	
������������
F
/� Does the action contribute to other community economic goals, such as capital improvements 

or economic development?
/� ;����������	������
��������$	���
��	�	�$���$	����$�	����������	�	
�����
��
���������	�

sources of funding are available?
����	����������������	���
������������
��������	��������������������
���������	��	�����
��
�	�����������"��������


������$������	Impact on the environment is an important consideration because of public desire 
for sustainable and environmentally healthy communities and the many statutory considerations, 
����������	������
���9
����
�	
����5����������*�95�+&����(		���
���
���	
����
���		������
��

M��������
		����	������	���	��	�&���	
�����	�	
��
�����������
������
�&���	�	������$	�
	�����	�
��
�	��	
�	�����	
����
�	
�������	��������������	��	
	��
�	
�
�	�	���	��	�&��	���
�&��
�
other protected natural resources.

/� 7������������������
����	�����	�	
����
�	
��*��
&����	�&�	
�
�	�	���	��	�+F
/� ;��������������
������������������&�����	&��
��		����	
����
�	
�������������	�������
�F
/� 6����	������
���
����	
������������
����	
����
�	
���������F

���	��������������
������
�������	������	�$	
	���������������
���	�	
����
�	
����2����
���
�	&�
����������
��
��	�������
������������	�����������	�#������
&��	��	
���
�	�����
���
����������
�&�
�
����	������������
��	���
��	��������
����:	���������	����	����	���	�
���������
����
������	�
#������
������&��	�	�����
���
��	�	
���
���	�������	���$�	���������	����
���	������	��	���	�
���	
�������������	������	������������$	������
�������	������
�����
���	�	
����
�	
���)����
���������
������
��$	
	�����	�	
����
�	
������	���	���
��������
�$�	������
���	���������	����	�
resilient to disasters.

����	����������������
��	�������������	��
����	���	����������	�����������������������	������
��	������������������������
���������������������	�����������������
������������������	��
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���#�����	
����"���

�������������� ��#����	�!	��!��%�����

SOCIAL  

Community Acceptance 

�� ����������	���$	"�����%���	���!!&	���'�����	
��"���(������&	���	���"$)��$���	��������	
��"���(������

�� 	��%%#����	�����

�� 	*��������	��������	 

Adversely Affects Segment 
of Population  

�� ����	�$����"	��%�"���$���	+����&	�"�&	����%�&	
�����"	���������&	���,-	���$	���������	�!	��������	
%���"�����	�������

TECHNICAL  

Technical Feasibility  

�� .#�"%���	�!	%���"�����	�������&	����������&	���	
��"������

�� 
������"	�������#��/��#����	��	�$�	������	 

Long-term Solution  
�� .#�"%���	�!	%���"�����	�������

�� 
������"	�������#��/��#����	��	�$�	������	 

Secondary Impacts  

�� .#�"%���	�!	%���"�����	�������

�� 
������"	�������#��	����	�$����"	�������%�������	
���������	����#����	���$	���������	�!	��������	
%���"�����	�������

�� ���������	���/��	��"�������"	����#������	 

�0��*�����1
	 

"	���
�#�������	�������
of staff and training)  

�� ����)�����	������%���	

�� .#����������	��"���(�������	�$���	

�� ������)�����	�!	���$�����	����������	!��%	��"�����	
��	�����	�"������

�� ����������	���$	������%���	$����	���	��������	
���!!	 

Funding Allocated  

�� ����)�����	������%���	

�� ���#��	��������"	)#�"��

�� �������	�%�����%���	)#�"��

�� ����������	���$	������%���	$����	���	��������	
���!!	 

Maintenance/Operations  

�� ����)�����	������%���

�� 
������"	�������#��	��	%����������	�����

�� ����������	���$	������%���	$����	���	��������	
���!!	 
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���#�����	
����"���

�������������� ��#����	�!	��!��%�����

POLITICAL  

Political Support  
�� ����������	���$	�������	�!������

�� *��������	��������	 

Local Champion or Plan 
$�����	�#������	���
community member)  

�� 	����������	���$	�������	�!������&	��%%#����	
�������&	���	�������	������	������������	��	
�������"	�������	 

Public Support 
#"	�%��������&� 

�� ����������	���$	"�����%���	���!!&	���'�����	
��"���(������&	���	���"$)��$���	��������	
��"���(������

�� 2�$��	�������"	���������

�� *��������	��������

�� �#)���	%�����"�	 

LEGAL  

State Authority  
�� �������$	�!	�����	�����	

�� �������	���$	�����	��������	"������3�	�!���	 

Existing Local Authority  
�� �������$	�!	�����	�����	���	����������	

�� �����	��"��	��#����	 
'�	���$�	�	������"�����	�
to Legal Challenge by 
(����	��#�	�%���������
��������������
�	������
affected)  

�� �������$	)�	�����	��"��	��#����	

�� ����&	����#�&	�����	 


�2*2���	 

*���	����+�	�
�	���'�	��� 

�� ������'����	��������	��!�����/%��$�����"�	

�� .#�"%���	�!	�������

�� 
������"	�������#��	����	��#����	�!	��%����	
�%���%�����	�������

�� 
����%��	�%����	������%���	 

Cost of Mitigation Action  

�� 2����	�!	%�"���#��	����	����%���	+�,",&	������	�	
�����	���	��%��	%���	�$��	������	�-	

�� .#�"%���	�!	�������

�� �����	�����������

�� ����	��#����	 

Contributes to Economic 
Goals  

�� .#�"%���	�!	�������

�� 
���#�����	�!	��%%#����3�	��%���$������	
����&	�����%��	�������%���	����&	���	��$��	
��%%#����	�����	���	��������	 

Outside Funding Required  
�� 2����	�!	%�"���#��	����	����%���

�� 
���#�����	�!	�����	���	!������	!#����"	���"��%�	 
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����"���

�������������� ��#����	�!	��!��%�����


*1��2*�
*��	 

Affects Land/Water Bodies  

�� ����&	��#����&	�����

�� ������������	���$	�����	���	!������	����#���	
�"������&	����#���"	��%�������	���$	���	��������	
����#���	���	��"#�������	 

Affects Endangered 
Species  

�� ����&	��#����&	�����	������������	���$	�����	���	
!������	����#���	�"������&	����#���"	��%�������	
���$	���	��������	����#���	���	��"#�������	 

'����	��,���������+�	�������
and Waste Sites  

�� ����&	��#����&	����

�� 	4�(����#�	�����	����	����)����

�� ������������	���$	�����	���	!������	����#���	
�"������&	����#���"	��%�������	���$	���	��������	
����#���	���	��"#�������	 

6����	�	���	��
Community’s Environmental 
Goals  

�� ����	�!	����	#��&	(����"&	���������	�����&	
���5�����	"����$

�� ����������	���$	"�����%���	���!!

