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Introduction
Mission Statement
The mission of the City of Puyallup Emergency Management Program is to protect lives
and property through preparedness and mitigation activities, effective response to
emergencies and disasters associated with natural, environmental and human-caused
hazard, and coordination and participation in the recovery effort as a result of such
events.
Purpose and Scope
The mission statement of the City of Puyallup Emergency Management Program states that the
Department is to prepare the City for disaster. In order to prepare and plan for emergencies
which might strike the City, it is necessary to understand hazards that potentially could impact it,
what their history of activity is in relation to the City and how vulnerable the citizens are to those
hazards. Without an understanding of the hazards and their impact, it would be impossible to
adequately plan and prepare for, respond to, recover from or mitigate them. Therefore it serves
as a basis for the development of plans, public education programs, responder training, and
exercises.
The Puyallup HIVA is not a detailed study of the hazards and their impacts, but rather it
describes those hazards felt to be the greatest potential threat to people, the environment,
personal and public property, and the economy. Although it does not cover all hazards, it does
address those thought to have a reasonable potential for impacting the community within the
foreseeable future. Rather its purpose is to assess the major hazards facing the City of Puyallup
and its surrounds and to identify community vulnerabilities to each type of disaster.
A second document, the Natural Hazard Mitigation Plan for the City of Puyallup, builds upon the
natural hazard elements of the HIVA, and proposes specific mitigation strategies to costeffectively reduce the vulnerability of life and property to each hazard. This Mitigation Plan,
required by the federal Disaster Mitigation Act of 2000 (DMA 2000), will meet federal and state
requirements and enhance the City’s eligibility for increased mitigation funds allocated
following a natural disaster. In scope, the plan will ultimately be integrated with that prepared
by the State of Washington, Pierce County and neighboring areas to coordinate mitigation
against hazards of a regional nature.
Authority
A Hazard Identification and Vulnerability Analysis (HIVA) is required for the development of
the Puyallup Comprehensive Emergency Management Plan:
WAC 118-30-060 Emergency plan. (1) Each political subdivision shall maintain
a current plan of operations which shall be based on a hazard analysis…
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Background
Puyallup has a long history of emergencies and disasters both manmade and natural. They range
from hazardous chemical spills to earthquakes, from civil disorder to windstorms. Some of the
potential disasters that could affect the City, like a major lahar from Mount Rainier, have not
happened for hundreds of years, yet the result could be catastrophic loss of life, disruption of the
City's infrastructure and long term economic devastation. Since 1962 Pierce County, of which
Puyallup is a part has been included in 17 Presidential disaster declarations. While storms and
floods make up the bulk of these, there are others, including earthquakes, the volcanic eruption
of Mt. St. Helens, and the 1994 fishing disaster. In addition to these there are many smaller
emergencies, which can and have caused major disruption in the past.
Definitions:


Hazard: a condition, natural, technological or social, that has the potential to threaten
human life and property.



Vulnerability: A community's vulnerability is the susceptibility of a community to a
potential hazard if that hazard actually manifests itself.



Risk: The risk to a community combines the likelihood or probability that a hazard will
affect a community with the consequences, or vulnerability of the community, from
exposure to the hazard.



Disaster: the result of a hazard impacting a community, occurring when human activity
(“built environment”) takes place in the path of hazard events. It is the intersection of a
hazard with the human environment that produces a disaster. A disaster occurs when a
calamity impacts a community and outstrips that community’s ability to cope with the
injury, death, property damage or disruption to essential functions.

The disasters caused by hazards covered in the HIVA may be


Single, infrequent events whose potential for loss of life and property is significant to the
community and which cannot be anticipated or predicted;

or
 Repetitive events that can be predicted reliably within days or hours, and cause property
damage and injury or death.
Hazards that meet the first criterion include earthquakes, volcanic hazards (tephra and/or lahars),
train wreck with hazardous chemicals and landslides. Of these, all except landslides have the
potential to cause disasters to the residents and businesses of Puyallup; landslides may possibly
occur in a few areas, but do not carry the potential to cause disasters that would outstrip the
resources of the City.
Meeting the second criterion are storms and floods.
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ABSTRACT
This document is the 2006 Hazard Identification and Vulnerability Analysis (HIVA) of the City
of Puyallup, Washington covering both natural and technological hazards. It discusses various
hazards that are a potential threat to the residents of Puyallup. It is not meant to be a totally
inclusive list.
The document consists of three main parts:
Part 1 includes a profile of the City;
Part 2 covers the natural hazards that have the potential to create emergencies or disasters to the
community within the near future;
Part 3 covers the technological and social hazards which could impact the community;
Each hazard is covered from six perspectives.
Hazard Definition: to clarify the specific event being discussed.
1. Hazard Identification: identifies areas where the hazard is likely to be a problem.
2. History: puts the hazard within the historical context as it affects the City. In a few instances
this includes a hazard that might be outside the City but could affect areas within if.
3. Vulnerability Analysis: explains those factors that make the hazard a threat to the
community, increase the threat, and define those areas most susceptible to the threat.
4. Effects: generally one to two paragraphs covering what is the potential damage that could
result from an incident involving the hazard.
5. Mitigation: briefly discusses some possible ways to limit or eliminate part or all of the
damage from the hazard.
Hazards whose occurrences are either highly unlikely, or whose impacts are unlikely to be
disastrous will be eliminated from the HIVA. These include
Global Warming
Tsunamis and Seiches

Subsidence
Wildland/Urban Interface Fires

The Natural Hazard Mitigation Plan for the City of Puyallup will assess the potential for
disasters, their human and economic costs, and propose cost effective mitigation strategies that
can be designed and implemented on a local, County or State level. Hazards included in the
HIVA and the Plan will be

Earthquakes
Floods

Storms
Volcanic Hazards
(tephra and lahars)

PAGE -3
CITY OF PUYALLUP HIVA

Part I: Puyallup Profile
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Map 1, Puyallup Base Map
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Geography
Located 43 miles south of Seattle and 10 miles southeast of Tacoma, Puyallup is Pierce
County’s third largest city (behind Tacoma and Lakewood). The City was developed and
grew on the flat river plain to the south of the Puyallup River. Its northwest corner is
located partially within the boundary of the Puyallup Indian Reservation and includes a
small portion of tribal trust lands lying along the river. The valley bottom itself is nearly
flat across its entire width and only gradually loses elevation as the river flows
downstream towards Tacoma. Today the core downtown portions of the City are still
located there.
The valley's combination of flat terrain, water and good soil combined to make it prime
agricultural land. Early pioneers found it perfect for the types of crops they were familiar
with. The result is that the Puyallup Valley has historically been one of the most
intensively cultivated areas in the state. Contemporary changes, including population
pressure, rising land prices, and access to major transportation systems, have seen it begin
to give way to other types of commercial expansion.
Located slightly west of the base of the Cascade Mountain Range, the City’s most
prominent geographic feature is the Puyallup River which flows from east to west
through the City. The river and its main tributaries, the White (Stuck), Carbon, and
Mowich Rivers respectively drain the east, north and west sides of Mount Rainier.
Continuing to flow to the west from the City, the Puyallup’s waters discharge into
Commencement Bay.
The City encompasses approximately 12 square miles and covers three distinct
geographic areas. The central portion is situated on the Puyallup Valley floor just south
of the Puyallup River and includes the downtown business district. This tends to be
located within a few blocks of Meridian, north of the fairgrounds, and along River Road,
and east Main and Pioneer Avenues. Spreading west from the downtown section is the
City's largest population concentration. Land elevations in this area range from 30 to 50
feet above mean sea level (see Puyallup Base Map).
As one leaves downtown, traveling south, roads suddenly steepen and climb rapidly
gaining between 300 and 400 feet to the plateau of "South Hill". From the top of that
climb the City continues to extend southward, over gently rolling terrain consisting of
glacial till left behind when the glaciers retreated after the last ice age. It eventually
reaches an elevation of over 560 feet above sea level on a drumlin in the south east corner
of the City just south of the Pierce College campus. Population here is concentrated in the
eastern half, the western portions being largely devoted to commerce along Meridian
Avenue, 39th Avenue and within the South Hill Mall.
The third portion is the area lying to the north of the Puyallup River. Wapato Creek, a
small stream, meanders through this area following a path which has changed little since
the valley was settled by pioneers in the 1850s. This area is composed of approximately
500 acres of flat valley bottom land extending to the Union Pacific Railroad tracks, threePAGE -6
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quarters of a mile to the north of the river, forming the boundary between the Cities of
Puyallup and Edgewood. Traditionally a farming area it has radically changed in the past
few years. It is now home to warehouse and distribution centers as well as the City's
recreation center.
Numerous roads connect the City with surrounding jurisdictions. Highway 161 goes
north to Edgewood and south to Graham, Eatonville and communities further south
within the Nisqually Valley. Highway 167 travels west to Tacoma, east to Sumner and
Auburn. It connects with Highway 410 going to Bonney Lake, Buckley and other points
east eventually crossing Chinook Pass into Eastern Washington. Highway 512 connects
with Interstate 5 in Lakewood and joins 167 on the northeast outskirts of Puyallup.
Puyallup contains over one-third square mile of parkland distributed in twelve parks.
These range in size and development. The smallest is fully developed two acre Pioneer
Park located downtown. At the other extreme is 80 acre Wildwood Park on South Hill
which contains 55 acres of undeveloped land.

Geology
Like many other facets of the City, its geology can be characterized in two parts, the
valley and South Hill. The City is composed of sediments laid down by three separate
processes.
First, the overriding geological incident which created Puyallup's topography was the
Fraser glaciation. It was the last major glacial period and lasted about 10,000 years.
During this period the advance of Cordilleran ice sheet from British Columbia into the
Puget Sound area reached its maximum extent around 15,000 years ago. The ice sheet
split into the Juan de Fuca and Puget ice lobes as it encountered the Olympic Mountains.
The Puget ice lobe moved south covering Pierce County and extending south into
Thurston County. During this time the ice sheet had numerous smaller advances and
retreats. One of these was the Vashon Advance. Although short-lived the Vashon
Advance had a major effect on the eventual topography of Puyallup. Overlaying older
deposits, much of the material deposited makes up the surface of South Hill. These
materials, called Vashon Drift and Vashon Till, are characterized by a combination of
loose to medium dense sands and gravel and densely compacted, silty sand and gravel.
Approximately 13,600 years ago the ice sheet had receded into a single lobe located in
the northern Puget lowlands. During this glacial retreat, glacial damming formed large
temporary lakes. One of these ice-dammed lakes occupied the Puyallup and White River
valleys. It eventually discharged water and material to the south across the plain between
Tacoma and Eatonville. When major climatic changes occurred about 10,000 years ago,
the Fraser glaciation ended, leaving much of Puget Sound as we know it today.
With the retreat of the glaciers the area that is now the Puyallup Valley was initially
created as a sub-glacial melt-water channel cut in the glacial outwash deposits which then
became an arm of Puget Sound. At that time the Sound included all the valley areas to
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the northwest to Commencement Bay and to the northeast and north through Sumner and
Auburn all the way to Seattle where Harbor Island is today. The high land from what is
now Edgewood to West Seattle was an island in Puget Sound.
Over time, this arm of Puget Sound began to fill in with sediment from two distinct
processes. First there is the regular transport of sediment from the higher areas of the
County through the normal processes of erosion and glacial scouring. Up to nearly the
present this material has been transported by the rivers and streams entering the valley
and deposited as alluvium on the valley floor. Today's flood control measures, of
creating levees to constrain the river and control floods, no longer allow this to happen.
Secondly, however, have been the catastrophic lahars that have infrequently inundated
the valley. These lahars have deposited occasional thick layers of volcanic sediments
interspersed with the alluvial deposits. This has led to a series of layers which gradually
filled in the old arm of Puget Sound with semi-consolidated materials, including clays,
silts, sands, and gravel.
This continued until a little less than 6,000 years ago the Puyallup River delta was close
to connecting the island to the mainland with water depths around 20 feet. At that time
the ancestral White River flowed through what is now the South Prairie Creek Valley.
Shortly thereafter the largest recorded lahar from Mount Rainier, called the Osceola
Mudflow, came down primarily the White River Valley, but also the other river valleys
surrounding the mountain, filling in the rolling terrain in the area where Enumclaw and
Buckley exist today and flowing into Puget Sound. Once it had entered the Sound it
flowed both north towards Auburn and northwest towards Commencement Bay. In doing
so it raised the seabed and filled in portions of Puget Sound. After it had entered the
Sound and filled in much of the underwater topography, the area in the vicinity of the
Puyallup delta had risen to approximately mean sea level. For a number of years after the
lahar had entered the Sound, erosion of material deposited upstream as well as erosion of
the denuded landscape dramatically increased the volume of material entering the Sound.
This continued methodical deposition of silt, sand and gravel washed down the rivers
quickly finished the connection.
Today the valley floor where the City of Puyallup exists has been the result of the
continuation of these two processes. This sediment which makes up the floor is
composed largely, although not exclusively, of materials from Mt. Rainier. In contrast to
the glacial till making up South Hill the areas adjacent to the river contain loose, wet, fine
sands and silts, excellent for agriculture. In addition to these sedimentary materials, in
some areas, especially along the valley's south wall, a few deposits of peat exist.
Groundwater is present at shallow depths throughout the valley area.
Today the Puyallup River is constrained within levees. While the river is continuing to
transport material downstream, this has limited the addition of new alluvial material to
the soil. Instead it is both being transported out to Commencement Bay and gradually
filling in the river channel. As has happened in other areas, this will eventually result in
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the river bed being higher than the surrounding land, exacerbating potential flood
problems.

Climate
Puyallup experiences a typical maritime climate of mild, wet winters and relatively cool,
dry summers. Definite seasons are evident, with the rainy season generally from October
through April. Precipitation is usually in the form of rain with occasional snow during
the winter. The snowpack in the mountains melts each spring, increasing the flow to the
Puyallup River.
Climate data collected for 65 years from the Puyallup weather station and tabulated by
the Western Regional Climate Center shows an average annual precipitation rate is
approximately 40 inches, with average temperatures ranging between a minimum of 32
degrees in January and a maximum of 78 degrees in July and August (See Table 4).
Table 4. Weather Averages for 65 Years of Data for the City of Puyallup
Ave. Max Temp. (F)
Ave. Min Temp. (F)
Ave. Total Precipitation (in)
Ave. Total Snowfall (in)

Jan
46.3
32.0
5.59
2.9

Feb
50.5
33.6
4.50
1.0

Mar
54.8
35.3
4.01
0.4

Apr
60.9
38.5
2.84
0.0

May
68.1
43.1
1.94
0.0

Jun
76.2
47.9
1.78
0.0

Jul
78.2
50.3
0.82
0.0

Aug
78.0
50.1
1.10
0.0

Sep
72.2
46.5
1.87
0.0

Oct
62.3
41.6
3.55
0.0

Nov
51.9
36.1
5.67
0.5

Dec
47.0
33.4
6.16
1.3

The average number of days where the temperature actually drops below freezing is 33
and the average number of days where the temperature climbs above 90o (F) is 2 per year.
Depending on the year the growing season can run from 145 to 220 days.
Due to the difference in elevation between Downtown and the South Hill the weather can
be considerably different, especially in the winter. With the cooler temperatures in
November through March, snow or ice can occasionally be found on South Hill while
there may be none in the valley. This causes transportation problems for schools and
local businesses. Generally any problems with ice or snow, whether involving just South
Hill or the entire City, are of a short duration, lasting from a few hours to a couple of
days.

History
The first recorded people in the area were Native Americans of the Puyallup Tribe. The
translation of the word Puyallup means "generous people." Having been given the name
by other tribes shows the regard they were held in by their neighbors. They lived in
settlements along what is today called the Puyallup River, and were closely related to a
more populous group of Native Americans living to the south in the Nisqually River
valley. The City was subsequently named for the tribe.
The first contact between the natives in the region and Westerners was in 1792 when
Captain George Vancouver spent time in Pierce County exploring the southern portions
of Puget Sound. Over the next 40 years there was little contact between the two groups.
Eventually, with first the movement of the Hudson's Bay Company into the region, and
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Annual
61.9
40.7
39.84
6.3

later the expansion of American interests, there was an escalation in contact between the
two cultures.
In 1833 the first European to traverse the Puyallup region, 21 year old Dr. William Fraser
Tolmie, in the company of an Indian guide and several other natives, passed through what
he called in his journal the "Poyallipa" valley. At that time there were an estimated 2,000
Native Americans living throughout the valley.
In the 1830s the Puyallup River was a broad meandering river choked with massive log
jams and prone to frequent floods. The valley floor was a model river delta with a maze
of creeks meandering through old growth forest, and a dense understory of brush typical
of northwest valleys. Animals and fish were plentiful and over it all was the towering
image of Mt. Rainier.
By the 1850s a few settlers had begun to move into the area. Many were discharged
workers from the Hudson’s Bay Company at Fort Nisqually who had married native
women. However, during this period there began to be a greater influx of settlers from
the United States. The first of these trekked overland, crossing Naches Pass in the
Cascades in the fall of 1853. Of that original overland group, twenty-two eventually
settled in the valley. The first of these was William Kincaid. He filed a land claim on
January 1, 1854. He was quickly followed by a number of others during the same year.
The impetus for this movement was the Oregon Land Law that had been passed by
Congress in 1850. It allowed a single man to claim 320 acres or a married man 640
acres.
By 1855 when war with the natives broke out there were a number of people living in the
valley. When word of impending attacks on the settlers came, more than eighty settlers
fled to the safety of Fort Steilacoom. They had been warned by, amongst others,
Abraham Salatat, a Native American, who rode through valley from cabin to cabin
warning the settlers. During the war, which lasted until 1856, every home in the valley,
with one exception, was looted and burned. As a result of the hostilities in 1856 a
blockhouse, later called Fort Maloney, was established to protect the ferry across the
Puyallup. It was washed away in the flood of 1867.
The area was first known as Franklin, a name given to it by John P. Stewart one of the
early pioneers who was instrumental in establishing a post office in 1862. Mix-up in mail
service with other towns throughout the United States called Franklin, eventually led
local pioneers Ezra Meeker and A.S. Farquharson to want an original name for the area.
And so, when Ezra Meeker first platted 20 acres for the town in 1877, he named it
Puyallup. On August 16, 1890 a special election was held to vote on the incorporation of
Puyallup, and the City was created. Meeker later regretted choosing the name, but
nonetheless it has served to distinguish it from any other city in the country.
In those early years the town became the bustling center of the hop industry. As hop
prices rose and European crops failed in 1882, fortunes were made literally overnight.
However, like the stock market crash of 2000 and later, boom turned to bust. Beginning
in 1888 with the introduction of insect pests and later in the 1890’s a glutted market, the
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hop boom began to die and along with itTable
the livelihood
of many
of the2000
residents.
1, Selected
Puyallup
Census Data
Percent of
However, other types of agriculture took its place.Subject
Valley farmers expanded
to small
Number
Total
fruit, berries, poultry, dairy farming and bulbTotal
farming
especially
in
daffodils.
Lumber,
Population of Puyallup
33,011
100.0
which had formed a portion of the economy,
Sex & Agebegan to expand its impact. Today, berries
48.3
and daffodils still have a part, although Male
reduced, in the area's economy. 15,950
Female
17,061
51.7
Under 18

