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CHAPTER 2
Flood Risk Assessment
2.1 Introduction
The Federal Emergency Management Agency (FEMA) states, “Risk, for
the purpose of hazard mitigation planning, is the potential for damage,
loss, or other impacts created by the interaction of hazards with
community assets” (Figure 2.1). The risk assessment provides the
factual basis for Thurston County’s flood mitigation strategy presented
in Chapter 3. This chapter offers information about of the type of
flooding, location, extent, severity, probability of occurrence, and
previous occurrences to familiarize readers with Thurston County’s
most common or likely problems. Estimates of flood losses are also
provided to characterize the county’s vulnerability to flooding.
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Figure 2.1: Community risk from hazards (FEMA Local Mitigation
Planning Handbook).
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2.1.1 Federal Disaster Declarations
Communities subject to emergencies resulting from hazards supply the
first line of defense. The federal government issues disaster
declarations under the Stafford Act when local and state government
combined response capabilities cannot address major emergencies.
Federal declarations activate a variety of federal funding programs to
assist communities, businesses, and individuals with recovery. The
declaration triggers the Disaster Mitigation Act, which provides hazard
mitigation assistance grants to states – a chief source of funding for
developing hazard mitigation plans and mitigation projects.
Washington state has received 52 major federal disaster declarations
since 1956 i.
Thurston County has received 22 declarations (Table 2.1). Flooding in
the county is common, and on an annual average basis, is the costliest
natural hazard. Between 1962 and 2016, Thurston County received 16
federal disaster declarations related in some part to the adverse effects
of flooding (Figure 2.2). Total countywide flood damage estimates over
this period exceed $206 million (HVRI, 2016). The February 1996 flood
alone cost uninsured private property owners in Thurston County
losses of more than $22 million. Statewide, FEMA provided over $72
million in aid to flood victims, businesses, and local governments for the
December 2007 floods and over $12.8 million for the January 2009
floods.
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Table 2.1: Thurston County Federal Disaster Declarations, 1965 to 2016
Disaster
Number
196
322
328
414
492
545
623
852
883
981
1079
1100
1159
1172
1361
1499
1671
1682
1734
1817
1825
4056

Declaration
Date
May-1965
Feb-1972
Mar-1972
Jan-1974
Dec-1975
Dec-1977
May-1980
Jan-1990
Nov-1990
Mar-1993
Jan-1996
Feb-1996
Jan-1997
Apr-1997
Mar-2001
Nov-2003
Dec-2006
Feb-2007
Dec-2007
Jan-2009
Mar-2009
Mar-2012

Incident Type

Title

Earthquake
Flood
Flood
Flood
Flood
Flood
Volcano
Flood
Flood
Severe Storm(s)
Severe Storm(s)
Flood
Severe Storm(s)
Flood
Earthquake
Severe Storm(s)
Severe Storm(s)
Severe Storm(s)
Severe Storm(s)
Flood
Severe Storm(s)
Severe Storm(s)

Earthquake
Severe storms & flooding
Heavy rains & flooding
Severe storms, snowmelt & flooding
Severe storms & flooding
Severe storms, mudslides, & flooding
Volcanic eruption, Mt. St. Helens
Severe storms & flooding
Severe storms & flooding
Severe storms & high wind
Severe storms, high wind, and flooding
High winds, severe storms and flooding
Severe winter storms, land & mudslides, flooding
Heavy rains, snow melt, flooding, land & mud slides
Earthquake
Severe storms and flooding
Severe storms, flooding, landslides, and mudslides
Severe winter storm, landslides, and mudslides
Severe storms, flooding, landslides, and mudslides
Severe winter storm, landslides, mudslides, and flooding
Severe winter storm and record and near record snow
Severe winter storm, flooding, landslides, and mudslides

The number and frequency of federal disaster declarations affecting
Thurston County paint a picture of the risks that natural hazards pose.
These statistics highlight the frequency of major natural disaster in the
county:
•

Between 1965 and 2016, Thurston County received 22 federal
disaster declarations.

•

Only 147 counties or U.S. Census designated places have
received 20 or more federal disaster declarations; only 4 percent
of counties or U.S. places share this distinction.

•

As of 2016, eight counties in Washington experienced 20 or more
disaster declarations. Thurston and Wahkiakum counties tie for
having the fifth highest rate of declarations in the state.
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Figure 2.2: Flood-Related Federal Disaster Declarations by Washington
Counties, 1956 to June 2016

2.1.2 Risk Assessment Definitions
The Thurston County Flood Hazard Mitigation Plan (FHMP) uses a
subjective risk measurement process based on Thurston County’s
Hazard Inventory and Vulnerability Assessment (HIVA). This
methodology rates elements
of each hazard’s risk
Figure 2.3: Risk Measurement Model
characteristics using the
descriptors high, moderate,
and low. These descriptors
are applied to the hazards’
probability of occurrence,
vulnerability, and overall
risk. An overview of this
risk measurement model
(Figure 2.3):
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Risk Rating: A description (high, moderate, or low) of the subjective
estimate of the combination of any given hazard’s probability of
occurrence and the region’s vulnerability to the hazard.
•

High – Strong potential for a disaster of major proportions.

•

Moderate – Medium potential for a disaster of less than major
proportions.

•

Low – Little potential for a disaster.

Probability of Occurrence: A description (high, moderate, or low) of
the probability of a hazard impacting Thurston County within the next
25 years.
•

High – Great likelihood that a hazardous event will occur within
the next 25 years.

•

Moderate – Medium likelihood that a hazardous event will occur
within the next 25 years.

•

Low – Little likelihood that a hazardous event will occur within
the next 25 years.

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

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

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

•

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

2.2 Hazard Identification
In general, a flood is a temporary condition in which a normally dry
area of land or infrastructure is inundated by excess standing or flowing
water. Floods can occur at any time or season. The hazard profile
individually addresses six principal sources of flooding with the
potential to impact Thurston County:
•

Riverine (river and stream)

•

Groundwater

•

Tidal

•

Urban

•

Lake

•

Dam Failure

2.2.1 Riverine Flooding
Rivers and their floodplains are dynamic systems that perform
important ecological functions, benefitting both wildlife and humans.
Attempts to control floods by altering the physical characteristics of
rivers and floodplains with dams, levees, or other flood structural
projects, result in the loss, alteration, or significant reduction in the
intrinsic ecological benefits these systems offer.
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Flooding is a natural function of rivers, with their effects supporting
productivity of wildlife and potentially increasing the fertility of
farmlands within floodplains. Communities must balance the need to
preserve the natural functions of floodplains with the need to protect
property and human activities. Understanding how, when, and where
to expect flood impacts is a first step in developing a mitigation strategy
to minimize losses from floods and to protect the environment.
Riverine flooding
occurs when excess
flow and volume of
water crests a river
channel’s normal
capacity. Floodwaters
consequently
inundate areas within
the river’s floodway,
floodplain, and other
low lying areas that
may not be mapped as
flood hazard areas.
2.2.1.1 Cause of Riverine Flooding
Two to three days of prolonged rainfall, averaging two to five inches per
day, a rapidly melting snow pack, or a combination of these conditions
trigger such floods. The actual duration and rainfall amount needed to
cause flooding depends on the initial condition of the river or stream,
and groundwater and runoff conditions. The Nisqually River and the
Chehalis River’s extensive watersheds are subject to events outside the
county that influence flooding downstream in the county.
Thurston County hydrological research reveals increased rainfall
intensity in the region in the last two decades. The county continues to
analyze stream flow and precipitation gauge data from its own network
of monitoring stations, as well as the National Weather Service and
United States Geological Survey (USGS) data. This research provides
clues about the types of precipitation patterns that trigger small
stream, riverine, and shallow groundwater basin flooding here. Initial
findings reveal that six precipitation patterns appear to affect peak
flood flow pulses in small Thurston County streams and shallow
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groundwater basins. These heavy rainfall scenarios have occurred
within the last two decades (1998-2016) – some more than once. The
precipitation patterns also correlate with larger river flood events. The
previous five decades of the Olympia rainfall record show only one, two,
or three of the identified scenarios per decade. Table 2.2 shows the
precipitation patterns that cause major flood events on stream and
rivers.
Table 2.2: Six Rainfall Patterns that influence Puget Sound Stream Flooding in
Thurston County
Pattern Description

Example

1

Early or late wet season
rainfall (greater than 3-inch
daily storm events) in October
(Horton Overland Flow) or
prolonged, above average rain
in October or March and April

October 20, 2003: 4.14” storm event;
October 2, 1981: 3.56” storm event;
September – early October 2013 (September record rainfall);
March –April 2016 (prolonged well above average rainfall);
October –November 2016 (October record rainfall; November prolonged
well-above average)

2

Five or six consecutive days of November 2, 2006, 1.08”
greater than 1-inch storm
November 3, 2006,1.02”
events punctuated by a
November 4, 2006, 1.5”
greater than 2.5-inch storm
November 5, 2006, 1.88”
event in the same series
November 6, 2006, 4.31”
November 7, 2006, 1.02”

3

Two or more consecutive days 2007:
of greater than 2-inch daily
December 2, 2.2”;
storm events
December 3, 3.19”

4

Greater than 4-inch daily
storm events (high landslide
potential)

January 7, 2009, 4.82 inches
November 6, 2006, 4.31 inches
October 20, 2003, 4.14 inches
November 19, 1962, 4.25 inches

5

Three or more consecutive
months of at or greater than
11-inch monthly totals (larger
potential for ground water
flooding in key basins)

Monthly Totals

6

A greater than 15-inch
monthly total

November, 2006, 19.68”
February, 1999, 15.5”
November, 1998, 15.28”
November, 1990, 15.06”
November, 1964, 15.00”
November, 1962, 15”
January, 1953, 19.84”
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2.2.1.2 Severity
Many factors influence the severity of riverine flooding such as the preexisting condition of the ground water saturation levels, the topography
and size of the watershed, freezing level, and the influence of human
activity on the landscape (total amount of impervious surface,
stormwater management, dam operations or failures, and other largescale land uses such as logging). Thurston County Emergency
Management issues three levels of flood severity to monitor flood stages
and notify the public:
•

Minor flooding (or flood stage): A river exceeds bank-full
conditions at one or more locations, generally flooding fields and
forests. Some roads may be covered but passable. There may be
increased erosion of some river banks.