�� ������	�!	�����	�����	���	��������	 
6����	�	���	��8�������
9���� �� �������	���$	!������	�"������	 
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Statistical Profile:
City of Tumwater
Population, 1990 9,976  
Population, 2000 12,698  
Population, 2008 13,780

2.4%  
1.0%

Households, 2000 5,659
2.2

19 and under  3,334 26%
20 - 64  7,644 60%

65 and over  1,720 14%
Median Age 36 --

Race and Ethnic Categories, 2000:
White   11,226 88.4%  

 Black/African American 176 1.4%  
American Indian & 

Alaska Native 157 1.2%

Asian 495 3.9%
Native Hawaiian & 

Other Pacific Islander 46 0.0%

Other Race 237 1.9%
Two or More Races 407 3.2%

Hispanic* 518 4.1% 

  
Single-Family 2,825

Multifamily 2,657
Manufactured Homes 461

$141,000
$307,272 

 

Taxable Retail Sales, 2007
$37,406
$43,329 Total Jobs, 2003: 15,830

Manufacturing 1,640
Retail 2,210

Less than $14,999 610 11% Finance/Services 3,410
$15,000 to $24,999 749 13%  Federal, State, & Local Gov't 6,520
$25,000 to $49,999 1,899 34%  Tribal Gov't & Enterprises <10
$50,000 to $74,999 1,135 20% Other 2,070

$75,000 or more 1,194 21%

Subdivision Activity, 2007: # Appl. # Lots
Single-Family 135 Short Plat 0 0

Multifamily 220 Long Plat 6 340
Manufactured Homes 5    

Total 360

City info: (360) 754-5855  

www.ci.tumwater.wa.us  

Average Household Size, 2000

Age Structure, 2000:

Av. Ann. Pop. Growth, 1990-2000
Av. Ann. Pop. Growth, 2000-2008

Housing Units, 2000:

Census Median House Value, 2000
Average House Sale Price, 2007

Median Household Income: $457,730,665

Households by Income Category, 1999:

Total New Permitted Residential Units, 2007:

1989 (Census 1990 in 1999 $'s)
1999 (Census 2000)

Tumwater, originally called 
“New Market,” was the 
��������	
������	���
��
settlement on Puget Sound. 
In 1845, a party of 30 
men and women, led by 
Michael T. Simmons and 
George Bush, established 
a settlement here when it 
was still British territory. 
Initially, the community developed around the falls 
of the Deschutes River, called SpEkwa’L, “cascade,” 
by the Coastal Salish. The town was later known 
as “Tumwater,” Chinook jargon for “waterfall.” 
Tumwater was incorporated November 25, 1869 and 
reincorporated on November 12, 1875.
In 1896 Leopold Schmidt established a brewery at 
the falls, which became a focus of the city. In 1956, 
the construction of the freeway through the city razed 
most of the original downtown.
Now noted for its parks and museums, Tumwater has 
adopted the classic lines of the Old Brewhouse for 
buildings at its new civic center along Israel Road.

Explanation: *Person of Hispanic Origin can be of any race.
Source:��������������������www.trpc.org).

��������	
�����

Tumwater-5 Natural Hazards Mitigation Plan 
September 2009

Annex: Tumwater��������	
�����



This page left intentionally blank.

Natural Hazards Mitigation Plan 
September 2009Tumwater-6

Annex: Tumwater



City of Tumwater Plan Development Process

Hazard Mitigation Plan Workgroup
The following individuals served as the City of Tumwater’s hazards mitigation planning 
development workgroup:

Department/Title Representative(s)
Tumwater Fire Chief and member of the Emergency 
Management Council for Thurston County John Carpenter

Tumwater Planning and Facilities Director Mike Matlock

Tumwater Long Range Planning Manager Tim Smith

Tumwater Long Range Associate Planner David Ginther

Hazard Mitigation Plan Development

The following activities supported the development of the City of Tumwater’s local hazard 
mitigation planning process:

Activity and/or Name(s) Subject(s) Date Location
FIELD VISIT:
Mike Matlock-Planning and 
Facilities Director and David 
Ginther-Long Range Planning 
Associate Planner

Inspection of three sites that are regularly 
�������
��
�������
���������
���
�������

Park sewer lift station facility (including the 
generator), the “M” Street sewer lift station, 
and the Tumwater Valley Golf Course 
clubhouse.

June 29, 2009 Deschutes River 
valley in Tumwater

MEETING:
Mike Matlock-Planning and 
Facilities Director, Tim Smith-
Long Range Planning Manager, 
and David Ginther-Long Range 
Planning Associate Planner

Meeting to discuss and review possible 
new mitigation initiatives and old mitigation 
initiatives and their prioritization.

June 30, 2009 Tumwater Long 
Range Planning 
Department

MEETING:
Mike Matlock-Planning and 
Facilities Director, Tim Smith-
Long Range Planning Manager, 
and David Ginther-Long Range 
Planning Associate Planner

Meeting to discuss and review new mitigation 
initiatives, old mitigation initiatives, and 
review the prioritization of the mitigation 
initiatives.

July 7, 2009 Tumwater Long 
Range Planning 
Department

MEETING:
John Carpenter-Tumwater 
Fire Chief and Emergency 
Management Council member 
and David Ginther-Long Range 
Planning Associate Planner

Meeting to discuss and review new mitigation 
initiatives, old mitigation initiatives, and 
review the prioritization of the mitigation 
initiatives.

July 7, 2009 Tumwater Fire 
Department

John Carpenter-Tumwater 
Fire Chief and Emergency 
Management Council member

Discussed damage reports and reviewed 
photos of damage from the 2001 Nisqually 
earthquake. Discussed new mitigation 
����������
���������
���
�����
���
��������	

equipment, vehicles, and critical facilities. 

June 3, 2009 
July 6, 2009 
June 10, 2009 
June 11, 2009

Tumwater Fire 
Department
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Cathy Blakeway-Tumwater 
Fire Department Administrative 
Assistant and FEMA Applicant 
Agent and Denny Peace-Fire 
Department Secretary

Obtained and reviewed disaster photos of 
Tumwater including the 2008 snowstorm, 
����
���
����
������
���
���
���!

Nisqually earthquake.

June 3, 2009 
June 18, 2009

Tumwater Fire 
Department

Jay Eaton-Tumwater Public 
Works Director

Discussed 1965 landslide (and subsequent 
slides in same area) that took out the sewer 
line(s) and railroad tracks across from 
Historical Park in Tumwater. Also discussed 
the earthquake resistant design of the 
relocated sewer lines along Deschutes 
Parkway.

June 12, 2009 Tumwater Public 
Works Department

Dan Smith-Water Resource 
Program Manager

Discussed Tumwater’s drinking water 
�������
��
���
����"����
#�������
+������:;

Reviewed and discussed earthquake, 
��������
���
���������
�������
���
"�����;

Discussed possible mitigation initiatives for 
Tumwater’s water system infrastructure. Also 
���������
�����=��������������
����
��>���

reduction efforts and the Tumwater Stream 
Team program.

June 2, 2009 
June 3, 2009 
June 9, 2009
June 23, 2009 
June 24, 2009 
June 25, 2009 

Tumwater Public 
Works Department

Meeting with Dan Smith-Water 
Resource Program Manager 
and Tim Wilson-Water Resource 
Specialist 

Reviewed and discussed eight different 
studies and plans that analyzed and 
documented the riparian buffers and habitat 
along streams and rivers in Tumwater.

June 22, 2009
June 23, 2009

Tumwater Public 
Works Department

Debbie Smith-Tumwater Water 
Resource Educator

Discussed Stream Team work in Tumwater 
and inter-jurisdictional coordination with other 
stream teams.

July 10, 2009 Tumwater Public 
Works Department

Steve Craig- Tumwater Public 
Works Operations Manager

Discussed the Pioneer Park sewer lift station, 
the number of homes it serves, its design, 
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discussed storm impacts and responses and 
the impacts of lightning on the utility telemetry 
system.

