Section 4
Risk Assessment Requirements
Identifying Hazards--- 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.
• Does the new or updated plan include a description of the types of all natural hazards that affect the
jurisdiction?
Profiling Hazards---Requirement §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.
• Does the risk assessment identify (i.e., geographic area affected) of each hazard being addressed in the new or
updated plan?
• Does the risk assessment identify the extent (i.e., magnitude or severity) of each hazard addressed in the new or
updated plan?
• Does the plan provide information on previous occurrences of each hazard addressed in the new or updated
plan?
• Does the plan include the probability of future events (i.e., chance of occurrence) for each hazard addressed in
the new or updated plan?
Assessing Vulnerability: Overview---Requirement §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.
• Does the new or updated plan include an overall summary description of the jurisdiction’s vulnerability to each
hazard?
• Does the new or updated plan address the impacts of each hazard on the jurisdiction?
Assessing Vulnerability: Addressing Repetitive Loss Properties---Requirement §201.6(c)(2) (ii):
[The risk assessment] must also address the National Flood Insurance Program (NFIP) insured
structures that have been repetitively damaged by floods.
• Does the new or updated plan describe vulnerability in terms of the types and numbers of repetitive loss properties located
in the identified hazard areas?
Assessing Vulnerability: Identifying Structures---Requirement §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…

• Does the new or updated plan describe vulnerability in terms of the types and numbers of existing buildings,
infrastructure, and critical facilities located in the identified hazard areas?
• Does the new or updated plan describe vulnerability in terms of the types and numbers of future buildings,
infrastructure, and critical facilities located in the identified hazard areas?
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Assessing Vulnerability: Estimating Potential Losses---Requirement §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)(ii)(A) of this section and a description of the
methodology used to prepare the estimate…
• Does the new or updated plan estimate potential dollar losses for vulnerable structures?
• Does the new or updated plan describe the methodology used to prepare the estimate?
Assessing Vulnerability: Analyzing Development Trends---Requirement §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.
• Does the new or updated plan describe land uses and development trends?
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Section Overview
The Risk Assessment portrays the threats of natural hazards, the vulnerabilities of a jurisdiction
to the hazards, and the consequences of hazards impacting communities. Each hazard is
addressed as a threat and is identified and profiled in the Hazard Identification. The
vulnerabilities to and consequences of a given hazard are addressed in the Vulnerability
Analysis. Vulnerability is analyzed in terms of exposure of both population and infrastructure to
each hazard. Consequences are identified as anticipated, predicted, or documented impacts
caused by a given hazard when considering the vulnerability analysis and the characteristics of
the hazard as outlined in its identification.

RISK

Threat
Vulnerability

Consequence

The WA Region 5 Hazard Identification was used for this plan. Each jurisdiction’s
Vulnerability and Consequence Analysis is based on the Region 5 Hazard Identification. The
Region 5 Hazard Identification can be found in the Base Plan. Each hazard is identified in
subsections. The subsections are grouped by hazard-type (i.e., geological and meteorological
hazards) and then alphabetically within each type. A summary table of the WA Region 5 Hazard
Identification is included in this section as Table 4-1a and Table 4-1b.
The Vulnerability Analysis is displayed in six tables:
o
o
o
o
o
o

Table 4-2 General Exposure
Table 4-3 Population Exposure
Table 4-4 General Infrastructure Exposure
Table 4-5a Consequence Analysis Chart – Geological
Table 4-5b Consequence Analysis Chart – Meteorological
Table 4-5c Consequence Analysis Chart – Technological

Each jurisdiction has its own Vulnerability Analysis, and it is included in this section.
The Consequence Identification is organized by Threat. Each threat page summarizes the
hazard, graphically illustrates exposures from the Vulnerability Analysis, and lists corresponding
Consequences. Each jurisdiction has its own Consequence Identification and it is included in this
section: avalanche, earthquake, landslide, tsunami, volcanic, drought, flood, severe weather, and
wildland/urban interface fire.
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Specific information and analysis of a jurisdiction’s owned (public) infrastructure is addressed in
the Infrastructure Section of its Plan.

Vulnerability and Hazard Impact Analysis
Through the Mitigation, Hazard Identification Risk Assessment (HIRA) and Comprehensive
Emergency Management Plan (CEMP) planning processes, Firgrove Mutual Water Company
has identified two major natural hazards and six technological hazards that may significantly
affect the utility. These hazards were chosen based on multiple criteria including high frequency
and potential impact.
The Region 5 Utilities are vulnerable to a variety of hazards in which they serve within Pierce
County; however they can only mitigate within their specific individual boundary and
infrastructure. Acquiring situational awareness of the hazards is a critical component to their
safety response efforts with potential closures of essential facilities that support the County’s
critical functions. The Utility is highly susceptible to eight of the eighteen hazards we considered
in this plan. The risks are drought, severe weather, civil disturbance, energy emergency,
epidemic, hazardous materials, terrorism, and transportation accidents.
Due to the severe weather events, Firgrove Mutual Water experiences extended power outages.
The geological threats are less probable, but worthy of preparation and mitigation; the
probability of impacts from human-caused, or technological, hazards are a constant concern to
daily operations of our utility partners. Additionally, the technological impacts of such event’s
present challenges to the operations of the Utility Groups of Pierce County. The technological
threats, though not required as part of a formal mitigation process, are none-the-less important to
Utilities which are critical to the Region’s function as critical infrastructure.
•
•
•

Earthquake
Volcano
Landslide

Meteorological:
•
•
•

Drought/WUI
Flood
Severe Weather

Technological / Human-caused
• Civil Disturbance
• Energy Emergency
• Epidemic/Pandemic
• Hazardous Materials / Pipeline
• Terrorism / Active Threat
• Transportation Accident
Introduction
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•

The National Threat and Hazard Identification and Risk Assessment (THIRA)1 published
by FEMA July 2019 provides scenarios and introduced an important concept: Plausible
Concurrent Operations. Plausible Concurrent Operations represents ongoing response and
recovery operations and are a way of recognizing that multiple events that have no
connection to one another may overlap and impact an already vulnerable jurisdiction. An
example of Plausible Concurrent Operations would be responding and recovering from a
pandemic outbreak and then a month later there is an earthquake. Secondary hazards such
as a tsunami, landslides, fires, liquefaction, hazardous material spills, energy emergency
following an earthquake are incorporated with their primary hazard and are not listed as
separate concurrent operations.
• May of 2020, we are several months into the COVID-19 pandemic outbreak as we are
writing this analysis. The probability of a concurrent incident for all jurisdictions is
extremely high during this COVID-19 outbreak.
• The concurrent scenarios/hazards of most concern include:
o epidemic/pandemic
o earthquake (includes tsunami, liquefaction, landslides, fire, hazardous material
spills, energy emergency)
o a lahar
o severe weather
o terrorism and active threat / attack tactics
• Although not listed above civil disturbance can have a high consequence when paired
with epidemic/pandemic.
The vulnerability and impact analysis incorporated many findings from other assessments for a
holistic approach. The assessments and key findings are briefly captured here but additional
details can be found in the Base Plan Section 4: Pierce County Hazard Identification & Risk
Assessment.