•

Moderate flooding: Individual residential structures are
threatened and evacuation is recommended for selected
properties. Some roads may be closed. Moderate damage may be
experienced.

•

Major flooding: Neighborhoods and communities are
threatened and evacuation is recommended for residents living
on specified streets, in specified communities or neighborhoods,
or along specified stretches of river. Major thoroughfares may be
closed and major damage is expected.

Thurston County Emergency Management identifies flood severity
thresholds based on stream flow rates and gauge heights for the
Deschutes, Chehalis, Nisqually, and Skookumchuck rivers using select
gauges in the region. Rivers are dynamic and all channels are subject
to dimensional changes over time due to factors such as sediment and
coarse woody debris deposition, and channel migration and braiding.
Therefore, a direct comparison of flood events between years or decades
for any given river based on flood gauge heights will vary.
The principal factors affecting flood damage are flood depth and
velocity. The deeper and faster flood flows become, the greater the
potential for damage and adverse impacts. Shallow flooding with high
velocities is also capable of causing damage, as is deep flooding with
slow velocity. This is especially true when a channel migrates over a
broad floodplain, redirecting high velocity flows and transporting debris
and sediment. Flood severity is often evaluated by examining peak
discharges.
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Table 2.3 lists peak flows FEMA uses to map the floodplains of the
planning area.
Table 2.3: Summary of Peak Discharges of Streams and Rivers within Thurston
County
Drainage
Source
Location
area (sq. mi.)
At County limits
124
Downstream of confluence with Beaver
99
Black River
Creek
Downstream of confluence with
58.7
Waddell Creek
U.S. Geological Survey Gauge
895
Chehalis River
#12027500 near Grand Mound
Downstream of Henderson Blvd.
160
Upstream of confluence with Spurgeon
127
Creek
Deschutes
At Vail Loop Rd, Crossing
89.8
River
Upstream of confluence with Mitchell
44.1
Creek
Upstream of limit of detailed study
33.3
At Mouth
711
Upstream of confluence with Horn
488
Nisqually River Creek
Upstream of Confluence with Tanwax
446
Creek
At Sapp Rd., SW
1.8
Percival Creek
At 54th Ave., SW
0.5
Scatter Creek Tributary - At
6.4
confluence with Scatter Creek
Scatter Creek
Scatter Creek Tributary - At State
10.3
Route 507
At State Route 507
113
Skookumchuck
Upstream of confluence with
65.9
River
Thompson Creek
Woodland
At Pleasant Glade Rd., NE
24.6
Creek
From 1st St to Centralia Canal
11.2
From 103rd Ave to 1st S.
9.8
Yelm Creek
Upstream end of study reach, to
9.3
103rd Ave.

DISCHARGE (cubic feet/second)
1050100500Year
Year
Year
Year
2,820a
4,100a
4,940a
6,790
1,550
2,220
2,490
3,200
1,250

1,770

2,000

2,560

38,600

50,100

55,000

66,600

5,990
5,630

7,960
7,450

8,800
8,230

10,800
10,100

4,950
2,690

6,500
3,590

7,150
3,980

8,690
4,900

2,120
21,500
21,000

2,860
29,000
28,000

3,180
33,000
32,000

3,930
45,000
44,000

20,500

27,000

31,000

43,000

94
33
212

128
45
293

145
50
330

180
62
415

66

90

102

126

6,990
5,790

9,100
7,440

9,980
8,110

12,100
9,700

151

205

228

284

220
200
185

310
285
265

350
325
300

445
410
375

a= Includes effect of overflow from Chehalis River

2.2.1.3 Frequency of Riverine Floods
Floods are commonly described as having a 10-, 50-, 100-, and 500-year
recurrence interval, meaning that floods of these magnitudes have
(respectively) a 10-, 2-, 1-, or 0.2-percent chance of occurring in any
given year. The frequency and severity of flooding are measured using
a discharge probability, which is the probability that a certain river
discharge (flow) level will be equaled or exceeded each year. Flood
studies use historical records to determine the probability of occurrence
for the different discharge levels. The flood frequency equals 100
Thurston County Flood Hazard Mitigation Plan 2017
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divided by the discharge probability. For example, the 100-year
discharge has a 1 percent chance of being equaled or exceeded in any
given year. The “annual flood” is the greatest flood event expected in a
typical year.
FEMA, the NFIP, and other agencies use the extent of flooding
associated with a 1 percent annual probability of occurrence (the base
flood or 100-year flood) as the regulatory boundary. Also, referred to as
the Special Flood Hazard Area (SFHA), this boundary supplies a
convenient tool for assessing vulnerability and risk in flood-prone
communities. Many communities’ maps show the extent and likely
depth of flooding for the base flood. Corresponding water-surface
elevations describe the elevation of water resulting from a given
discharge level – one of the most important factors used in estimating
flood damage.
These measurements reflect statistical averages only; it is possible for
two or more rare floods (with a 100-year or higher recurrence interval)
to occur within a short period. Assigning recurrence intervals to
historical floods on different rivers can help indicate the intensity of a
storm over a large area. For example, the 1996 flood event exceeded the
flood with 100-year recurrence interval on the Chehalis River, while the
recurrence interval of that event for tributaries to the Chehalis such as
the Skookumchuck River was determined to be 75 years.
Recent history shows that Thurston County can expect an average of
one episode of minor river flooding each winter. Large, damaging floods
typically occur every two to five years. Urban portions of the county
annually experience nuisance flooding related to stormwater drainage
issues.
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2.2.1.4 Warning Times
Thurston County Emergency Management uses the National Weather
Service Advance Hydrologic Prediction Service to monitor river flood
gauges during severe storm events. The river gauge forecast graphs
provide a forecast time when a river will reach flood stage. Emergency
Management monitors this information to notify the community of
potential flooding and provide additional information to prepare
community members to respond.
In 2016, Thurston County implemented an emergency alert notification
system that informs community members before a river reaches flood
stage. The county will also use this system to notify residents about
potential for groundwater flooding and other hazards.
2.2.1.5 Sources of Riverine Floods
Six rivers in Thurston County (Map 2.1) experience episodic flooding:
1) Black; 2) Chehalis; 3) Deschutes; 4) Nisqually; 5) Scatter Creek; and
6) Skookumchuck. All but the Nisqually are lowland rivers fed
primarily by watershed precipitation and groundwater flows. FEMA
has mapped the SFHA for each river (Map 2.2). Although not a major
river, Scatter Creek also has a designated high risk flood zone and has
historically produced major floodwaters in southwest Thurston County.
The next sections describe the six river systems and their flood stages
within the planning area. Map 2.3 identifies the Watershed boundaries
within Thurston County.
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Map 2.2: FEMA Special Flood Hazard Areas (100-Year)

2-14

Thurston County Flood Hazard Mitigation Plan 2017

CHAPTER 2 Flood Risk Assessment

Thurston County Flood Hazard Mitigation Plan 2017

2-15

CHAPTER 2: Flood Risk Assessment

Flood Definitions
Floodplain: A strip of relatively smooth land bordering a stream, built of
sediment carried by the stream and dropped in the slack water beyond the
influence of the swiftest current.
100-Year Floodplain: Lands which are subject to a 1 percent chance of
flooding in any year. These areas are mapped as the “A” zone on the Flood
Insurance Rate Maps (FIRM) of FEMA.
500-Year Floodplain: Lands which are subject to a 0.2 percent chance of
flooding in any year. These areas are mapped as the “B” zone on the FIRM
of FEMA.
Flood Stage: The stage at which overflow of the natural streambanks
begins to cause damage in the reach in which the elevation is measured.
Flood stages for each USGS gauging station are usually provided by the
National Weather Service.
Floodway: "Regulatory Floodway" means the channel of a river or other
watercourse and the adjacent land areas that must be reserved to
discharge the base flood without cumulatively increasing the water surface
elevation more than a designated height.
Special Flood Hazard Area (SFHA): The land area covered by the
floodwaters of the base flood is the Special Flood Hazard Area (SFHA) on
National Flood Insurance Program (NFIP) maps. The SFHA is the area
where the National Flood Insurance Program’s floodplain management
regulations must be enforced and where the mandatory purchase of flood
insurance applies. The SFHA includes Zones A, AO, AH, A1-30, AE, A99, AR,
AR/A1-30, AR/AE, AR/AO, AR/AH, AR/A, VO, V1-30, VE, and V.
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1) Black River Basin
The Black River – generally slow flowing with a broad floodplain –
drains southwest from the south end of Black Lake into the Chehalis
River near Oakville in Grays Harbor County. The Black River drainage
is approximately 144 square miles, with 105 square miles in Thurston
County. Most flooding along the main stem of the river is inundation
flooding with low-velocity floodwaters.
The Black River drainage basin is divided into two parts. The west half
drains the Capitol Forest area. The main tributaries in this section
include Dempsey, Waddell, and Mima creeks. This area ranges in
elevation from 2,659 feet at Capitol Peak to 200 feet at the Black River
valley floor. The basin is subject to high-intensity, short-duration rain
events that can produce flash flooding in these creeks. In general,
snowmelt alone does not cause flooding in this area, however snow can
compound it.
The east half drains the relatively flat area south of Tumwater, west of
Offutt Lake, and north of Tenino. The elevation difference here is
approximately 200 feet. The Salmon and Beaver creeks and Bloom
Ditch are the main streams that drain this basin. These very slowflowing water systems tend to cause inundation flooding with no
velocity. This side of the basin is susceptible to high-groundwater
flooding during periods of extended rain.
Because of its flat topography, the Black River is also susceptible to
flooding by waters backing up from the Chehalis River. This appears to
be the situation when flooding on the Chehalis River is concurrent with
high tides along the coast.
Black River Flood Stage Impacts
In April 2005, the Washington State Department of Ecology established
a river gauging station on the Black River where it crosses U.S.
Highway 12 at River Mile 2. Unlike the gauging stations on the
Chehalis at Prather Road Bridge and at Porter, this gauge has not been
rated and is not modeled to forecast flood levels. Table 2.4 reflects
Thurston County Emergency Management’s summary for flood stages
at this river gauge.
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Table 2.4: Black River Flood Stages and Historic Crests
Flood Stage