July 6, 2009
June 15, 2009

Tumwater Public 
Works Department

Mark LaVack-Tumwater Public 
Works Operations Supervisor

Discussed Pioneer Park sewer lift station 
controls, hatches, pumps. Also, discussed 
the “M” Street sewer lift station, the stream 
behind it, and problems with debris from 
upstream beaver dams.

June 29, 2009 Tumwater Public 
Works Department

Carolyn Koivula-Front counter 
staff for Tumwater Public Works 
Operations Division

Discussion about telemetry system which 
controls both water and sewer systems in 
Tumwater.

June 18, 2009 Tumwater Public 
Works Department

Dave Barclift-Retired Tumwater 
Public Works Operations 
Manager

�����
����������
���������
�������

in Tumwater including the golf course 
clubhouse.

June 18, 2009 Tumwater Planning 
Department

Jeff Vrabel-Tumwater Facilities 
Manager

Q��������
���
�U"��������
?���
�������
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Pioneer Park and the Tumwater Valley golf 
course and clubhouse. Also reviewed data on 
damages to City properties as a result of the 
2001 Nisqually earthquake.

June 3, 2009
June 10, 2009

Tumwater Facilities 
Division

Sheryle Wyatt-Tumwater City 
Clerk

X�������
�����Y��Z�
���
�������
"�����

including ones of the retaining wall collapse 
at the Extended Stay America facility during 
the 2001 Nisqually Earthquake

June 3, 2009 Tumwater Finance 
Department
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Chuck Denney-Tumwater Parks 
and Recreation Director

Q��������
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and a new mitigation initiative regarding a 
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�����������
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Tumwater Valley Golf Course clubhouse.

June 9, 2009
July 6, 2009

Tumwater Parks 
and Recreation 
Department

John Darnall-Assistant 
Development Services Director
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the Tumwater Valley Golf Course clubhouse 
and its possible external effects.

July 2, 2009 Tumwater 
Development 
Services Department

Amy Callahan of Thurston 
Geodata Center

Discussed work the Geodata Center was 
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June 23, 2009 Thurston County 
Geodata Center

Craig Tosomeen-City of Olympia 
Water Resources Storm and 
Surface water
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discussed the possibility of partnerships 
between Olympia, Tumwater, and the WA 
General Administration Dept. for a gauge.

June 29, 2009 City of Olympia

Tim Smith-Long Range Planning 
Manager

Discussed the results of the Shoreline 
Inventory and Analysis for the update to the 
Shoreline Management Plan.

June 23, 2009 Tumwater Long 
Range Planning 
Department

Steve Morrison of the Thurston 
Regional Planning Council

Discussed the costs of the Shoreline 
Inventory and Analysis for the update to the 
Shoreline Management Plan.

June 23, 2009 Thurston Regional 
Planning Council

Mitigation Initiative Prioritization Process

The Tumwater Hazard Mitigation Initiative Workgroup consisted of John Carpenter-Tumwater 
Fire Chief and Emergency Management Council member, Mike Matlock-Planning and Facilities 
Director, Tim Smith-Long Range Planning Manager, and David Ginther-Long Range Planning 
�����
�����
����������������������!���"���������
��	��
������
�!���
�"�"����	��"���
��
two initiatives had been completed, some could be combined due to their similarities, and several 
could be removed due to changed conditions and new information that was not available during the 
�������#����������$
���
��%
&
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���$%'�(������+����������	��
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were proposed and discussed as well.
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order of the remaining mitigation initiatives was retained. Despite recent county-wide Federal 
disaster declarations, the Tumwater workgroup reached a consensus that the effects on Tumwater 
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These two initiatives are actions that could be done for relatively minimal costs that could result in a 
�����
�����"�������������!�����(��#�"
	
�����������
��#
������"�����
��
&
�"��!�����

?����#�����������
�!����@%/<A(�"�
�����������������������K/����"����#�����������Q������
#��	�U��"�
����������������
�!���
��������"����������
�����
��>+�#�������#����������
����V�
<(�������K��������K���Q��
��
��K��!����"���
���X����!����	�"����#��������Q����������Y(Z��(�
����U��"�
�����������[
��
�K����Y�U��"����!���������!��K����������������������"������#�����

Tumwater-9 Natural Hazards Mitigation Plan 
September 2009

Annex: TumwaterPlan Process Documentation



���Q�����Z�
�"�+(��������������������<��/K�
��U��"��
��������U��"�������������
������
��Q
����
This initiative was placed ahead of the rest of the pre-existing initiatives which are generally either 
more broad in nature, involve ongoing efforts, involve a hazard that is much less likely to occur, or 
consist of data collection/regulation related type initiatives.
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Tumwater’s ability to respond during a volcanic ash fall by allowing continued operation of 
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reduce damages and help to facilitate emergency responses. This mitigation initiative was ranked 
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���"�
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pre-existing mitigation initiatives which deal with broad subjects such as the ongoing riparian re-
vegetation efforts, inter-jurisdictional coordination, or data collection/regulation. However, it was 
�
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In deciding upon the ranking of the new mitigation initiatives the workgroup also took into 
consideration changes in Tumwater since the original NHMP was written, new information in 
regards to hazards in Tumwater, and the collective experience of the workgroup members in dealing 
with hazards.
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City of Tumwater Risk Assessment

Introduction
The risk assessment provides information about the hazards that threaten the City of Tumwater. This 
information provides the factual basis to identify and support a strategy that can effectively mitigate 
the effects of the hazards that threaten this jurisdiction’s safety and challenge its ability to perform 
essential functions.

The content and structure of this plan’s risk assessment was developed using the Federal Emergency 
'
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����~��
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����"���#���������
���������!��
�{�
��#
����K~��������;
����#���������
�������^���	�������	���
through the information contained in both the regional risk assessment and in this local annex.

Table 1: Disaster Mitigation Act Risk Assessment Planning Requirements

DMA Section Requirement
§201.6(c)(2)(i): [The risk assessment shall include a] description of the type … of all natural hazards that can 

affect the jurisdiction …
§201.6(c)(2)(i): [The risk assessment shall include a] description of the … location and extent of all natural 

hazards that can affect the jurisdiction. The plan shall include information on previous 
occurrences of hazard events and on the probability of future hazard events.

§201.6(c)(2)(ii): [The risk assessment shall include a] description of the jurisdiction’s vulnerability to the 
hazards described in paragraph (c)(2)(i) of this section. This description shall include an 
overall summary of each hazard and its impact on the community.

§201.6(c)(2)(ii): [The risk assessment in all] plans approved after October 1, 2008 must also address National 
Flood Insurance Program (NFIP) insured structures that have been repetitively damaged by 
�����;

§201.6(c)(2)(ii)(A): The plan should describe vulnerability in terms of the types and numbers of existing and future 
����������
���������������
���
��������
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�������
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��������
��>���
�����
~

§201.6(c)(2)(ii)(B): [The plan should describe vulnerability in terms of an] estimate of the potential dollar losses 
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"������"�
#�:#�:#��:#@:
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�������
���
�
������"����
��

the methodology used to prepare the estimate …

§201.6(c)(2)(ii)(C): [The plan should describe vulnerability in terms of] providing a general description of land 
uses and development trends within the community so that mitigation options can be 
considered in future land use decisions.