Geological
Earthquake
The Pierce County Region averages at least one earthquake every ten years. More recently they
have become more frequent. There are three distinct earthquake threats in our region. Deep
earthquakes, like the 2001 Nisqually Earthquake, which was a magnitude 6.8; earthquakes on the
Seattle or Tacoma Faults that could have a magnitude up to 8.0; and the Cascadia Subduction
Zone located off the Washington Coast that could have a magnitude 9.0 or higher earthquake.
Any of these types of earthquakes could cause millions, if not billions of dollars in damage
within the region.
•

In March of 2019 the Department of Homeland Security’s Regional Resiliency
Assessment Program (RRAP) published the Resiliency Assessment of Washington State
Transportation Systems.2 This assessment used a Cascadia Subduction Zone magnitude
9.0 earthquake and focused on WA surface transportation systems.
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It is notable that Firgrove has some critical infrastructure in areas identified on its seismic area map
as probable for liquefaction.

Landslide
An infrastructure exposure review identified deep and shallow landslides as the costliest impact
aside from our baseline impacts such as severe weather, epidemic, and more. The most at risk
include any area near a body of water including creeks, rivers, and lakes. There were some areas
throughout Firgrove Mutual Water where slopes exceed 15% and the glacial till is overlain by
well-drained soils. When these hillsides become wet, it is possible for the slope to fail. These
areas are also at an increased risk of damage resulting from an earthquake or slope settlement.
Although the risk of a major slide is relatively low, the potential impact could be devastating to
the property owners, impact travel routes and isolating populations, and have environmental
impact in waterways.
It is notable that Firgrove has some critical infrastructure in areas identified on its seismic area
map as probable for liquefaction.

Volcanic
All of Firgrove Mutual Water Company is directly or indirectly affected by volcanic hazards.
Mount Rainier is the most dangerous volcano in North America according to the USGS Cascades
Volcano Observatory (CVO). It has previously buried sections of the surrounding river valleys in
a volcanic mudflow, called a lahar. The Puyallup River Valley is at greatest risk. A spontaneous
lahar is most likely to happen due to the collapse of a portion of the headwall above the Puyallup
Glacier on the west flank of Mt. Rainier.
The Mt. Rainier Lahar Warning System composed of sensors to detect the lahar, and radio
transmitters to send that information back to Pierce County and Washington State warning points
is in place. The system is currently being updated to include audible sirens in the District along
the flow path of a potential lahar down the Puyallup River. Having a warning system in place,
would not mean that everyone will be able to evacuate the river valley in time.
The likelihood of a volcano erupting and affecting the Utility from Mt. Rainier is relatively low
compared to other hazards, but the amount of damage and impact from evacuations it would
cause is high. Pierce County DEM maintains a “Mt. Rainier Volcanic Hazards Response Plan”
that details the monitoring, planning, operational response and historical data surrounding a
volcanic eruption in the region. There is also a committee that meets the plan and shares ideas to
improve and update sections including evacuation from the valley.
USGS volcanologists and Washington Department of Natural Resources (DNR) geologists
identify Mt Rainier as being in an active eruptive window. From the magnitude of past events,
they surmise that the consequences of a lahar or debris flow down the populated river valleys
will be catastrophic and could potentially result in a tremendous loss of life and property. While
Firgrove is situated at an elevation above the lahar hazard zone and therefore not in immediate
danger, it is in close proximity to the densely populated Puyallup River valley and will feel the
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regional impacts of such a catastrophe. Given Firgrove’s proximity to both Mt Rainier and Mt
St. Helens, deposits from a violent eruption, like that of May 1980 (St. Helens), could directly
impact facilities and equipment.

Meteorological
Drought and WUI
The Puget Sound region is susceptible to a Wildland Urban Interface (WUI) fire event. While
individual communities have different exposures, the development of extended dry conditions in
the summer months leads to increased risk. The causes of WUI fires range from weather related
events to human caused. The Utility has some areas of terrain exposure where homes are
interspersed in a forest environment or where large tracts of homes abut undeveloped land.
While catastrophic WUI fires are a rare occurrence in Western Washington, the risk is increasing
in many communities, including all of Pierce County.
Recent improvements have greatly mitigated Firgrove’s vulnerability to the hazards presented by
drought. Greater redundancy through wholesale interties with neighboring water systems and
improved storage having re-elevation capabilities are the most notable improvements. That said,
a severe, long lasting drought could exhaust Firgrove’s groundwater capacity earlier in the year
than usual, resulting in a greater degree of dependence on wholesaler supplies.
Firgrove’s Water Shortage Response Plan outlines four stages of response to a developing
drought scenario as follows:
1. Advisory Stage - customers are informed as early as meaningful data is available that
water supply and demand conditions may result in a less than normal supply of water.
2. Voluntary Stage - If the supply and demand situation at the advisory stage then
deteriorates, the next step in the WSRP is stage two, the "voluntary" stage, which relies
on the voluntary cooperation and support of customers to meet water use reduction goals.
Water users are given the opportunity to contribute their "share" of water savings to
achieve a system-wide goal of reduced consumption.
3. Mandatory Stage - If voluntary measures have not or are not able to provide the
necessary reduction in water use, the WSRP moves to stage three, which imposes
enforceable conservation requirements.
4. Rationing Stage - Stage four is used when extraordinary levels of reduction are required
to ensure the demand does not exceed the supply and that public health and safely are not
compromised.

Flood
There are a few areas identified in Firgrove Mutual Water Company as being at risk for floods.
A few areas at risk might flood during periods of heavy rain both in the utility and in the nearby
Mountains that feed the streams & rivers that flow into the Puyallup River. The areas identified
as being at risk of flooding are primarily localized flooding during extreme precipitation events
or during the melt after heavy snow.
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Firgrove’s service area is located on a hill with no major water bodies, so any flood events are
likely to be localized, and short-lived. Firgrove does not anticipate significant operational or
financial impacts from flood events. That said, one Firgrove groundwater source is located
within an area prone to seasonal flooding and an event affecting that site could result in source
contamination and lost production. To date, seasonal floodwaters have not reached this source.