Gauge Height Conditions and Previous Years of Occurrence

Action

6 Feet

At 6 feet, residents should be aware that the river is likely to flood.
2006, 2007, 2009, 2010, 2011, 2012, 2015

Flood

8 Feet

At 8 feet, the Black River has reached flood stage; the river will spill out of its
banks into nearby fields and woods with limited water over a few spots on local
roads.
2006, 2007, 2010, 2011, 2015

Moderate

10 Feet

At 10 feet, moderate flooding will occur. This stage corresponds to 15.5 feet at
the Prather Road Bridge on the Chehalis River. At this level, the Chehalis River in
Thurston County will flood several roads in Independence Valley with swiftly
moving water, including U.S. Highway 12 and James, Independence, Moon and
Anderson Roads. Floodwaters will cut off access to and from the Chehalis
Reservation and inundate nearby farmlands. Some residential structures may be
threatened.
2006, 2007, 2015

Major

12 Feet

Major flooding occurs when the Black River reaches 12 feet. During the December
2007 flood, the gauge on the Black River recorded a stage of 14.5 feet.
2007

2) Chehalis River Basin
The 174-mile long Chehalis River emerges from three forks in remote
forest lands in Lewis and Pacific counties. The river is divided into two
watersheds, the Upper Chehalis (WRIA #23) and the Lower Chehalis
(WRIA #22). The Chehalis River grows at the confluence of the West
Fork Chehalis River and East Fork Chehalis River. From there, the
Chehalis flows north and east, collecting tributary streams that drain
the Willapa Hills and other lowland mountains in southwestern Lewis
County. The South Fork Chehalis River joins the main river a few miles
west of the Chehalis city limits. The Newaukum River joins the
Chehalis River at Chehalis, after which the river turns north, flowing
by the City of Centralia, where the Skookumchuck River joins. Beyond
Centralia, the Chehalis River flows north and west for a nine-mile
course through the southwestern corner of Thurston County.
The Chehalis River flows into Thurston County (WRIA #23)
approximately two miles west of Interstate 5 and flows north toward
Grand Mound where it drains the Michigan Hill area and receives
water from Prairie Creek and Scatter Creek. The river courses west
through largely undeveloped rural lowlands scattered with small farms
and gentle sloping forested hills. The river continues west and passes
through the Confederated Tribes of the Chehalis Reservation before
entering Grays Harbor County where it joins the mouth of the Black
River.
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Beyond Thurston County, the
Chehalis
River
continues
northwest,
joining
the
tributaries of the Satsop and
Wynoochee rivers near the City
of Montesano. The Chehalis
River becomes increasingly
affected by tides beyond this
location and gradually widens
into the Grays Harbor estuary
where it is joined by several
other rivers, becoming Grays
Harbor.
Due to its large drainage area, the Chehalis River tends to rise slowly
over a long period. Thurston County Emergency Management describes
the three common scenarios for flooding on the Chehalis River within
Thurston County:
•

The most predictable scenario for the Chehalis occurs when
rains fall over all southwestern Washington and all regional
rivers and streams rise.

•

The Chehalis can also experience flooding when there is little or
no rain in Thurston or Grays Harbor counties, but heavy rain in
Lewis and Pacific counties. This causes flooding to occur later
than normal.

•

Flooding also occurs when heavy rain falls in Grays Harbor
County, but not in Thurston or Lewis counties. Feeder streams
can then fill the Chehalis and cause water to “back up” into
Thurston County.

Chehalis River Flood Stage Impacts
The flood of record is 20.23 feet from December 4, 2007. Table 2.5
summarizes the flood impacts based on the Chehalis River flood stages
at the gauge near Grand Mound at Prather Road Bridge, River Mile
59.9.
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Table 2.5: Chehalis River Flood Stages and Historic Crests
Flood
Stage

Gauge Height
and Discharge

Action

12.2 Feet or
16,600 CFS

Flood

14 or 22,900 CFS At 14 feet, the Chehalis River will flood several roads in Independence Valley,
including James Road, Independence Road and Moon Road. Flood waters will also
cover nearby farm lands.
1933, 1937, 1939, 1941, 1945, 1946, 1947, 1948, 1949, 1950, 1954, 1955, 1956,
1957, 1958, 1959, 1960, 1961, 1963, 1964, 1965, 1966, 1967, 1968, 1970, 1971,
1972, 1974, 1975, 1980, 1981, 1982, 1983, 1986, 1989, 1990, 1992, 1995, 1997,
1998, 1999, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2010, 2011, 2012, 2014,
2015

Modera 15.5 Feet or
te
29,600 CFS

Major

Conditions and Previous Years of Occurrence
At 12.2 feet, the Chehalis River will locally spill out of its banks into nearby fields and
over a few roads.
1933, 1936, 1943, 1945, 1946, 1948, 1949, 1953, 1954, 1955, 1956, 1964, 1966,
1980, 1983, 1984, 2003, 2009, 2011, 2012, 2013, 2014, 2015

At 15.5 feet, the Chehalis River will flood several roads in Independence Valley with
swiftly moving water, including SR-12 and James, Independence, Moon and Anderson
Roads. Floodwaters will cut off access to and from the Chehalis Reservation and
inundate nearby farm lands. Some residential structures may be threatened.
1934, 1936, 1949, 1953, 1954, 1955, 1962, 1964, 1966, 1970, 1976, 1977, 1982,
1986, 1987, 1994, 1996, 1997, 1999, 2001, 2006, 2015

17 Feet or 38,800 At 17 feet, the Chehalis River will cause major flooding, inundating roads and farm
CFS
lands in Independence Valley. Deep and swift floodwaters will cover SR-12 and
James, Independence and Moon Roads. Flooding will occur all along the river,
including headwaters, tributaries and other streams within and near the Chehalis
River Basin.
1935, 1937, 1951, 1971, 1972, 1974, 1975, 1986, 1990, 1991, 1994, 1995, 1996,
1998, 1999, 2007, 2009, 2015

3) Deschutes River Basin
The Deschutes River is a 53-mile-long lowland river that gives rise
within Mt. Baker-Snoqualmie National Forest in north Lewis County.
The river is in the Deschutes Watershed (WRIA #13). The Deschutes
lies west of the Nisqually River and flows in a parallel pattern. The
Deschutes is the fastest rising and falling river in the county,
responding quickly to local rainfall and runoff. The river’s watershed
encompasses a great majority of the land area for the cities of Lacey,
Olympia, and Tumwater. As the Deschutes River enters the urban
growth area and the City of Tumwater, the river bank and surrounding
land use become more developed, with several residences in the
Tumwater Valley around the periphery of the Tumwater Golf Course.
A riprap bank and additional hard banking channels the river through
the Tumwater Valley Golf Course and parts of Tumwater Falls Park
before it discharges into Capitol Lake near the Historic Olympia
Brewery in Tumwater, just south of Interstate 5.
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Capitol Lake is an artificial lake formed by a small dam at the north
end of the lake in downtown Olympia. Washington State Department
of Enterprise Services regulates the dam, which creates a freshwater
lake to complement the Capitol Campus. Percival Creek joins the
Deschutes River in Capitol Lake’s central basin, near Marathon Park,
just north of Interstate 5. When the tides and lake water level
conditions permit the opening of the dam’s radial gate, Capitol Lake
drains into Budd Inlet.
Sediments carried down river
are slowly accumulating on the
lake bottom and effectively
decreasing the lake’s capacity. A
multi-stakeholder
study
is
underway to evaluate how the
mouth of the Deschutes River
will ultimately interface with
Budd Inlet and how it will be
managed within a heavily
developed urban environment.
This study evaluates the
environmental,
social,
and
economic implications for a
variety
of
long-term
management alternatives. Any
final
decision
will
have
implications
for
flood
management at the lowest end of
the Deschutes River.
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Deschutes River Flood Stage Impacts
The flood of record is 17.01 from January 9, 1990. Table 2.6 summarizes
the flood impacts based on Deschutes River flood stages at the Rainier
Vail Loop Bridge Gauge, River Mile 25.9.
Table 2.6: Deschutes River Flood Stages and Historic Crests
Flood
Stage

Gauge Height
and Discharge

Action

9 Feet or 2,570 CFS

At 9 feet, the Deschutes River locally spills over its banks into low fields
and forested lands, mainly along Vail Cutoff Road and Reichel Road.
1949, 1950, 1951, 1952, 1953, 1954, 1955, 1956, 1957, 1958, 1959,
1960, 1961, 1962, 1964, 1965, 1966, 1967, 1968, 1970, 1972, 1974,
1975, 1977, 1979, 1982, 1989, 1990, 1991, 1992, 1994, 1995, 1996,
1997, 1998, 1999, 2001, 2002, 2007, 2009, 2011, 2015

Flood

11 or 3,950 CFS

At 11 feet, the Deschutes River will flood downstream in Tumwater Valley,
including the golf course. Minor flooding will also occur in several
residential areas, mainly Cougar Mountain and Driftwood Valley. Many
roads and farm lands will also be flooded.
1949, 1953, 1955, 1957, 1960, 1962, 1963, 1964, 1966, 1967, 1970,
1971, 1972, 1975, 1977, 1982, 1987, 1988, 1990, 1994, 1996, 1997,
1998, 2001, 2003, 2006, 2011, 2012, 2014, 2015

Moderate

13.5 Feet or 5,970 CFS

At 13.5 feet, the Deschutes River will flood residential areas, especially
Cougar Mountain, Driftwood Valley and Falling Horseshoe. Downstream
flooding will occur in areas of Tumwater Valley, including the golf course.
Many roads and farm lands will also be flooded.
1991, 1996, 1998, 2007, 2009

Major

15 Feet or 7,330 CFS

At 15 feet, the Deschutes River will cause major flooding, with swift and
deep water flooding roads, farmlands and the residential areas of Cougar
Mountain, Driftwood Valley, Falling Horseshoe and areas downstream in the
Tumwater Valley. Flooding will occur all along the river including
headwaters, tributaries and other streams within and near the Deschutes
River Basin.
1972, 1974, 1990, 1996