§201.6(c)(2)(iii): For multi-jurisdictional plans, the risk assessment must assess each jurisdiction’s risks where 
they vary from the risks facing the entire planning area.
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Regulations with the word “should” indicate that the item is strongly recommended to be included in 
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���Q������
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�"�|��(�#���
each hazard’s probability of occurrence, vulnerability, and 
risk rating are consistent with the terms used in the regional 
assessment.

The following terms are used in this plan to analyze 
and summarize the risk of the hazards that threaten this 
jurisdiction:

Risk Rating:
���
"����!��"����������%����'�"��
�������|��(��#�����
overall threat posed by a hazard is assessed for the next 25 
years. Risk is the subjective estimate of the combination of 
any given hazard’s probability of occurrence and vulnerability.

�� HighV����������������������
��#���
�"�
������#�	
���������������"�����������X���A�K�
��Z����
History suggests the occurrence of multiple disasters of moderate proportions during the next 
25 years.

�� Moderate: There is medium potential for a disaster of less than major proportions during the 
next 25 years.

�� Low: There is little potential for a disaster during the next 25 years.

Probability of Occurrence:
���
"����!��"����������%����'�"�	�����|��(��#��������Q
Q��K��#�
��
&
�"�	�
���������
jurisdiction within the next 25 years.

�� High: There is great likelihood that a hazardous event will occur within the next 25 years.
�� Moderate: There is medium likelihood that a hazardous event will occur within the next 25 

years.
�� Low: There is little likelihood that a hazardous event will occur within the next 25 years.

Vulnerability:
]�����
Q��K��
��Q���X������"�
����	Q�
�����#�������!���K��#�
��
���
���
&
�"q���##����
�"����
�����^����
��	�
�������������		���K�����
"����!��"����������%����'�"�	�����|��(��#�
the potential impact a hazard could have on the community. It considers the population, property, 
commerce, infrastructure and services at risk relative to the entire jurisdiction.

�� High: The total population, property, commerce, infrastructure and services of the community 
are uniformly exposed to the effects of a hazard of potentially great magnitude. In a worse case 
scenario, there could be a disaster of major to catastrophic proportions.

�� Moderate: The total population, property, commerce, infrastructure, and services of the 

Figure 1: Risk is a subjective estimate of the 
combination of a hazard’s probability of occurrence and 
a community’s vulnerability.
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�����
property, commerce, infrastructure, and services of the community are exposed to the effects 
�#�
��
&
�"��#�	�"��
����U�������Q�������
�����������
	��"�����Z����
��	����
������	�����#�
population, property, commerce, infrastructure and services of the community are exposed to 
the effects of a hazard. In a worst case scenario there could be a disaster of moderate to major, 
though not catastrophic, proportions.

�� |��V����	��"�
��
�������	�����#������
������������K����		�������#�
�����������������!�����
exposed to the effects of a hazard. In a worst case scenario, there could be a disaster of minor 
to moderate proportions.

Summary Risk Assessment
�
��"�������������
������
�����	����
�"��������
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�����	������������Q��^�����������������
following hazards pose the greatest threat to the City of Tumwater.

Hazard Probability of 
Occurrence

Vulnerability Risk

Earthquake High High High
Storm High High High
Flood High Moderate High
Landslide High Low Low
Wildland Fire High Low Low
Volcanic Event Low Moderate Low

Local Risk Assessment
����	�������!������
�����	�����#�����	
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was developed for this plan through the regional risk assessment process described in Chapter 4.0. 
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������������������������
����������"����Q������
jurisdiction’s local vulnerabilities in terms of the portion of the jurisdictions land base or service 
area, population, employment, dwelling units, jurisdiction-owned assets, and critical facilities that 
are within each hazard zone.

This section of the plan provides additional details or explains differences where this jurisdiction’s 
risks for each hazard vary from the risks facing the entire planning area. Maps of the hazards that 
affect the City of Tumwater are scaled to local boundaries and are included in this section.
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Earthquake

Severity
=
	��
��"����Q�"��������
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In addition, according to the Water Resource Division of the Tumwater Public Works Department, 
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provided by the Washington State Department of Natural Resources. Damage to the Palermo wells 
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Four of the seven large manufactured/mobile home parks within Tumwater are located in areas of 
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��1 These include Eagles Landing, Tumwater Mobile Estates, 
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private street within the mobile home park collapsed into a pond, taking two unoccupied cars 
into the water. The sidewalk also ended up in the pond. Private water lines and a natural gas line 
were ruptured prompting the evacuation of 50 residences in the mobile home park.2 Evidence of 
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to a lesser degree than that seen at Tumwater Mobile Estates.2�����"��Q�"�]��
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had damage as well. The Tumwater Fire Department observed at least one home in Thunderbird 
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The Olympics West assisted living facility, located on the south side of Trosper Road across from 
the Tumwater Mobile Estates mobile home park, also experienced settling and minor damage even 
though it is located within an area designated as low to moderate risk.1,2 The current Tumwater Fire 
Chief happened to be inside the building at the time and witnessed the formation of a ~10” step in 
����	""����#�
�#��	���K�U
���
���
K�2 It is of particular concern that these types of facilities and 
mobile/manufactured home parks, which tend to be populated by some of the more vulnerable 
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���2,6,7 There were approximately 173 reports 
of damage to private property in Tumwater.8 The Best Western hotel located on the bluff above the 
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retaining wall give way which broke a water line.2,9
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Probability of 
Occurrence

Vulnerability Risk

High High High
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Earthquake Footnotes
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2Tumwater Fire Chief John Carpenter-phone conversation 6-3/9/10-2009
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Storm

Severity
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Lightning has caused damage to the infrastructure in Tumwater several times over the last 15 years. 
������	�
������Q���������`��
��	���������
�=��`���K���	��=����!���K���������
�"�`
�
�
��^�����(�
���
����#�����	
�
��	�����#������
����
�"��������K���	���=��`��
���	
��
��K�
monitors reservoir levels, pumps, and other components of the potable water system as well as the 
lift stations in the sewer system in Tumwater. This system utilizes radio communication in order 
to function properly. When components of this system, such as radio antennas, are hit by lightning 
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communication as a backup. This will make the system more reliable. It is being phased in and 
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planned.1

In 1991 a deep freeze resulted in several frozen and broken water mains. Most of the water mains 
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projects so the water was not moving inside the pipes, just sitting still. Usually a minor amount 
of water movement will prevent water from freezing inside a pipe. Steps have since been taken to 
prevent water mains from freezing again.1

During the December 2008 snow storm carports at several apartment buildings in Tumwater 
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and Capitol Heights apartments.2 The Olympics West Retirement facility on Trosper Road was 
evacuated due to the threat of roof collapse from heavy snow.3 Other relatively minor damage 
occurred to the main Tumwater Fire Station when the weight of the snow tore the gutters off of the 
building. No injuries were reported due to the collapses.

Due to the amount of trees in Tumwater, power outages are expected during storms. The most 
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without power for several days. In order to help mitigate this situation a professional arborist is on 
contract with the City of Tumwater to evaluate trees of concern and the potential hazards they may 
cause.1�_#�
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promptly. In addition, there are generators for most of the City facilities including, but not limited to, 
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critical components of the water and sewer systems, and the police station/City Hall. The generator 
for City Hall and the police station was installed in the spring of 2009.