Severe Storm
The geography and climate offer rationale for the threats and vulnerabilities. Since the climate is
typically mild, severe weather tends to hit the area harder and make a greater impact to certain
critical services like transportation, communications, and utilities.
The Pierce County Hazard Identification and Risk Assessment contains records of severe storms
affecting the District and the surrounding region such as windstorms, snowstorms, ice storms and
tornadoes. Harsh weather, creating severe storms, affects the area at least once every year and the
damages/costs to our citizens are sometimes high.
Windstorms and winter storms cause the most impact to communities. Windstorms are more
frequent than winter storms but often have a short-term impact to communities. Rain and other
conditions such as low temperatures are also typically associated with windstorms creating more
hazardous conditions. Impacts include road closures, loss of electricity, cold homes, and downed
trees. Downed trees are the greatest secondary hazard as they fall on houses, vehicles, and
people. They can block utilities, road crews, and responders from locations and put our staff in
danger. In recent years, many people have been killed in their vehicles from a falling tree.
Winter storms can be longer and less frequent. Winter storm Maya in February of 2019 was a
back to back series where a large amount of snow fell and accumulated in short timeframes.
Over the course of almost three weeks, some locations such as Lakewood and Tacoma saw snow
accumulation 8-10 inches in others like Gig Harbor, Puyallup and rural Pierce County 10-14
inches. In addition to this there was not enough sand for road crews in the state, so some roads
were left unplowed until the last round of snowfall as a conservation strategy of this scarce
resource. The homeless and those without a heat source will be living in extreme conditions with
low temperatures requiring the need for shelter. Many healthcare workers, 9-1-1 dispatchers, and
snowplow drivers needed a safe way to work.
At least once a year, South Hill and the surrounding region experience storms including,
windstorms, snowstorms, and ice storms. These have frequently led to disaster declarations, as
their impact to operations across disciplines, including utilities, can be significant and costly to
citizens. Firgrove’s resilience as a public water system, and particularly, its ability to recover
from damages to above ground facilities and appurtenances is critical, not only to shareholders,
but to other agencies, including first responders, medical providers, and industry in general.

Technological / Human-Caused
Civil Disturbance
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Civil disturbances are the result of groups or individuals feeling their needs or rights are being
infringed upon, either by society at large, a segment thereof, or the current overriding political
system. When this results in community disruption where intervention is required to maintain
public safety it has become a civil disturbance. Civil disturbance spans a wide variety of actions
and includes, but is not limited to; labor unrest, strikes, civil disobedience, demonstrations, riots,
or rebellion. Triggers could include; racial tension, immigration status, religious conflict,
unemployment, a decrease in normally accepted goods or services such as water, food, or gas
shortages, or unpopular political actions.
While it is easy to imagine how protests and riots could quickly impact any company, Firgrove
has no significant history of civil disturbance to report. Firgrove believes the likelihood of civil
disturbance is low. However, the human element of this kind of hazard makes it unpredictable,
and Firgrove continually evaluates developments in current events to identify any warning signs
that may indicate a higher likelihood of civil disturbance.

Cyber Attack
•

•

•
•

Cyber Critical Infrastructure CyberSecurity Consultants provides services to many in
Pierce County including South Sound 9-1-1, Pierce County Radio Communications,
Washington State Patrol, and many other local agencies. In 2019 the top threats were:
1. Phishing/spearphishing.
2. Ransomware.
3. Distributed Denial-of-Service (DDoS) attack.
4. Advance Persistent Threat.
5. Fileless Malware.
The top vectors or common access points were:
1. Email attachments/links.
2. Drive-by or download.
3. Webserver/Web app.
4. USB drives.
During times of disaster there is a significant increase in scams, phishing attacks, and
Advance Persistent Threat attacks to gain access to financial and cyber systems.
In COVID-19 there was a significant increase in attacks against medical centers and
collaboration platforms.

Energy Emergency
A sudden deficit of power can pose serious direct and indirect implications to public health and
safety through significant reduction of system pressure. In worst case scenarios, it can impact
the efforts of first responders and allow contamination of the public water supply.
The region often experiences power outages pursuant to severe winter storms, often multiple
times per season. While it rarely happens, it is not unheard of for such events to last multiple
days at a time. While Firgrove has greatly improved its resiliency in terms of gravity feed
storage, wholesale capacity with backup power, and standby generation at key facilities, the
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company’s CIP identifies acquisition of power generation equipment for additional critical
facilities, some of which are already retrofitted to interface with a mobile generator.
A utility emergency may involve one or more of the following; natural gas, heating oil, gasoline,
coal, electricity, or water. These types of emergencies can create a great risk to first responders.
FEMA Region X Power Grid Risk Profile: A Risk Analysis Profile from the Region X Threat
and Hazard Analysis Report March 2019 key findings:
• Transmission grid is less extensively interconnected in comparison to power grids
elsewhere in the US. This provides fewer redundancies in case of failure of part of the
system.
• Difficult to replace equipment. Restoration timeline months-years. If a number of highvoltage transformers are damaged in an incident triggering an outage, restoration and
recovery will be difficult because these transformers are not typically manufactured
domestically, and their size and weight make transportation difficult.
• Utilities face financial difficulty that impedes investment in mitigation measures due to
rate regulations. Restoration and recovery will require substantial expenditures from
utilities at a time when their revenue stream from the sale of power is curtailed.
• Rural populations may be proportionately more impacted due to the unique geographic
features of Pierce County making access difficult. The use of drones and helicopters help
significantly but often surface transportation is needed for restoration. These populations
already deal with more outages than their urban counterparts and may be better prepared
and more resilient.
• Those dependent on powered medical devices or services such as dialysis face immediate
threat to life. Community preparedness should identify these populations and plan for
their survival.
• Most widespread impacts to an energy emergency are usually the result of severe weather
or industrial accidents that have cascading impacts.
• Outages are often smaller in scale when power lines feeding the substation are impacted.
Often communications service providers infrastructure such as comcast will be impacted
concurrently. If a communications provider fiber line is damaged, then a community
could be without internet, unable to use landlines and cell phones. Utility restoration may
be delayed due to transportation impacts. Some cell phones may still work depending on
your provider, but often rural communities will be isolated until both transportation and
utilities are functioning.
• An earthquake in Pierce County or a catastrophic impact to a fuel producer can result in a
shortage. Critical equipment such as generators, vehicles, and other operating machines
could be impacted for a long time.

Pandemic / Epidemic
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The impact of epidemic or pandemic conditions affecting the region would be felt in the
reduction of work force. Impacts to infrastructure would be indirect, due to reduced maintenance
on equipment, facilities, and property.
•
•
•

•

Throughout history, disease outbreaks have changed and shaped society. The impact of
these diseases varies based on the severity of the disease, duration of the illness and
spread within the community.
The most threatening emergency management situation is the outbreak of a new disease
with high rates of illness and death. New disease outbreaks can quickly overwhelm local
hospitals, healthcare providers and decrease society's ability to maintain critical services.
An outbreak can be characterized by the extent of spread of the disease. An outbreak is
considered pandemic if the disease spreads throughout the world. The outbreak is
considered epidemic if it's above normal disease levels within a geographical area. More
common diseases are classified as endemic, as they are at or below normal levels within a
community. Brand new diseases can quickly become an epidemic/pandemic if there is
little or no immunity in the population.
For the Utility, the Tacoma-Pierce County Health Department investigates and
coordinates the Public Health surveillance of disease outbreaks. For information specific
to the COVID-19 outbreak see the Unincorporated Pierce County Addendum.