9,001

27.3

and over throughout the United States
24,010 led Jacob
72.7
In 1894 unemployment and a depressed18economy
Male
11,430
34.6
Coxey, an organizer from Ohio, to lead a Female
march of the unemployed on Washington
D.C.
12,580
38.1
and over to follow a routine used by
22,506
68.2
Local organizers in Seattle and Tacoma21
decided
other
groups
65 and over
3,589
10.9
throughout the country. They planned to Male
converge on Puyallup, form a permanent
labor
1,345
4.1
Female
2,244
6.8
organization, then hijack a train and travel
to
Washington
D.C.
They
formed
an
"army"
Median Age (years)
34.1
------of 3500 unemployed workers and converged on Puyallup on April 29, 1894. The City
had prepared by hiring police officersRace
from surrounding jurisdictions. However, they
One race
31,671
95.9
were not able to control the mob who tookWhite
over the city. Outnumbering the
citizens87.9
by
29,010
Black
or African
496 them and
1.5
two to one, they demanded food and money
from
the American
local citizens, threatened
American Indian & Alaskan Native
334 rd
1.0
demanded the Northern Pacific supply them
3 , the 3.3
Asianwith a train. Eventually on May
1,079
Hawaiian
& Other
112 threat 0.3
governor stepped in and threatened to useNative
troops
to quell
thePacific
disturbance. The
Islander
worked and the group disbanded.
Other
640
1.9
Two or more races
Hispanic or Latino (of any race)

1,340
1,542

4.1
4.7

Born of the valley’s agricultural background, the first fair at the Western Washington
School Enrollment (3 yrs & over inc.
8,870
26.9
fairgrounds was a three day event heldcollege)
in October, 1900 on a vacant lot just west of
where Pioneer Park is now located. The annual fair has continued with its only
Educational Attainment (25 yrs & over)
Percent of
interruption during the Second World War. In 1942 the fairgrounds were used as an25+ y/o
population
25 yrsshipped
and over to other parts
20,384
assembly point for Japanese-American Total
internees
being
of the100.0
Less than 9th grade
666
3.3
country. Known as the Puyallup Assembly
Center,
euphemistically 2,035
called "Camp
th grade –it
9th to 12
nowas
diploma
10.0
High School graduate & GED
5,921
29.0
Harmony" by those interred there.
Some college – no degree
5,628
27.6
Associate degree
1,490
7.3
After the bombing of Pearl Harbor, American
fervor rose to a3,139
high pitch
Bachelorsanti-Japanese
degree
15.4
Graduate or
professional
degree Order 9066
1,505
7.4
and on February 19, 1942 President Roosevelt
signed
Executive
authorizing

the military to exclude people from designated
military
areas.
Three weeks later Percent
on
Marital Status
(pop. 15 yrs
& over)
of
March 24th, the Army issued a Civilian Exclusion Order for the Japanese living on 15+ y/o
Total population 15 yrs and over
28,185
100.0
Bainbridge Island and Camp Harmony Never
began.
The camp, a quickly constructed
married
6,410
25.5
Now married
not separated
54.5of
ramshackle affair, was used as an assembly
point–for
the rounding up and 13,724
shipping out
Now married – separated
412
1.6
people of Japanese ancestry to relocation
centers throughout the western states.
Widowed
1,408 During
5.6
Female
1,121 there. 4.5
its six months of use between April and September
7,390 people were interred
Divorced
Female

Demographic
As of July 1, 2003, the population
was 35,490. The largest growth
recently has been the result of
residential development occurring
in the South Hill area. Population
has nearly doubled since 1980.
This trend is expected to continue

Economic Status (1999)
Median household income
Per capita income
Median earnings full time workersmale
Median earnings full time workersfemale
Housing – median value
Median mortgage payment
Poverty Status
Families below poverty level
Families with female householder –
no husband present
Individuals
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3,231
1,932

12.8
7.7

47,269
22,401
43,562

Percent
-------------------

27,281

-------

155,100
1,319

-------------

392
225

4.7
17.3

2,155

6.7

for the foreseeable future. Part of the growth has included annexations. The majority of
these have occurred on South Hill. The primary portions of Puyallup’s Urban Growth
Area, not yet incorporated, are to the west and south of the existing city limits. The
remainder of the growth is expected to be in that area.
Census data (See Table 1) shows the median age for the population is 34.1 years. This is
identical to the rest of Pierce County and slightly younger than the average for the state as a
whole (35.3 yrs). Comparisons between the City and the rest of the County show that
racially the City is more homogenous with nearly 90% white citizens. The Native
American population over the past 150 years has dwindled to only 1% and comparatively
other minorities are also under-represented (See Table 2).

Economy
Historically, for most of the past 150 years, the economic mainstay of Puyallup has been
agricultural: hop, berry, truck, dairy and bulb farming. Bulb farming began in response
to the loss of income from the depleted hop industry. The prevalence of daffodil farms
spawned the Daffodil Festival in 1934. Gradually, urban development has replaced many
of the area’s farms. This process has continued to accelerate and the last decade of the
20th century saw rapid
growth in the City's residential,
Table 2. Racial Characteristics of the City of
commercial and
Puyallup, Pierce County and Washington State
industrial sectors. Today, on
% in
% in
% in Pierce
Race
Washington
one hand, it serves as a
Puyallup
County
State
bedroom community
White
87.1
78.4
81.8
1.5
7.0
3.2
economically linked to Tacoma African American
Native American & Alaskan
1.0
1.4
1.6
and the Puget Sound region in
Asian
3.3
5.1
5.5
Hawaiian & Pacific Islander
0.3
0.8
0.4
general. On the other, it is an
Other
1.9
2.2
3.9
area of increasing residential,
Multiracial
4.1
5.1
3.6
Hispanic of all races
4.7
5.5
7.5
commercial and light industrial
growth, particularly on South Hill and in North Puyallup. Even with all the changes,
Puyallup still maintains its agricultural ties. The Puyallup Farmers' Market runs from the
first Saturday in May through the first Saturday in September, selling farm-fresh products
directly to the public.
Today while small businesses make up the majority of the employers, most with from
two to twenty employees, a few are quite large (See Table 3.).

Table 3. Puyallup's Largest Employers
Good Samaritan Community
Healthcare

1,709 employees

Puyallup School District

1,626 employees

South Hill Mall

1,500 employees

Costco Wholesale &
Distribution

650 employees
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There is no airport inside Puyallup and it is eight miles from the Port of Tacoma.
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Burlington Northern and Union Pacific both have active rail service in the Puyallup area
hauling containers and general freight.
Today (2003) the fairgrounds cover slightly over 169 acres, are valued at over $54
million and host over 1.3 million visitors during its 17 day run at the end of the summer,
making it the state’s largest single commercial attraction, the nation’s fifth largest fair
and one of the top ten world wide.
Today nearly six out of ten Puyallup residents work in Pierce County with about half of
these staying in the City. Economically the citizens of Puyallup tend to do better than the
rest of both Pierce County and the State (See Table 4 Income: 1990 and 2000 Census
Comparison of Puyallup with Pierce County and Washington State). These statistics
help considerably in reducing the number of people below the poverty line. Puyallup's
very low percentage of 6.7% compares very favorably with both the rest of Pierce County
at 10.5% and Washington State with 10.6 %.

Table 4. Income: 1990 and 2000 Census
Comparison of Puyallup with Pierce County and Washington State
Puyallup

Median
Household
Income
Median
Family
Income
Median
Per Capita
Income

Pierce County

Washington State

1989

1999

%
increase

1989

1999

%
increase

1989

1999

%
increase

$32,849

$47,269

43.9

$30,412

$45,204

48.6

$31,183

$45,776

46.8

$39,266

$57,322

46.0

$35,108

$52,098

67.4

$36,795

$53,760

46.1

$13,576

$22,401

65.0

$13,439

$20,948

55.9

$14,923

$22,973

53.9

The 2000 census shows the median value of housing to be $155,100 with 72.2 % being in
the range of $100,000 to $199,999. With the decrease in home mortgage interest rates and
the continuing rapid construction of new homes the average price is continuing to escalate.
The 2003 assessed value for the City is $2,568,468,374. While historically most of the
City's value has been in the older downtown area this has been shifting to the south as
expansion continues on South Hill.
Land use within the City has changed dramatically over the years. The City's origin in
agriculture is no longer the primary use of land within the City limits (See Table 5
Existing Land Use in Puyallup and the Puyallup Urban Growth Area). As can be seen
from the table the current categories of Open Space/Agricultural and Agricultural use only
cover 3.2% of the area within the City limits and only 6.5% within the entire UGA. Instead
PAGE -14
CITY OF PUYALLUP HIVA

today the majority of the land both within the City limits (51.5%) and when combined with
the UGA is residential (52.1%). Commercially zoned land is largely within the City of
Puyallup with 839.6 acres and only 31.8 acres in the rest of the UGA.
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Table 5 - Existing Land Use in Puyallup and the Puyallup Urban Growth Area.
Puyallup

Sub-Areas

1

%2

East
Valley1

South
Hill1

West
Hill1

Total1

%2

1

North
Puyallu
p1

West
Valley

Residential
RB 325.0
LDR 3185.6
MDR 145.4
HDR 584.2
4240..2

3.9
38.7
1.8
7.1
51.5

106.5
104.6
150.7
361.8

68.1
107.9
15.0
191.0

153.8
118.6
272.4

364.1
10.0
374.1

163.7
895.5
1059.2

749.0
4736.5
404.0
609.2
6498.7

6.0
38.0
3.2
4.9
52.1

POC
AOC
LC

35.7
756.0
47.9
839.6

0.4
9.2
0.6
10.2

11.3
11.3

5.5
5.5

0

8.6
4.3
12.9

2.1
2.1

35.7
781.4
54.3
871.4

0.3
6.3
0.4
7.0

M
Fair
LM/W
B/IP
OS

47.0
140.7
641.9
228.6
463.4
1521.6

0.6
1.7
7.8
2.8
5.6
18.5

100.3
182.1
282.4

23.8
23.8

34.9
311.5
346.4

0

34.8
34.8

47.0
140.7
800.9
757.0
463.4
2209.0

0.4
1.1
6.4
6.1
3.7
17.7

Acreage (9100) 57.0
Residential (9600) 559.5
Commercial (9700) 400.4
Industrial (9800) 14.8
Open
234.9
space/Agricultural
(7701)
Agricultural Use
20.6
(8100)
Total
1287.2
Unbuildable
Critical Areas
(slopes>40% &
wetlands)
Total
347.7
Column Total
8236.3

0.7
6.8
4.9
0.2
2.9

77.5
4.8
2.8
190.4

36.6
2.8
42.3

38.4
48.1
4.5
4.0
263.3

11.2
121.7
1.7
-

130.2
23.0

106.6
973.6
414.2
21.6
753.9

0.9
7.8
3.3
0.2
6.1

0.3

1.0

13.9

15.9

-

-

51.4

0.4

15.8

276.5

95.6

374.2

134.6

153.2

2321.3

18.7

4.2
100.
2

40.9
972.9

86.9
402.8

46.6
1041.6

8.3
529.9

26.9
1276.2

557.3
12,
457.7

4.5
100

Total
Commercial

Total
Other Land Use
Categories

Total
Vacant

All land use numbers are in acres.
Percentages may not add up due to rounding. Percentages are of Puyallup land and
Source: City of Puyallup Development Services. RB: Rural Buffer Residential; LDR:
Low Density Residential; MDR: Moderate Density Residential; HDR: High Density
Residential; POC: Pedestrian Oriented Commercial; AOC: Auto Oriented Commercial;
LC: Limited Commercial; M: Manufacturing; LM/W Light Manufacturing/Warehousing;
B/IP: Business/Industrial Park; OS: Parks and Open Space.
1
2
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Map 2, Puyallup Land Use
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Part II: Natural Hazards
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EARTHQUAKES
Definition of Hazard
An earthquake is a naturally induced shaking of the ground. It is caused by an abrupt
shift of rock along a fracture in the earth’s crust, called a fault. The earth’s surface,
called the crust, is divided into eight major pieces (or plates). These plates are constantly
moving, very slowly, over the buoyant portion of the upper mantle (layer of earth
between the crust and the core). As these plates move, stresses build up in areas where
the plates come into contact with each other. Within seconds, an earthquake releases
stress that has slowly accumulated within the rock. Sometimes the release occurs near
the surface, and sometimes it comes from deep within the crust. Typically, earthquakes
generated near the surface are the most damaging due to their close proximity to the built
environment.
Hazard Identification
Over the last 100 years a large area of the state has experienced earthquake damage. The
risk is greatest in Western Washington. Most of the largest earthquakes felt in
Washington have occurred in the Puget Sound region between Olympia and the Canadian
border in the Cascade Mountains, and along the Washington-Oregon border.
Several secondary hazards that exist from an earthquake are listed below:
Soft soils or human-made fills can subside or experience liquefaction in an earthquake.
Soil liquefaction occurs when water-saturated sands, silts or (less commonly) gravels are
shaken so violently that the grains rearrange and the sediment loses strength and begins to
flow or spread. Liquefaction commonly causes ground failures, such as ground cracking
or lateral spreading above liquefied layers. Lateral spreads are landslides that can occur
on very shallow slopes. Noteworthy liquefaction took place in Puyallup during the 1949
earthquake. The sands that failed in many cases were sand deposits from Mount Rainier
lahars. (See Volcanoes section.)
Landslides and rock-falls can be triggered on steep slopes. Earthquakes have caused
large and disastrous landslides, including debris flows from volcanoes. Accelerations
from earthquakes can produce additional down-slope force, causing otherwise stable or
marginally stable slopes to fail. Loss of strength in sensitive, clay-rich soils can also
cause landslides and other ground failures. Strong shaking can cause cohesive sediments
to lose strength.
Dam failure is also a possibility during an earthquake. Likely causes are either a fracture
of the retention wall or the failure of the soils under the structure. For Puyallup dams in
question are Howard Hanson in King County, Mud Mountain Dam, and the dikes around
Lake Tapps.
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Each of these secondary hazards gives rise to additional hazards. These additional
hazards are covered separately throughout the HIVA.

History of Hazard as it Affects Puyallup
Washington State has had over 1,000 earthquakes large enough to be felt since the
settlers with a written language moved into the state in the 19th century. Although a
majority of these earthquakes were not generated close to Puyallup, many still affected
the area. The most damaging earthquakes in Washington have been those in the Puget
Sound Basin (see table below).
Large magnitude earthquakes, greater than 6.0, have occurred repeatedly in the Puget
Sound region. In 1909 an event estimated to be of magnitude 6.0 struck the San Juan
Islands, followed by large events in 1939, 1946, 1949, 1965 and 2001. The large
earthquakes of 1946 (magnitude 6.3), 1949 (magnitude 7.1), and 1965 (magnitude 6.5)
killed 17 people and caused more than $200 million (1984 dollars) in property damage.
The magnitude 6.8 Nisqually earthquake on February 28, 2001, was centered very near
the 1949 event. This event caused extensive non-structural damage throughout the
region. Although estimates are still being totaled, to date losses from this event are
greater than $350 million.
In addition to these historical earthquakes, research indicates that the subducting Juan de
Fuca plate has generated great subduction earthquakes in the past. These earthquakes,
estimated to be in the range of magnitude 8 to 9, while infrequent, appear to have
occurred at unequal intervals over the past several thousand years. At least 13 great
subduction earthquakes appear to have occurred in the Pacific Northwest over the past
7,000 years. Current research is attempting to understand their reoccurrence patterns,
size, precursors and effects. At this time it appears that the mean reoccurrence rate is
about 500 to 600 years. The actual reoccurrence rate is highly variable with the shortest
time period between them around 150 years and the longest time span being around 1,150
years. Our most recent great subduction earthquake in Washington State was over 300
years ago on January 26, 1700.
NOTABLE EARTHQUAKES AFFECTING PIERCE COUNTY
Date
Location of the
Magnitude
Epicenter
(Richter Scale)
Dec. 14, 1872
North Cascades
7.3
Oct.12, 1877
Portland, OR
5.3
Dec. 12, 1880
Port Orchard
?
Nov. 29, 1891
Port Angeles
?
Jan. 03, 1896
Decatur Island, San
5.7
Juans
Mar. 16, 1904
Big Quilcene River
5.3
Jan. 11, 1909
Orcas Island, San
6.0
Juans
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Intensity
(Mercalli Scale)
IX
VII
VII
VII
VII
VII
VII

Aug. 18, 1915
Dec. 06, 1918
Jan.23, 1920
July 17, 1932
Nov. 12, 1939
April 29, 1945

Feb. 14, 1946
Aug. 21, 1949
Nov. 05, 1962
April 29, 1965
Feb. 13, 1981
Dec. 24, 1989
April 14, 1990
Jan. 28, 1995
May 2, 1997
June 23, 1997
July 10, 1997
July 2, 1999
February 28, 2001
June 10, 2001
July 22, 2001

Marblemont, North
Cascades
Vancouver Island
Orcas Island, San
Juans
East of Duvall,
Central Cascades
South Fork of
Snoqualmie River
Chester Morris
Lake, Central
Cascades
Hartstene Island,
South Puget Sound
Queen Charlotte
Islands, BC
Portland, OR
Maury Island, South
Puget Sound
Elk Lake, North of
Spirit Lake
Storm King Mt.,
Northeast of Morton
Deming
Robinson Point off
Maury Island
Duvall
Southwestern
Bainbridge Island
4 miles ENE of
Bremerton
Satsop
Nisqually
Satsop
Nisqually Delta

5.6

VI

7.0
5.5

VIII
VII

5.2

VII

5.75

VII

5.5-6.0

VII

6.3

VII

8.1

VIII

5.5
6.5

VII
VIII

5.5

VII

5.1

V

5.2
5.0

VI
VI (estimate)

5.3
4.9

VI (estimate)
VI (estimate)

3.6

V (estimate)

5.8
6.8
5.0
4.3

VI (estimate)
VII (estimate)
V (estimate)
V (estimate)