Summary Assessment
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be a problem for Tumwater’s water and sewer telemetry system. However, changes have already 
been made to part of the system to make the lightning susceptible radio communications a backup 
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system. Future expansions to the rest of the water and sewer systems are planned. In the past there 
have also been some issues with freezing water mains. These issues have since been resolved for 
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to be completely resolved but it is being mitigated and the City is prepared to deal with it when it 
occurs.

Tumwater matches the regional risk assessment for storms in regards to probability of occurrence, 
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slightly different assessments than the County as a whole. Even though the probability of occurrence 
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assessment). This difference in assessment is due to the amount of lightning strikes on the Tumwater 
water and sewer telemetry system in the past 15 years and the damage it causes when it does strike.
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Summary Risk Assessment for Storm in Tumwater

Probability of 
Occurrence

Vulnerability Risk

High High High
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Storm Footnotes
1Phone conversation with Steve Craig-Tumwater Public Works Operations Manager-June 15, 2009.
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25-2008) and conversation with Fire Department front counter staff.
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Flood
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Private properties within this area include the bottling plant for the former Miller brewery, a few 
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parking lot area.1 Fortunately, the building 
which houses the restrooms has yet to be 
U��"�"�2 The building is also used as a 
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The Palermo neighborhood off of “M” Street has 
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treatment facility and the “M” Street sewer lift station. 
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and address this issue when it occurs. In most cases it is tree leaves and other debris blocking 
storm drains which causes the water to back up into the streets. In the December 2008 snow storm 
it became apparent that the snow and ice on Capitol Boulevard was blocking the storm drains and 
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The area has little in the way of frontage improvements and has deep ditches instead of storm drains. 
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lift station.
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Summary Risk Assessment for Flood in Tumwater

Probability of 
Occurrence

Vulnerability Risk

High Moderate High
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Flood Footnotes
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4Phone conversation with Steve Craig-Tumwater Public Works Operations Manager-June 15, 2009.
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Landslide
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The areas within Tumwater that are most susceptible to landslides are shown on the City of 
Tumwater Steep Slopes map.1 Most of the steep slopes are in the northern portion of the City and 
include the bluffs along the Deschutes River valley, portions of Tumwater Hill, areas on Bush 
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near the base of Tumwater Hill in 
1999.2 The street lies along a short 
steep canyon called Desoto Canyon. 
The landslide occurred during the 
prolonged and heavy rainfall episode 
that happened in 1999.

Four other landslides have occurred at 
the southeast end of the south basin of 
Capitol Lake. This area is across the 
water from Tumwater Historical Park, 
behind the row of historic homes on 
Capitol Boulevard, and near the old 
brewhouse.
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landslide in this area that took out the railroad tracks and the sewer line that transported Tumwater’s 
waste water to Olympia.3
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lines that transported all of Tumwater’s waste water to the treatment plant in Olympia.4,5 The 1996 
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precipitation. The waste water has since been redirected to a new pipe that is located on the other 
side of the valley along Deschutes Parkway.4
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���6 This last landslide was located slightly further to the north than the two previous 
landslides, but still south of Interstate-5. No damage to facilities or infrastructure resulted from this 
landslide.

The fourth landslide occurred in December 2008, at a location closer to the old brewery building. 
This slide was in close proximity to a minor sewer lift station and contributed partially to its the 
temporary failure. This minor lift station only serves about 20 residences on and near Capitol 
Boulevard.7
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mains) that were damaged by the landslides in 1965 and 1996 have been moved to Deschutes 
�
���
K�
�"���
Q�&�"���������
�"�#�������
���^�
����������
���
"���	
����������
	�����
����
��
�������!�����
�"��"���Q���������
������
�����
������
��������������#�����	�
����

Summary Risk Assessment for Landslide in Tumwater

Probability of 
Occurrence

Vulnerability Risk

High Low Low
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Landslide Footnotes
1City of Tumwater Steep Slopes map
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http://www.emd.wa.gov/plans/documents/LandslideNov2007Tab5.6.pdf
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7Phone conversation with Steve Craig-Tumwater Public Works Operations Manager-June 15, 2009.
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Wildland Fire
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City of Tumwater Mitigation Initiatives

Current Adopted Mitigation Initiatives
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��#��	������U���������������"��

Priority I.D. Number Category Action Status

1 of 8 TUM-EH 1 Critical Facilities 
]�"���������]�����

Conduct a voluntary non-structural earthquake 
readiness inspection for all critical facilities on an 
annual basis

������

2 of 8 TUM-SH 1 Critical Facilities 
]�"���������]�����

Inspect all trees within falling distance of critical 
facilities, related equipment such as generators, and 
utilities such as power and communication lines within 
the immediate vicinity to determine if they pose a 
hazard to the facility or operation of the facility during 
a storm

������

3 of 8 TUM-FH 15 Hazard Damage 
Reduction

��������
���
������������
��
�
�����
����?���
������

the Tumwater Valley golf course clubhouse to stop the 
����������
��
����?�����
������
�
����
�����

New

4 of 8 TUM-FH 14 Data Collection and 
Mapping �������
����
���������
������
��
���
Q��������
]���� ������

5 of 8 TUM-VH 1 Hazard Preparedness
���"
�
��""�	
��
���
�����
��
����
���
��������

equipment, generators and vehicles in case of ashfall 
from a volcanic eruption

New

6 of 8 TUM-FH 6 Hazard Damage 
Reduction

Work with landowners to reforest corridors along river 
and stream shorelines ������

7 of 8 TUM-FH 3 Development 
Regulations

Reevaluate land uses and zoning based upon new 
����"����
��"� Existing

8 of 8 TUM-FH 12 Plan Coordination and 
Implementation

Continue to be actively involved in inter-jurisdictional 
����
��>���
���������
�������
?����
���?����
���

other jurisdictions are located within the same basin

Existing

Hazard Category Codes are as follows: EH=Earthquake Hazard; FH=Flood Hazard; LH=Landslide Hazard; MH=Multi 
Hazard; SH=Storm Hazard; WH=Wildland Fire Hazard; and VH=Volcanic Hazard. 
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Completed or Removed Mitigation Initiatives
_��
�!�����
���������	�����"��������
����!��K�
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�������"�"���������
��������!"���!"������#�
progress made.  These initiatives are no longer relevant and no longer part of the City of Tumwater’s 
adopted mitigation strategy.  These initiatives are not ranked as they are no longer relevant. 

I.D. Number Category Action Status

TUM-FH 4 Development 
Regulations

Adopt development regulations for high groundwater 
areas Completed

TUM-FH 5 Data Collection and 
Mapping

Determine the width and conditions of buffers along 
river and stream shorelines Completed

TUM-FH 1 Plan Coordination 
and Implementation

Apply to FEMA to be included into the Community 
Rating System (CRS) Program as a part of the 
National Flood Insurance Program

Removed

TUM-FH 2 Public Information
����
����
���������
�����������
��
���������
���

"��"���	
�?����
?��
����
��
�
����"�����
���
��
����

������
�����

Removed

TUM-FH 7 Hazard Damage 
Reduction

Encourage research into bioengineering and other 
techniques which provide streambank protection and 
support local demonstration projects which could 
provide such research

Removed

TUM-FH 8 Hazard Damage 
Reduction

Plant trees and other native vegetation and install 
large woody debris to prevent erosion and stream 
scour which occurs as a result of excessive runoff

Removed

TUM-FH 9 Hazard Damage 
Reduction

Q����
�
"�������>��
����
��
?����
����"����

residences Tumwater would acquire (buyout) if 
state and federal monies are available