Conditions and Previous Years of Occurrence

4) The Nisqually River
The Nisqually River is the only river system within Thurston County
fed primarily by melting snowpack and glacial ice. This 80-mile river is
located within the Nisqually Watershed (WRIA #11). The river’s
headwaters begin on the southwestern slope of Mount Rainier at the
base of the Nisqually Glacier in Mount Rainier National Park in Pierce
County. The river flows west along the Pierce and Lewis County line
until constrained by the Alder Dam; nearly halfway (river mile 44.2) to
the river mouth at the Puget Sound. From Alder Reservoir, the
Nisqually River forms a natural border for approximately 48 miles
between Pierce and Thurston counties.
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Alder Dam is a 330-foot high concrete arch dam with a crest length of
about 1,600 feet, with a spillway designed for a maximum discharge of
85,000 cubic feet per second (cfs). Alder Reservoir is about seven miles
long with a 3,065-acre surface area and a 214,500-acre-foot total storage
capacity. The LaGrande Dam, a gravity structure 212 feet high and
about 710 feet long, is 1.7 miles downstream from Alder Dam. The
dam’s spillway was also designed for a maximum discharge of 85,000
cfs. The LaGrande Reservoir provides a total storage capacity of 2,676
acre-feet. Tacoma Power operates both dams for hydroelectric power
generation (Tacoma Power, 2016). The reservoirs of both dams are
relatively small and Tacoma Power is not required to provide flood
control. Even so, Tacoma Power lowers the elevation of the lake, when
possible, during winter months to enable some capture of high water
inflows from rainstorms and snow melt.
The Nisqually River resumes a mostly natural unrestricted flow as it
traverses northwest away from the LaGrande Dam, passing a diversion
dam owned by the City of Centralia. The diversion dam and a canal
divert water from the Nisqually River to generate 12 megawatts of
hydroelectric power during peak flows at a plant northwest of the City
of Yelm. The dam provides no floodwater storage capacity. The river
courses past scattered residences in unincorporated Thurston County
before it passes the communities of McKenna, Yelm, the Nisqually
Pines neighborhood, the Nisqually Indian Reservation, and the
undeveloped range lands of Joint Base Lewis-McChord. Several small
farms and residences are in the Nisqually Valley in the vicinity around
Interstate 5 and Old Pacific Highway. The river enters the Puget Sound
near the Billy Frank Jr. Nisqually National Wildlife Refuge.
Nisqually River flooding relates largely to the amount of water released
from Alder and LaGrande dams. Feeder streams such as Ohop, Yelm,
and Tanwax creeks also influence flooding, as do high tides in the
Nisqually Delta. Conservation efforts including dike removal and
revegetation work were recently completed to restore ecological
functions of the Nisqually Estuary. It is unknown how this restoration
will affect floods in the lower reaches of the river, as major flooding has
not occurred since this work was completed.
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Nisqually River Flood Stage Impacts
The flood of record is 17.13 feet from February 8, 1996. The National
Weather Service issues a flood warning for the Nisqually River when
forecast models indicate the river will reach a stage of 12 feet or higher
at the McKenna gauge at river mile 21.8. Table 2.7 summarizes the
flood impacts based on Nisqually River flood stages at this gauge.
Table 2.7: Nisqually River Flood Stages and Historic Crests
Flood
Stage

Gauge Height
and Discharge

Conditions and Previous Years of Occurrence

Action

8 Feet or 9,970
CFS

At 8 feet, residents should be aware that the river is likely to flood.
1967, 2011, 2014

Flood

10 or 14,700 CFS

At 10 feet, the Nisqually River will flood at the lower end near the mouth. High
tide levels on Puget Sound may increase the amount of flooding. The Nisqually
River will also spill over its banks between LaGrande and McKenna.
1951, 1953, 1955, 1959, 1961, 1964, 1977, 1980, 1982, 1990, 1991, 1994,
1995, 1997, 2003, 2006, 2009, 2015

Moderate

13 Feet or 23,300
CFS

At 13 feet, the Nisqually River will flood from LaGrande downstream through
McKenna to the mouth. Swift waters will flood roads, farms and some residential
areas, including the residential care facility in McKenna. Erosion will likely damage
properties along river banks.
1991, 1996, 1998, 2007, 2009

Major

14 Feet or 26,500
CFS

At 14 feet, the Nisqually River will cause major flooding from LaGrande
downstream through McKenna to the mouth. Deep and swift waters will flood
roads, farms and residential areas, including the residential care facility in
McKenna. Erosion may cause severe damage. Flooding will occur all along the
river, including headwaters, tributaries and other streams within and near the
Nisqually River Basin.
1972, 1974, 1990, 1996

5) Scatter Creek
Located in the Upper Chehalis Watershed (WRIA #23), Scatter Creek
is approximately 20 miles long with an additional 9.5 miles of
tributaries. The creek flows west-southwest from McIntosh Lake, east
of Tenino, to the Chehalis River near Rochester.
The creek crosses lands chiefly composed of highly porous glacial
outwash materials. After Scatter Creek passes through the City of
Tenino, the river flows through mostly undeveloped small farmland
with scattered residences through unincorporated Thurston County.
The lower end of the creek passes through the Grand Mound area which
is scattered with residences and light industrial plants and businesses.
Until recently, the lower six miles of Scatter Creek maintained a year
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-round flow of water due to pumped groundwater sourced from effluent
from a commercial fish farm. However, the fish farm recently changed
operations and no longer contributes this flow to the creek. Now
significant reaches of the creek, both upstream and downstream of the
fish farm, remain dry during the summer.
The Scatter Creek Aquifer system is like a “propped up bathtub” that
feeds into the Chehalis (a high ground water gradient and velocity).
Ground water flooding in Scatter Creek impacts the municipal well field
which is shallow – only 90 feet below ground surface. Even in years
when the Chehalis does not flood, the ground water comes to ground
surface at the well field. Also, the LIDAR data reveals Scatter Creek as
large ancestral flood channels, so the stream itself does not seem to
overbank as dynamically as a normal floodplain in the upgradient
areas. The river just follows the larger ancestral ‘scours’ (Thurston
County Water Resources, 2009).
Thurston County has monitored stream flow in Scatter Creek at James
Road since 2008. However, prior to this, no permanent long-term
stream flow gauges existed on this creek, so little is known about its
long-term hydrography. In addition, very little flood history data is
published for this riverine system. The Scatter Creek Habitat
Conservation Plan states that from 1993 to 1999, the wet season flows
typically ranged from 80 to 400 cfs, with less frequent peaks in the
range of 400 to 1,400 cfs. The maximum mean daily discharge during
this period was 1,362 cfs on February 14, 1996 (historically a very wet
year, coinciding with record flood levels for the Skookumchuck River).
The Scatter Creek Habitat Conservation Plan includes the following
passage regarding flood flows (Parametrix, 2003):
…About 50 percent of the basin delivers stormflow runoff to the valley bottom
from the hill portions of the basin. This flow is mostly delivered from seven
tributary creeks that enter Scatter Creek and elevated groundwater return
flow. If stormflow runoff enters from the tributaries after a dry summer, it
takes a while to fill the local groundwater and channel areas. Stormflow onto
wet basin conditions creates the largest stormflow peaks. There are
insufficient years of recorded flows on Scatter Creek to determine the
relationship between flood frequency and magnitude.
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In 1996, Scatter Creek experienced major flooding, covering several
county roads along its westward flow including Old Highway 99,
Sargent Road, 183rd Avenue, State Route 12, and Denmark Street
(Thurston County Development Services. 2009).
6) The Skookumchuck River Basin
The Skookumchuck River is 43-miles-long with headwaters originating
within Mt. Baker-Snoqualmie National Forest in north Lewis County.
Located in the Upper Chehalis Watershed (WRIA #23), the river is archshaped and arcs upward into Thurston County for nearly 26 miles
before it returns to Lewis County. The river flows northwest into
Thurston County through commercial forest lands with relatively steep
forested valley slopes. The Skookumchuck Dam, located about 10 miles
east and upstream from the Town of Bucoda, constrains the river as it
rraverses west. The dam – a rolled earthfill embankment with a crest
length of 1,320 feet and a height above streambed of 160 feet – has a
gross storage capacity of 35,000 acre-feet. The dam’s spillway, an
ungated concrete ogee section 130 feet long, can pass the Probable
Maximum Flood of 32,500 cfs (TransAlta, 2007). TransAlta operates the
dam, with a primary function to provide a controlled release of cooling
water at the Centralia Steam Electric Plant in Lewis County.
The Skookumchuck River emerges from the reservoir and passes
through a relatively flat open valley comprised of scattered small farms
and residences. As the river bends south toward Lewis County, the
valley narrows as the river flows through the Town of Bucoda. The river
winds along the eastern edge of the town’s core developed area. From
here, the river flows southwest and runs roughly parallel with State
Route 507 into Lewis County. The river continues south until it enters
the more densely populated City of Centralia. The Skookumchuck River
drains into the Chehalis River, in Centralia, just west of Interstate 5
and south of Harrison Avenue.
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Skookumchuck River Flood Stage Impacts
The flood of record is 17.87 feet from February 8, 1996. The National
Weather Service issues a flood warning for the Skookumchuck River
when forecasts indicate that the river will reach a stage of 13.5 feet at
the gauge near Bucoda. Table 2.8 summarizes the flood impacts based
on Skookumchuck River flood stages at the gauge four miles
downstream from Bucoda.
Table 2.8: Skookumchuck River Flood Stages and Historic Crests.
Flood
Stage

Gauge Height
and Discharge

Action

11.5 Feet or 2,7
50 CFS

At 11.5 feet, residents should be aware that the river is likely to flood.
1968, 1970, 1972, 1977, 1980, 1982, 1986, 1987, 1994, 1997, 1998, 2001,
2006, 2007, 2010, 2012, 2014

Flood

13.5 Feet

At 13.5 feet, the Skookumchuck River will flood a few roads and low pasture
lands near Bucoda.
1968, 1972, 1974, 1975, 1976, 1982, 1983, 1986, 1994, 1995, 1996, 1998,
1999, 2001, 2002, 2004, 2005, 2006, 2007, 2011