Vulnerability Analysis
It is difficult to identify a part of the community that is not vulnerable to an earthquake.
People, buildings, emergency services, hospitals, transportation systems, pipelines, and
water and wastewater utilities are susceptible to the effects of an earthquake. In addition,
electric and natural gas utilities and dams have potential to be damaged.
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Geologic Setting
Washington is situated at a convergent continental margin, the collisional boundary
between two primary tectonic plates. The Juan de Fuca plate moves northeastward with
respect to the North American plate at a rate of about 4 cm/year. The boundary where
these two plates converge, the Cascadia Subduction Zone, lies approximately 50 miles
offshore and extends from the middle of Vancouver Island in British Columbia to
northern California. As it collides with North America, the Juan de Fuca plate slides (or
subducts) beneath the continent and sinks into the earth’s mantle. The collision of the
Juan de Fuca and North American plates produces the three types of earthquakes
discussed below.
Shallow crustal earthquakes that occur within the North America plate:
Shallow crustal events occur primarily in western Washington, the northeastern flanks of
the Cascade Range, and in the Columbia Plateau. Occasionally, crustal events occur
elsewhere in Washington, and parts of Oregon. These earthquakes occur primarily at
depths of 30 km or less. Since 1992 there is rapidly accumulating evidence that large
crustal earthquakes occur on the Seattle fault in areas of high population. The Seattle
fault has been trenched by geologists in several places, and there is now evidence that
several large earthquakes have broken the fault to the surface, producing large (greater
than one meter) surface displacements. In Pierce County there is now work underway to
determine if the Tacoma fault may be an active fault. If this turns out to be the case, then
the Tacoma fault will have a significant effect on hazards assessments for Puyallup.
Current LIDAR images show scarps located on the Kitsap Peninsula for the fault.
Combined with other geologic data and remote sensing there appears to be cause for
concern for the City.
Intraplate earthquakes that occur within the Juan de Fuca plate as it sinks into the mantle:
These are primarily deep earthquakes, approximately 25-100 km depth range. Due to
their depth, some of the ground motion has been attenuated. These deep events typically
have few, if any aftershocks. Intraplate earthquakes are the most frequent large event that
strikes Pierce County.
Cascadia subduction zone (interplate) earthquakes occur as a direct result of the Juan de
Fuca and North American plates converging on each other:
These are the earthquakes that occur less frequently than intraplate events but probably
more frequently than large crustal earthquakes. The maximum ground motions expected
from a Cascadia subduction event are about the same as those expected from an intraplate
earthquake. However, because the Cascadia earthquake has a very large source (the fault
breaks from Vancouver Island to northern California) the ground motion may last for 4
minutes in Pierce County and be of lower frequency than motions from earthquakes like
the Nisqually. These long period ground motions may couple into large structures such
as the Tacoma Narrows Bridge more than many of the county’s smaller buildings and
homes.
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Factors Affecting Vulnerability
The time of the earthquake has a large impact on the potential for human casualties. The
potential for casualties is greatest during hours of heavy traffic and when large numbers
of people are concentrated in schools and business areas. Typically, the twelve-hour
period from 6:00 AM to 6:00 PM has the greatest potential for human casualties. The
location and intensity of the earthquake are obviously major factors in determining the
effects encountered.
Site conditions and the types of soils or rock also affect the amount of shaking and the
potential for damage. Solid rock or bedrock does not increase the shaking. However,
soft materials such as mud, artificial fill and layers of sand and clay usually make the
consequences of ground shaking much worse because the effects are amplified in these
materials. Steep slopes may experience landslides. Floodplains and areas of artificial fill
will be prone to liquefaction.
Building materials and construction standards play a huge role in the impact of an
earthquake on a structure; for almost all earthquakes, including the recent Nisqually,
un-reinforced masonry structures are the most vulnerable, while wood frame structures
typically perform well in earthquakes. Additionally, individual buildings have different
natural frequencies of vibration that depend on their height and structural design, so
amplification may affect some buildings more than others. In other words, amplification
of frequencies that are near a building’s natural frequency can cause resonance and
accentuate damage; deamplification of these frequencies would likely lessen damage.
The strength of ground shaking generally decreases with distance from the source of the
earthquake (epicenter) in a process known as attenuation. In areas close to the epicenter,
ground shaking can be much higher due to the amplification of earthquake waves which
pass from bedrock into softer geologic materials such as sediments. The geology of the
Puget Sound basin plays a significant role as well. The Seattle basin, a large depression
about 6 miles deep lying beneath Seattle and Bellevue, is filled with low velocity
sedimentary rocks. Earthquake waves, from events like the Nisqually, get trapped in the
thin (1 km or less) layer of recent rocks, increasing the duration of strong shaking. The
Tacoma Basin, although not as deep as the Seattle Basin, is located immediately west of
Tacoma, may behave in the same manner as the Seattle Basin, increasing the length of
strong shaking. Seismologists are currently beginning to investigate the Tacoma Basin.
Effects
Effects of a major earthquake in the Puget Sound basin area could be catastrophic,
providing the worst case disaster short of war. Thousands of persons could be killed and
many tens of thousands injured or left homeless.
The effects of an earthquake may vary from not even being felt by the local citizens to
near total destruction of the physical and economic infrastructure of our society. The
effects are highly variable depending on the magnitude, proximity to the population
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centers, depth, types of soil on which structures are located, local building codes, age and
type of structures, time of day and a host of other factors.
The principle ways that earthquakes cause damage are by strong ground shaking and by
the secondary effects of ground failures, landslides or slumping, liquefaction
undermining buildings, roads, pipelines and other structures, land subsidence or uplift,
tsunamis (seismic ocean waves) and seiches (rhythmic movements of inland bodies of
water).
The actual movement of the ground in an earthquake is seldom the direct cause of injury
or death. Most casualties result from falling materials. Other effects include, but are not
limited to: broken water and sewer mains; downed electric lines; downed or damaged
bridges; cracked and partially displaced roadbeds and rail lines; loss of telephone or other
telecommunications services; houses knocked off their foundations; partial or complete
collapse of buildings, building facades, cornices, or chimneys; fires including urban
conflagration; chemical spills; ruptured gas and oil pipelines; river beds disrupted; broken
or cracked dams with possible flooding; injury and death; psychological trauma;
economic disruption; and also may create large numbers of displaced persons.
Mitigation
Mitigation activities such as the following should be instituted and maintained to lessen
the potential problems.


Examination, evaluation, revision, and enforcement of seismic provisions of building
and zoning codes.



Geologically hazardous areas, as defined in the Growth Management Act, should be
identified and land use policies adopted to lessen risk.



Public information on what to do before, during and after an earthquake should be
provided to citizens.



Local and state governments should develop and maintain response procedures and
keep mitigation programs ongoing.

Magnitude
Magnitude is the measure of the strength of an earthquake, or the strain energy released
by it, as determined by seismographic observations (size or length of a seismic signal).
There are several types of magnitude scales of which the Richter Scale is the most
commonly known. It was developed in 1935 by Charles F. Richter of the California
Institute of Technology as a mathematical device to compare earthquake sizes.
Magnitude is expressed in whole numbers and decimal fractions. For example, a
magnitude of 5.3 might be computed for a moderate earthquake, and a strong earthquake
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might be rated as magnitude 6.3. Because of the logarithmic basis of the scale, each
whole number increase in magnitude represents a tenfold increase in measured amplitude.
As a estimate of energy, each whole number step in the magnitude scale corresponds to
the release of about 31 times more energy than the amount associated with the preceding
whole number value. Determination of Richter magnitude is limited to seismographs in
the vicinity of an earthquake. In addition, it is much less sensitive to energy differences
for very large earthquakes (magnitude >7) than it is for smaller ones. Consequently,
other magnitude scales (e.g., moment magnitude, surface wave magnitude) have largely
supplanted the Richter Scale in seismologists’ usage.
Modified Mercalli Scale of 1931 (Abbreviated)
Modified to the currently used version in 1931 by American seismologists Harry Wood
and Frank Newman.
I.
II.
III.

IV.

V.
VI.
VII.

VIII.

IX.

X.
XI.
XII.

Not felt except by a very few under especially favorable circumstances.
Felt only by a few persons at rest, especially on upper floors of buildings.
Delicately suspended objects may swing.
Felt quite noticeably indoors, especially on upper floors of buildings. Many
people do not recognize it as an earthquake. Standing motor vehicles may rock
slightly. Vibration similar to that of a passing of a truck. Duration estimated.
Felt indoors by many, outdoors by few during the day. At night, some awakened.
Dishes, windows and doors disturbed; walls make creaking sound. Sensation like
heavy truck striking building. Standing motor vehicles rocked noticeably.
Felt by nearly everyone; many awakened. Some dishes, windows broken.
Unstable objects overturned. Pendulum clocks may stop.
Felt by all; frightened and run outdoors. Some heavy furniture moved; a few
instances of fallen plaster, damage slight.
Damage negligible in buildings of good design and construction; slight to
moderate in well-built ordinary structures; considerable in poorly built or badly
designed structures; some chimneys broken.
Damage slight in specially designed structures; considerable in ordinary
substantial buildings with partial collapse. Damage great in poorly built
structures. Fall of chimneys, factory stacks, columns, monuments and walls.
Heavy furniture overturned.
Damage considerable in specially designed structures; well-designed frame
structures disturbed. Damage great in substantial buildings with partial collapse.
Buildings shifted off foundations.
Some well-built wooden structures destroyed; most masonry and frame structures
destroyed with foundations. Rails bent.
Few, if any, (masonry) structures remain standing. Bridges destroyed.
Damage total. Lines of sight and level distorted. Objects thrown into the air.
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FLOODING
Definition of Hazard
Of all the natural hazards in Puyallup, floods are the most common and cause the most
property damage. Flooding can be categorized into different types including: river and
creek, closed depression, and groundwater types. While each is formed by different
processes, all result in damage to man-made structures by high water levels.
Flooding Categories


River and Creek flooding results from heavy and prolonged rainfall and may include
substantial snowmelt if, there is rise in freezing levels after a measurable snowfall.
Flooding of this type can last several days after the storm.



Closed Depression flooding occurs where water collects in low-lying areas with little
to no drainage capacity. Once flooding occurs, it can last for the remainder of the wet
season until evaporation or slow infiltration lowers the water level.



Groundwater flooding is associated with a large amount of cumulative rain over
several storms or consecutive rainy seasons. High groundwater may occur weeks
after the last significant rainfall and can also shift locations as groundwater levels
change throughout the region. This type of flooding may last for several weeks or
even months.

Additionally the city has the potential for catastrophic flooding from a dam break (i.e.,
Lake Tapps, and Howard Hanson dams, and during a flood season, the possibility of Mud
Mountain Dam being breached from overflowing water).
Hazard Identification
There are two major rivers in the county that could influence the City: Puyallup, and
White rivers. The sources of the rivers are from the glaciers of Mount Rainier, and
therefore are heavily influenced by the snow and rain patterns of Mount Rainier and
surrounding mountains of the southwestern Cascade Mountain Range.
There are also creeks that could flood portions of the City. Major creeks include Clarks,
Deer, Wildwood, and Meeker Ditch. These creeks are primarily influenced by rainfall in
the urban areas.
The temperate marine climate of western Washington adds to the frequency and
magnitude of floods within the city. Annual rainfall ranges from 40 inches in the Puget
Sound lowland to 80 inches or more in the Cascade foothills, with a large portion
occurring during the winter months. Winter storms usually bring several days of low
intensity rainfall, rather than short, intense thunderstorms. Average snowfall at Paradise
on Mount Rainier is 680 inches. A warm, wet period with mid to low level snowpack
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accumulation in the mountains can cause swollen rivers to pour over their banks into the
surrounding floodplains. Combined with a longer duration rainfall, saturated soils, and
an elevated water table, the potential for severe flooding is significant.
History of Hazard as it Affects Puyallup
Throughout recorded history, flooding has been a natural characteristic of the climate,
topography, and hydrology of Puyallup. Low-lying areas, especially river valleys, have
flooded regularly for hundreds of years. As population and urbanization grow within the
county so does the consequences of flooding.
Since the early 1960’s Pierce County has experienced 17 federally declared disasters. Of
these, 11 were either caused or exacerbated by flooding.
The flooding of 1996-1997 will remain in memory as one of the worse in the region.
Both the White and Puyallup rivers reached flood stage or above. It was the largest flood
on record for the Puyallup River.
Localized flooding has happened throughout the creek basins in the City. Especially in
the areas of 12th AVE SE and 25th Street SE and the Meeker Ditch area from 11th Street
SW to 14th Street SW. In addition Pioneer from 14th to Clarks Creek has flooded from
time to time historically.
Vulnerability Analysis
Several factors impact vulnerability to flooding. As communities and businesses
continue development along the scenic river valleys and other flood prone areas, the
amount of infrastructure at risk of flooding steadily increases. New structures are
required to be elevated above the 100-year floodplain elevation shown on the FEMA
Flood Insurance Rate Maps. FEMA has released the latest version of the flood maps in
2005. But fast moving floodwater may still damage structures, even if they are properly
elevated.
As a watershed develops, the amount of impermeable surface area increases with each
new building and paved area. When vegetation that once facilitated stormwater
absorption is removed and replaced with a material that prevents water absorption,
stormwater runoff into the creeks and rivers increases. New construction may also alter
storm flows by diverting water to new courses. These effects can increase the volume of
floodwaters, so that previously safe areas are now at risk of flooding.
Some of the factors contributing to flood vulnerability are: vegetation and wetland
encroachment; sedimentation in the river beds (which reduces the flood carrying
capacity); disposal of yard waste into streams and rivers; and continued growth into flood
prone areas.
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The Endangered Species Act may actually help to reduce flood vulnerability in that the
recent listing of salmonid species as a threatened species will reduce development within
salmonid habitat areas including the floodplain.
Effects
Potential effects from flooding include but are not limited to; physical injury/death, both
to people and animals (companion and service animals, wildlife, and livestock); damage
to agriculture including erosion; damage to flood control structures and public facilities
(i.e. dikes, levees, bridges, schools etc.); and damage to homes, buildings, businesses,
transportation corridors and other lifelines.
It is important to remember that the dangers associated with a flood do not end when the
rain stops and the rivers and creeks recede into their beds. Electrocution, structural
collapse, hazardous materials incidents, disease, and fire are secondary hazards
associated with floods and flood cleanup.
Mitigation
Mitigation methods include, but are not limited to: stricter floodplain regulations; updated
floodplain maps, flood insurance requirements, property acquisition, comprehensive
floodplain management plan development addressing ESA habitat; increased building
elevation requirements; improved storage areas and pumping abilities; and education of
the public on waste disposal. Revisions from the Critical Area Ordinance in 2005 have
updated the portions of the City’s Comprehensive Plan related to floods.
For more mitigation strategies see the Puyallup Hazard Mitigation Plan (published
separately).
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SEVERE STORMS
Definition of Hazard
Severe storms are atmospheric disturbances usually characterized by strong winds,
frequently combined with rain, snow, sleet, hail, ice, and thunder and lightning. This
definition includes unusual weather disturbances such as tornadoes, which appear
infrequently in Pierce County and have not at this time actually touched down in
Puyallup. In addition any heavy fall of snow, rain, or hail might be considered a severe
storm in its own right.


Snow storms or blizzards, which are snowstorms accompanied by high wind and/or
poor visibility, occur occasionally in the City. A snowstorm including warmer moist
air from the Pacific Ocean overrunning existing cold subfreezing air could continue to
drop snow for several days.



An ice storm occurs when rain falls out of the warm, moist, upper layer of
atmosphere into a below freezing, drier layer near the ground. The rain freezes on
contact with the cold ground and other surfaces. It accumulates on exposed surfaces
such as trees, roads, houses, power lines, etc. The accumulated weight of this ice,
especially when accompanied by wind, can cause damage to trees and utility wires.
Ice storms are usually of short duration from several minutes to a few hours.
However, the danger left behind will last until a rising temperature allows for
thawing.



Hail storms occur when freezing water in thunderstorm type clouds accumulates in
layers around an icy core. Hail causes damage by battering crops, structures,
automobiles, and transportation systems. When hailstones are large (especially when
combined with high winds), damage can be extensive.



Windstorms have struck the City of Puyallup many times over the years, occasionally
causing extensive damage. The strongest windstorm causing damage throughout
western Washington was the 1962 Columbus Day Storm. It caused extensive damage
throughout not only to Puyallup, but to the entire Pacific Northwest from Northern
California to British Columbia.
Localized geographic conditions can exacerbate wind related problems, causing an
increase in wind intensity. Puyallup can expect some wind-related problems on an
annual basis, although the majority of those do not cause extensive damage.



Tornadoes are the most violent weather phenomenon known. Their funnel shaped
clouds rotate at speeds up to 300+ miles per hour or more and generally affect areas
of from one-quarter to three-quarters of a mile in width. They may travel for some
distance although seldom more than 15 miles. Tornadoes are produced by strong
thunderstorms. Such thunderstorms can also produce large hail, heavy rain and
strong sustained winds over a larger geographic area. While unusual in the Puget
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Sound area they do occasionally occur. While none have touched down within the
city limits of Puyallup to date, a few have been close.
Hazard Identification
All areas of Puyallup are vulnerable to various types of severe storms. Topography
plays a role in the local effects producing the local microclimates. Some of these include
the extra heat given off by the city itself, the location of valleys and ridges in relation to
the wind direction, elevation, and the proximity of Puget Sound.

History of Hazard as it Affects the City
Historically, Puyallup has had a number of severe storms over the years. While not all of
these have caused major long-term problems, they all have disrupted people’s day-to-day
activities and posed a burden, especially on the poor and elderly. Lists of some historical
severe storms follow:
 Windstorms
1. 1940: Tacoma Narrows Bridge blown
down
2. November 1958: High winds in Western
Washington
3. 1962: Columbus Day Storm recorded
winds up to 88 mph in Pierce County.
This was less than in some other areas.
Maximum wind speed in other areas
reached as high as 150 mph.
4. November 1981: High winds in Western
Washington
5. January 1993: Inauguration Day Storm
6. March 1995: Windstorms created
multiple power-outages and downed trees
and limbs.
7. December 1995: Windstorms starting in
Northern California generated winds in
excess of 100 mph, continued to the north
into Canada causing three states,
including Washington, to issue disaster
proclamations.

Beaufort Wind Scale
Admiral, Sir Francis Beaufort, K.C.B. 18051806
Beaufort
Wind
WMO¹
Number
Description
Speed
(knots)
0
Calm
<1
1
Light air
1-3
2
Light breeze
4-6
3
Gentle breeze
7 - 10
4
Moderate breeze 11 - 16
5
Fresh breeze
17 - 21
6
Strong breeze
22 - 27
7
Near gale
28 - 33
8
Gale
34 - 40
9
Strong gale
41 - 47
10
Storm
48 - 55
11
Violent storm
56 - 63
12
Hurricane
>= 64
¹World Meteorological Organization

 Snowstorms
1. February 1, 1916: From 2 to 4 feet of snow fell throughout Western Washington.
2. January 16, 1950: Tacoma had drifts up to 12 feet. Economic loss in the County ran
into millions of dollars.
3. March 5, 1960: 7 inches of snow fell
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4. November 21,1960: another 7 inches of snow fell, knocking out power
5. January 1972: Twenty-five mile per hour winds combined with snow left drifts up to
4 feet deep.
6. January 9, 1980: 15 inches of
snow fell.
Fujita Tornado Damage Scale
7. February 1980: Another
Developed in 1971 by T. Theodore Fujita of the University
significant snowfall.
of Chicago
8. November 17, 1985: A
WIND
snowstorm combined with a
SCAL
ESTIMAT
TYPICAL DAMAGE
cold spell lasted for over a week
E
E ***
causing power outages, traffic
(MPH)
congestion, broken pipes and all
F0
< 73
Light damage. Some damage to
around havoc with the normal
chimneys; branches broken off trees;
day-to-day business of the City.
shallow-rooted trees pushed over;
9. November 19-21, 1996:
sign boards damaged.
Significant snowfall
F1
73-112
Moderate damage. Peels surface
10. January 3-5, 2004: Significant
off roofs; mobile homes pushed off
snowfall caused traffic
foundations or overturned; moving
problems throughout the City.
autos blown off roads.
F2
113-157
Considerable damage. Roofs torn
 Icestorms
off frame houses; mobile homes
1. December 1996- February
demolished; boxcars overturned;
1997: A series of winter storms
large trees snapped or uprooted;
delivered snow, freezing rain,
light-object missiles generated; cars
warm rain and wind to the west
lifted off ground.
coast producing floods, snow
F3
158-206
Severe damage. Roofs and some
and ice damage and landslides.
walls torn off well-constructed
houses; trains were overturned; most
 Tornadoes
trees in some forested areas were
1. September 28, 1962: The first
uprooted; heavy cars were lifted off
tornado sighting in Puget
the ground and thrown some
Sound. It formed in NE Seattle,
distance.
crossed the Sand Point Naval
F4
207-260
Devastating damage. WellAir Station, and traveled across
constructed houses leveled;
Lake Washington in a NE
structures with weak foundations
direction, forming a waterspout.
blown away some distance; cars
It made landfall again near
thrown and large missiles generated.
Juanita Point damaging a few
residences before disappearing.
F5
261-318
Incredible damage. Strong frame
2. December 12, 1969: A
houses leveled off foundations and
waterspout formed in the east
swept away; automobile-sized
Passage near the southern tip of
missiles fly through the air in excess
Maury Island on December 12,
of 100 meters (109 yds.); trees
1969. Shortly after it dissipated
debarked; incredible phenomena
a second formed, barely missing
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3.
4.
5.
6.
7.