Hazardous Materials / Pipelines
There are two major roadways in the Firgrove service area used for transporting hazardous
materials (HM). State Route 161 (Meridian Ave E) runs north/south, and 176th St E runs
east/west. Transport of HM by rail or waterway is not a consideration in the area. It is unknown
to Firgrove how much of the air traffic through Thun Field carries HM, aside from onboard fuel.
Natural gas, as a hazardous material is addressed in the comments about pipeline hazard below.
A hazardous materials release on one of the local roadways could potentially cripple vehicular
traffic in the area. It is not likely that such an event would hinder continuity of operations for
Firgrove in the short term, unless a critical facility or appurtenance in the vicinity of a HM
release were to be impacted, and a pathway into the public water supply not prevented through
positive pressure within the system. With respect to long term impact to operations a significant
spill could make its way into an aquifer and force the shut-down or treatment of contaminated
water at considerable cost.
The only HM that is a part of Firgrove’s operation in reportable quantities is sodium
hypochlorite. This chemical solution is distributed to sites around the service area, and never
stored in any containers equaling the reportable quantity of 1,000 pounds, further limiting the
likelihood of a potential high-volume release.

Terrorism / Active Threat
•

Attacks can be perpetrated by many different actors with different motivations, such as
terrorists, violent extremists, and targeted violent offenders. All use violent tactics to
harm people and/or property.
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•
•

•

•

The consequences of the attack depend on the tactics employed by the threat actor, such
as active shooter(s) events, bombings, arson, murder, kidnapping, hostage-taking,
maritime attack, hijacking or skyjacking, and vehicle ramming.
The threat of terrorism and violent extremism has grown with the interconnectedness
afforded by the internet. Terrorist organizations can reach anyone around the world to
support or participate in attacks. The openness of the internet allows for the
disconnected/autonomous sharing of ideas, tactics, and successes that motivate others to
act. A social media presence can be both an indicator and an impact as our younger
population including students in schools can feed off of the message and create localized
issues.
The number of active shooter incidents has increased significantly over the last five
years. Intense media coverage of active shooter events has created a heightened sense of
risk. It remains nearly impossible to predict violent attacks, but security and intervention
measures are continuing to evolve with the use of new tactics employed by threat actors.
There have been several incidents in local schools, but none have been tied to terrorist
activity. There are many public spaces and locations vulnerable to attacks within the
Utility.
Incidents of terrorism and active threats have increased in the United States. Local and
tribal police departments, local EMS and fire departments, the Sheriff’s Department,
Washington State Patrol, and regional partners have been training regularly for active
threats such as a complex coordinated terrorist attack. The current threat environment is
assessed annually by the Washington State Fusion Center.

It remains nearly impossible to predict violent attacks, but security and intervention measures are
continuing to evolve with the use of new tactics employed by threat actors.
Firgrove has not experienced attacks perpetrated by domestic terrorists and other targeted violent
offenders. However, Firgrove remains vigilant for opportunities and technologies to make its system
more robust and resilient in the event of an unforeseen attack.

Pipeline
Northwest Pipeline LLC is a primary conveyer of natural gas to the Pacific Northwest and the
Intermountain Region. It transports natural gas at a pressure of up to 960 pounds per square inch
(psi). It enters Pierce County as a 30-inch line from the north on the Muckleshoot Indian
Reservation. Crossing to the west of Lake Tapps, it skirts the eastern edge of Sumner and the
southeastern portions of Puyallup. Here at 192nd it joins a 36-inch line. It then crosses Meridian
around 122nd street and continues southwest through the Firgrove service area, before continuing
east of McKenna where it crosses the Nisqually River.
This pipeline enters the north end of Firgrove’s service area, into Zone 2 and continues through
Zones 2B and 3. A rupture could cause substantial interruption to natural gas service to the area;
however an impact to Firgrove’s continuity of operations is not likely. If the correct fuel/air
mixture is achieved (approximately 4-14%) an explosion could result in substantial property
damage and loss of life. If conditions preclude an explosion and given that natural gas is 40%
lighter than air, lingering ecological impact is not likely. Data from all-natural gas pipeline
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incidents in Washington State from 2000 to 2009 show a total of seven incidents, none of which
had a fatality or injury associated with it.
Firgrove has several facilities within a quarter mile radius of the pipeline. If there were a major
earthquake resulting in extensive damage to the pipeline, any of the sites could be impacted by
explosion and fire damage, interruption of utility power, or access to the sites could be cut off.

Transportation Accident
This section covers all major transportation modes: aviation, surface (road and rail) and marine.
It covers incidents where a vehicle accident is the primary impact.
Due to an accident on any given day, traffic within the Firgrove service area can become
difficult. The general flow of traffic through the area is in the north/south direction and, aside
from Highway 161 (Meridian Avenue), north/south arterials do not span the full length of South
Hill. Firgrove’s service area is also home to Pierce County’s Thun Field, which accommodates
daily air traffic, including flight training, charter flights, light jet traffic, helicopters, and
commercial and charter traffic. In the event of a severe accident blocking any major area
roadway, the current road system cannot adequately handle the resultant volume of diverted
traffic.

Changes in Development
In recent years Firgrove has seen both residential development most notably in Zones 2 and 2A,
and commercial development, mostly along SR 161. With the continual rise in population, the
number of residential services in the last five years has gone from 8,541 to 9,865 and 30
commercial connections have been added.
As already noted, Firgrove has improved its wholesale source capacity and storage capacity,
greatly enhancing resiliency to some of the identified hazards.
Still, some of the older infrastructure is deficient with respect to seismic hazards. Some critical
infrastructure is found in locations of probable liquefaction. Firgrove’s CIP includes retrofitting
or replacing, as appropriate, storage facilities and sections in its distribution system which are
aging and vulnerable to identified hazards. In the past five years, Firgrove has replaced two
miles of distribution main in a neighborhood that was averaging five main breaks annually. This
rate has decreased to less than one main break per year since the project was completed.
Additional distribution improvements identified in the CIP will eliminate fire flow deficiencies,
improve system reliability and looping, and maintain existing distribution assets.
With respect to an energy emergency, either as a direct result of a natural hazard, or indirectly by
way of a technological hazard, Firgrove has been retrofitting critical sites to accept generator
power and has accordingly included additional portable generators in its CIP.
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Table 4-1a WA Region 5 Hazard Identification Summary – Geological

HAZARD
AVALANCHE
EARTHQUAKE

Geological

LANDSLIDE

TSUNAMI

VOLCANIC

DECLARATION #
DATE/PLACE
Not Applicable

PROBABILITY/
RECURRENCE

MAPS, FIGURES AND TABLES

Yearly in the mountainous areas of the County
including Mt. Rainier National Park and the
Cascades.
40 years or less occurrence
Historical record—about every 23 years for
intraplate earthquakes.