Moderate

15 Feet or 5,500
CFS

At 15 feet, the Skookumchuck River will flood several residential and business
areas around Bucoda. Flood waters will cover many roads.
1971, 1972, 1974, 1975, 1977, 1986, 1987, 1990, 1991, 1995, 1996, 1998,
1999, 2001, 2003, 2006, 2014, 2015

Major

17 Feet or 8,650

At 17 feet, the Skookumchuck River will cause major flooding in the Bucoda
area, with deep and swift flood waters inundating residential and business
areas and numerous roads. Flooding will occur all along the river, including
headwaters, tributaries and other streams within and near the Skookumchuck
River Basin.
1990, 1996, 2009

Conditions and Previous Years of Occurrence

2.2.1.6 Riverine Flood Impacts
Floods kill people in the United States every year. People caught
unprepared and isolated by swift moving or flash flood waters can die
from drowning, hypothermia, or trauma. The February 1996 flood
caused nine deaths in the Pacific Northwest. Fortunately, advances in
weather forecasting technology and hydrologic modeling produce
accurate flood stage forecasts that provide communities with timely
information. Radio broadcasts, television news, websites, social media,
and telephone and simple text alert systems can provide residents of
flood prone properties timely notification to safeguard belongings or
evacuate.
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While Thurston County has not experienced any flood-related fatalities
in recent years, the 1996 flood involved rescue operations for 300 people.
The December 2007 flood also involved rescue efforts for 36 individuals
in and around the Rochester community. People with disabilities,
elderly individuals, and people lacking transportation are vulnerable to
floods as they may require assistance to evacuate or lack a safe place to
take temporary shelter.
Fast rising flood waters can also
eliminate the opportunity to provide
for the safety of livestock and pets.
Floods kill both, causing economic
and emotional hardship. Health
risks may also arise without proper
disposal of animal carcasses.
Major and moderate flooding
frequently inundate low lying roads
around Thurston County, resulting
in
area-wide
transportation
disruptions. Flooding has closed
both State Route 12 and Interstate 5
multiple times. As flood waters
recede, woody debris and other objects left behind can pose hazards to
travelers. Electric, gas, water, and communication utilities are also
subject to damage and disruption.
Swift moving flood waters can damage or destroy bridges, roads, and
railroads. Flood waters also erode streams and river banks and cause
loss of wildlife and habitat. Slow moving flood waters can also
significantly damage buildings and mechanical equipment. Inundation
and sediment deposits can be extensive and require costly clean up and
repairs to homes and buildings. Flood waters also damage or destroy
vehicles and mechanical equipment. Homeowners are particularly hard
hit due to the loss of shelter, furniture, bedding, clothing, household
appliances, food, and other personal items. If not properly abated,
sanitation problems can arise from contaminated wells, fouled septic
systems, and mold growth.
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Flood damage renders homes and businesses unsafe for occupancy,
displacing individuals and families, and necessitating alternative
housing and shelters for extended periods. The cleanup and recovery
period is stressful for flood victims and disrupts their normal activities
of daily living. Children miss school days and business owners lose
revenue. People recovering from floods may lose income absent
emergency leave from their employer.
Despite its many adverse impacts, river flooding is a natural process
that can also benefit a variety of wildlife and natural resources. Flood
waters can force rivers to change their course. The natural processes of
erosion, stream braiding, sediment deposits, and channel migration are
critical to the long-term viability of fish and wildlife habitat. The
formation of oxbow lakes can support avian, mammalian, and
amphibian populations. Deposits of gravel and sediments can foster the
growth of alders, willows, and other vegetation and establish new
riparian habitat. Trees that fall into rivers from bank erosion can
entangle with other trees and coarse woody debris to form fish habitat.
Flood deposition of upland sediments can enhance the fertility of valley
floors and further support both native vegetation and agriculture.
2.2.1.7 Probability of Occurrence
Because rivers and streams cause nuisance flooding annually, and
major riverine flooding occurs about every two to five years in Thurston
County, there is a high probability of occurrence.
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2.2.2 Groundwater Flooding

Groundwater flooding occurs when there is a high-water table and
persistent heavy rains in an area where an upper, thin layer of
permeable soils overlays an impermeable layer of hard pan. As the
ground absorbs more and more rainwater, the groundwater table rises
and causes flooding where it is higher than the surface of the ground.
Late wet season precipitation patterns seem to produce the most
significant effect on groundwater flooding and deep seated landslide
susceptibility. Saturation of the subsurface soils peaks in March and
any additional rainfall during this natural high water mark tends to
rapidly overwhelm the remaining horizontal groundwater flow
component in near-saturated soils (Thurston County Water Resources,
2017). Map 2.4 shows high groundwater hazard areas in Thurston
County.
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Map 2.4: Thurston County High Groundwater and Flood of Record Special Flood
Hazard Areas (Insert Map here
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2.2.2.1 Modes of Groundwater Flooding in Thurston County
Combined local and National Oceanic and Atmospheric Administration
data reveal two types of weather patterns that trigger groundwater
flood events:
Type 1: Intense – Short Duration Successional Storms: These
storms are composed of long atmospheric river systems driven by the
Pacific jet stream that draw sub-tropical moisture from the Pacific
Ocean and release abundant rainfall as they reach land in the Pacific
Northwest. They are characterized by warmer than normal
temperatures and intense steady rainfall. Groundwater flooding occurs
with two separate but successive storm events within a month, or if an
atmospheric river system arrives later in the season after normal
winter rains have “primed” the groundwater levels to near maximum.
Normal high groundwater levels occur in mid- to late March, so if an
atmospheric river system coincides with this normal peak, the capacity
of the soils is exceeded and groundwater flooding occurs. This pattern
appears to be increasing in frequency and intensity. Type 1 storm
events also contribute to urban and stream flooding and landslides.
Type 2: Persistent Low-intensity Precipitation Pattern: This
weather pattern is less common, but produces similar ground water
flooding effects and is characterized by weeks of persistent low intensity
daily rainfall measuring less than an inch per day that gradually
topples the groundwater table. In most cases, this weather pattern
causes more widespread flooding throughout the county, both in areas
that routinely flood and in those not generally susceptible to
groundwater flooding. The county has only experienced this pattern
twice in the last decade – in 2002-2003 and in 2006-2007. In both
instances, groundwater flooding was widespread and included areas not
previously identified as susceptible to routine groundwater flooding.
This implies that Type 2 events generate more widespread flooding
than Type 1 events.
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2.2.2.2 Severity
Historically, groundwater flooding has been most severe in the second
and subsequent years of consecutive wet years. The U.S. Army Corps of
Engineer’s post event report on the winter storm of 1996-1997 suggests
the frequency of a groundwater flooding disaster is probably on the
order of every 25 years. The 1996-1997 event was the first widespread
groundwater flood event since 1972 and the worst on record until the
winter of 1998-1999, which is now the “event of record.” This event set
the benchmark for high groundwater flood hazard requirements
implemented by Thurston County.
2.2.2.3 Extent
Nearly 54 square miles or 34,363 acres countywide (around 7 percent)
have experienced groundwater flooding. Areas that experience such
flooding are scattered throughout the lowlands in Thurston County
(Map 2-4), but it is most prevalent around the western and southern
end of the Olympia Regional Airport, near Littlerock Road, and south
of Tumwater along Case Road. Although groundwater flooding occurs
sporadically throughout Thurston County, the geologic conditions
present in the Salmon Creek Basin south of Tumwater create the “worst
case scenario” for such flooding.
Since areas of high groundwater are relatively flat, flood waters can
remain standing for several months, resembling ponds or lake-like
conditions. The Salmon Creek Basin experienced significant flooding in
1999, resulting in contiguous bodies of standing flood waters ranging
from small puddles to 113 acres. Depths ranged from near ground
surface to over 12 feet. The volume of flood water above the surface of
the ground in the basin was equivalent to 603 football fields covered
with four feet of water. This amount combined with the volume of
groundwater below the surface at the septic drain field level would be
equal to 977 football fields or 28,655 acre feet.
Since 1999, the Salmon Creek basin has experienced floods four more
times, though none as severe as in 1999. The combination of increasing
storm severity and intensity in the past decade, coupled with population
increases in the county, have brought people and floods ever closer
together in developing areas. Other affected areas are in the Scatter
Creek/lower Black River system near Grand Mound and Rochester,
eastern portions of the Lacey Urban Growth Area (UGA), Beaver Creek,
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the Spurgeon Creek systems, and in the Yelm UGA. The Salmon Creek
Comprehensive Drainage Basin Plan (2004) provides a detailed
description of the conditions that contribute to high groundwater
flooding for this basin.
2.2.2.4 Impacts
In general, the damaging effects of groundwater flooding resemble
those of riverine flooding. Traffic disruption may result from road
closures. Homes may be inundated if they are not elevated above flood
levels. Even if a home is elevated above floodwaters, crawl spaces and
basements are subject to flooding. Deep water may surround the
properties and make it nearly impossible to access and exit without a
boat or makeshift elevated walkway. Septic tanks can become fouled
and wells can be rendered useless from contamination. Underground
utilities, drainage facilities, and storage tanks are also susceptible to
damage from groundwater flooding. In many ways, groundwater
flooding impacts can be difficult to mitigate because of limited options.
For example, sandbagging and pumping have little effect on this type
of flooding. Temporary relocation or evacuation of affected areas is often
the best option.
2.2.2.5 Probability of Occurrence
Statistically, the U.S. Army Corps of Engineers (Corps) estimates an
approximately 70 percent chance that the county will equal or exceed
the 1996-1997 flooding at least once during a 30-year mortgage cycle.
The Corps estimates that the frequency of a groundwater flooding
disaster in Thurston County is probably on the order of every 25 years.
Although not as frequent as riverine flooding, this recurrence rate is a
high probability of occurrence. Detailed studies of climate trends by the
University of Washington and others indicate that the Corps may be
overly optimistic in their recurrence interval. In the past decade, the
incidence and frequency of large rainfall events has increased, and
climate models indicate that this trend may be here to stay.
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2.2.3 Tidal Flooding