Pierce County and moving into southern King County.
June 12, 1978: A tornado touched down in E. Tacoma and at Ft. Lewis.
September 24, 1981: A tornado touched down at Gray Field on Ft. Lewis.
June 23, 1996: A tornado (F-0) touched down in north Tacoma, damaging some
homes, downing a number of trees and breaking power lines.
March 31, 1997: A tornado (F-1) touched down in south Tacoma near the Tacoma
Mall, damaging a church, power lines, and few other buildings.
2003 A tornado touched down in Bonney Lake after crossing the Puyallup Valley as
a funnel cloud.

Vulnerability Analysis
Many parts of the country receive a great deal more snow than does the City of Puyallup.
However, it is this lack of regular snow that causes many of the problems encountered
during the winter here. If snow were an annual winter problem, the City would be much
better prepared to handle it. The purchase and maintenance of snow removal equipment
would have a much higher priority than it does today. A contributing factor is that the
snow that falls in the Pierce County lowlands including the City of Puyallup has a higher
water content than does the snow in the high mountain areas, and easily creates ice when
driven on.
Problems with severe storms, especially snow and ice storms, are exacerbated by the
tendency of many streets or roads to go directly up or down the hills that connect the
different portions of the City. The City of Puyallup is divided geographically into two
distinct elevations. The older portions of the City lie within the geographic boundaries of
the Puyallup Valley. In contrast, most of the expansion the past 30 years has taken place
on a plateau (South Hill) made up of glacial debris, left over from the last ice age.
Between these two relatively flat areas the hill can be quite steep, and travel from one
section to another entails a change in elevation of a few hundred feet in a relatively short
distance.
Puyallup like the rest of western Washington, having a temperate climate, can have a
dramatic change in road conditions within this short difference in elevation. This can
mean that there will be snow and ice on the road on the upper plateau areas and none at
the bottom. It can also mean that with winter temperatures hovering near to freezing,
roads which were wet with melting snow or rain during the day can become iced
overnight, causing transportation problems.
In general snow, ice and wind storms can bring down branches and topple trees onto
roads, cars, buildings, and power lines. The rapid growth of vegetation, due to our
temperate climate and heavy precipitation, helps to exacerbate this problem creating huge
maintenance problems for the City. Road crews and powerline workers are continuously
working to keep the City’s infrastructure operational.
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Effects
The general effects of most severe storms are immobility and loss of utilities.
Transportation routes can become blocked, travelers and commuters can get stranded,
and families can be separated. Additionally, because electrical lines are damaged, other
utilities such as telephones (cell and landlines), natural gas, water and sewer systems can
become inoperable. Physical damage to homes and facilities can occur from wind
damage, accumulation of snow, ice, and hail from accompanying winds. Even a small
accumulation of snow can wreck havoc on transportation systems due to lack of clearing
equipment and experienced drivers. There is the possibility for injury or death in traffic
accidents associated with icy streets. There is an increase in hypothermia deaths,
especially among the elderly. The number of house fires sometimes increases as people
try to heat their houses with non-traditional methods. There can also be an increase in the
number of asphyxiation victims due to the use of hibachis or barbecues in the house for
heating or cooking when the power is off. Frequently, there is economic loss to
businesses, not just from damage, but also from loss of business. There are also school
closures that are usually made up during the summer.
The effects of severe storms can vary with the intensity of the storm, the level or
preparation of city employees and residents, and the equipment and staff available to
perform necessary tasks to lessen the effects.
Mitigation
Possible mitigation measures could involve limiting the number of steep roads or streets
in the City. As the population expands and new roads are considered, designing them to
angle across hill rather than straight up and down them will allow easier travel when they
become icy. Burying both electric and phone lines underground allows them to avoid
damage from weather and therefore reduce the long-term repair costs. Spending money
on an extra sand truck or a plow blade for a truck for only those occasional times when it
is needed may be worthwhile if the costs are balanced against the long-term population
growth. Prioritizing roads and putting up road signs that designate roads as a snow route
ahead of time for snow removal is essential. Understanding that prioritization might be
different depending on time of day and the expected traffic patterns.
Observing storm warnings can help preparation for individual storms and adequate
preparation can be made to lessen the impact of winter conditions within the City.
Stockpiling sand or deicing chemicals for roads and beginning to apply them as soon as
practical after the storm begins will also alleviate some of the problems.
As with all other hazards, proper education of the public plays a major role in how bad
the damage is when a severe storm descends on the City. An informed, educated public
prepared to be on their own, will save lives, reduce property damage and reduce the work
load during the response and recovery of any emergency or disaster on City agencies.
Response plans should include warning and notification of the public, provision of
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emergency services, mutual aid with other public entities, and procedures for requesting
state and federal assistance if needed.
For a more information on mitigation measures in Puyallup see the Puyallup Hazard
Mitigation Plan.
Some websites of interest:
 www.wrh.noaa.gov/seattle
 www.cpc.ncep.noaa.gov/
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VOLCANIC HAZARDS
Definition of Hazard
A volcano is a vent in the earth’s crust through which molten rock (lava), rock fragments,
gases and/or ash can be potentially be ejected from the earth’s interior. Volcanic hazards
within Pierce County include all hazards associated with individual volcanoes in the
Cascade Mountain Range. Those hazards range within the County from Mount Rainier
to the volcanoes located at a greater distance, such as Mount St. Helens.
Volcanic hazards can occur with or without an actual eruption. The USGS United States
Geologic Survey (USGS) differentiates two types of volcanic activity. Hazards
associated with an eruption (called magmatic activity) can usually be detected through
volcano monitoring, so there is generally some warning prior to a magmatic event. In the
case of non-magmatic events, such as the generation of debris flows, there is generally no
movement of magma and there may not be any detectable precursors to the event.
Definitions of Non-magmatic Volcanic Hazards


Debris flows of glacial ice and rock debris may be set in motion by explosions,
earthquakes, or heat-induced melting of ice and snow. Debris flows are a type of
landslide that moves at high speeds. Landslides are defined as the downward and
outward movement of slope forming materials, natural rock, snow, glacial ice, soils or
any combination of these materials.



Lahars, also called mudflows, are a specific type of debris flow associated with
volcanoes. They are dense mixtures of water-saturated debris that move down-valley;
looking and behaving much like flowing concrete. They occur when loose masses of
unconsolidated material are saturated, become unstable, and move downslope.



Explosions of steam and other gases may occur any time that hot material comes
into contact with water, glacial ice or snow. No eruptive activity is necessary for this
to occur. These explosions often contain small quantities of tephra and may generate
a shock wave. Explosions through water can initiate a small lahar.



Pockets or clouds of toxic gases may develop on or near both active and inactive
volcanoes. Their chemical poisons can cause internal and external burns, or
asphyxiation through oxygen starvation. Carbon dioxide, an example of an
asphyxiant, is heavier than air and therefore collects in low-lying areas. It is difficult
to detect because it is both colorless and odorless. These gases, mixed with ash or
pumice, make up the eruptive cloud of a volcano.

Definitions of Magmatic Volcanic Hazards


Ashfall normally accompanies the eruptions of volcanoes in the Cascades. These
volcanoes tend to erupt lava so thick and charged with gases that they explode into
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ash rather than flow. Ash is harsh, acidic, gritty, and smelly. Ash may also carry a
high static charge for up to two days after being ejected from a volcano.


Tephra is the general term now used by volcanologists for airborne volcanic ejection
of any size.



Lava flows are masses of hot, partially molten rock that flow downslope, generally
following valleys. Lava flows from the Cascade volcanoes tend to be short and slow
moving. They may extrude from the summit cone, fissures lower on the volcano, or
from nearby cinder cones formed at or near the base of the mountain.



Volcanic earthquakes, often centered within or beneath the volcano, are usually one
of three kinds: pre-eruption earthquakes caused by explosions of steam or
underground magma movements; eruption earthquakes caused by explosions and
collapse of walls inside the volcano; and post-eruption earthquakes caused by the
retreat of magma and interior structural collapse.



Pyroclastic flows and surges can occur during explosive eruptions. Pyroclastic
flows are avalanches of hot ash, rock fragments and gas that move at high speeds
down the sides of a volcano during explosive eruptions or when the edge of a thick,
viscous lava flow or dome breaks apart or collapses. Such flows can be as hot as 800
degrees Celsius and are capable of burning and destroying everything in their paths.
Pyroclastic surges are more energetic and thus less restricted by topography.



Lateral blasts are explosive events in which energy is directed horizontally instead
of vertically from a volcano. These blasts are gas-charged, hot mixtures of rock and
ash that are expelled at speeds up to 650 mph. Lateral blasts vary in size, but large
ones are fairly rare.

Hazard Identification
USGS volcanologists and Department of Natural Resources (DNR) geologists identify
Mount Rainier as being in an active eruptive window. From the magnitude of past events
it is surmised that the consequences of a lahar or debris flow down the populated river
valleys will be catastrophic and will potentially result in a tremendous loss of life and
property. Inhabitants of the river valleys work and reside on the deposits of prehistoric
and historic mudflows or lahars.
New studies show that the process of geothermal hydroalteration is unevenly weakening
the inside of Mount Rainier. This is a process whereby the slopes of the mountain are
being internally modified by hot, acidic water, which makes the slopes more susceptible
for failure, increasing both the possibility and risk of lahars. The slopes above the
Puyallup River drainage are weaker than those above other river drainages originating
from Mount Rainier. The potential risk is compounded by the fact that more people live
and work in these river valleys than other Mount Rainier drainage. While the rock has
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not deteriorated as much above the Carbon Glacier, the steepness of the slope (the
steepest on the mountain) leaves it also susceptible to collapse and developing a lahar.
A large-scale eruption of Mount Rainier has the potential to alter the City of Puyallup’s
topography, population centers, and economic foundation for years and possibly decades.

History as it Affects Puyallup
The Cascade Mountain Range, like other major volcanic chains, is a direct result of the
tectonic movement of plates on the earth’s surface. It is the subduction of the Juan de
Fuca plate beneath the North American plate that generates the Washington State’s
volcanoes.
Volcanoes are located throughout the Cascade Mountain Range. Mount Rainier, most
dangerous of all the Cascade volcanoes, is located in Pierce County. It is identified as the
most dangerous because of its active eruptive history and the large population inhabiting
its river valleys.
Volcanic activity on Mount Rainier will primarily be in the form of debris flows, and not
lava and ash eruptions. The following charts outline the history of larger debris flows in
the river valleys affecting Puyallup. They are the White, Carbon and Puyallup River
valleys.

White River (including West Fork) Debris Flow History
TYPE OF FLOW
Debris Avalanche

AGE OR DATE
1963

Gravel-rich flow

~ 1550 AD

At least one lahar

> 1480 AD

Lahar in West Fork

< 2200 BP*

Lahar?
Many lahars
At least 5 lahars

< 2200 BP*

Osceola Mudflow
Greenwater Lahar

~ 5000 BP*
~ 5000 BP*

< 2200 BP*
< 4500 BP*
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AREA REACHED
To within 1 km of the
White River Campground
At least to Mud Mountain
Reservoir
At least 5-10 miles outside
of Park boundary
At least to confluence of
forks
? probably to Puget Sound
Probably to Puget Sound
Probably to edge of Puget
Sound Lowland
Puget Sound Lowland
Puget Sound Lowland

Carbon River Debris Flow History
TYPE OF FLOW
Lahar runout

AGE OR DATE
Post 1480 AD

Lahar runout

Pre 1480 AD

AREA REACHED
At least 5 km below end of
glacier
8-10 km beyond end of
glacier

Puyallup River Debris Flow History
TYPE OF FLOW
Electron Mudflow

AGE OR DATE
530-550 BP*

AREA REACHED
Puget Sound Lowland,
possibly to Puget Sound
Lahar
~ 1000 BP*
At least to Mowich River;
possibly to Puget Sound
Lowland
Round Pass Mudflow
~ 2600 BP*
Probably to the Puget
Sound Lowland (Currently
2002 being mapped)
Lahar runout
< 3400 BP*
Puget Sound Lowland
< 3500 BP*
Puget Sound Lowland
“Pre-Y “Lahar
Lahar runout
>3400 BP*
Puget Sound Lowland
* Carbon-14 years before present, working from a base line of 1950.
Vulnerability Analysis
Volcanoes usually exhibit warning signs such as an increase in seismic or geothermal
activity before erupting, which only volcanic instruments can most often detect. Events
have also occurred spontaneously without precursor warnings.
The degree of hazard vulnerability is dependent on numerous variables. Those variables
include but are not limited to: the type and size of the event; time of day; amount of
warning time; size of population in harm’s way; special needs populations (physically or
mentally impaired); weather conditions; transportation availability; emergency response
capabilities; and type of warning methods.
Effects
Fine tephra, or volcanic ash, with proper wind conditions, could be deposited in Pierce
County from several of the Cascade volcanoes, including those in Oregon. However, for
the full effects of a tephra eruption to be felt in Pierce County, Mount Rainier would have
to erupt at the same time there was a southeast wind. This would deposit the majority of
ash in western Washington, especially in the populated areas of Pierce County including
the City of Puyallup. Depending on the size of the eruption and time of year, the ash
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could: clog drainage channels; cause electrical short circuits; drift onto roadways, rail
lines and airport runways causing accidents; collapse roofs of houses and other buildings;
cause skin and eye irritation to the general population and, or respiratory distress to the
aged, the infirm, the very young, or those who already have decreased respiratory flow;
clog engines and air filters; and create acid rain, which may effect water supplies, strip
paint, burn foliage, corrode machinery, and age fabric. In addition it can disrupt radio,
television and telephone transmissions. Since the ash remains on the surface, it can be
resuspended in the atmosphere when disrupted by wind or human activities. Under
normal wind conditions, the deposition of tephra should travel to the northeast, affecting
the upper White River basin and much of eastern Washington rather than the populated
areas of Pierce County.
Pyroclastic flows may flow many miles down valleys, killing, burning, and burying most
everything in their path. A pyroclastic flow descending a glacier can melt significant
quantities of ice causing an eruption-associated lahar. If a pyroclastic flow were to enter
a forest on the flanks of Mt. Rainier, it could start a forest fire. Immediate effects except
for the melting of snow and glacial ice leading to a lahar will be confined to the area of
the mountain and would have little affect on the City of Puyallup.
Lahars can overwhelm roads and railroad tracks, destroy bridges and other public and
private property, kill both wildlife and the people caught in the path, and destroy forest
and other agricultural products grown. In addition, it can destroy the rivers’ fish, which
may take years to restock, if ever. Lahars containing greater than 3% to 5% clay tend to
be cohesive and are able to maintain their identity as debris flows; causing damage ³100
km downstream (with Mount Rainier, this would be all the way to Puget Sound). For
comparison, there is approximately 4.4 cubic km of ice locked up in the glaciers of
Mount Rainier compared to the less than 0.2 cubic km of ice that existed on Mount St.
Helens prior to the 1980 eruption. Therefore the ice on Mount Rainier has the potential
to produce debris flows many times greater than that which occurred on Mount St.
Helens.
Glacial outburst floods and other small debris flows form suddenly without warning, and
like lahars, travel down valleys causing extensive damage to buildings, roads, vegetation,
wildlife and people in the their paths. In Pierce County, they should have a more limited
volume than many lahars that may melt large amounts of glacial ice and snow. Due to
the large amount of non-cohesive material in most debris flows of this sort, the flow
volume should reduce rapidly in response to valley widening, slope reduction or
confluence with other streams, and distance from the volcano. Therefore, the majority of
damage should be confined to the relatively steeply sloped upper few miles of the
watersheds and not affect the City of Puyallup.
Rock avalanches will be confined to the area of the park and not affect the City of
Puyallup.

PAGE -41
CITY OF PUYALLUP HIVA

Lava flows are not considered a problem for the City of Puyallup being as far from the
volcano as it is. A collapsing flow developing into a pyroclastic flow could however
trigger a lahar.
Mitigation
In studying Mount Rainier’s active eruptive history, volcanologists and geologists know
that it will erupt again. Since the exact type and scale of the eruption(s) cannot be
predicted, emergency planning and preparation must not be postponed. Puyallup
identifies this risk to be significant and has taken measures to lessen the negative impact
on residents and business communities located within the City. The County spearheads
evacuation planning and route identification projects, in coordination with the other
jurisdictions and maintains a lahar warning system for the Carbon and Puyallup River
valleys, coordinates evacuation route signage installation, and advocates and sometimes
provides weather radios for the communities in the upper valleys.
Additionally, restricting new construction in the inundation zones would prevent more
people from becoming victims of a Mount Rainier eruptive event. Supplementary
building restrictions are currently being evaluated on a case by case basis for occupancies
of over 1000.
For more mitigation strategies see the Puyallup Natural Hazards Mitigation Plan
(published separately).