Slab Avalanche
Areas Vulnerable to Avalanche
Pierce County Avalanches of Record
Types of Earthquakes
Major Faults in the Puget Sound Basin
Seattle and Tacoma Fault Segments
Pierce County Seismic Hazard
Major Pacific Northwest Earthquakes
Notable Earthquakes Felt in Pierce County
Salmon Beach, Tacoma Washington following Feb 2001 Earthquake
Liquefaction Niigata Japan-1964
Lateral Spreading – March 2001

DR-1671-WA--2006
DR-1361-WA--2001
DR-1159-WA--12/96-2/1997
DR-852-WA--1/1990
DR-545-WA--12/1977
State proclamations:
20-02 – 01/20/2020
17-08 –05/18/2017 SR 410

Slides with minor impact (damage to five or less
developed properties or $1,000,000 or less damage)
10 years or less.

Northeast Tacoma Landslide January 2007
Pierce County Landslide Deposits, Scarps and Flanks, and Susceptibility
Landslide Facts for Pierce County – Shallow Landslide Susceptibility
Pierce County Deep Landslide Hazard Area
Pierce County Shallow Landslide Hazard Area
Pierce County Slope Stability Areas
Pierce County Comparison of Landslide Susceptible Areas
Notable Landslides in Pierce County
Ski Park Road – Landslide January 2003
SR-165 Bridge Along Carbon River – Landslide February 1996
Aldercrest Drive – Landslide

N/A--A.D. 900 Seattle Fault EQ Sourced
Tsunami
N/A--1894 Puyallup River Delta
N/A--1949 Tacoma Narrows

Due to the limited historic record, until further
research can provide a better estimate a recurrence
rate of plus or minus 100-200 years will be used.

Hawaii 1957 – Residents Explore Ocean Floor Before Tsunami
Hawaii 1949 – Wave Overtakes a Seawall
Tsunamis in Washington State
Tsunami Inundation and Current Based on Earthquake Scenario
Notable Tsunamis in Pierce County
Salmon Beach, Pierce County 1949 – Tsunamigenic Subaerial Landslide
Salmon Beach, Pierce County 1949 – Tsunamigenic Subaerial Landslide
Damage in Tacoma from 1894 Tsunami

DR-623-WA--5/1980

The recurrence rate for either a major lahar (Case I
or Case II) or a major tephra eruption is 500 to 1000
years. The recurrence rate for either a major lahar
(Case I or Case II) or a major tephra eruption is 500
to 1000 years.

Volcano Hazards
Tephra Types and Sizes
Lahars, Lava Flows and Pyroclastic Hazards of Mt. Rainier
Estimated Lahar Travel Times for Lahars 107 to 108 Cubic Meters in
Volume
Pierce County Eruptive Events and Lahars

N/A--7/22/2001 Nisqually Delta
N/A--6/10/2001 Satsop
DR-1361-WA--2/2001 Nisqually
N/A--7/2/1999 Satsop
DR-196-WA--4/29/1965 Maury Island,
South Puget Sound
N/A--4/13/1949 South Puget Sound
N/A--2/14/1946 Maury Island

Slides with significant impact (damage to six or
more developed properties or $1,000,000 or greater
damage) 100 years or less.

PAGE 4-15
REGION 5 ALL HAZARD MITIGATION PLAN – 2020-2025 EDITION
FIRGROVE MUTUAL WATER COMPANY ADDENDUM

Table 4-1b WA Region 5 Hazard Identification Summary – Meteorological

HAZARD
CLIMATE
CHANGE

FEMA DECLARATION #
DATE/PLACE

PROBABILITY/
RECURRENCE

Not Applicable

Not Applicable

Many dry seasons but no declarations

50 years or less occurrence

DR-852-WA--1/1990
DR-784-WA--11/1986
DR-545-WA--12/1977
DR-492-WA--12/1975
DR-328-WA--2/1972
DR-185-WA--12/1964
DR-WA 1817--01/2009
DR-1734-WA--12/2007
DR-1671-WA--11/2006
DR-1499-WA--10/2003
DR-1159-WA--12/96-2/97
DR-1100-WA--1-2/1996
DR-1079-WA--11-12/1995
DR-896-WA--12/1990
DR-883-WA--11/1990
DR-852-WA--1/1990
DR-784-WA--11/1986
DR-545-WA--12/1977
DR-492-WA--12/1975
DR-328-WA--2/1972
DR-185-WA--12/1964

5 years or less occurrence

Meteorological

DROUGHT

FLOOD

Best available science--the frequency of
the repetitive loss claims indicates there
is approximately a 33 percent chance of
flooding occurring each year.

MAPS, FIGURES AND TABLES
Global Temperature Change: 1850 to 2006
Recent and Projected Temperatures for the Pacific Northwest
Comparison of the South Cascade Glacier: 1928 to 2003
Lower Nisqually Glacier Retreat: 1912 to 2001
Sequence of Drought Impacts
Palmer Drought Severity Index
Pierce County Watersheds
%Area of Basin in Drought Conditions Since 1895
%Time in Severe to Extreme Drought: 1895-1995
%Time in Severe to Extreme Drought: 1985-1995
Notable Droughts Affecting Pierce County
Columbia River Basin
USDA Climate Zones – Washington State
Lower Puyallup River
Historical Flooding in Lower Puyallup River
Levees and Revetments in the Lower Puyallup River
Summary of Damages to Lower Puyallup River Facilities
Middle Puyallup River
Historical Flooding in Middle Puyallup River
Levees and Revetments in the Middle Puyallup River
Summary of Damages to Lower Middle River Facilities
Upper Puyallup River
Historical Flooding in Upper Puyallup River
Levees and Revetments in the Upper Puyallup River
Summary of Damages to Upper Puyallup River Facilities
Lower White River
Historical Flooding in Lower White River
Levees and Revetments in the Lower White River
Summary of Damages to Lower White River Facilities
Upper White River
Historical Flooding in Upper White River
Levees and Revetments in the Upper White River
Summary of Damages to Upper White River Facilities
Carbon River
Historical Flooding in Carbon River
South Prairie Creek
Historical Flooding in South Prairie Creek
Middle Nisqually River
Historical Flooding in Middle Nisqually River
Upper Nisqually River
Historical Flooding in Upper Nisqually River
Levees and Revetments in the Upper Nisqually River
Summary of Damages to Upper Nisqually River Facilities
Mashel River
Historical Flooding in Mashel River
Nov 2006 Flooding River Park Estates – Along Puyallup River
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SEVERE
WEATHER

WUI FIRE

DR-981-WA--1/1993
DR-137-WA--10/1962
DR-4056-WA – 01/2012
DR-1825- WA – 12/2008 – 01/2009
DR-1682-WA--12/2006
DR-1159-WA--12/96-2/1997
DR-1152-WA--11/19/1996
DR-981-WA--1/1993 Inauguration Day Storm
DR-137-WA--10/1962 Columbus Day Storm
State proclamations:
19-06--02/15/2019 (Dec. 2018 Winter Storm)
19-05--02/14/2019 Winter Storm Maya
17-08--5/18/2017 Severe rain
17-03--3/14/2017
17-02--1/19/2017 Winter Storm
15-18--12/24/2015 Windstorms and Flooding

The recurrence rate for all types of
severe storms is 5 years or less.