Spring tides, the highest tides during any month, occur with each full
and new moon. When these coincide with a northerly wind piling water
in south Puget Sound, tidal flooding can occur. Tidal flooding can also
occur without the effect of storm surge. The tides can also enhance
flooding in delta areas when rivers or creeks are at or near flood stage.
2.2.3.1 Severity
Puget Sound marine flooding by itself does not produce major flooding
in the region. However, such flooding will become more frequent and
present more adverse impacts in the second half of the 21st Century as
sea levels rise. The Climate Change discussion provides more
information on the impacts of sea level rise in downtown Olympia and
unincorporated Thurston County.
2.2.3.2 Extent
The downtown Olympia waterfront, including Port of Olympia
properties, face the greatest risk from tidal flooding. Localized flooding
is common along 4th and 5th Avenues near the isthmus between Capitol
Lake and Budd Inlet and nuisance tidal flooding occurs downtown at 17
feet above the mean tide level. Low-lying farmlands in the Nisqually
Valley and along McLane Creek near Mud Bay are at risk. Tidal flood
impacts are also a concern in delta areas when rivers are at flood stage
and high tide exacerbates the situation. Sea level rise will increase the
extent of inundation during tidal flooding.
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2.2.3.3 Impacts
During extreme high tide events, low lying areas are vulnerable to
marine flooding. Numerous downtown Olympia stormwater outfallss to
Budd Inlet lack valves or flood gates and will back up, causing
stormwater drains to overflow. Flood waters disrupt traffic, limit access
to properties, and can interrupt business. This problem is worse during
heavy rain events, increasing the extent of flooding in areas of
downtown. Storm surge from wind can result in more extensive
inundation. Tidal flooding generally subsides as tides recede. Presently,
tidal floods are short, often lasting only one to two hours.
High tides influence the timing of dam water release from Capitol Lake
near 5th Avenue in downtown Olympia. During the re-construction of
portions of Heritage Park, an earthen berm was installed around the
north and eastern perimeter of Heritage Park to prevent major flood
waters from flowing into downtown from Capitol Lake. However, if the
Deschutes River experiences major flooding and a high tide prohibits
discharge of lake water into Budd Inlet, floodwaters could crest the lake
bank at the southeast end of the north basin and flow into downtown
Olympia along the utility road between the Capitol Campus Steam
Plant and Water Street. Such flood conditions have not occurred since
the berm was constructed.
2.2.3.4 Probability of Occurrence
Olympia experiences nuisance tidal flooding one to two times a year.
Sea level rise will increase the frequency of tidal floods.

2.2.4 Urban Flooding

Urban flooding occurs when excess precipitation is not readily absorbed
by the ground and stormwater runoff exceeds stormwater facilities’
capacity to safely convey and divert water within suburban and urban
environments. As a result, streets, parking lots, homes, and businesses
may experience localized flooding.
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Excess
water
flowing
from
impervious
surfaces
during
heavy rainfall or
melting snow over
a short period is
the most common
cause of urban
flooding. Leaves,
branches, snow or
ice, and other
debris that clog
stormwater
drains compound the problem. Other forms of urban flooding occur in
residential neighborhoods constructed with insufficient stormwater
conveyance capacity. Until flooding reveals the problem, residents or
municipalities may be unaware of deficient drainage systems in newer
developments. New urban development or neighborhoods with faulty
stormwater systems may adversely impact adjacent neighborhoods that
previously did not experience stormwater flooding.
2.2.4.1 Severity
In general, properties impacted by urban flooding are not widespread
and flood conditions are often localized. However, the impacts to
transportation networks can be great. Downtown Olympia is vulnerable
to urban flooding when extreme high tides coincide with persistent
heavy rainfall and major flooding on the Deschutes River. The city can
easily mitigate some stormwater flooding through regular cleaning and
maintenance of stormwater conveyance systems.
2.2.4.2 Extent
Minor stormwater flooding occurs throughout developed areas in
Thurston County, but urban flooding is most prevalent in west and
downtown Olympia.
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2.2.4.3 Impacts
The impacts of urban flooding on homes, buildings, and utilities are
similar to riverine and high groundwater flooding. Standing water can
damage buildings and their contents. Excess stormwater flows can
overwhelm urban creeks and cause washouts and landslides along
steep slopes. Deep standing or flowing water over roads can result in
moderate to major traffic disruptions affecting thousands of motorists,
bicyclists, and pedestrians during peak daily travel periods.
Floodwaters can cause power disruptions or disable traffic signal
controllers. Engine failure can strand motorists in their cars in deep
water.
2.2.4.4 Probability of Occurrence
Minor to moderate urban flooding occurs annually in some areas of the
county due to plugged drains or other conditions.

2.2.5 Lake Flooding

Surface elevations are currently monitored for three lakes in Thurston
County: Lake St. Clair, Long Lake, and Black Lake. These lakes are
monitored for water levels due to the potential for high water to impact
significant numbers of residents who live along the shores and because
they have unique geologic, topographic, recreational, or natural
resource features that are of great interest to residents who live around
them.
2.2.5.1 Severity
The severity of flooding varies between the three monitored lakes but
the general trend over recent years has been an increased maximum
lake elevation during the peak of the rainy season. These higher
maximum lake levels have impacted lake residents primarily through
damage to landscaping along the lake edge, damage to lakeside
structures such as docks, boathouses, and bulkheads and in limited
cases has resulted in some flooding of residential structures.
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2.2.5.2 Extent
The recent trend of increased rainfall during the winter months has
impacted Lake St. Clair most significantly due to its unique natural
characteristics. Lake St. Clair has no surface outlet and drains only to
groundwater and through evapotranspiration. In addition to these
natural characteristics, an irrigation water right on Eaton Creek, the
sole tributary to Lake St. Clair, for the Whispering Firs (former
Shoepfer Farm) was retired in 2004 as mitigation for the City of
Olympia’s new McAllister wellfield. This likely resulted in an increased
flow into the lake. Figure 2.3 appears to support this as the observable
upward trend in average lake elevations correlates with the timing the
water right was retired.
Figure 2.3: Lake St. Clair Water Elevations

Lake St. Clair Water Elevations
11.4
Staff Guage
Olympia Well

12.4

Staff Guage Height (ft)

71
70

13.4

69

14.4

68

15.4

67
16.4
66
17.4

65
64
1985

Olympia Well (Distance to Water)

72

18.4
1990

1995

2000

Thurston County Flood Hazard Mitigation Plan 2017

2005

2010

2015

2-41

CHAPTER 2: Flood Risk Assessment

Long Lake’s elevation has also risen during recent winters. However,
Long Lake has a surface outlet as well as a sizeable groundwater
component that enables water to more readily infiltrate.
Black Lake has also experienced a rise in average maximum water
elevation during recent winters. The only surface outflow from Black
Lake is a man-made ditch (Black Lake Ditch) which actively drains the
uppermost four or five feet of lake surface north to the Puget Sound.
This drainage ditch is prone to obstructions, primarily from beaver
dams which regularly occlude the ditch, resulting in substantial, rapid
rises in lake level. The dams are routinely maintained by the Thurston
County Stormwater Utility to prevent flooding of residents along the
lakeshore. Black Lake also receives flow from a large wetland complex
south of the lake which also feeds the Black River.
2.2.5.3 Impacts
These higher maximum lake levels have impacted lake residents
primarily through damage to landscaping along the lake edge, damage
to lakeside structures such as docks, boathouses, and bulkheads and in
limited cases has resulted in some flooding of residential structures.
On Lake St. Clair, higher lake water elevations have resulted in longer
periods of boat speed restrictions to minimize shoreline erosion and
damage to private property. The speed restrictions impact recreational
opportunities for both lake residents as well as other community
members who access the lake. In 2017, Thurston County contracted
with a consulting firm to identify, evaluate, and assess the cost and
feasibility of a range of alternatives to control lake levels to minimize
flooding.
2.2.5.4 Probability of Occurrence
There is a trend in rising lake elevations in the winter months during
the last two decades. Long term climate models predict wetter and
warmer winters for the Puget Sound Region suggesting that lake levels
may be higher that historic averages.
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2.2.6 Dam Failure

The Washington State Department of Ecology Dam Safety Office
database identifies 38 dams that are in or adjacent to Thurston County.
Many serve more than one purpose, such as hydroelectric power
generation, irrigation, and recreation. Natural events such as flooding
or earthquake can cause dam failures, but most failures result from
human error such as poor construction, operation, maintenance, or
repair. Dam failure effects are highly variable, depending on the dam,
the amount of water stored behind the dam, the current stream flow,
and the size and proximity of the downstream population. Many dam
failures have occurred in Washington over the last 40 years, but none
have been in or affected Thurston County. No Thurston County dams
operate specifically for flood control purposes.
2.2.6.1 Severity
Washington State’s Downstream Hazard Classification system for
dams assigns a hazard rating of “Low,” “Significant,” or “High” for areas
at risk of economic loss and environmental damage should a dam fail.
In Thurston County, most dams are rated low, a few are rated
significant, and three are rated high. The high hazard dams are Alder
and La Grande Dams on the Nisqually River and the Skookumchuck
Dam on the Skookumchuck River (Table 2.9). Failure of any of these
dams could affect a population of 300 or more, inundate major
transportation routes and industries, and result in long-term effects on
water quality and wildlife. The high hazard dams in Thurston County
are primarily for electrical power generation and are licensed by the
Federal Energy Regulatory Commission. Accordingly, they are
inspected regularly and staffed 24 hours a day.
Table 2.9: High Hazard Dams in Thurston County
Dam
Alder Dam

River
Nisqually River (Alder Lake)

La Grande Dam

Nisqually River (La Grande Reservoir)

Skookumchuck Dam

Skookumchuck River (Skookumchuck
Reservoir)

Storage (acrefeet)
231,936
2,676
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Hazard Class
1A – High,
greater than 300
lives at risk
1B – High,
from 31 to 300
lives at Risk
1A – High,
greater than 300
lives at risk
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Of the high-hazard dams, only the Skookumchuck Dam is an earthen
structure. La Grande and Alder are both concrete. All three are wellmaintained and comply with current dam safety regulations. Therefore,
barring a natural disaster or terrorist action, the 1998 Thurston County
Hazard Identification and Vulnerability Analysis assigned a low risk
rating to all three dams.
2.2.6.2 Extent
For high hazard dams, inundation mapping for these facilities exist as
part of the dam operators’ emergency action plans. However, security
concerns limit the ability to publish the maps. Thurston County
Emergency Management possesses copies of the inundation maps for
each dam and is coordinating with Tacoma Power and TransAlta to
obtain versions of the maps they can share with the public.
Thurston County has assessed inundation areas for four minor dams to
determine which properties might be affected by a dam failure
(Table 2.10).
Table 2.10: Select Minor Dams in Thurston County
Dam
Berger Dam
Centralia Coal Mine Dam
Kyte Dam
Windsor Waterski Park