Removed

TUM-FH 10 Hazard Damage 
Reduction

Draft a prioritized list of residences Tumwater 
?����
�������
�����
���
!��=	���
����"�����
��

state and federal monies are available

Removed

TUM-FH 11 Hazard Damage 
Reduction

Construct a stormwater detention and treatment 
facility for Tumwater’s municipal stormwater that 
is not currently contained or treated

Removed

TUM-FH 13 Plan Coordination 
and Implementation

Secure funding for the stormwater related projects 
within Tumwater’s 6-year Capital Facilities Plan Removed

TUM-LH 1 Hazard Damage 
Reduction

Replant native vegetation along the rivers to stabilize 
banks and to prevent landslides Removed

TUM-LH 2 Development 
Regulations

Reevaluate development regulations in regards to 
steep slopes Removed

Hazard Category Codes are as follows: EH=Earthquake Hazard; FH=Flood Hazard; LH=Landslide Hazard; 
MH=Multi Hazard; SH=Storm Hazard; WH=Wildland Fire Hazard; and VH=Volcanic Hazard. 
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critical facilities on an annual basis.

Rationale: It is in the best interest of Tumwater to ensure that all critical facilities are prepared for 
��������Q��K��#�
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Relates to Plan Goal(s) and Objectives: +���+�������A�

Implementer: Tumwater Development Services Department and the Tumwater Fire Department.

Estimated Cost: $1,000 of in-house staff time.

Time Period: 2010-2015

Funding Source: City of Tumwater.

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-EH1.

Reference Page:  ]/��Y

Initiative and Implementation Status: Ranked 1 of 18 in 2003. This initiative has not been 
implemented yet. It was changed to specify that an annual inspection should be done.
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Hazard Addressed: Storm Hazard
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TUM-SH 1:  �������
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storm.

Rationale: The removal of hazard trees that could damage, destroy, or even hinder the operation of, 
critical facilities will help to keep critical facilities functioning properly when they are needed the 
most.

Relates to Plan Goal(s) and Objectives: +���+���+@������A��

Implementer: Tumwater Planning Department.

Estimated Cost: $2500 for an inspection by a professional arborist

Time Period: 2009-2015

Funding Source: City of Tumwater.

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-SH1

Reference Page:  ]/��+��$%'�(�

Initiative and Implementation Status: �
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electrical lines. Tumwater City Hall recently added a large costly generator that is within falling 
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station, if a power outage occurs. There are numerous other generators at City facilities including 
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in the hazard tree evaluation.
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Priority: 3 of 8 Status: New

Hazard Addressed: Flood Hazard
Category: Hazard Damage Reduction

TUM-FH 15:  ��������
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Relates to Plan Goal(s) and Objectives: 6F, 6G

Implementer: Tumwater Parks and Recreation Department, Tumwater Planning and Facilities 
Department, Tumwater Development Services Department.

Estimated Cost: �A���#���
�Q��#���		
�K�
�����	�����#�����U��"�
������&����X�������K���
##��
�������
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Time Period: 2009-2015

Funding Source: City of Tumwater.

Source and Date: $��

Adopted Plan Number: $��

Reference Page:  $���

Initiative and Implementation Status: This is a new mitigation initiative.
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Hazard Addressed: Flood Hazard
Category: Data Collection and Mapping

TUM-FH 14:  �������
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easily accessed measuring device is approximately 20 miles upstream near the town of Rainier. 
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occur) downstream in the Tumwater portion of the Deschutes River. For example, the January 2009, 
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Tumwater which would be important for making decisions regarding future land use and zoning, 
infrastructure locations and designs, future critical facilities, etc. It could also help in future map 
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would help with last minute preparations or evacuations.

Relates to Plan Goal(s) and Objectives: ��

Implementer: Tumwater Public Works Department.

Estimated Cost: $15,000 per gauge and $2500 per year for operating costs.

Time Period: 2009-2015
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of Tumwater.
In regards to the funding for an upgraded electronically monitored gauge at the “E” Street bridge, 
reportedly the USGS would be interested in installing an upgraded gauge provided the local 
governments pay for the installation and operation of the gauge. It appears there is some interest by 
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Olympia. 
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River is approximately 20 miles upstream near the town of Rainier. Readings at the Rainier gauge do 
not always accurately translate to what happens in Tumwater/Olympia. Funding for  a gauge at Rich 
��
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���q������"������
�"�����"��������Q
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be further explored in the future.

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-FH14. 

Reference Page:  ]/�A���$%'�(�

Initiative and Implementation Status: Ranked 5 of 18 in 2003. Changed from “Public 
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Priority: 5 of 8 Status: New

Hazard Addressed: Volcanic Hazard
Category: Hazard Preparedness

TUM-VH 1:  B���
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Rationale: In order to keep critical facilities operating during a volcanic ashfall situation, emergency 
����
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the Emergency Operations Center and other critical facilities, and generators supporting critical 
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indications several months in advance, the addition of this mitigation initiative will help to reduce 
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health, safety, and welfare of the citizens of Tumwater.

Relates to Plan Goal(s) and Objectives: 3B,3C,3F,4D.

Implementer: Tumwater Public Works Department, Tumwater Planning and Facilities Department, 
Tumwater Fire Department.

Estimated Cost: $1000

Time Period: 2009-2015

Funding Source: City of Tumwater.

Source and Date: $��

Adopted Plan Number: $���

Reference Page:  $��

Initiative and Implementation Status: This is a new mitigation initiative.
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Hazard Addressed: Flood Hazard
Category: Hazard Damage Reduction

TUM-FH 6:   @���
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Rationale: Re-establishing a forested edge along river and stream shorelines is one way to help 
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hydraulic energy along the river banks.  Planting of trees and other vegetation also helps to reduce 
erosion and contributes to long term bank stabilization. 

Relates to Plan Goal(s) and Objectives: A�

Implementer: Tumwater Public Works Department

Estimated Cost: Unknown. Stream restoration projects are part of an ongoing program with the 
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along rivers and streams in Tumwater.

Time Period: 2010-2015

Funding Source: City of Tumwater

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-FH6

Reference Page:  ]/��<

Initiative and Implementation Status: Ranked 9 of 18 in 2003. This initiative has been partially 
completed. Work continues on portions of the Deschutes River and Percival Creek where the natural 
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Division of the Tumwater Public Works Department) plans, organizes, and manages riparian 
restoration projects in Tumwater. Work has been done on several portions of the Deschutes River 
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more work remains to be done.
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rationale from mitigation initiative FH8 regarding large woody debris and its calming effects on 
hydraulic energy along river banks.

Tumwater-47 Natural Hazards Mitigation Plan 
September 2009

Annex: TumwaterMitigation Initiatives: Current



Priority: 7 of 8 Status: Existing

Hazard Addressed: Flood Hazard
Category: Development Regulations
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this new data into the development permit review process.  It is likely to assume that the areas 
covered under these maps will increase, and that those new coverages will extend into already built 
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to include a detailed analysis of impacts and options not unlike a sub-area plan.  