See the USGS Cascade Volcanic Observatory and the DNR websites
(http://www.vulcan.wr.usgs.gov and http://www.wa.gov/dnr) for more information.
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WILDLAND FIRE HAZARD
Wildland Fires was not recognized as a hazard to the City of Puyallup for the following
reasons: The City is out of the County Wildland urban interface map identified by Pierce
County. The City also has limited freestanding timber or undergrowth areas. Current
development of the South Hill area has reduced the amount of timbered land considerably
over the past couple of decades and those small areas which still have a forest canopy are
separated by large areas bereft of such a canopy. Land in the valley which is
undeveloped is largely used for agriculture and therefore maintained to light growth
cleaned or tilled each year. Other land in the valley is residential or business and has
little or no wooded area. While there are occasional small areas of trees, the balance of
the City contains mostly light fuels with adequate defensible space between structures
and vegetation. The City has adequate resources to fight any Wildland incident that
occurs within it boundaries. If necessary it can expand those resources with automatic
and local mutual aid agreements. This is backed up by the South Puget Sound Fire
Defense Region and eventually with the Washington State Mobilization Plan as the
ultimate backup for any incident that may overwhelm local resources.
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Part III: Technological and Social Hazards
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CIVIL DISTURBANCE
Definition of Hazard
Civil 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.
Civil disturbance spans a wide variety of actions and includes, but is not limited to: labor
unrest; strikes; civil disobedience; demonstrations; riots; prison riots; or rebellion leading
to revolution. Triggers could include: racial tension; religious conflict; unemployment; a
decrease in normally accepted services or goods, such as extreme water, food, or gasoline
rationing; or unpopular political actions such as the Vietnam War. Communal riots are
types of disorders that are classified by direct battles between groups. Commodity riots
are disorders that stress the economic and political distribution of power among groups.
Hazard Identification
Civil disturbances, while possible in any area where people live, typically occur today in
areas of dense population. As Puyallup becomes more urbanized, the potential for strife
increases. There is a possibility that racial tension, labor strife, organized
demonstrations, and riots could happen. Different disturbances will focus around
different centers of the community. Labor disturbances will tend to happen at individual
companies that are being struck, or during marches in support of the workers. Antiabortion violence will happen around Planned Parenthood offices, or medical facilities
that condone or perform abortions. Racial violence will tend to happen in areas with high
minority populations, especially when combined with high unemployment and/or other
signs of poverty or low social/economic class. Violent confrontations can happen at
colleges especially during periods of protest against governmental policy, college policy,
or during and after sporting events.
In the aftermath of the attacks on the World Trade Center, the Pentagon and in
conjunction with the continuing war in Iraq there is the potential for an elevated level of
religious and ethnic strife. It could lead to an increase in hate crime against those who
are believed to be foreigners, especially against those who manifest a "Middle Eastern"
appearance.
In areas with a lower population density, there are complaints from citizens that their
rights are being violated through land use regulations, that their needs are being ignored,
and that the more urbanized areas get most of the benefits. While much of this discontent
is unorganized, the potential for civil disturbance is there.
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History of Hazard as it Affects the City
The United States has a long history of civil disturbance. After the American Revolution
it did not take long for major incidents like Shay's Rebellion (1786-7) and the Whiskey
Rebellion (1791-4) to break out. This has continued, usually in less dramatic form,
throughout the entire history of the country, touching every state in one form or another.
Greater Pierce County, including the City of Puyallup, has seen a number of civil
disorders over the years. These have ranged from the mob violence leading to the
lynching of J.M. Bates in Steilacoom in 1863 and the anti-Chinese riots in 1885 to the
Vietnam War demonstrations of the late Sixties and early Seventies. Labor unrest has
ranged from the agitation by the IWW "Wobblies" to multiple strikes, some violent, by
labor unions and in one case (May, 1905) a battle erupted between the Longshoreman's
Union and the Sailor's Union which led to one death and numerous injuries.
Puyallup has its own history of problems. In 1894 unemployment and a depressed
economy throughout the United States led Jacob Coxey, an organizer from Ohio, to lead
a march of the unemployed on Washington D.C. Local organizers in Seattle and Tacoma
decided to follow a routine used by other groups throughout the country. They planned
to converge on Puyallup, form a permanent labor organization, then hijack a train and
travel to Washington D.C. They formed an "army" of 3500 unemployed workers and
converged on Puyallup on April 29, 1894. The City had prepared by hiring police
officers from surrounding jurisdictions. However, they were not able to control the mob
who took over the city. Outnumbering the citizens by two to one, they demanded food
and money from the local citizens, threatened them and demanded the Northern Pacific
supply them with a train. Eventually on May 3rd, the governor stepped in and threatened
to use troops to quell the disturbance. The threat worked and the group disbanded.
Today, while racial tensions are high at times, they have not escalated to the level they
did in 1969, when violence erupted in the Hilltop area of Tacoma and curfews were
enacted. Even the belief that there was a miscarriage of justice, surrounding the police
trial in the Rodney King incident, did not create riots in Pierce County. There was anger,
but the perceived responsiveness of the locals in charge kept the situation from getting
out of hand. There was more damage to business from lost customers, (because many
stores closed early in fear of a riot) than there was from any actual incident. Changes in
the ethnicity of the City of Puyallup have resulted in increased tension as manifested in
problems arising in the Puyallup School District beginning in 2002 that are still prevalent
today.
The World Trade Organization riots in Seattle in November of 1999 served to remind all
of us, in the Northwest, that organized groups could still cause a major disturbance if they
put their minds to it. There was fear that the Kaiser Aluminum strike could turn violent
in March of 2000 when outside agitators came to Tacoma in support of the striking
workers. A strong police presence and good planning prevented a repeat of the Seattle
experience.
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While today many people are disillusioned by the political process, nationally, there is no
overriding popular point for them to organize around. However, given the nature of
political dissent in this country, under the right circumstances that could change on short
notice.
Vulnerability Analysis
Large cities are the most highly vulnerable areas for civil unrest and civil disturbances.
This includes the City of Puyallup. As the City continues to grow and includes groups
from many different ethnic and cultural backgrounds the possibility for conflict could
increase.
Demonstrations, strikes, riots or other forms of civil disturbance could disrupt the
commerce of Puyallup. Highways and other portions of the infrastructure could be
adversely affected. Businesses could be forced to close, and the economic impact to the
region could be severely affected. A longshoreman's strike on the docks in Tacoma or
Seattle could affect the local economy for years.
Some issues that could potentially flare up include, but are not limited to: conflict
between anti-abortion demonstrators and pro-choice advocates; military intervention
overseas allowing all the anti-war groups to find a cause to rally large support around;
labor strikes; disorder resulting from a controversial arrest or verdict; and white
supremacy and neo-Nazi movements, which includes the potential for backlash and other
activities.
The lack of civil control can lead to potential problems associated with other types of
disaster as can be seen in the aftermath of Hurricane Katrina.
Effects
Civil disturbance can, in extreme cases, cause extensive social disruption, loss of jobs,
death, and property damage. These may result either from those involved in the action or
initiated by those in higher authority in response to what they perceive as a threat to
either the status quo or their own authority. In addition, the government may also curtail
certain civil liberties even to the eventual imposition of martial law. At the request of
Washington's Governor, U.S. President Grover Cleveland sent the U.S. military into both
Tacoma and Seattle to restore order on November 7th, 1885 during the anti-Chinese riots.
Looting and general vandalism are the most common activities associated with civil
disturbance. Fire setting is also quite common and can quickly spread due to slow
response times of overwhelmed fire departments. Transportation routes can become
blocked making it difficult for non-rioters to leave the area and difficult for the
emergency response personnel to arrive.
Long-term effects may include a local depressed economy, environmental damage, social
disruption, and long lasting animosity between the contending groups.
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Mitigation
The variable nature of civil unrest demands a cautious approach to the actual situation. In
order for society at large to prevent or mitigate civil unrest it must be responsive to social
problems inherent in the community. As conditions that could lead to widespread civil
unrest arise, the prevailing authorities must monitor the situation and then plan and
execute whatever actions are needed in order to lessen the tension and/or resolve the
dispute.
The ability to respond quickly is a crucial mitigative act. Thus, emergency response
agencies should plan and train for such events.
Current mitigation efforts include:


Maintaining a list of local community contacts or leaders who are available to assist
when strife or controversial events effect the community;



Making sure there is an accurate and timely release of critical information to the
public through a designated public information officer;



Developing a disorder response team of personnel who are specially trained to
intervene before minor disturbances escalate;



Meeting with leaders of labor disputes before they escalate into strike or illegal
activities;



Holding meetings with members of the local community to listen to their concerns,
both on a regular basis, to develop community trust, and when tensions arise.

Resources
http://www.wa.gov/doc/
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DAM FAILURE
Definition of Hazard
Dam failures and incidents involve unintended releases or surges of impounded water.
They can destroy property and cause injury and death downstream. While they may
involve total collapse of a dam, that is not always the case. Damaged spillways,
overtopping of a dam or other problems may result in a hazardous situation being created.
In some cases it is an unintended consequence of normal operations. This was the case in
1976 when an increase in discharge by the Army Corps of Engineers from Mud Mountain
Dam coincided with the removal of flashboards at the Puget Power & Light diversion
dam downstream. This resulted in a much higher than normal surge of water coursing
down the White River which overwhelmed and killed two children.
Dam failures may be caused by
structural deficiencies in the
dam itself. These may come
from poor initial design or
construction, lack of
maintenance and repair, or the
gradual weakening of the dam
through the normal aging
processes. However, they can
also be caused by other factors
including but not limited to
debris blocking the spillway,
flooding, earthquakes, volcanic
lahars, landslides, improper
operation, vandalism, or
terrorism.
Hazard Identification

Reasons for Dam Failures
OVERTOPPING - 34% of all failures (nationally)
 Inadequate Spillway Design
 Debris Blockage of Spillway
 Settlement of Dam Crest
FOUNDATION DEFECTS - 30% of all failures
 Differential Settlement
 Sliding and Slope Instability
 High Uplift Pressures
 Uncontrolled Foundation Seepage
PIPING AND SEEPAGE - 20%
 Internal Erosion Through Dam Caused by
Seepage-"Piping"
 Seepage and Erosion Along Hydraulic Structures
Such as Outlet
 Conduits or Spillways, or Leakage Through
Animal Burrows
 Cracks in Dam

The Department of Ecology's
inventory of dams lists 56 dams which at peak storage would hold over 10 acre-feet in
Pierce County. This includes the three main dams that could affect the City of Puyallup:
Mud Mountain Dam, a flood control dam on the Pierce/King County border, Howard
Hanson Dam on the Green River, in King County, and the Lake Tapps Dike System,
especially dike #4, if it had a catastrophic collapse.


Howard A. Hanson Dam is a combined rock and earth fill dam. Constructed in
1962 it is owned by the Army Corps of Engineers. It is 220 feet high and 500 feet
long. Located in King County on the Green River it has a maximum storage of
136,700 acre-feet. When the Auburn/Puyallup Valley was settled the White and
Green Rivers joined near Auburn and flowed north to Seattle and Elliott Bay. In
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1906 during a flood the White River cut a new channel and flowed south, becoming
the Stuck River, joining the Puyallup River and flowing into Commencement Bay.
To prevent any further changes in the river's bed and keep it flowing south, a dike
was built. Any large collapse of Howard A. Hanson Dam could send enough water
down the Green River to not just overwhelm the dike sending extra water in the
White River, but could also flood the low land surrounding both the White and Green
Rivers in both Pierce and King Counties.


Mud Mountain Dam is a flood control project completed in 1948 and situated on the
White River 4.8 miles east of Buckley. The dam is of earth and rock fill construction.
Generally, the dam has little if any water behind it. Water is allowed to accumulate
behind the dam only during times of heavy runoff or excessive rain. However,
anywhere near the 156,000 acre-feet capacity is seldom, if ever, reached. Currently,
the Army Corps of Engineers (COE) uses up to 40,000 acre feet of storage capacity
during times of flooding. The dam underwent major renovation during the 1990s and
had a concrete core added to it.



Lake Tapps Dike System is a series of 16 earthen dikes ranging in height from 6 to
45 feet with a total length of 2.5 miles. It expanded a series of small natural lakes to
create Lake Tapps as we know it today, 35 feet above its original level. The system,
called the White River Project, was completed in 1911 and has a maximum storage
capacity of 58,340 acre-feet. Of the 16 dikes only four (dikes # 3,4,5, and11) are
considered a high hazard in the event of catastrophic failure.

Failure of any of these could affect a significant proportion of the population in their
respective basins and cause millions of dollars in damage.
History of Hazard as it Affects the City
There is not a history of total dam failure in Pierce County. Of all the significant dam
incidents in the State of Washington, the White River Incident in July of 1976, mentioned
above, had the greatest loss of life in Pierce County. Two children playing in the river
were killed.
In the floods of February 1996 with their resulting damage downstream, there were no
dam failures.
Vulnerability Analysis
A dam located in a rural area with a limited number of acre-feet of storage capacity can
fail and have little or no effect on those living in the County. However, when dealing
with an urban based population, which, because of population pressure, continues to
move into areas downstream from dams, the potential for a catastrophic incident
increases. Traditionally our valleys were the scene of agricultural production. Today,
they are being transformed into business and residential properties. This puts not only
more lives at risk but also increases the potential for economic damage. Where
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strawberries, beans, and rhubarb used to grow, there are now houses, warehouses, and
businesses of all types.
Washington State experiences a dam failure on a frequency of approximately once every
two years. They tend to be small privately owned dams and the majority of these, are in
whole, or part, the result of a failure to perform adequate maintenance and monitoring of
the facilities. Maintenance of the dams is up to the owner.
Effects
Effects of dam failure will be highly variable depending on the height of the dam, the
number of acre feet stored behind the dam when it fails, stream flow at the time of
failure, and the size and proximity of the downstream population and buildings when
failure occurs.
Washington State lists each dam within a classification system based on the potential
effects the dam could have if it had a catastrophic failure. There are 5 classifications.
Three of these are listed as high hazard classifications. They are 1A, 1B, and 1C (see the
High Hazard Matrix above).
The Department of
Ecology's 2000
Report to the
Legislature listed
no high or
significant hazard
dams within Pierce
County with safety
deficiencies.

High Downstream Hazard Classification Matrix *
Hazard
Class
1A

Population
at Risk
More than
300

Economic Loss
Generic Description
Extreme: More than 100
inhabited structures. Highly
developed, densely populated
suburban or urban area with
associated industry,
transportation, property and
community life line features.
Extreme: 11 to 100 inhabited
structures. Medium density
suburban or urban area with
associated industry, property, and
transportation features.
Major: 3 to 10 inhabited
structures. Low density suburban
area with some industry and
work sites. Primary highways
and rail lines.

Damage to
Environment
Severe water
quality
degradation
potential from
reservoir
contents and
long term
effects on
aquatic and
human life.

1B
31 to 300
General effects
may include, but
are not limited to:
loss of life;
destruction of
1C
7 to 30
homes and other
property; damage
to roads, bridges
and other lifelines;
destruction of
agriculture;
deposition of mud and other debris; economic disruption, as well as economic losses that
result from a lowered tax base and lack of utility profits; loss of flood control capabilities;
loss of power generating capabilities; disruption of fish stocks and spawning beds; and
erosion of stream or river banks with the resulting loss of land.

PAGE -51
CITY OF PUYALLUP HIVA

*

High Hazard Dams that could affect Puyallup
Dam

Howard Hanson (King
County)
Mud Mountain Dam

Type of
Dam
Gravity

Height
(feet)

Down-stream
Hazard
Class*
220
1A

Maximum
Storage
(acre feet)
136,200

Maximum
Spillway
Discharge (cfs)
129,000

Rock and
350
1A
156,000
245,000
Earth Fill
Lake Tapps Dike 3
Earth Fill
15
28,000
0
Lake Tapps Dike 4
Earth Fill
45
1B
58,340
0
Lake Tapps Dike 5
Earth Fill
24
1B
40,000
0
Lake Tapps Dike 11
Earth Fill
23
1C
38,000
0
*Take from the Department of Ecology's Inventory of Dams in the State of Washington,
Revised Edition, January 1994, Publication #94-16.

In addition to the dams listed above, a failure of one of the McMillan Reservoirs may
hold enough water to cause a slight rise in the Puyallup River as it approaches the City.
Most water would have spread out across the farmland in the Alderton and McMillan
areas.
Mitigation
The primary method of mitigation of hazards associated with the catastrophic collapse of
dams is to hold periodic inspections combined with follow up engineering analysis.
These inspections are to identify defects, especially due to aging; evaluate operations and
maintenance; assess structural integrity and stability; determine the ability of the
spillways to accommodate floods; assess the structures stability under earthquake
conditions.
Several agencies hold the responsibility for inspecting the dams in Washington.
Federally owned and operated dams are inspected by dam safety units within their
respective agencies.
Other dams categorized as being high hazard dams are required to be inspected by the
Department of Ecology's Dam Safety office at least once every six years. Dams, which
are categorized as significant hazards, are to be inspected every 10 to 12 years.
Annual dam safety inspections are conducted by the Federal Energy Regulatory
Commission (FERC). The FERC monitors any cracks, dam movements, compliance with
project minimum flow requirements, sediment buildup and foliage growth, and other
things. In addition, the FERC also requires a five-year inspection and safety report. This
can include in-depth stability analyses, site specific earthquake studies, and probable
maximum flood studies.
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Dams owned by Puget Power, such as those in Lake Tapps Dike System, also follow the
requirements of FERC. As such, they also have frequent checks to monitor their safety
and condition.
The Dam Safety Office of the Department of Ecology has recognized the key role of
other governmental bodies in carrying out its public safety charge. The approval process
now requires that dams located above populated areas have an emergency action plan
developed in conjunction with the local jurisdiction's emergency management agency.
There are three state statutes that deal with safety of dams and other hydraulic structures:
Chapters 43.21A, 86.16, and 90.03 of the Revised Code of Washington. These laws
provide authority to approve plans for dams inspect their construction, inspect hydraulic
works, and require appropriate changes in their maintenance and operation. In addition,
regulations, policies and procedures, and guidelines have been adopted. They serve to
clarify operations of the Dam Safety Office and to assist the regulated community in their
efforts to build, operate, and maintain a safe impounding facility.