River or Stream
Scatter Creek
Unknown
Unknown
Unknown

Storage (acre-feet)
128
38
23
50

2.2.6.3 Impacts
Major dam failure causes many effects: loss of life; destruction of homes
and property; damage to roads, bridges, power lines and other
infrastructure; loss of power generation and flood control capabilities;
disruption of fish stock and spawning beds; and the erosion of stream
and river banks. The failure of a high hazard dam would threaten a
small but important segment of Thurston County, suggesting moderate
vulnerability.
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2.3 Effects of Climate Change
Climate change is expected to impact flood conditions in Thurston
County primarily on two fronts - hydrology and sea-level rise.
In 2016, the Thurston Regional Planning Council used a U.S.
Environmental Protection Agency grant to produce a climate change
vulnerability assessment (TRPC, 2016) that described how the Puget
Sound region’s climate has changed historically, how it is projected to
change over the 21st century, and how such changes affect the
vulnerability of the county’s built and natural assets. The assessment’s
main source of data was a 2015 report from the University of
Washington’s Climate Impacts Group - State of Knowledge: Climate
Change in Puget Sound.
The UW report, which downscaled global climate models and focused
on the “low” and “high” emissions scenarios used by the
Intergovernmental Panel on Climate Change (IPCC), concluded there
is no discernable historical trend in precipitation across the Puget
Sound region, which averaged about 78 inches of rain annually
(Thurston County averaged 51 inches) during the latter half of the 20th
century (Mauger, et al., 2015). While the region’s annual precipitation
volume is not projected to change significantly this century, the
seasonal volumes are: Summers will generally be hotter and drier,
while winters will be warmer and wetter (TRPC, 2016). Added to this,
Thurston County’s precipitation could come in more frequent and
intense rainfall events with the potential to cause flooding and erosion
that harms people, plants and
animals. The frequency of the Puget
Sound region’s heaviest 24-hour
precipitation events (top 1 percent)
is projected to more than triple by
the late century (occurring about
seven days a year by the 2080s, per
a “high” greenhouse gas emissions
scenario, compared to two days per
year
historically),
according
modeling (Mauger et al., 2015).
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As hydrology changes, what is currently considered a 100-year flood
may strike more often, leaving many communities at greater risk.
Thurston County will need to retrofit ponds, pipes, culverts and other
stormwater infrastructure designed for historic levels of rainfall.
As stream volumes and velocities change during cooler months, erosion
patterns are also projected to change, altering channel shapes and
depths, increasing sedimentation behind dams, and affecting fish and
wildlife habitat and water quality (TRPC, 2016). Conversely, hotter,
drier summers are projected to increase the frequency and intensity of
wildfires, which could degrade the stability of steep slopes and riparian
areas, making them more vulnerable to erosion when the rains return.

2.3.1 Hydrology

As future winters become warmer, more winter precipitation is
projected to fall as rain instead of snow in Thurston County’s highlands
and adjacent areas of Lewis and Pierce counties (TRPC, 2016). This
would reduce the depth and duration of mountain snowpack and extent
of Mount Rainier’s glaciers, as well as alter the timing and volume of
runoff that affects streamflow and groundwater levels.
The Nisqually River, which begins on the flanks of Mount Rainier and
drains into Puget Sound, is projected to shift from a mixed rain-andsnow watershed (i.e., a watershed that receives 10-40 percent of its
precipitation as snow) to a rain-dominant watershed (i.e., a watershed
that gets less than 10 percent of its precipitation as snow) by the end of
the 21st century (Mauger, et al., 2015). Thurston County’s other Puget
Sound-draining watersheds – Deschutes and Kennedy-Goldsborough –
would remain rain-dominant systems.
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According to the USGS National Climate Change Viewer (Alder &
Hostetler, 2013), Thurston County’s annual average snowfall is
projected to decrease by just two-tenths of an inch by the 2050s and
become virtually nonexistent by the end of the 21st century. This figure
is small because all of Thurston County is less than 3,000 feet above sea
level (TRPC, 2016). In most years, there is little or no snowfall nor
sustained snowpack outside of the county’s higher-elevation forestlands
(e.g., Capitol State Forest and Alder Lake area).
April 1 is considered the date of “peak snowpack” in Pacific Northwest
highlands. Historically, peak snowpack is about 20-30 inches within the
highland area that includes Thurston County’s Alder Lake (the
reservoir behind Alder Dam) and the southwestern flank of Mount
Rainier within Lewis and Pierce counties. For the 2080s, peak
snowpack would decline 80-90 percent in this area for the low emissions
scenario and 90-100 percent for the high scenario (TRPC, 2016). The
length of the snow season in southeastern Thurston County and
surrounding highlands also would decline significantly per both
scenarios.
Dams are designed partly based on assumptions about a river’s flow
behavior, expressed as hydrographs. Changes in weather patterns can
have significant effects on the hydrograph used for the design of a dam.
If the hygrograph changes, it is conceivable that the dam can lose some
or all its designed margin of safety, also known as freeboard.
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If freeboard is reduced, dam operators may be forced to release
increased flows earlier in a storm cycle to maintain required margins of
safety. Such early releases of flow can increase flood potential
downstream. Throughout the western United States, communities
downstream of dams are already experiencing increases in streamflow
caused by earlier releases from dams. Thurston County will need to
maintain regular coordination with Tacoma Power and TransAlta to
monitor reservoir levels to ensure that sufficient margins of safety are
maintained to prevent adverse outflow volumes.
Use of historical hydrologic data has long been the standard of practice
for designing and operating water supply and flood protection projects.
For example, historical data are used for flood forecasting models and
to forecast snowmelt runoff for water supply. This method of forecasting
assumes that the climate of the future will be similar to the period of
historical record. However, the hydrologic record cannot be used to
predict changes in frequency and severity of extreme climate events
such as floods.
Going forward, model calibration or statistical relation development
must happen more frequently, new forecast-based tools must be
developed, and a standard of practice that explicitly considers climate
change must be adopted. Climate change is already impacting water
resources, and resource managers have observed the following:
•

Historical hydrologic patterns can no longer be solely relied upon
to forecast the water future.

•

Precipitation and runoff patterns are changing, increasing the
uncertainty for water supply and quality, flood management and
ecosystem functions.

•

Extreme weather events will become more frequent,
necessitating improvement in flood protection and emergency
response.

2.3.2 Sea Level Rise

In the decades ahead, the Puget Sound Region is projected to experience
continued, and possibly accelerated, sea-level rise as a result of melting
ice sheets and warmer oceans. This may increase the frequency, depth,
and duration of coastal flooding due to increased reach of tides and
storm surges (Mauger et al., 2015). Sea-level rise may also exacerbate
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river flooding by slowing the flow of water into the Puget Sound. The
information below was adapted from TRPC’s 2016 climate change
vulnerability assessment (TRPC, 2016).
The global average sea level rose about 8 inches – roughly the same
level recorded at the Seattle tidal gauge – during the 20th century
(Mauger et al., 2015). The Puget Sound region’s sea level is projected to
rise another 24 inches (range: +4 to +56 inches) by the end of the 21st
century, relative to 2000 (NRC, 2012). Levels could be higher or lower
than this range, however, depending on the rate that the local coastline
is subsiding or rising and the rate of polar ice melt.
While most of Thurston County’s marine shoreline is stable, much of
downtown Olympia is built atop fill that is subsiding by a few
millimeters per decade (TRPC, 2016). Thus, City of Olympia engineers
project that sea-level rise in this area will be 11 inches greater than in
surrounding areas by the end of the century.
In addition to potentially disrupting commerce and damaging public
and private property, coastal flooding poses temporary safety risks (e.g.,
inhibiting the movement of emergency service vehicles), as well as longterm health risks (e.g., mobilizing toxic chemicals amid former
industrial sites and inundating sewer infrastructure).
Low-lying sections of Interstate 5 and U.S. Route 101 are also
vulnerable to the combined effects of flooding and sea-level rise,
according to a Washington Department of Transportation vulnerability
assessment of transportation infrastructure (WSDOT, 2011). These
highways are critical to ensuring the movement of commercial trucks,
commuter cars, emergency service vehicles, and other automobiles
within and through the Thurston County region.
McAllister Creek occasionally floods I-5 on- and off-ramps south of the
Billy Frank Jr. Nisqually National Wildlife Refuge (area of Milepost
114), and flooding would occur more frequently as sea levels rise
(WSDOT, 2011). Similarly, along U.S. Route 101, as it crosses Mud Bay
west of Olympia, water currently backs up in culverts and floods the
highway’s median during high tides. There is the potential for water to
flood travel lanes temporarily due to sea-level rise (WSDOT, 2011).
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2.4 Flood Historical Occurrences
and Impacts
Several major floods have impacted the Thurston Region over the last
two decades. Describing the effects and damages from the most
significant events highlights the region’s vulnerability to floods and the
extent of their damage. Past floods serve as useful reminders to
communities to develop strategies to mitigate, prepare, and respond to
future floods. Table 2.11 identifies the top 10 historic crests for the
Nisqually, Deschutes, Skookumchuck, and Chehalis rivers (USGS,
2017):
Table 2.11: Top Ten Historic Crests for Thurston County Rivers

Rank
1
2
3
4
5
6
7
8
9
10

NISQUALLY AT
MCKENNA
Gauge
Height
Date
17.13
02/08/1996
13.00
01/29/1965
12.48
11/30/1995
12.39
12/26/1980
12.38
12/12/1955
11.78
11/23/1959
11.31
01/10/1990
11.30
02/11/1951
11.14
04/05/1991
11.04
12/10/1953