Relates to Plan Goal(s) and Objectives: �������`

Implementer: Tumwater Planning Department

Estimated Cost: �A�������+(
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Time Period: 2009-2015

Funding Source: City of Tumwater

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-FH3

Reference Page:  ]/�+A

Initiative and Implementation Status: Ranked 16 of 18 in 2003. This initiative has not been 
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Priority: 8 of 8 Status: Existing

Hazard Addressed: Flood Hazard
Category: Plan Coordination and Implementation

TUM-FH 12:  ��������
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Rationale: Tumwater, being located at the mouth of the Deschutes River, is directly affected by 
activities occurring upstream. Tumwater should work closely with “upstream” jurisdictions to ensure 
that any activities in these other jurisdictions do not adversely affect Tumwater.

Relates to Plan Goal(s) and Objectives: ��

Implementer: Tumwater Planning Department, Tumwater Public Works Department.

Estimated Cost: �������������������
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Time Period: 2009-2015

Funding Source: City of Tumwater.

Source and Date: 2003 Natural Hazards Mitigation Plan.

Adopted Plan Number: TUM-FH12. 

Reference Page:  ]/�A+��$%'�(�

Initiative and Implementation Status: Ranked 18 of 18 in 2003. Tumwater continues to be 
involved with other jurisdictions in regards to the Deschutes River. The Tumwater Public Works 
Water Resource Division and the Tumwater Parks and Recreation Department both represent 
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action plan to deal with the activities and land uses currently impacting the river. Currently logging 
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works in conjunction with the Thurston Conservation District for riparian habitat restoration projects 
that involve agricultural uses and lands. 
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Priority: N/A Status: Completed

Hazard Addressed: Flood Hazard
Category: Development Regulations
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Rationale: The importance of this recommendation is being reinforced by high groundwater 
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multi-departmental work group has been established.  They are using new topography maps, remote 
sensing data, aerial photographs and on-site observations and monitoring wells.  Development 
standards are also being prepared.

Relates to Plan Goal(s) and Objectives: 6B

Implementer: Tumwater Planning Department and Tumwater Public Works Department

Estimated Cost: $7,500

Time Period: On May 4, 2004, the Salmon Creek Comprehensive Drainage Basin Plan was adopted 
by Tumwater Resolution R2004-012. On October 4, 2005, development regulations for the Salmon 
Creek Basin and other high groundwater areas were adopted by Tumwater Ordinance O2005-003. 

Funding Source: City of Tumwater

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-FH4

Reference Page:  ]/�+�

Initiative and Implementation Status: Ranked 15 of 18 in 2003. This initiative has been 
completed.
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Priority: N/A Status: Completed

Hazard Addressed: Flood Hazard
Category: Data Collection and Mapping
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salmon habitat are all directly related to the presence or absence of a forested canopy along the river.  

Relates to Plan Goal(s) and Objectives: 6B, 6D

Implementer: Tumwater Planning Department, Tumwater Public Works Department, and Tumwater 
Development Services Department

Estimated Cost: Unknown
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�K����#�����Q�##����
���������`����������!����������	�����"�QK��
����<�����
�"�
+��#�����[���������`�
#��=��������_�!�����K�
�"���
�K���#�������������#�|
��K��?�K	�
��
�"�
��	�
����
�"��������Q
��}���������
�����"���"�QK���������������
����
���������������"
��"�
��`���	Q�������(�����������������������#�����!
����������
������"���=����������������"�����
was also included in this study. The rest of the shorelines have been analyzed through a number of 
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More recent analyses of portions of Percival Creek have occurred through the development 
application process as properties along the creek are proposed for development.

Funding Source: City of Tumwater

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-FH5

Reference Page:  ]/�+Y

Initiative and Implementation Status: Ranked 8 of 18 in 2003. This initiative has been completed 
for both the Deschutes River and Percival Creek. The analyses of the Deschutes River was the main 
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extent an analysis of the conditions of buffers on Percival Creek was possibly intended even though 
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intended scope of the original mitigation initiative.
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Priority: N/A Status: Removed

Hazard Addressed: Flood Hazard
Category: Plan Coordination and Implementation

TUM-FH 1:  ����	
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Relates to Plan Goal(s) and Objectives: 6E

Implementer: Tumwater Planning Department.

Estimated Cost: $��

Time Period: $��

Funding Source: City of Tumwater.

Source and Date: 2003 Natural Hazards Mitigation Plan.

Adopted Plan Number: TUM-FH1.

Reference Page:  ]/�+<

Initiative and Implementation Status: Ranked 11 of 18 in 2003. This initiative has not been 
implemented. This initiative is being removed due to the fact that there are only six properties in 
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Priority: N/A Status: Removed

Hazard Addressed: Flood Hazard
Category: Public Information 
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Relates to Plan Goal(s) and Objectives: ��

Implementer: Tumwater Planning Department.

Estimated Cost: $500

Time Period: 2004-2006

Funding Source: Unknown

Source and Date: 2003 Natural Hazards Mitigation Plan.

Adopted Plan Number: TUM-FH2.

Reference Page:  ]/�++

Initiative and Implementation Status: Ranked 12 of 18 in 2003. This initiative has not been 
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Priority: N/A Status: Removed

Hazard Addressed: Flood Hazard
Category: Hazard Damage Reduction
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Rationale: Local knowledge is often gained through local examples.  The State has funded several 
bioengineering pilot projects on the Deschutes River.  Not only did these projects solve existing 
problems, but they added to the local cumulative knowledge and were successful projects in their 
own right.  

Relates to Plan Goal(s) and Objectives: ����A�

Implementer: Tumwater Public Works Department

Estimated Cost: Unknown

Time Period: 2004-2010

Funding Source: City of Tumwater

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-FH7

Reference Page:  ]/��+

Initiative and Implementation Status: Ranked 10 of 18 in 2003. This mitigation initiative is being 
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Priority: N/A Status: Removed

Hazard Addressed: Flood Hazard
Category: Hazard Damage Reduction

TUM-FH 8:  �����
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Rationale: The placement of large woody debris in rivers helps to dissipate the hydraulic energy 
along the river banks.  Planting of trees and other vegetation also helps to reduce erosion and 
contributes to long term bank stabilization.

Relates to Plan Goal(s) and Objectives: A�

Implementer: Tumwater Public Works Department.

Estimated Cost: $��

Time Period: $��

Funding Source: City of Tumwater

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-FH8

Reference Page:  ]/��A

Initiative and Implementation Status: Ranked 7 of 18 in 2003. This mitigation initiative is being 
removed and partially integrated with mitigation initiative FH6 due to the similarities between the 
two.
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Priority: N/A Status: Removed

Hazard Addressed: Flood Hazard
Category: Hazard Damage Reduction
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(buyout) if state and federal monies are available.

Rationale: Repetitive loss properties negatively impact the property owner as well as the 
surrounding community.  The City of Tumwater should work with State and federal agencies in 
determining which properties should be bought out and how the funding for such actions will be 
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Relates to Plan Goal(s) and Objectives: 5C

Implementer: Tumwater Planning Department.

Estimated Cost: $��

Time Period: $��

Funding Source: City of Tumwater

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-FH9

Reference Page:  ]/���

Initiative and Implementation Status: Ranked 13 of 18 in 2003. This mitigation initiative is being 
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2009). This information was not readily available when this initiative was originally drafted. If new 
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into the plan.

Natural Hazards Mitigation Plan 
September 2009Tumwater-56

Annex: Tumwater Mitigation Initiatives: Completed or Removed



Priority: N/A Status: Removed

Hazard Addressed: Flood Hazard
Category: Hazard Damage Reduction

TUM-FH 10:  ?����
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Rationale: Repetitive loss properties negatively impact the property owner as well as the 
surrounding community.  The City of Tumwater should work with State and federal agencies in 
determining which residences should be elevated and how the funding for such actions will be 
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Relates to Plan Goal(s) and Objectives: 5D

Implementer: Tumwater Planning Department.