Fujita Tornado Damage Scale
Windstorm Tracks
Pierce County Severe Weather Wind Hazard – South Wind Event
Pierce County Severe Weather Wind Hazard – Enumclaw East Wind
Event
Notable Severe Weather in Pierce County
Snowstorm January 2004 Downtown Tacoma
Satellite Image – Hanukkah Eve Windstorm
Before/After Tornado Damage Greensburg KS May 2007
County Road December 2006 Windstorm
Tacoma Narrows Bridge – November 1940 Windstorm

EM-3372-WA Aug-Sept. 2015
State proclamations:
17-12--9/2/2017 Norse Peak Fire
15-11--6/26/2015

Based on information from WA DNR
the probability of recurrence for WUI
fire hazard to Pierce County is 5 years
or less.

Washington State Fire Hazard Map
Pierce County Forest Canopy
Industrial Fire Precaution Level Shutdown Zones
Carbon Copy Fire August 2006
Washington State DNR Wildland Fire Statistics: 1973-2007
DNR Wildland Response South Puget Sound Region: 2002-2007
Pierce County DNR Fires
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Table 4-1c Region 5 Hazard Identification Summary – Technological

HAZARD
ABANDONED MINES

FEMA
DECLARATION #
DATE/PLACE
Not Applicable

CIVIL DISTURBANCE

Not Applicable

DAM FAILURE

Not Applicable

PROBABILITY/RECURRENCE
Based on information from WA DNR. The Pierce County
Sheriff’s Department reports that they have had very few
incidents of citizens entering the abandoned mines in east
Pierce Co.
Isolated issues of minor subsidence have occurred, typically
following flood events i.e. 2009/2010.
In the past 150 + years there have been eleven major
incidents giving a recurrence rate of every seven years.
No occurrences in Pierce County

Technological

50+ years recurrence for WA State

ENERGY EMERGENCY

Not Applicable

EPIDEMIC / PANDEMIC

EM-3507-WA 03/12/2020

Power outages are the most frequent energy incident, via
natural hazards (storms, ice) Recurrence rate – every five
years (storms)
Recurrence rate – 50+ years (major)
Epidemic:
• 1976-2014 Ebola outbreaks
• Flu occurs annually
Pandemics:
• 2009-2010 “Swine Flu” recurrence rate – 20 years
• Dalco Passage oil spill of October 13, 2004
• Chlorine Spill Port of Tacoma February 12, 2007
Large incidents five-year recurrence
Small incidents one-week recurrence

HAZARDOUS
MATERIALS

Not Applicable

PIPELINE
FAILURE

Not Applicable

• Northwest Pipeline Corporation natural gas incident May
1st, 2003, in Sumner
10 years recurrence

TERRORISM
ACTIVE THREAT
CYBER ATTACK

Not Applicable

Minor incident –recurrence 1-year
Major Incident – recurrence 10 years

MAPS, FIGURES AND TABLES
Pierce County – Mine Hazard Areas Map Based on WA DNR
Information
Schasse, Koler, Eberle, and Christie, The Washington State Coal Mine
Map Collection: A Catalog, Index, and User’s Guide, Open File Report
94-7, June 1984
Pierce County 2014 HIRA
Pierce County Civil Disturbance High Probability Locations Map
Pierce County Civil Disturbance High Probability Locations Zoomed in
Map
Reasons for Dam Failures Nationally
PC Dams that Pose a High or Significant Risk to the Public
Pierce County High and Significant Risk Dams
Dam Failures in WA State
Mud Mt. Dam Intake
Tacoma Power Outage 1929, USS Lexington provides power

Individuals hoping to avoid contacting disease

List of constituents or ingredients found in Bakken crude oil
Environmental Protection Agency’s Identified Top Five Facilities
Exxon Valdez Oil Spill, 1989
Pierce County Spill data from May 2018 to May 2019
Dalco Passage oil spill (October 13, 2004)
Cities and Towns with interstate pipelines within, or within 1 mile of city
limits
Olympic Pipeline Rupture 06/10/99
Pierce County Pipelines
Whatcom Falls Park, 2003
250 Active Shooter Incidents in the U.S. from 2000-2017: Incidents per
year
250 Active Shooter Incidents in the U.S. from 2000-2017: Casualty
Breakdown per year
250 Active Shooter Incidents in the U.S. from 2000-2017: Location
Categories
Occurrences in the Puget Sound
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TRANSPORTATION
ACCIDENT

Not Applicable
State proclamations:
17-13--12/18/2017Amtrak
derailment
15-05--4/16/2015 SR 410 Bridge
15-04--3/11/15 Damage to I-5
Overpass

Minor incidents – recurrence daily
Major incidents - recurrence 10 years

Airports in Pierce County
Ferry Services in Pierce County
Transportation Accidents/Catastrophic Failures in Pierce County
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Map 4-1 Firgrove Mutual Water – Flood Hazard Map
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Map 4-2 Firgrove Mutual Water – Lahar Hazard Map
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Map 4-3 Firgrove Mutual Water – Deep Landslide Hazard Map
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Map 4-4 Firgrove Mutual Water – Shallow Landslide Hazard Map
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Map 4-5 Firgrove Mutual Water – Liquefaction Hazard Map
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Map 4-6 Firgrove Mutual Water – Hazardous Material Hazard Area Map
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Map 4-7 Firgrove Mutual Water – Hazardous Material Tier ll Sites (2017)
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Map 4-8 Firgrove Mutual Water – Pipeline Hazard Area Map
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Map 4-9 Firgrove Mutual Water – Transportation Emergency Hazard Area Map
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Vulnerability Analysis
Table 4-2 Vulnerability Analysis: General Exposure3

AREA (SQ MI)

PARCELS

Meteorological

Geological

THREAT4
Total

% Base

Total

% Base

BASE

8.93

100%

11,755

100%

Avalanche5

NA

NA

NA

NA

Liquefaction6

NA

NA

NA

NA

Deep Landslide

NA

NA

NA

NA

Shallow
Landslide

3.35

37.5%

1550

13.19%

Tsunami

NA

NA

NA

NA

Volcanic7

NA

NA

NA

NA

Drought8

8.93

100%

11,755

100%

Flood

2.43

27.3%

474

4.03%

Severe Weather

8.93

100%

11,755

100%

WUI Fire9

Insufficient GIS data to draw numbers from at this time or map susceptibility

Technological

Abandoned
Mines10
Civil
Disturbance11

NA

NA

NA

NA

8.93

100%

11,755

100%

Dam Failure12

NA

NA

NA

NA

Energy
Emergency13

8.93

100%

11,755

100%

Epidemic14

8.93

100%

11,755

100%

4.04

45.2%

4,904

41.72%

1.32

25%

1213

12.05%

Terrorism17

8.93

100%

11,755

100%

Transportation
Accidents18

4.04

45.2%

4,904

41.72%

Hazardous
Material15
Pipeline
Hazard16
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Table 4-3 Vulnerability Analysis: Population Exposure

SPECIAL POPULATIONS

POPULATION

(OF TOTAL EXPOSED POPULATION)