Resources:
Inventory of Dams in the State of Washington, Washington State Department of Ecology,
Water Resources Program, Dam Safety Section, Publication #94-16, Revised Edition,
January, 1994.
www.ecy.wa.gov/programs/wr/dams/dss.html
www.ferc.fed.us/hydro/hydro2.htm
www.leg.wa.gov/rcw/index.cfm
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ENERGY EMERGENCY
Definition of Hazard
An energy emergency may involve any one or more of various types of energy resources.
It might involve natural gas, heating oil, gasoline, coal, or electricity. No matter which
type of resource is involved, it is the inability to produce or to transfer sufficient
quantities of the resource at an acceptable cost to businesses, industry, and the public that
creates the emergency. When this disrupts the normal day-to-day lives of the citizens of
the City of Puyallup, it can become an energy emergency. This is especially true during
periods of inclement weather where heating is necessary for individual safety.
Hazard Identification
The primary types of energy usage in Puyallup are electrical, petroleum based distillates
and natural gas. All areas of the City are susceptible to shortages.
A power emergency can develop very quickly, as when a storm coats the power lines
with ice, which then sag under the weight and break in numerous places throughout the
City. The same can happen with windstorms, where fallen branches and trees are the
culprits.
As in the case of the OPEC (Oil Producing and Exporting Countries) embargo during
1973, an energy emergency can develop over days or weeks. In this case it was gasoline,
fuel oil and other products derived from petroleum which was in short supply.
Finally an energy emergency can develop over years or decades. By 1949 the continued
increase in population combined with an expansion of the industrial base, partly in
response to both World War II, began to tax the amount of electric power available. The
need was there to generate more power with the dams already in place, create new ones
or find new sources of power. All these approaches were followed up. It was this
escalating need for large quantities of power that eventually led to the attempts to add
nuclear power generation to the grid and eventually to the Washington Public Power
Supply System (WPPSS), which went bankrupt.
Demands for energy have grown throughout Washington State because of regional
population and economic growth. This trend is not expected to stop. Population will
continue to grow over time. There are companies, like Kaiser Aluminum, who fold or
leave for various reasons and reduce the demand for electricity. However, growth in
high-technology energy-intensive industries, such as internet "server farms", will add
new types of energy loads. All of this continues to leave us vulnerable to future energy
emergencies.
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History of Hazard as it Affects the City
The most frequent type of energy incident is a power outage. Although short-term (a few
hours) outages frequently occur, during winter windstorms in particular, no significant
countywide outages have occurred that have required long term remedial attention. In
addition to windstorms, power outages of multiple days duration for portions of the
County have happened during snow and ice storms. The last major example of this was
the December 1996 ice storm, which left some people in the rural areas of the County
without power for many days.
Drought has had its influence on the ability of the dams to generate sufficient power to
supply the needs of the public. If there is no water there is no power generation. Over
the years drought has occasionally resulted in extreme shortages of water behind dams.
Power consumption has been cut; street lights have been dimmed; and businesses and
industries temporarily shut down. The most dramatic case was the drought of 1929. That
fall the normal rains did not appear. By the middle of November things were so bad that
street lights were dimmed, businesses shut down for lack of electricity and Fort Lewis
had a lights out policy after 4 PM.
In the middle of November local politicians were joined by representatives of Tacoma
City Light to request President Hoover move the aircraft carrier Lexington from the
Bremerton Naval Shipyard to Tacoma to supply power for the City of Tacoma. President
Hoover passed the request on the Secretary of the Navy who initially refused it.
However, after some negotiations the Lexington came to Tacoma and began supplying
power to the City December 17, 1929. It supplied 20,000 kilowatts per hour for 12 hours
every day until January 16, 1930.
In the fall of 2000 major producers of electricity on the West Coast created an energy
emergency through market manipulation, artificially inflating prices that grossly
increased the cost/kilowatt hour. Doing so was highly detrimental not only to the
financial well being of power distributors, but also to that of the individual homeowner,
business owners and especially to industries that relied on large quantities of very cheap
power.
Vulnerability Analysis
These emergencies can develop quickly, such as when the OPEC countries place an
embargo on petroleum. In contrast, when continued development over years gradually
increases demand at a rate, which outpaces the siting of new generation plants, an
emergency can gradually arise. Emergencies, involving one type of energy, frequently
affect other types of energy resources as well.
Puyallup is vulnerable to many localized, short-term energy emergencies, brought about
by numerous disasters such as wind and ice storms. Most of these emergencies are
handled by the affected industry, with support provided by the county or state as
requested. The City is also vulnerable to major energy shortages.
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Petroleum shortages can occur at any time. However, most oil shortages are due to the
inability of local distribution systems to meet rapidly increasing demand brought about
by panic buying and hoarding.
Natural gas shortages usually occur during cold weather and historically have meant
curtailment for industries. In the future, as natural gas use continues to grow, and if it
takes off as an alternative transportation fuel, Washington’s pipeline capacity may be
insufficient to meet demand. If new capacity lags demand, shortages could develop.
Throughout the West electricity reserves have diminished in recent years. In California
and Washington resources are now sufficiently slim enough, that decision-makers have
become concerned about their ability to meet demand during periods of peak energy
usage. While a shortage of electricity has not usually been a major concern in Western
Washington, hot weather and increased use, often associated with droughts, can be a
concern for electric utilities. Increased loads cause electric lines to heat up; when lines
get too hot they sag. Lines sagging into trees and vegetation are a major concern, and
therefore loads must be monitored to control sagging.
Effects
Major effects of energy shortages include, but are not limited to: inconvenience to
consumers; reduced heating and lighting capabilities; reduced production in all sectors of
the economy; potential failure of transportation, water supply, and wastewater treatment
systems; and a breakdown of communication, information, and banking systems. They
can seriously hamper emergency response capabilities. If energy emergencies are not
adequately prepared for, mitigated and responded to as they happen, long term effects
will include movement of companies and industry away from the County and the loss of
jobs which goes with it.
Even short-term energy incidents can have a major impact on some people. Senior
citizens or the disabled may be unable to leave their property or have an alternate method
of heating their home during storms that knock out the power. They, more than many
others, rely on a continuous supply of energy for their health and safety. Throughout the
County there are also a number of people who rely on electricity for home life support,
running ventilators or other equipment. A power outage lasting very long could be life
threatening for them.
Mitigation
Washington is connected to a regional electrical transmission grid that has major
connections with other grids out-of-region, including British Columbia, Montana,
California, and other southwestern states. In general, if Washington is short of electricity,
it could be purchased elsewhere. The result is higher electricity cost, rather than
inadequate supply. Unlike here in Washington, most power generation in other parts of
the country is not hydroelectric. Therefore drought has little or no effect on the ability of
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other producers to generate electricity. Even when much of the West is concerned about
a drought other sources of power will still be available.
Petroleum shortages can be averted by encouraging normal purchasing practices. Actual
statewide petroleum shortages are to be less likely. However, because world oil supplies
all trade on open markets, any state’s oil supply is subject to world demand. If there is an
actual world shortage, Washington will be short of oil.
Long term access to natural gas seems assured at this time. Most of our natural gas
supplies come from Canada. Unless there is a breakdown in the pipelines supplying
Washington, Pierce County should have an adequate supply.
Future shortages are likely to occur due to numerous uncontrollable factors. The
Washington State Energy Office developed a Petroleum Products Contingency Plan and
an Electricity Load Curtailment Plan for managing major shortages of energy. These
plans should be widely disseminated among local agencies.
Consumers should be educated on the need for prudent use of all types of energy
resources, and available conservation measures should be utilized whenever possible.

Resources
www.ferc.fed.us/
www.energy.gov/
www.fema.gov/
www.wutc.wa.gov/
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EPIDEMIC (ANIMAL AND HUMAN)
Definition of Hazard
An epidemic refers to the outbreak and rapid spread of a disease in a community
affecting a significant number of people or animals in a relatively short period of time.
This section focuses first on those diseases that affect animals, and secondly on those that
affect humans. It must be understood that many diseases that are generally considered
animal diseases can be transmitted to humans.
PART I: ANIMAL EPIDEMICS
Hazard Identification
Diseases, which can cause epidemics in animals, can gain a foothold in Puyallup in a
number of ways. A disease may be something exotic brought in with animals imported,
either legally or illegally, from some other part of the country or world. The latest
example of this to hit Washington State was the importation of prairie dogs from Texas
during June and July 2002. The Texas Department of Health and the Centers for Disease
Control later issued a warning that the animals might have tularemia, which can be
transmitted to humans.
Other disease vectors include infected animals wandering across the border from
neighboring states or British Columbia. Avian diseases can be brought in by birds on
their annual migration between Alaska and Canada on the north to southern areas either
in the United States, Mexico or other countries as far away as South America.
Contaminated garbage tossed overboard from a ship off the coast, then eaten by animals
when it washes up on our shore has been identified as a disease vector. The Washington
Administrative Code (WAC 16-70-010) currently lists over 120 animal diseases that need
to be reported to the office of the State Veterinarian whenever encountered among
animals within the State. This includes around 35 that must be reported immediately to
prevent their spread.
In many cases animal epidemics are the result of either home grown diseases or factors
we can control through proper animal husbandry. An example of the latter is the spread
of Bovine Spongiform Encephalopathy (BSE). Over the past few years BSE, also known
as "Mad Cow Disease," has made headlines throughout the world. BSE is a
transmittable, slowly progressive and ultimately fatal neurological disorder of adult
cattle. The discovery that it infected a proportion of the cattle in Great Britain led to the
eventual destruction of a large portion of the British herds. In this case the transmission
of BSE in Great Britain was due to a combination of factors. The primary ones seem to
have been the feeding of the remains of dead sheep and cows to livestock, and possibly
through the injection of hormones taken from the pituitary glands of slaughtered cows to
improve breeding.
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Foot and Mouth Disease (FMD) is a highly contagious viral disease of cattle and swine,
as well as sheep, goats, deer, and other cloven-hoofed ruminants. Although rarely
transmissible to humans, FMD is devastating to livestock and has critical economic
consequences with potentially severe losses in the production and marketing of meat and
milk. The disease is difficult to control and has occurred in over 60 percent of the world.
In today's highly mobile environment there is a chance that FMD might be accidentally
introduced and disseminated in the United States. If FMD were to spread unchecked
here, the cost of containment and eradication could reach billions of dollars, causing
extraordinary economic damage.
Pandemic flu is a global outbreak of disease from a new influenza virus that is unlike past
influenza viruses. The current Avian “Bird” Flu falls into this category and could
become a pandemic flu.
All animals, except pets, entering Washington are required to have a certificate of health.
Dogs, cat and ferrets are required to have a current rabies certificate. The State has
adopted a 96-hour rule where certain animals can enter the State for that period of time
for show purposes. For some species, tests or vaccinations are required. However, there
is limited control over companion animals entering from other states. Many people with
their pets move into Washington on a regular basis, their owners never realizing that
rabies certificates are required. However, the number of people who do comply is quite
high. For example during the month of July 2002, the State Department of Agriculture
processed 1677 small animal certificates for animals leaving the state and 982 for animals
entering Washington. In addition 877 certificates for the importation of 24,000 large
animals and 608 for the exportation of 6250 were also processed. The lack of entrance
stations to enforce the certification regulations, on the roads entering Washington leaves
us open to the importation of diseased animals from other parts of the country. In
addition, Department of Agriculture enforcement officers have occasionally caught dog
and cat breeders attempting to bring in animals with forged health certificates.
A new threat to disease control in the animal population in the county is the popularity of
exotic pets such as potbellied pigs. Being owned as pets, and not as livestock, they tend
to travel with families when they move or in some cases, go on vacation. In the case of
potbelly pigs, they are vectors for many diseases that could infect, not only other
potbellied pigs, but also agricultural swine and in some cases humans.
History of Hazard
Animal diseases have a long history. Certain diseases, like rabies, have created their own
mythology and fear in peoples' minds. A rabid dog is well known to attack anything in
sight. However, rabies comes in two types and in only one type does the infected animal
attack anything available. The belief that rabid bats attack people doesn't fit the facts
either. Bats are carriers of rabies but largely immune to its ravages. Generally speaking
bats do not attack people although there are incidents where people have been bitten
without provocation. As such, there is a low transmittal rate of the disease to other
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animal populations. However, in Mexico and South America vampire bats, which live on
blood, do act as vectors for both rabies and other diseases.
In Pierce County there has been historic evidence of rabies and psittacosis, as well as a
few other diseases. Most of these have not occurred in epidemic proportions. In the
early part of this century rabies was considered a major problem appearing in epidemic
proportions, not only in Washington, but also throughout the United States. Today,
unlike some other areas of the United States, where there continues to be a problem with
rabies in some raccoon and skunk populations, Pierce County appears to be largely free
of the disease except in the bat population. The Health Department reports
approximately 10% of tested bats are carriers of the disease. There have been no cases of
rabies in the pet population within Puyallup for at least ten years. Nonetheless, due to the
serious consequences of rabies the Health Department monitors it carefully.
Psittacosis, an infectious disease causing diarrhea and wasting away in birds, is another
problem. It can be transmitted to humans and manifests itself as atypical pneumonia
accompanied by a high fever. It has occasionally been brought into the County with
migratory flocks or through birds imported by pet stores for sale to the general public.
Lyme disease, best known for affecting humans is carried by deer ticks, and exists in
other animals besides humans and deer. A number of cases of dogs coming down with
the disease have been reported. For years all canine cases appeared to get their infections
in other parts of the country. That no longer is the case. Unlike most other ticks the deer
tick is native to Western Washington. Some evidence is beginning to point to other tick
species possibly operating as vectors of the disease.
Other diseases that have affected the animal populations in Washington, sometimes in
epidemic proportions, and could create problems in the future are EHD disease in deer,
Blue Tongue Disease in sheep, Brucellosis and Tuberculosis in cattle, Potomac Horse
Fever, and Pseudo-rabies in swine. Some of these like EHD and Blue Tongue Disease
appear to be confined to Eastern Washington. In both cases they reappear around every
five to six years and appear to be associated with drought conditions or warm winters
where the vector of the disease, a gnat, is more prevalent in the State. There were
outbreaks of Brucellosis in 1979 and again over 1983-4.
History shows that the incidence of animal epidemics is not yet over, the severity of
which will depend on continued vigilance for early detection.
Vulnerability Analysis
The possibility of catastrophic disease affecting animals within the confines of The City
of Puyallup is a very real, although seldom considered threat. Epidemics, both animal
and human, are usually introduced from outside the immediate area, in many cases by
vectors from foreign countries.
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In addition, diseases imported from other countries could create the worst epidemics in
the future. Many diseases that we have not worried about for years, if not decades, not to
mention some that would be totally new in Washington, still exist in many parts of the
world . These include such diseases as African Swine Fever, African Horse Sickness,
Foot and Mouth Disease, Anthrax and so on.
Effects
The effects of animal epidemics include such diverse problems as: economic loss due to
either the direct death of livestock and/or the necessity of euthanasia to living albeit
infected or exposed animals; the need for disposal of the carcasses before they become a
secondary health hazard; loss of primary food supplies, such as the possible loss of meat
and/or dairy products and animal byproducts such as wool; and the loss of recreation such
as has happened recently in Washington State with the death of most of the razor clam
population on the Washington coast due to disease.
A person infected with influenza virus or the Avian Flu can be contagious for 24 hours
before the onset of symptoms, and for seven days thereafter, making it extremely easy for
the virus to spread rapidly to large numbers of people. When a pandemic does occur,
antiviral drugs will be prioritized for people who work in essential occupations, such as
health care and public safety. Measures to slow the spread of a pandemic outbreak could
include temporarily closing schools, sports arenas, theaters, restaurants, and other public
gathering places and facilities. Basic services such as health care, law enforcement, fire,
emergency response, communications, transportation, and utilities could be disrupted for
many weeks.
Another effect, the one which threatens us the most, is the possibility that an animal
epidemic may not just be relegated to the animal population. Rather it might be zoonotic,
or transferable to the human population. Two examples of zoonotic diseases that have
recently become prominent are Lyme disease and West Nile virus. Both of these diseases
have their roots in animal populations and apparently were only recently transferred to
human populations. Another example, mentioned above, rabies, is an obvious case of a
zoonotic disease that has been with us for centuries. It is also very possible that many of
the epidemics that decimated portions of the world’s population had their origin in animal
populations.
Mitigation
Mitigation for animal epidemics revolves around prevention. If diseases that can cause
epidemics are prevented from entering Pierce County or the State of Washington, we will
be in much better shape than attempting to contain a disease that is already established.
Pierce County is working with the City of Puyallup as well as with other agencies to
respond to pandemic influenza and to maintain essential government services if an
outbreak occurs. However, it’s not possible to prevent or stop a pandemic once it begins.
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Monitor local media for updated information. Residents of Pierce County can tune into
government programming on C-RCC, channel 22 in Tacoma and Pierce County and
channel 86 on Click! Network. If a pandemic flu event occurs, up to the minute
information will be posted on the Pierce County website at www.piercecountywa.org -look for the flashing red “Emergency Information” link.
City of Puyallup animal control laws calls for cats and dogs to be licensed and be also
vaccinated appropriately.
First, increasing compliance with the health or rabies certificate requirements would go a
long ways towards prevention. For some species tests or vaccinations are required.
While many animals entering Washington are required to have one of these, many of
their owners are unaware of the requirement. There is limited control over companion
animals entering from other states and without controlled entrance stations at
Washington's borders this will never be totally effective. A beginning mitigative effort
would be to increase education of the public in both the legal requirements and the
rational concerning certificates for pets.
An education program aimed at the public about the requirements relating to animal bites
would be beneficial. Generally the public is unaware that the State requires that all
animal bites be reported.
Interstate movement of animals is regulated by the U.S. Department of Agriculture
Animal/Plant Inspection Services and the Washington Department of Agriculture Food
Safety/Animal Health Division. Both agencies also cooperate in the detection, diagnosis
and control of foreign animal disease, as well as cooperative disease eradication
programs such as for Brucellosis, tuberculosis, pseudo rabies, salmonella in poultry, and
scrapie in sheep. As such, primary mitigation measures are funneled through either or
both of these agencies.
Secondly, following through with the State's requirements that all garbage from foreign
ships be incinerated, or, in the case of food waste, "cooked" by licensed cookers before
being used for animal food, will continue to help prevent the importation of diseases from
foreign ports.
Third, if the flow of illegal exotic birds into the United States for sale in pet stores and to
private owners were stemmed and all birds properly checked and certified to be disease
free it would eliminate many of the bird born disease problems.
Fourth, vaccinating animals in an effort to prevent diseases within the local populations
should be continued. Research into disease prevention should continue, as should
enforcement of the sanitation laws related to animal husbandry.
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PART II: HUMAN EPIDEMIC
Hazard Identification
The latest epidemic to catch the attention of the public is Avian Flu. A pandemic flu is a
new influenza virus that could be much more serious than those seen in a typical flu
season. Different from the usual strains of flu, humans would have no or little natural
resistance to it. There is a vaccine for seasonal flu, but there is no vaccine available at this
time for a pandemic flu and it could take at least six months after a pandemic flu appears
to develop a vaccine.
West Nile Virus while currently not a problem in Pierce County in its movement across
the United States has begun to move into Washington State. Bird deaths, especially in
the crow population, pointed to its arrival the past two years. There are no known human
cases where infection happened in the State at this time. We have to remember that many
other diseases are currently problems. While most of them are not at epidemic levels
there are a few which have reached that point. The table on Select Pierce County
Disease Rates 1996-2000 shows a selection of some of the diseases that over the past
few years have infected numbers of people in Pierce County. While not all of these have
reached epidemic proportions, they all could under the right circumstances and many of
them have touched the City of Puyallup.
History of Hazard as it Affects the City
Puyallup as part of the County, has had its share of disease and epidemics. The most
lethal was the influenza pandemic of 1918-19. Puyallup, like most of the world, was not
spared as the flu, which unlike most strains of flu, killed people in good health in their
20s and 30s.
This pattern of morbidity was unusual for influenza, which is usually a killer of the
elderly and young children. In killing somewhere between 20 and 40 million people
(Some estimates have it higher,) it killed more people than the First World War. It has
been cited as the most devastating epidemic in recorded world history. More people died
of influenza in a single year than in four-years of the Black Death Bubonic Plague from
1347 to 1351. Known as "Spanish Flu" (even though it probably originated in Kansas) or
"La Grippe" the influenza of 1918-1919 was a global disaster. It infected 28% of all
Americans and an estimated 675,000 Americans died from it.

Select Pierce County Disease Rates 1996-2000
(Rate/100,000) Data from the Washington State Department of Health

Disease

AIDS
Chlamydia
Campylobacteriosis

#

1996
Rate

#

1997
Rate

#

1998
Rate

#

1999
Rate

#

2000
Rate

63

9.5

67

9.9

53

7.7

49

7.0

63

8.9

1318

198.1

1462

216.8

1769

257.6

2074

296.3

2073

292.2

72

10.8

79

11.7

58

8.4

47

6.7

60

8.6
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E. Coli 0157:H7
Genital Herpes
Giardia
Gonorrhea
Hepatitis A
Hepatitis B
Non-Gonococcal Urethritis
(NGU)
Pertussis
Salmonellosis
Tuberculosis

18

2.7

11

1.6

13

1.9

16

2.3

21

3.0

247

37.1

218

32.3

207

30.1

268

38.3

240

33.8

41

6.2

58

8.6

68

9.9

37

5.3

45

6.4

409

61.5

480

71.2

404

58.8

628

89.7

536

75.6

69

10.4

54

8

42

6.1

21

3.0

10

1.4

17

2.6

15

2.2

11

1.6

7

1.0

26

3.7

470

140.7

174

51.4

169

49.0

157

43.2

126

35.3

139

20.9

51

7.6

67

9.8

48

6.9

79

11.3

64

9.6

65

9.6

67

9.8

61

8.7

62

8.8

26

3.9

43

6.3

36

5.2

43

6.1

34

4.8

A safe water supply, effective sewage and waste disposal, and aggressive monitoring and
treatment of potential disease outbreaks by public health officials have kept the City
relatively free of serious epidemics in the near past.
However, neither the State of Washington nor Puyallup is immune to epidemics. Some,
such as the flu, pass through on a regular basis. Others are either much more irregular,
such as measles, or are perhaps still developing as a full grown epidemic, as appears to be
happening with AIDS. A number of diseases have had an effect on the population's
health in the City. A few of these include:


Acquired immune deficiency syndrome (AIDS) while relatively new in Puyallup,
only being discovered nationally in 1981, is currently considered epidemic in the
United States.