Estimated Cost: $��

Time Period: $��

Funding Source: City of Tumwater.

Source and Date: 2003 Natural Hazards Mitigation Plan.

Adopted Plan Number: TUM-FH10

Reference Page:  ]/��Y

Initiative and Implementation Status: Ranked 14 of 18 in 2003. This mitigation initiative is being 
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2009). This information was not readily available when this initiative was originally drafted. If new 
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into the plan.
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Priority: N/A Status: Removed

Hazard Addressed: Flood Hazard
Category: Hazard Damage Reduction

TUM-FH 11:  Construct a stormwater detention and treatment facility for Tumwater’s 
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stormwater would help to decrease stream scour and would help to minimize the impacts of sudden 
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Relates to Plan Goal(s) and Objectives: ��

Implementer: Tumwater Public Works Department.

Estimated Cost: $832,000

Time Period: 2004-2010

Funding Source: City of Tumwater.

Source and Date: ���+�$
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Adopted Plan Number: TUM-FH11. 
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Initiative and Implementation Status: Ranked 4 of 18 in 2003. This mitigation initiative is being 
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Facilities Plan for Tumwater will be evaluated separately and added as new mitigation initiatives if 
appropriate. 
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Priority: N/A Status: Removed

Hazard Addressed: Flood Hazard
Category: Plan Coordination and Implementation
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Capital Facilities Plan.

Rationale: Funding for goals, programs, and other mitigation initiatives is vital if they are to be 
carried out.

Relates to Plan Goal(s) and Objectives: ��

Implementer: Tumwater Public Works Department.

Estimated Cost: Unknown

Time Period: 2004-2010

Funding Source: City of Tumwater.

Source and Date: 2003 Natural Hazards Mitigation Plan
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Adopted Plan Number: TUM-FH13. 
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Reference Page:  ]/�AA��$%'�(�

Initiative and Implementation Status: Ranked 3 of 18 in 2003. This mitigation initiative is being 
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Funding for stormwater projects is re-evaluated and re-prioritized each year as projects come and go, 
it is an on-going process. 
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Priority: N/A Status: Removed

Hazard Addressed: Landslide Hazard
Category: Hazard Damage Reduction

TUM-LH 1:  �������
����)�
)�&�������
����&
���
��)���
��
���=���$�
=����
���
��
���)���

landslides.

Rationale: The planting of trees and other native vegetation will help to stabilize the banks of 
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erosion prevention.  

Relates to Plan Goal(s) and Objectives: A�

Implementer: Tumwater Public Works Department.

Estimated Cost: unknown

Time Period: 2004-2006

Funding Source: City of Tumwater.

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-LH1

Reference Page:  ]/�AY��$%'�(�

Initiative and Implementation Status: Ranked 6 of 18 in 2003. This mitigation initiative is being 
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landslides has had the critical infrastructure moved out of harms way.
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Priority: N/A Status: Removed

Hazard Addressed: Landslide Hazard
Category: Development Regulation

TUM-LH 2:  Reevaluate development regulations in regards to steep slopes.

Rationale: Using the list of repetitive loss properties from federal and state agencies Tumwater 
should evaluate the effectiveness of its development regulations for steep slope areas.

Relates to Plan Goal(s) and Objectives: 6B.

Implementer: Tumwater Planning Department.

Estimated Cost: unknown

Time Period: 2004-2010

Funding Source: City of Tumwater.

Source and Date: 2003 Natural Hazards Mitigation Plan

Adopted Plan Number: TUM-LH2 

Reference Page:  ]/��<��$%'�(�

Initiative and Implementation Status: Ranked 17 of 18 in 2003. This mitigation initiative is being 
removed because there are no known repetitive loss properties on steep slopes within Tumwater and 
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sewer lines) moved out of the area.
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City of Tumwater Implementation of the National Flood 
Insurance Program

Introduction
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jurisdiction’s participation in the NFIP and must identify, analyze and prioritize actions related to 
continued compliance with the NFIP.  Basic compliance NFIP actions could include, but are not 
limited to:
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�� Description of community assistance and monitoring activities.

Requirement
§201.6(c)(3)(ii):

[The mitigation strategy] must also address the jurisdiction’s participation 
in the NFIP, and continued compliance with NFIP requirements, as 
appropriate.

National Flood Insurance Program Participation
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 Total Number of Policies Total Total 
Claims

Total Paid Repetitive Severe

Community Premium V 
Zone

A 
Zone

Total Coverage Since 1978 Since 
1978

Losses Losses

Bucoda $55,051 0 64 74 $10,033,700 42 $249,262 0 0
Lacey $4,652 0 0 14 $3,871,000 3 $8,088 0 0
Olympia $90,555 0 31 82 $25,265,400 16 $347,006 0 0
Rainier $326 0 0 1 $280,000 0 $0 0 0
Tenino $1,327 0 0 4 $633,700 7 $105,233 0 0
Tumwater $2,707 0 0 6 $1,482,000 2 $12,515 0 0
Yelm $17,617 0 11 28 $7,313,400 2 $7,603 0 0
Thurston 
County

$316,352 3 281 663 $141,785,400 215 $3,389,280 10 0

County Total : $488,587 3 387 872 $190,664,600 287 $4,118,987 10 0

Source: FEMA NFIP Insurance Report, Washington, May 5, 2009.
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The Conservation Plan, an element of the Tumwater Comprehensive Plan, contains a chapter devoted 
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use designations, including “Shoreline Environment” and “Parks/Open Space”, have been applied to 
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demonstrated that there are no other practicable alternatives. If they are allowed then they must 
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Zoning Map. It also explains that this zoning district is further divided into three subdistricts called 
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that had previously occurred in 1997. On May 4, 2004, the Salmon Creek Comprehensive Drainage 
Basin Plan was adopted by Tumwater Resolution R2004-012. On October 4, 2005, development 
regulations for the Salmon Creek Basin and other high groundwater areas were adopted by 
Tumwater Ordinance O2005-003. These regulations limit development in, and near, areas prone to 
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designated as open space, shoreline environment, or greenbelt.
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4. Flood Data Maintenance:  Tumwater maintains copies of F.I.R.M. maps and Flood Insurance 
Study Reports at Tumwater City Hall and they are available to the public.

5. Stormwater Management:  The City of Tumwater is in the process of adopting an updated 
stormwater manual, consistent with Thurston County.

6. Public Drainage System Maintenance:  Tumwater’s public drainage system is inspected 
regularly throughout the year and maintenance is performed as needed by the Tumwater 
��Q���������`��
��	�����������"��
���	
��
��"�#���Q��������������
�"���^���"�
	
����
�����������	�
�����
��
��@
��������
���
�����	�����#�������	�
����
��	�������!����
�(���
���
��
����
�����
�"�Q�"�������������
������"����
��
��"�
�
���
improvement projects. 

7. Private Drainage Systems:  Tumwater’s Water Resource Division staff is in the process of 
mapping and inspecting private stormwater systems within Tumwater. The outreach is to 
make sure the systems are functioning properly and to continue the public education about 
the importance of such facilities and their role in controlling runoff, treating stormwater, and 
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