THREAT2
Total

Meteorological

Geological

BASE

Density
(pop/sq mi)

65+ yrs

20 -yrs

#

%

#

%

27,313

100%

2,697

1,548

6%

9,201

34%

Avalanche

NA

NA

NA

NA

NA

NA

NA

Liquefaction

NA

NA

NA

NA

NA

NA

NA

Deep Landslide

NA

NA

NA

NA

NA

NA

NA

Shallow
Landslide

22,590

6,750

1,343

86.76%

7,505

81.57%

6,750

Tsunami

NA

NA

NA

NA

NA

NA

NA

Volcanic

NA

NA

NA

NA

NA

NA

NA

Drought

27,313

100%

2,697

1,548

6%

9,201

34%

Flood

15,719

57.55%

29,304

845

54.59%

5,298

57.58%

Severe Weather

27,313

100%

2,697

1,548

6%

9,201

34%

WUI Fire

Technological

% Base

Insufficient GIS data to draw numbers from at this time or map susceptibility

Abandoned
Mines

NA

NA

NA

NA

NA

NA

NA

Civil Disturbance

27,313

100%

2,697

1,548

6%

9,201

34%

Dam Failure

NA

NA

NA

NA

NA

NA

NA

Energy
Emergency

27,313

100%

2,697

1,548

6%

9,201

34%

Epidemic

27,313

100%

2,697

1,548

6%

9,201

34%

Hazardous
Material

11,892

43.54%

2,870.33

804

51.94%

3,807

41.38%

Pipeline Hazard

8,441

31%

6,414.82

393

25%

2,879

31%

Terrorism

27,313

100%

2,697

1,548

6%

9,201

34%

Transportation
Accidents

11,892

43.54%

2,870.33

804

51.94%

3,807

41.38%
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Table 4-4 Vulnerability Analysis: General Infrastructure Exposure

LAND VALUE

IMPROVED VALUE

TOTAL ASSESSED VALUE

THREAT2
Total ($)

Meteorological

Geological

BASE

% Base Avg. Value ($)

% Base

Avg. Value ($)

Total ($)

% Base

Avg. Value ($)

$1,769,954,700

100%

$150,570

$2,867,192,800

100%

$243,913

$4,637,147,500

100%

$394,483

Avalanche

NA

NA

NA

NA

NA

NA

NA

NA

NA

Liquefaction

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

$437,693,300

24.73%

$282,383

$644,530,200

22.48%

$415,826

Tsunami

NA

NA

NA

NA

NA

NA

NA

NA

NA

Volcanic

NA

NA

NA

NA

NA

NA

NA

NA

NA

Drought

$1,769,954,700

100%

$150,570

$2,867,192,800

100%

$243,913

$4,637,147,500

100%

$394,483

Flood

$174,517,300

9.86%

$368,180

$197,397,900

6.88%

$416,451

$371,915,200

8%

$784,631

Severe
Weather

$1,769,954,700

100%

$150,570

$2,867,192,800

100%

$243,913

$4,637,147,500

100%

$394,483

Deep
Landslide
Shallow
Landslide

WUI Fire

Technological

Total ($)

Abandoned
Mines
Civil
Disturbance

$1,082,223,500 23.34%

$698,209

Insufficient GIS data to draw numbers from at this time or map susceptibility
NA

NA

NA

NA

NA

NA

NA

NA

NA

$1,769,954,700

100%

$150,570

$2,867,192,800

100%

$243,913

$4,637,147,500

100%

$394,483

Dam Failure

NA

NA

NA

NA

NA

NA

NA

NA

NA

Energy
Emergency

$1,769,954,700

100%

$150,570

$2,867,192,800

100%

$243,913

$4,637,147,500

100%

$394,483

PAGE 4-31
REGION 5 ALL HAZARD MITIGATION PLAN – 2020-2025 EDITION
FIRGROVE MUTUAL WATER COMPANY ADDENDUM

Epidemic

$1,769,954,700

100%

$150,570

$2,867,192,800

100%

$243,913

$4,637,147,500

$896,732,700

50.66%

$182,857

$1,371,486,800

47.83%

$279,667

$2,268,219,500 48.91%

$167,404,900

9.46%

$134,031

$342,322,900

11.94%

$274,078

$509,727,800

10.99%

$408,109

Terrorism

$1,769,954,700

100%

$150,570

$2,867,192,800

100%

$243,913

$4,637,147,500

100%

$394,483

Transportation
Accidents

$896,732,700

50.66%

$182,857

$1,371,486,800

47.83%

$279,667

$2,268,219,500 48.91%

Hazardous
Material
Pipeline
Hazard

PAGE 4-32
REGION 5 ALL HAZARD MITIGATION PLAN – 2020-2025 EDITION
FIRGROVE MUTUAL WATER COMPANY ADDENDUM

100%

$394,483
$462,524

$462,524

Table 4-5a Consequence Analysis Chart – Geological19,20

THREAT2

Avalanche

Geological

Earthquake

Landslide

Tsunami

Volcanic21

CONSEQUENCE

YES OR NO

Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction

No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Table 4-5b Consequence Analysis Chart – Meteorological

THREAT

Drought

Meteorological

Flood

Severe Weather

WUI Fire

CONSEQUENCE

YES OR NO

Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction

Yes
No
No
No
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No

Table 4-5c Consequence Analysis Chart – Technological22

THREAT

Technological

Abandoned Mines

Civil Disturbance

Dam Failure

CONSEQUENCE

YES OR NO

Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition

No
No
N
No
N
No
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No
No
No
Yes
Yes
Yes
No
No
No
Yes
No
No
No
No
No
No

Energy
Emergency

Epidemic

Hazardous
Materials

Pipeline Hazards

Terrorism

Transportation
Accident

Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment

No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Impact to the Jurisdiction Economic Condition

Yes

Impact to Reputation or Confidence in Jurisdiction
Impact to the Public
Impact to the Responders
Impact to COG and/or COOP in the Jurisdiction
Impact to Property, Facilities and Infrastructure
Impact to the Environment
Impact to the Jurisdiction Economic Condition
Impact to Reputation or Confidence in Jurisdiction

Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
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Endnotes
1