Measles has been a major childhood disease ever since settlers with a European
heritage moved into Washington during the 1800s. Much of it has been controlled,
however in 1990, Washington experienced the largest measles epidemic since 1979.



Hepatitis B, a serious, highly contagious liver disease is frequent in Washington
including in Puyallup.



Tuberculosis (TB) is another of those diseases which has been around for many years.
The belief, a few years ago, that it would soon be brought under control is no longer
considered realistic. The development of strains that resist treatment, combined with
lifestyles that allow the disease to be transferred easily, has allowed its resurgence the
past few years. Many people, once they become symptomatic, will continue to infect
others until they themselves are located and given treatment. When left to
themselves, many of those who initially resist treatment will also fail to complete
treatment once the symptoms begin to disappear. This could lead to a later
resurgence and also contribute to the development of resistant strains. This is
especially true in the denser urban cores. To counter this the Health Department has
initiated a program of aggressive follow up to make sure that individuals complete a
full course of their treatment. Without these preventative measures we could in the
future see a dramatic increase in the disease rate. It is estimated that between two and
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three new cases are diagnosed in the County each month. This may not seem like
many, but considering that nationally only a few years ago we appeared to be on the
verge of eliminating the disease, the numbers appear depressing.


The standard fall/winter flu season creates its own epidemic on a yearly basis with
some strains causing greater damage than others do. In cases like this, the elderly are
hit the hardest, resulting in a number of deaths attributable to flu each year.



The highly publicized E-Coli epidemic in January of 1993, caused by tainted
hamburger at fast food restaurants was an excellent example of how an epidemic we
are not familiar with can suddenly enter our environment, infect a number of people,
and cause a great deal of suffering before we even realize it is happening. Pierce
County's toll in that epidemic was 73 infected individuals. In 1998, another E-Coli
outbreak occurred in the County from an unknown source at the Puyallup Fair.



Another disease that has come to the foreground in Washington is Lyme Disease.
While the first reported case in Washington was in 1987, by 1999 the incidents had
increased to the point there were 14 confirmed cases of Lyme transmittal in Western
Washington that year. With the large number of people recreating in our wilderness
areas, there is potential for the number of cases to expand rapidly.



Hantavirus Pulmonary Syndrome (HPS) is another of those emerging diseases. HPS
was first reported in the United States in the spring of 1993. As of November 2001,
288 cases had been reported in the U.S. and about 38 percent of the people died as a
result of the infection. Within Washington State twenty-two cases had been reported,
none in Pierce County. Deer mice shed the virus in their urine, saliva, and droppings.
Exposure comes through breathing dust after cleaning rodent droppings or disturbing
nests, or by living or working in rodent-infested settings. Testing shows that
approximately 10% of the deer mice tested are carriers of the disease.

In addition to these, there are many other diseases that affect numbers of the population
on a regular basis. In addition, not all of these are associated with things we are able to
identify easily.
Vulnerability Analysis
While the effects of disease on the population have been minor, the potential for large
epidemics continues to exist. A disease of epidemic proportions in Puyallup would very
likely be brought in by persons, animals, or materials from elsewhere. In addition, the
potential for an epidemic would increase dramatically in the event of a major disaster,
such as an earthquake. In such a case, disease may reach a larger population due to the
absence or breakdown of normal intervening factors.
In the event of a pandemic outbreak, because most or all people would not have
immunity to a pandemic virus, large numbers of persons around the world can be
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infected. Once a pandemic virus develops, it can spread rapidly around the world. The
U.S. Centers for Disease Control and Prevention (CDC) predicts that as much as 25% to
30% of the US population could be affected.
Effects
The impacts could include loss of life or either short or long term debilitation for the
victims. It could include economic hardship for the individuals or their families. Lost
work time affects not only the employee, but also the employer. Loss of productivity due
to individual illnesses is a major business problem today without taking into account the
effects of a major epidemic. In addition, a serious epidemic would likely cause a strain
on current public health and medical resources in Puyallup.
If the current upward trend in AIDS cases continues for the foreseeable future, the impact
will not only strain medical resources, but also those of charitable organizations who
support patients without other resources. This could put a greater financial drain on the
medical system which will have to either absorb some of the costs, of at least emergency
room care if not long term care, or begin refusing service to the indigent who cannot pay
for treatment. Since refusing treatment to the poor has unacceptable moral and social
overtones, medical facilities will have to absorb the costs in some other way or charge
higher fees to offset the costs. The insurance companies who pay for AIDS related
illnesses, may lose their profits. They may then refuse to pay for AIDS related illnesses,
which passes the costs back to the patient, or dramatically increase premiums which
spreads out and passes the costs back to the public.
Mitigation
Basic mitigation measures include, but are not limited to: maintain sewage and waste
disposal systems; promote and fund both childhood and adult immunization programs;
support and provide health education in the schools and on a community level to address
disease transmission and prevention; target the mechanism of transmission of individual
diseases, such as drug usage for diseases like HIV infection and Hepatitis B; maintain
strict health standards for food service employees and eating establishments; maintain
strict health standards for food products; utilize accepted and recommended infection
control practices in medical facilities. The community education programs should be
targeted in particular at high risk groups for blood born pathogens and sexually
transmitted diseases. Both active and passive surveillance methods need to continue to
be used.
Monitor local media for updated information. Residents of Pierce County can tune into
government programming on C-RCC, channel 22 in Tacoma and Pierce County and
channel 86 on Click! Network. If a pandemic flu event occurs, up to the minute
information will be posted on the Pierce County website at www.piercecountywa.org
look for the flashing red “Emergency Information” link.
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Resources:
The Coming Plague: Newly Emerging Diseases in a World out of Balance, Laurie
Garrett, 1994, Farrar, Straus and Giroux, New York.
www.cdc.gov/
www.doh.wa.gov
www.mad-cow.org/current_UK_news.html
www.wa.gov/agr/FoodAnimal/AnimalHealth/default.htm
www.statelib.wa.gov/
www.mayoclinic.com
http://www.doh.wa.gov/ehp/ts/Zoo/WNV/WNV.html
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HAZARDOUS MATERIALS
(Biological, Chemical, and Radiological)
Definition of Hazard
Hazardous materials are materials which, because of their chemical, physical or
biological properties, poses a potential risk to life, health, the environment, or property
when not properly contained. It includes materials that are explosive, flammable,
combustible, corrosive, reactive, poisonous, biological or radioactive. They can be solid,
liquid or gaseous.
Hazardous materials incidents may be either generated from a fixed site or the result of a
transportation related accident or release. Not included here are terrorist incidents or
radioactive releases from a fixed nuclear facility (FNF). Hazardous materials use in
terrorism is covered in the Terrorism chapter and there are currently no local fixed
nuclear facilities that would be an immediate threat, through the release of material, to the
City of Puyallup.
Hazard Identification
The types of materials that can cause a hazardous materials spill are wide ranging in
nature. Incidents involving these materials include materials such as chlorine, sodium
hydroxide, sulfuric acid, radioactive isotopes, anhydrous ammonia, gasoline and other
hydrocarbons. They may include medical/biological waste from hospitals or clinics. The
lists are long and include many other items used in manufacturing, medicine,
construction, etc.
While not totally inclusive, a good place to start when looking at what materials may be
hazardous is to look at the lists developed for reporting under the Emergency Planning
and Community Right-to-Know Act (EPCRA) also known as Title III of the Superfund
Amendments and Reauthorization Act of 1986 (SARA).
There are four groups of chemicals subject to reporting under this act. They are:
1. Extremely Hazardous Substances- These chemicals have acutely toxic properties.
Includes approximately 366 chemicals.
2. Hazardous Substances- Includes approximately 720 chemicals
3. Hazardous Chemicals- Inventories of these chemicals and material safety data
sheets for each must be submitted if they are present at the chemical facility in certain
amounts.
4. Toxic Chemicals- Chemicals or chemical categories that appear on the list because of
their chronic or long-term toxicity. Includes 325 chemicals.
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For 2005 the Local Emergency Planning Committee reports they have received XXX
Tier II reports listing quantities
of these four types of hazardous
materials
at various
Methamphetamine
Labs and
Dump
Sites
facilities throughout the City of Puyallup.

in

Pierce County

Uncontrolled releases of hazardous materials can occur at any time in Puyallup and
1997 1998
1999 For
2000
Pierce County and impact water, air, life,1995
land or1996
a combination
of the four.
1999,2001
Labs have been13
48 there42
104
137pounds
201of 175
the latest year for which statistics
released,
were 1,811,503
Dump
Sites
2 and 9land in Pierce
2
22
66
hazardous chemicals released
into
the air, water
County22
from 33
15 While
57 these
44 numbers
126 seem
159high234
241
industries and companies Totals
located in the County.
they are
actually a decrease from previous years (See Attachment 1). This does not include such
things as diesel and gasoline spills from accidents, methamphetamine drug labs, illegal
dumping of hazardous materials, etc.
The long term environmental effects are also much better understood today than they
were in the past. We now understand that even when the effects of a release are not
immediately visible they may have long-term negative consequences many years in the
future.
History of Hazard as it Affects Puyallup and the County
There is an ever increasing rate of occurrence
of incidents involving hazardous substances
within Pierce County and Puyallup. Past
occurrences of hazardous materials release
have been caused by illegal dumping, drug
labs, floods, storms and other natural
phenomenon, human error, equipment failure,
transportation accidents, and other unknown
causes.

Pierce County Spill Incidents:
Calls Received by
Department of Ecology 1997-2001
1997
1998
1999
2000
2001

299
438
552
773
913

Vulnerability Analysis
The combination of possible sources of exposure to our sizable population and workforce
presents complex problems to responders. It is difficult to find a home, school, hospital or
place of business that is not vulnerable to the possibility of a hazardous materials release.
Hazardous chemicals are prevalent throughout our society. While industry is the primary
user and maintainer of hazardous chemicals, we also have them in our homes, in our cars,
at our places of work and frequently where we recreate. They move through our society
on our highways, rail lines, pipelines, and by ship and barge in Puget Sound. Major
transportation routes are utilized by our trucking industry to transport chemicals to not
only manufacturing plants but also businesses and retail outlets. It is safe to say that
nearly every one of the residents of the City of Puyallup is vulnerable to the effects of a
hazardous chemical spill.
Clandestine drug labs and illegal dumping present yet another concern. Over the past
few years Puyallup and throughout Pierce County has seen a dramatic growth in the
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number of clandestine drug labs and drug lab dump sites. Each of these has to be treated
as a chemical hazard site and decontaminated before the property can be used again.
Illegal drug labs can be set up in homes, apartments, vacant buildings, shacks in the forest
or even in a van parked on the street. Illegal dumping continues to be a concern
throughout the County and the City.
Biologically hazardous materials (etiological materials) are present in Puyallup.
Commonly, these materials, blood, cultures and samples, bandages, hypodermic needles,
scalpels etc., are generated by hospitals, clinics, nursing homes, home care, veterinarians
and drug users. Through improper disposal of etiological substances, Acquired Immune
Deficiency Syndrome (AIDS), Hepatitis, and other diseases are spread. Decontamination
of most of the material generated by hospitals and clinics is done in house in autoclaves.
This is especially true of hardware such as needles, surgical tools, etc. Contractors
handle much of the rest. Still there is a certain percentage, especially that which is
generated by the general public, which makes its way into the environment.
Radiological hazards can also result from accidents at medical facilities, research
facilities, or colleges that use radiological materials. As of April 25, 2002 the
Washington State Department of Health listed 14 licensees for radioactive materials in
Pierce County. This includes Good Samaritan Hospital. While each of these licensees
utilizes radioactive materials, the quantities used and stored in-house are very small. On
the other end of the scale, radioactive materials are shipped through the county en route
to or from our military bases here in Washington. These could potentially move through
the City by rail, or truck. Or they could be above the City through the air traffic that
passes over Puyallup either commercial or military.
Releases or spills might also be caused by natural disasters. Floods, windstorms, and
earthquakes have all caused spills in the past. Another possibly for a hazardous materials
release is during an act of terrorism. This is discussed in the chapter on terrorism.
Effects
The effects of a hazardous materials incident depend largely on the nature of the spill,
location of the spill, local weather conditions, and area of incidence. Any incident in
which hazardous materials are involved has the potential for escalation from a minor
incident into a full-scale disaster. The hazardous properties of chemicals, motor fuels,
radioactive substances and other potentially dangerous materials range from explosive to
highly flammable to poisonous.
These materials have the potential to contaminate the air, water, and land and can be
harmful to human, animal and plant life. In addition they can cause destruction of
property, business interruption, contamination of land, buildings and property, and long
term environmental degradation. The release of hazardous materials may also result in
the short term or long term evacuation of the affected area. In the case of some
radioactive materials the effects of a spill could last for generations.
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Mitigation
The Department of Ecology provides 24-hour spill response to deal with nearly all types
of environmental emergencies. State law requires all spills to be reported to the
Emergency Management Division of the Military Department, the Department of
Ecology, and Puyallup’s Local Emergency Planning Committee by the responsible party.
In turn the City is notified of spills within its boundaries and appropriate action is then
taken.
Title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA), also
known as the Emergency Planning and Community Right-to-Know Act (EPCRA), was
established to prepare state and communities for potential chemical emergencies. Another
purpose was to increase the public’s knowledge and access to information on the
presence of hazardous chemicals in their communities. Title III citizens have the “rightto-know” about hazardous substances in and around their community.
Additional Information
www.epa.gov
www.energy.gov
www.ecy.wa.gov
www.doh.wa.gov
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ATTACHMENT 1: INDUSTRIAL HAZARDOUS MATERIALS RELEASES: PIERCE CO. 1999
Reported releases (in lbs.), of all chemicals, for Pierce County, WA, in 1999, all industries.
Chemical
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

Acetaldehyde
Ammonia
Arsenic Compounds
Asbestos (Friable)
Barium Compounds
Benzene
Carbonyl Sulfide
Catechol
Certain Glycol Ethers
Chlorine
Chlorine Dioxide
Chloroform
Chromium
Chromium Compounds
Copper
Copper Compounds
Creosote
Cresol (Mixed Isomers)
Cyclohexane
Dichlorodifluoromethane
Dichloromethane
Diisocyanates
Etheylbenzene
Ethylene Glycol
Formaldehyde
Formic Acid
Hydrochloric Acid (Aerosols only)
Hydrogen Fluoride
Lead Compounds
Lithium Carbonate
Manganese
Manganese Compounds
Methanol
Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Molybdenum Trioxide
N-Hexane
N-Methyl-2-Pyrrolidone
Naphthalene
Nickel
Nitrate Compounds
Nitric Acid
Pentachlorophenol
Phenol
Polycyclic Aromatic Compounds
Propylene
Styrene
Sulfuric Acid (Aerosols only)
Tetrachloroethylene
Toluene
Xylene (Mixed Isomers)
Zinc Compounds
Total

Total Air
Surface Water
Emissions
Discharges
45, 604
11,300
99,300
7,400
.
.
1
.
32
3,560
2,138
.
201,184
.
0
40
1,740
100
337
0
765
0
34,800
3,300
255
0
.
.
954
278
.
.
1,805
10
30,400
1
1,147
.
21,548
.
16,082
.
5
.
10,320
.
3,421
0
20,581
3,200
.
3,000
140,243
.
84,031
.
14
.
316
.
287
5
234
16,100
609,717
2,400
34,544
.
29
.
255
5
2.985
.
5,816
.
43
.
286
250
0
38,700
11
.
.
.
24,667
0
3,420
1
.
.
62,413
.
31,800
.
10,365
.
52,221
.
73,584
.
23
.
1,629,723
89,650

Releases to
land
.
.
.
.
1
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
130
.
.
.
.
2
.
.
5
.
.
.
.
.
.
.
.
.
0
.
.
.
.
.
.
.
.
.
2
140

Total On- site
Releases
56,904
106,700
.
1
3,593
2,138
201,184
40
1,840
337
765
38,100
255
.
1,232
.
1,815
30,401
1,147
21,548
16,082
5
10,320
3,551
23,781
3,000
140,243
84,031
16
316
292
16,339
612,117
34,544
29
260
2,985
5,816
43
536
38,700
11
.
24,667
3,421
.
62,413
31,800
10,365
52,221
73,584
25
1,719,513

Total Off-site
Releases
.
.
.
.
6,371
.
.
.
.
.
.
.
250
.
5,540
.
6,480
.
.
.
.
.
.
640
3,145
.
.
.
8,136
.
5
33,791
.
9,038
.
.
.
.
.
5
.
3
.
1,659
5,300
.
.
.
.
37
.
11,590
91,990

12/2000, EPA.
Total On-and Off
site Releases
56,904
106,700
.
1
9,964
2,138
201,184
40
1,840
337
765
38,100
505
.
6,772
.
8,295
30,401
1,147
21,548
16,082
5
10,320
4,191
26,926
3,000
140,243
84,031
8,152
316
297
50,130
612,117
43,582
29
260
2,985
5,816
43
541
38,700
14
.
26,326
8,721
.
62,413
31,800
10,365
52,258
73,584
11,615
1,811,503

A decimal point in a column denotes either:
1. if a decimal point is reported across an entire row, the facility submitted a Form A (i.e., the facility certified that its total annual
reportable amount is less than 500 pounds, and does not manufacture, process, or otherwise use more than 1 million pounds); or
2. if a decimal point is reported in a single column, the facility left that particular cell blank in its Form R submission (a zero in a
cell denotes either that the facility reported "0" or "NA" in its Form R submission).
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PIPELINES
Definition of Hazard
Pipelines are transportation arteries carrying liquid and gaseous fuels. They may be
buried or above ground. Through the City of Puyallup most of the pipeline mileage is
located underground.
Hazard Identification
Pound for pound, the transportation of liquid and gaseous fuels is safer than by any other
transportation method. However, when there is an accident in relation to a pipeline the
consequences can be disastrous. Of the three major pipelines in Pierce County, Puyallup
has one, Northwest Pipeline, that skirts the edge of the City. In addition, a network of
distribution lines, for natural gas, crisscross the populated portions of the City.
Northwest Pipeline, a subsidiary of Williams Pipeline, is a natural gas pipeline and
crosses the County border from King County on the Muckleshoot Indian Reservation,
crosses to the west of Lake Tapps, skirts the eastern edge of Sumner and the southeastern
portions of Puyallup, crosses Meridian around 122nd and then continues southwest until it
crosses the Nisqually River just east of McKenna. It carries natural gas at pressures up to
960 psi.
The McChord Pipeline is short compared to the other major pipelines in the County being
only 14.5 miles long. It is operated by U.S. Oil & Refining Company. The pipeline
carries aviation fuel from the Port of Tacoma along the east and south sides of the City of
Tacoma to McChord Air Force Base.
Olympic Pipeline has a gasoline pipeline that runs through Pierce County coming in from
the north along the Interstate 5 corridor, passing through the west edge of Milton and the
south section of Fife. From Fife, feeder lines run to a number of points in the Tacoma
port/industrial area. From there the line turns south, crosses the Puyallup River and
proceeds to Fredrickson. From there it changes direction going southwest. It crosses
Fort Lewis, goes through Roy and crosses the Nisqually River downstream of McKenna.
It carries gasoline, diesel and aviation fuel at pressures of up to 1,400 pounds per square
inch.
History of Hazard as it Affects the City
Puyallup has no recent history of major pipeline breaks or accidents. There have been
occasional small spills or leaks, but these are generally controlled by the individual
companies. There was some question in 1996 when it appeared that flooding in the
White River was undermining the supports for the natural gas pipeline where it crossed
the river. The company was able to shut off the flow and handled the problem without
incident.
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Vulnerability Analysis
The Bellingham incident where an Olympic Pipeline spill of over 229,000 gallons of
gasoline killed three people gives a good idea of the potential from a large spill. If the
Bellingham spill had progressed further down the creek into the more populated portions
of town before igniting it could have burned down large portions of the downtown. A
similar spill in Pierce County could have similar consequences.
The pipelines, which run through the County, were all originally located away from the
major population centers. However, the continued expansion of the population base has
located many people close to them. A major break at the wrong spot could shut down
major transportation routes for a short period of time and affecting not only Puyallup but
the larger Western Washington community.
Effects
The major effects would revolve around explosions and major fires in not only the rural
areas of the County but also the suburban areas and the small cities and towns lying along
the paths of the pipelines. Other effects could include death, transportation disruption,
major environmental degradation, both short and long term, loss of livestock, and
economic disruption.
Mitigation
The biggest way to reduce pipeline incidents is to fully comply with the safety measures
enumerated in the Pipeline Safety Act. Regular checking of the pipeline for damage,
corrosion, land movement that might affect the ability of a pipeline to safely carry
product all can assist in preventing spills.
Educating the public as to the hazards of pipelines and their location in the community
would help them understand not only where the hazard is but give them a realistic idea of
the vulnerability of their neighborhood. This could be incorporated into Pierce County's
PC NET neighborhood preparedness program.
Agencies such as schools, churches and others which have an interest in their own safety
must assist in community wide planning for response to pipeline incidents. They should
also make emergency plans for their own facilities.
References
www.ferc.fed.us/
www.wutc.wa.gov/pipeline/ccops.
www.mrsc.org/pubsafe/modelgasord.htm
www.mrsc.org/pubsafe/modelpipeord.htm
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TERRORISM
Definition of Hazard
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 of it, in furtherance of political or social objectives.”
These acts can vary considerably in their scope. They range from cross burnings and the
spray painting of hate messages on houses to the destruction of civilian targets such as
the World Trade Center in New York and the Murrah Federal Building in Oklahoma
City. In some cases, violence in the schools has also been labeled as a form of terrorism.
Hazard Identification
Although terrorism can strike at any given time or place, there are a few specific sites of
potential terrorism that should be noted. Military installations, government officers and
institutions, dams, water supply sources, power distribution systems, communications
terminals, and financial centers are all susceptible to incidents of terrorism within the
state. Random acts of violence, such as detonation of an explosive device in a public
area, especially areas with large concentrations of people, are also within the scope of
terrorism. First responders need to also be alert for secondary devices targeting them.
Terrorism may include the use of weapons of mass destruction including nuclear,
biological, and chemical agents. The nuclear includes both the direct detonation of a
nuclear device and the use of a "dirty bomb" which could distribute radioactive material
with a conventional explosive
Today, terrorism in Western Washington appears to be the result of perceived threats to
the norms of small segments of the population. While homegrown terrorism from the
radical left was perceived to be the larger problem during the late 60’s and 70’s, today,
with some major exceptions such as some radical environmentalists and some animal
rights groups, it appears to come more from the radical right.
Racial hatred fuels a large percentage of contemporary terrorism both in American
society and here in Puyallup and through Pierce County. Whether it is the beating of an
immigrant or the burning of a cross in a family’s yard, the act is to intimidate, not just the
individual, but all others who might associate with the individual. The increase in neoNazi support and white supremacy movements, and the violence against sexual minorities
are all tendencies in this direction.
Some in the anti-abortion movement advocate violence. The bombing of the Westgate
Family Medicine Clinic in 2001, which preformed abortions, brought that problem home
to Pierce County.
On the other end of the scale, we see in the radical left a developing conflict between the
radical environmental movement and those they perceive as being their enemies. This
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includes loggers, developers, oil interests and any others perceived to be antienvironmental. Another group, composed of radical animal rights activists have released
valuable research animals, damaged or destroyed research labs, thrown blood on those
wearing furs and vandalized fur farms.
Religious intolerance has fueled many incidents of terrorism throughout history. When
combined with political objectives the destruction of property or lives can be very great.
The post Reformation wars between Catholics and Protestants in Europe have echoes
which persist today. In addition, in spite of efforts by many to the contrary the lack of
understanding and tolerance between the adherents of Christianity, Islam and Judaism
continues.
On the international scale, terrorism has frequently been fueled by outside forces who
seek to destabilize a current political regime. Historically, this has not usually been a
major problem in the United States. However, the initial bombing of the World Trade
Center on February 16, 1993, signaled a change in the orientation of foreign terrorist
groups. This was fully manifest in the attacks on the World Trade Center and the
Pentagon on September 11, 2001. The mailing of anthrax letters to the media and
members of Congress also signals a new and alarming trend. Whether internal or
external in their origin, terrorists have shown that the capability of carrying off such an
attack is possible in today's world.
History of Hazard as it Affects the City
Throughout the history of Western Washington there have been incidents of what could
be called terrorist incidents. In Pierce county there have been church burnings, racial
cross burnings, and the beating of individuals perceived as homosexual. Its early years
included incidents directed at the Native American population including the Mashael
Massacre and later the forced eviction of the Chinese population and the burning of their
homes and businesses in 1885.
More recent incidents continue to plague Pierce County. In 1972 Tacoma's Model Cities
and Human Rights offices were burned. In 1990 white supremacists were arrested just
before starting their own reign of terror. They had planned to bomb a gay bar in Seattle
and then move to Pierce County where they would bomb a number of bars with an
African American clientele and Korean businesses. In 1993 an African American church
was burned. In 1998, a series of hate crimes linked to a white supremacy group occurred.
This incident involved mainly the vandalism of property via spray-painting racial slurs
and derogatory remarks on private and public property in Tacoma. Just recently, on June
11th 2001 the Westgate Family Medicine Clinic was bombed just after noon. The three
employees inside at the time were able to walk away.
Puyallup is not isolated from these incidents. The occasional problems that have shown
up in the Puyallup School System are symptoms of larger interracial problems that could
fuel violence in the City.
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Vulnerability Analysis
The bombing of the Murrah Federal Building in Oklahoma City and the attacks of
September 11, 2001 brought home to everyone the vulnerability of our society to
terrorism. The first, an example of homegrown terrorism, reminded us that radical beliefs
and hatred do not have to come from outside the country. The second, by radical Islamic
militants on a suicide mission, reveals to what extent those with a hatred of Western
culture will go to in order to harm us. The coordination of the attacks, the use of normal
air transport, the targeting of civilian centers and the use of suicide attackers all show an
increase in the scale and sophistication of our external terrorist threat. The support both
financial and other, by foreign governments for terrorist activities also increases the
ability of terrorists to strike anywhere in the world.
There are three major goals of foreign terrorists: hurt the economic infrastructure of the
United States, scare the population, and gain recognition for their cause. All of these can
be done by the threat alone, without actually striking if the target group believes the
threat is credible. The attacks on the United States have shown that the threat is credible.
The infrastructure of Puyallup has many points that could be attacked by either internal or
external groups. Highway bridges, banks, gas pipelines, power lines, industry, especially
those which have large quantities of hazardous chemicals, are all largely unprotected.
With the railroad passing directly through town the possibility of derailing a train
carrying hazardous chemicals is always a possibility. The Western Washington Fair,
with its large number of people and limited protection, would seem to be the primary
target in Puyallup. Because of our free society major governmental and economic
entities are vulnerable.
In summary, Puyallup, like other parts of the nation, is very vulnerable to attack by
terrorists, especially the new breed, the suicide bomber who has no interest in surviving
his or her act of vengeance.
Effects
The effects of terrorism include, but are not limited to death, injury and a feeling of fear
and helplessness in the general population. It can destroy property, lifelines and the basic
social fabric. On a large scale, it destroys major portions of a large city’s infrastructure
creating physical and economic hardship for some time in addition to the initial death and
destruction. Long term psychological damage to a portion of the population is also
possible.
Mitigation
Mitigation begins with the recognition that terrorism is still a problem today. Now that
both the September 11, 2001 attacks and the anthrax attack of 2001 are over that does not
appear to be a problem. We have as a society been brought to the realization that
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terrorism is not just a problem outside our own borders. Some people looked upon the
Oklahoma City bombing as an aberration. The threat seems much more real now.
On the local scale, mitigation comes down to a few basic factors. First, it can begin with
education of children into the fact that in this country all people have the rights
guaranteed to them by the Constitution; that no group has the right to impose its will on
others in the society. The more pluralistic a society becomes the more difficult it is to
satisfy all its members and the easier it is for a group to feel that terrorism might be the
only way to have its voice heard. Proper training on the rights of others combined with
the just and equal application of the laws to all, will help over time to eliminate the
feelings of helplessness and rage that lead to internal terrorism, whether a cross burning
or the Oklahoma City bombing.
Secondly, citizens need to become more aware of their surroundings. Paying attention to
unusual behavior and reporting it to the authorities could help prevent problems in the
future. It was the recognition of parallels between letters received and the rantings of the
Unabomber that led Theodore Kaczynski's brother to first suspect him and then turn him
in. The incorporation of training on recognizing suspicious activities and what to do
about them into the PCNET program in Puyallup should make our citizens much more
aware of the problem and what to do about it.
In response to the attacks of Sept. 11, 2001, Pierce County formed a Terrorism Early
Warning and Response Task Force. This team includes directors and managers from the
business, health, medical, military, port, public safety, transportation and utility sectors.
Its mission is to resolve problems associated with responding to a terrorist attack by
identifying potential threats to the community and developing plans and procedures to
prevent, respond and recover from an attack. The plans and systems include:
- New methods of communicating intelligence information from the federal government
and military to local law enforcement;
- New procedures and practices for decontamination at specific hospitals;
- Web-based information systems to display information and maps of targets and
resources;
- Integrated command and control system for all responding agencies;
- Tying into a nationwide resources database.
The tracking of groups that have either advocated terrorist activities in the past or are
currently advocating terrorist activities is one obvious way of maintaining some control
over the situation.
Terrorist cells usually consist of small secretive group of individuals that are by their very
nature difficult to track, difficult to predict their targets, and difficult to defend against.
However, through education of the public, training of first responders, proper
coordination of public resources, our public and private safety systems offer an
unprecedented capability to negate terrorism. Puyallup should use existing processes and
methodologies developed for the successful management of other threat potentials as a
starting point. Using the plans and systems developed for other threats, and modifying
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them to fit a terrorism scenario, and using information gleaned from others who have
dealt with terrorism in the past will facilitate the development of a comprehensive
counter-terrorism program.

Resources:
www.acep.org/1%2C4634%2C0.html
www.csis.org/
www.fbi.gov/
www.homelandsecurity.org/
www.whitehouse.gov/homeland/
www.cia.gov/terrorism/pub_statements_cbrn.html
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TRANSPORTATION ACCIDENTS
Definition of Hazard
Transportation systems in Puyallup consist of road and rail. However air traffic passes
over the City and as such must be taken into account. These forms of transportation are
prone to accidents that could lead to an emergency or disaster. The accidents may have
either a natural or human cause. For the purposes of City planning we are not referring to
the typical auto verses auto which are handled on a day to day basis by our emergency
responders, but rather to those which threaten the lives or property of a significant
number of people or the environment.
Transportation accidents can come in a variety of guises. They may involve a large
number of people in a mass casualty incident (MCI) such as a bus verses train accident; it
could involve the crash of a military plane carrying munitions or it could involve a tanker
truck loaded with chemicals overturning on the highway.
History of Hazard as it Affects the City


Road Transportation: Over the years there have been several major accidents in
Pierce County. While many of these have happened along the I-5 corridor others have
happened on other major roads, especially on State Route 16 at the Narrows Bridge.
Major accidents have occasionally happened due to heavy fog, freezing rain, side
winds or to ice forming on bridges. These types of accidents happen every year.
Occasionally tank trucks, chemical trucks, busses or other vehicles, which could lead
to a major incident, are involved. Some of these have closed down the highways for
portions of a day and some have required evacuation of neighboring buildings,
however, none has caused large long term evacuation or closure of the highways for
long periods of time.



Railroad Transportation: Two major contemporary rail accidents in Pierce County
were located along the shore of Puget Sound near DuPont. The first in 1984 was an
Amtrak derailment injuring a number of people, luckily with only minor injuries. The
second involved the derailment of a train into Puget Sound during the winter storm of
February 1996. In this case the train, carrying chemicals, while partially leaving the
tracks and plunging into the water, did not injure a large number of people. In
addition, the tank cars remained intact and so there was very little spillage. Even the
small scenic tourist railroad running from Elbe up the Nisqually River towards Mt.
Rainier can pose a threat. It has had occasional problems over the years including
losing a wheel from the engine while pulling a load of passengers December 15, 2001.
While no injuries were sustained it shows that a mass casualty incident could occur
even there.



Air Transportation: Pierce County has been the scene of dozens of airplane crashes
over the years. Most of these have been small craft with one or two people in them.
However, the occasional major crash shows the potential for a major airplane incident
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involving Puyallup. Probably the best known crash is that of a Marine transport plane
in which the 32 marines aboard lost their lives when it crashed into the side of Mt.
Rainier December 10, 1942. This however is not the worse aviation disaster to befall
the County. On Thanksgiving night 1952, a C-54 transport crashed in southern Pierce
County killing 37 people. The lone survivor was a young boy who lost his parents,
two brothers and a sister in the crash. The County came close again when a Northwest
Orient Airlines flight crashed into Puget Sound on the Pierce County border off Dash
Point in April of 1956. Of the 37 people on board all but three survived.
Test pilots from Boeing have crashed in the County. Military planes have flown into
each other. Pilots have crashed during 4th of July celebrations. Ultralights have crashed
and there is even a incident where a plane attempting to takeoff without its pilot did not
make it. Mt. Rainier, sticking up above the rest of the County’s landscape, has accounted
for a number of accidents.
In addition to these problems, pieces of planes have occasionally fallen off during flights
over Pierce County. A jet tire fell on Brown’s Point; a jet canopy popped off and hit a
home in 1954; a piece of a C-141 Starlifter fell into a yard 1979; and in 1984 the tail cone
of a Boeing 747 fell into a field north of Puyallup.
Any or all of these incidents could happen to Puyallup in the future.
Hazard Identification


Road Transportation: Privately owned vehicles and local bus services provide the
primary means of transportation for individuals in Puyallup. Freeways, highways,
and roads serve the area. The principle roadways in Puyallup include Highways 161,
167, and 512. All major highways carry high volumes of traffic, including large
numbers of commercial vehicles. These include busses, both commercial and school,
and others transporting commercial goods and hazardous materials. A major road
transportation emergency could be caused by an accident by any one of these carriers.
In addition, it may not just affect those on the road, but if carrying hazardous
materials could require closure of businesses and either sheltering in place or
evacuation as necessary.



Railroad Transportation: Railroad passenger transportation exists in Puyallup in the
form of Amtrak and Sounder. Amtrak follows the tracks along Puget Sound north of
the Nisqually River to Point Defiance, then through Tacoma and Puyallup and up the
Auburn Valley. There are approximately 63 trains of all types that travel through the
City daily. Sounder commuter rail service is providing two-way service during peak
hours between Tacoma and Seattle on weekdays. Eventually, service will be
expanded and will operate along the entire 82-miles of track between Everett and
Lakewood. There are also major industrial railroad lines run by Burlington
Northern/Santa Fe and the Union Pacific which run north and south through Puyallup.
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Air Transportation: There are currently (2002) 14 active airports or airstrips in
Pierce County. The nearest airfields include Thun Field, Gray Field, McChord and
SeaTac. These range tremendously in size and use. At one end of the scale you have
McChord and Gray Fields, both major US military facilities. At the other end of the
scale you have Thun field.



The terrorist attacks on the Pentagon and the World Trade Center have brought home
the damage which could happen should a plane fly into any one of a number of
facilities in Puyallup. Potential targets could include Western Washington Fair
Grounds.
Vulnerability Analysis
Thousands of people live in close proximity to all types of transportation routes we have
here in Puyallup.


Road Transportation: The City is likely to experience an increase in number of
accidents along its highways as congestion increases. Traffic accidents are influenced
by weather conditions, speed of traffic and number of vehicles occupying the road.
Conditions that usually lead to accidents include, but are not limited to, rain, fog, ice,
high speed and heavy traffic congestion Many of the trucks are cited for faulty
equipment, such as bad brakes, being overloaded, or a host of other violations.



Railroad Transportation: The greatest risk, from freight cars traveling through
Puyallup, is the potential for a hazardous materials spill. Possible death or injury
could occur when people’s daily activities merge closer and closer to railroad tracks.
All together these lines run near schools, commercial, residential and transportation
facilities. A major train wreck, especially involving hazardous materials, could
directly affect any one, or more of these facilities. A passenger train accident, like the
one in 1984, could result in a major mass casualty incident.



Air Transportation: The majority of airplane accidents occur during or shortly after
takeoff or in the process of landing. Flight patterns both into and out of our military
airfield go directly over heavily populated portions of the City as well as major
transportation routes. A loss of power and crash by one of these could devastate
many blocks of urban or suburban housing. Many of the smaller airports in the
County were traditionally built in areas with low population. However, as our
population base expands many of these are now surrounded either by housing or
businesses.

Effects
Transportation accidents, depending on the type, can have a profound effect on the
community at large. Some involve quantities of hazardous materials requiring evacuation
and/or hospitalization of large numbers of people. Even when no hazardous materials are
involved, they may become mass casualty incidents. As such they can overtax the
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medical, fire, police and volunteer response agencies. They may damage private property,
destroy businesses, close roads or highways. They may cause long term ecological and
economic damage to the city.
Mitigation
For any type of transportation accident, mitigation involves first and foremost, the
following of safety guidelines and using caution in unusual conditions or situations.
Inspections required on a regular basis on carriers, as well as, infrastructure such as
highways, airports, etc. must be carried through as required by the regulations in place to
prevent transportation incidents. In addition, as new technology comes into being or new
information is gathered as to the cause of transportation accidents, regulations on safety
and maintenance need to be updated.
Examples of other mitigative measures that have been broached in the past include:




Seat belts on busses;
Mandatory drug tests for drivers, airline and train crews;
Reduce train speeds

For more information:
www.ntsb.gov
www.faa.gov/
www.wsdot.wa.gov/
www.wutc.wa.gov/
www.soundtransit.org
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