A THIRA expands on the existing hazard identification and risk assessment and provides a comprehensive
approach for assessing risks and associated impacts using a scenario to assess a range of capabilities.
2
This project was to prioritize highway transportation routes that will be best able to reopen quickly to establish
post-disaster emergency supply chains.
3
Info obtained from Pierce County GIS application, CountyView Pro (2021).
4
Currently the expanding body of empirical data on climate change supports its basic premise that the long-term
average temperature of the earth's atmosphere has been increasing for decades (1850 to 2008). This trend is
continuing and will create dramatic changes in the local environment of Pierce County. Today, questions revolve
around the overall increase in local temperature and its long-term effects. Climate change today refers to variations
in either regional or global environments over time. Time can refer to periods ranging in length from a few decades
to other periods covering millions of years. A number of circumstances can cause climate change. Included herein
are such diverse factors as solar cycles, volcanic eruptions, changing ocean current patterns, or even something as
unusual as a methane release from the ocean floor. Over the past 150 years good temperature records have allowed
comparisons to be made of global temperatures from year-to-year. This has shown an overall increase of
approximately 0.7o C during this period. An increasing body of scientific evidence implies that the primary impetus
driving climate change today is an increase in atmospheric green house gases.
5
Jurisdiction is not vulnerable to this hazard; therefore it is marked NA or non-applicable.
6
It should be noted here that although all residents, all property and all infrastructure of the City of Bonney Lake are
vulnerable to earthquake shaking, not all are subject to the affects of liquefaction and liquefiable soils which is what
is represented here.
7
The threat of volcanic ashfall affects the entire Region 5 however some jurisdictions are specifically threatened by
lahar flows directly from Mt. Rainier; an active volcano.
8
The entire jurisdiction is vulnerable to drought. There are three things that must be understood about the affect of
drought on the jurisdiction: 1) Drought is a Region wide event. When it does affect Pierce County, it will affect
every jurisdiction, 2) Drought will gradually develop over time. It is a gradually escalating emergency that may take
from months to years to affect the jurisdiction. Initially lack of water may not even be noticed by the citizens.
However, as the drought continues, its effects will be noticed by a continually expanding portion of the community
until it is felt by all, and 3) Jurisdictions will be affected differently at different times as a drought develops. This
will vary depending on the needs of each local jurisdiction. Some examples are: jurisdictions that have industry that
requires a continuous supply of a large quantity of water; others have agriculture that requires water, but may only
require it at certain times of the year; and, some jurisdictions have a backup source of water while others do not.
9
According to the most recent information from the Department of Natural Resources, the City of Bonney Lake
while undergoing development does not have large areas of forested land that could develop into a wildland/urban
interface fire. Further study is needed to determine the extent of the area that could be affected.
10
The definition of Abandoned Mines comes from the 2020 Pierce County HIRA: Abandoned mines are any
excavation under the surface of the earth, formerly used to extract metallic ores, coal, or other minerals, and that are
no longer in production.
11
The definition of Civil Disturbance comes from the 2020 Pierce County HIRA: Civil Disturbance (unrest) is the
result of groups or individuals within the population feeling, rightly or wrongly, that their needs or rights are not
being met, either by the society at large, a segment thereof, or the current overriding political system. When this
results in community disruption of a nature where intervention is required to maintain public safety it has become a
civil disturbance. Additionally, the Region 5 Strategic Plan includes Operational Objectives 3 & 4: Intelligence
Gathering, Indicators, Warnings, etc; and Intelligence and Information Sharing.
12
The definition of Dam Failure comes from the 2020 Pierce County HIRA: A dam is any “barrier built across a
watercourse for impounding water.12” Dam failures are catastrophic events “characterized by the sudden, rapid, and
uncontrolled release of impounded water. The vulnerability analysis was based on the potential dam failure from
Mud Mountain Dam and Lake Tapps using Pierce County’s GIS data which originated from each of the dams
emergency plans inundation maps.
13
The definition of an Energy Emergency comes from the 2020 Pierce County HIRA: Energy emergency refers to
an out-of-the-ordinary disruption, or shortage, of an energy resource for a lengthy period of time. Additionally the
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Region 5 Strategic Plan addresses Energy Emergencies in its Operational Objective 32, Restoration of Lifelines
which addresses the restoration of critical services such as oil, gas, natural gas, electric, etc.
14
The definition of epidemic comes from the TPCHD Flu Plan of 2005: A Pandemic is an epidemic occurring over
a very wide area and usually affecting a large proportion of the population. Pandemics occur when a wholly new
subtype of influenza A virus emerges. A “novel” virus can develop when a virulent flu strain that normally infects
birds or animals infects a human who has influenza; the two viruses can exchange genetic material, creating a new,
virulent flu virus that can be spread easily from person-to-person. Unlike the flu we see yearly, no one would be
immune to this new flu virus, which would spread quickly, resulting in widespread epidemic disease – a pandemic.
(DOH Plan & U.S. Dept. of HHS).
15
The definition of Hazardous Materials comes from the 2020 Pierce County HIRA: Hazardous materials are
materials, which because of their chemical, physical or biological properties, pose a potential risk to life, health, the
environment, or property when not properly contained. A hazardous materials release then is the release of the
material from its container into the local environment. A general rule of thumb for safety from exposure to
hazardous material releases is 1000ft; the Emergency Response Guidebook 2020, established by the US Dept of
Transportation, contains advice per specific materials. The vulnerability analysis was broken into two sub sections
for a better understanding of the hazard using Pierce County’s GIS data with a 500-foot buffer on either side of the
railroads and major roadways.
16
The definition of Pipeline Emergency comes from the 2020 Pierce County HIRA: While there are many different
substances transported through pipelines including sewage, water and even beer, pipelines, for the purpose of this
chapter, are transportation arteries carrying liquid and gaseous fuels. They may be buried or above ground
17
The definition of Terrorism comes from the 2020 Pierce County HIRA: Terrorism has been defined by the
Federal Bureau of Investigation as, “the unlawful use of force or violence against persons or property to intimidate
or coerce a Government, the civilian population or any segment thereof, in furtherance of political or social
objectives.” These acts can vary considerably in their scope, from cross burnings and the spray painting of hate
messages to the destruction of civilian targets. In some cases, violence in the schools has also been labeled as a form
of terrorism.
18
The definition of Transportation Accident comes from the 2020 Pierce County HIRA: Transportation accidents as
used in this assessment include accidents involving a method of transportation on the road, rail, air, and maritime
systems within the confines of Pierce County. The vulnerability analysis was broken into three sub sections for a
better understanding of the hazard using Pierce County’s GIS data; Commencement Bay to include inland rivers and
streams, railroads, and roads. A 200-foot buffer was applied to all the shorelines and a 500-foot buffer on either
side of the railroads and roadways.
19
In the Impact to Property, Facilities and Infrastructure, both Tables 4-5a and 4-5b, look at the impact to all
property, facilities and infrastructure existing in the jurisdiction, not just to that owned by the jurisdiction.
20
The consideration for each of these hazards, in both Tables 4-5a and 4-5b, as to whether an individual hazard’s
consequences exist, or not, is based on a possible worst-case scenario. It must also be understood that a “yes” means
that there is a good possibility that the consequence it refers to could happen as a result of the hazard, not that it will.
Conversely “No” means that it is highly unlikely that consequence will have a major impact, not that there will be
no impact at all.
21
While the major volcanic hazard from Mt. Rainier is from a lahar descending the main river valleys surrounding
the mountain, it is not the only problem. Most jurisdictions could receive tephra in greater or lesser amounts,
sometimes with damaging results. Consequence analyses in this section consider the possibility of tephra deposition
in addition to a lahar.
22
The Technological Consequences are added herein to acknowledge the role of human-caused hazards in the health
and safety of unincorporated Pierce County. The consequences noted are under the same criteria as natural hazards
given their impacts to the departmental assets.
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