DESCHUTES NEAR
RAINIER
Gauge
Height
Date
17.01
01/09/1990
15.74
02/08/1996
15.68
01/15/1974
15.28
01/21/1972
14.29
12/29/1996
14.10
01/08/2009
13.76
04/05/1991
13.75
12/03/2007
13.55
11/26/1998
13.42
12/28/1998

SKOOKUMCHUCK
NEAR BUCODA
Gauge
Height
Date
17.87
02/08/1996
17.72
01/08/2009
17.33
01/10/1990
17.23
11/25/1990
16.82
01/21/1972
16.82
04/05/1991
16.76
12/30/1996
16.60
02/11/1990
16.60
12/09/2015
16.51
03/09/1977

CHEHALIS NEAR
GRAND MOUND
Gauge
Height
Date
20.23
12/04/2007
19.98
02/09/1996
19.34
01/10/1990
18.41
11/25/1986
18.39
12/29/1937
18.21
01/21/1972
18.18
01/09/2009
18.12
11/25/1990
17.73
12/05/1975
17.66
04/06/1991

January 6-16, 2009, Federal Disaster 1817: Severe Winter Storms,
Landslides, Mudslides, and Flooding

An atmospheric river storm raised temperatures and dropped heavy
rains throughout Western Washington following one of the worst Pacific
Northwest snow storms in decades. Severe flooding occurred
throughout
Western
Washington,
including
the
Chehalis,
Skookumchuck, Deschutes, Nisqually, and Black rivers. The
Skookumchuck River crested at 17.72 feet on January 8, making it the
second worst flood in the river’s recorded history. The Chehalis River
crested at 18.18 feet near Grand Mound causing major flooding in the
Chehalis River Basin only 13 months after the December 2007 floods.
Interstate 5 was closed for 20 miles for nearly two days. State Route 12,
State Route 8, and Highway 101 were also closed for a period, some for
multiple days. During the height of the flood event, 49 county roads
were closed. Over 200 homes were isolated in the Bald Hills

2-50

Thurston County Flood Hazard Mitigation Plan 2017

CHAPTER 2 Flood Risk Assessment

Road/Clearwood area, likely over 100 in the Rochester, Grand Mound,
and Gate communities, and likely another 50 homes had access issues
in the area around Bucoda.
Damages to homes throughout Thurston County were estimated at $3
million. Damage was concentrated in and around the town of Bucoda,
the Rochester community, and along the Deschutes River outside of
Yelm. Damages to public facilities and roads around Thurston County
and the overtime cost for city and county officials to respond to the
flooding cost $2.5 million.
Volunteer firefighters went door to door in Bucoda warning residents of
imminent flooding before floodwaters swallowed a nine-block stretch of
the town (the town’s worst flood event since 1996). Residents were
forced to evacuate and a Thurston County dive team was deployed to
assist residents. At least two households required rescue assistance.
One home was identified as too dangerous to inhabit and 12 homes were
deemed moderately damaged and only accessible during the daytime.
The Intersection of 3rd Avenue and North Nenant Street incurred
damages exceeding $12,000. Extensive road damage along five blocks
of Market Street also occurred. At least one municipal well was forced
to shut down due to possible contamination. The town-owned RV park
restroom was also contaminated by floodwaters and required extensive
clean up.
On January 8, the City of Lacey shut down two streets for the first time
in at least nine years due to urban flooding. Crews closed Rainier Road
at the south end of city limits around the Burlington Northern Santa
Fe (BNSF) railroad trestle. The city also closed 32nd Avenue Northeast
off Marvin Road in the Hawks Prairie area. The heavy rains entering
the sewer system in Olympia forced the LOTT Alliance to discharge 6.3
million gallons of partially treated wastewater from its Budd Inlet
Sewer Treatment Plant via its emergency outfall at the Fiddlehead
Marina.
December 1-7, 2007, Federal Disaster 1734: Severe Winter Storms,
Flooding, Landslides, and Mudslides

Snow followed by a “Pineapple Express” on December 2 and 3 caused
major flooding throughout southwest Washington. Heavy rainfall and
melting snow resulted in record flooding on the Chehalis River, which
crested at 20.23 feet, six feet over flood stage at the Grand Mound
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gauge. Some sites in the Willapa Hills area collected 14 to 18 inches of
rain over the two-day period. Widespread flooding occurred in
southwest Thurston County heavily impacting the Rochester
community, Grand Mound, and the Independence Valley area. Lewis
County was especially hard hit, particularly around the cities of
Centralia and Chehalis and the farms around Adna and the Boisfort
Valley.
The Deschutes and Black rivers also rose above their banks. The
Deschutes River crested 2.75 feet above flood stage near Rainier and
flooded residential areas and the Tumwater Valley. The region also
experienced stream and urban flooding and flash flood conditions in the
Capitol Forest, resulting in washouts and landslides.
On December 4, Rochester Fire Department developed a command post
for evacuation and rescue. They partnered with the Thurston County
Sheriff’s Office Dive Team, local search and rescue volunteer groups,
and the Washington State National Guard and rescued 63 people – 17
by helicopter. Nearly 300 people were rescued or forced to evacuate in
Lewis County – some seeking refuge in local area shelters. Thurston
County opened a flood relief center at the Rochester Community Center
to assist affected residents.

2-52

Thurston County Flood Hazard Mitigation Plan 2017

CHAPTER 2 Flood Risk Assessment

Thurston County documented 44 county roads and bridges that closed
from storm and flood damage. The county and cities carried out roundthe-clock road repair and maintenance. Estimates reflect that over 400
homes in the area were affected by the road closures in the southwest
Thurston County. Interstate 5 closed for 20 miles between Chehalis and
Grand Mound for five days. Some portions of Interstate 5 were covered
with 10 feet of water. The Washington State Department of
Transportation estimated that the closure resulted in $47 million in lost
economic output statewide (WSDOT, 2008). Additional closures along
Highway 101 and Highway 8 disrupted traffic for thousands of people
who live or work in Thurston County, or who were passing through. A
railroad bridge over the Nisqually River suffered significant damage
due to debris collection against the bridge, resulting in a disruption of
statewide rail traffic. West coast rail traffic was also shut down for
several days due to flooding.
Nearly 10 inches of rain fell on the City of
Olympia’s west side resulting in the worst
urban flooding ever experienced in that area.
On December 3, 2007 during the morning peak
commute period, the west side of Olympia
experienced major traffic backups for hours due
to road closures. One of the highest traffic
volume intersections in the region, Cooper
Point Road and Black Lake Boulevard off
Highway 101, experienced major flooding
resulting in permanent damage to the signal
controller. Several motorists attempted to drive through the water only
to become stranded and forced to abandon their vehicles. Some vehicles
were eventually completely submerged. Inundation forced the closure
of the Percival Creek Bridge on Cooper Point Road. Several businesses
on Olympia’s west side were affected by floodwaters and power outages.
Puget Sound Energy turned off power as a safety precaution requiring
businesses to temporarily close. The Woodshed, a furniture retailer, lost
their entire inventory to three feet of water. Replacement cost was
estimated at $250,000.
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On December 3, the enormous volume of rainfall and runoff caused
LOTT Clean Water Alliance’s Budd Inlet Sewer Treatment Plant to
discharge untreated wastewater into Budd Inlet. At its peak, an
estimated 1 million gallons per hour bypassed treatment processes and
was sent through the emergency outfall near Fiddlehead Marina. After
the flooding, many wells and water supplies were contaminated and
non-functional in the unincorporated areas of the county. Public health
advisories were issued to flood affected areas to inform the public to boil
their water or consume only bottled water.
Preliminary cost estimates for the response, preventive measures, and
the damage to public facilities exceeded $4.6 million throughout
Thurston County. In many ways, the dollar figures reported for
response costs only reflect a fraction of the actual response costs to local
governments. For example, the estimates may not include volunteers,
such as the local fire districts’ volunteer firefighters who provided
emergency response. Damage to Thurston County roads and bridges for
non-federal aid routes was $2.7 million. Three sites of federal aid roads
incurred over $32,000 in damages.
For this disaster, nearly 267 Thurston County residents applied to
FEMA for assistance with over $6 million claims in property damages.
FEMA awarded $544,928 in aid and the Small Business Administration
granted $1.7 million to 30 homeowners and 2 businesses (Thurston
County Emergency Management, 2007).
October 15-23, 2003, Federal Disaster 1499: Severe Storms and
Flooding

At least 11 people reported flood damage within Thurston County, with
at least two structures possibly incurring damage exceeding their
replacement value. Thurston County was not seriously impacted by this
storm event and received a disaster declaration because it bordered
counties that experienced more severe flooding (Mason, Pierce, and
Grays Harbor counties).
February 1999 High Ground Water Flooding

Higher than normal rainfall caused major groundwater flooding and
urban stormwater flooding throughout Thurston County and its
communities. Although no federal disaster was issued, major flooding
affected over 200 properties in Lacey, Olympia, Tumwater, and
Thurston County.
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December 1996 (Federal Disaster 1159) to February 1997 Winter
Storm and Flooding

1996 was the third wettest year of the 20th Century. December was
especially wet, receiving over twice its normal monthly rainfall. During
this time:
•

200 homes countywide were flooded

•

200 drinking water wells were contaminated

•

Septic system failures occurred throughout the county

•

Response and recovery efforts cost Thurston County government
over $340,000

•

Response, recovery, and repair costs for other government
entities and utilities exceeded $750,000

•

Private property owners incurred over $1.75 million in
uninsured losses

February 1996, Federal Disaster 1100: Flooding

The February 1996 flood is one of the most devastating floods on record
for Thurston County. Every major river and stream crested their banks.
Record flooding occurred on the Nisqually River near McKenna when
the river crested at 17.13 feet, seven feet over flood stage on February
8, 1996. Record flooding also occurred on the Skookumchuck River near
Bucoda when the river crested at 17.87 feet, four feet over flood stage.
Major flooding also occurred on the Deschutes and Chehalis rivers. The
1996 flood resulted in the following impacts:
•

Tacoma Power performed an emergency release from Alder and
LaGrande dams, compounding downstream flooding in the
Nisqually River Valley

•

Of the over 350 homes inspected, 190 were declared
uninhabitable

•

47 homes were destroyed in the Nisqually Valley

•

Over two dozen homes were destroyed elsewhere

•

Nearly 1,000 people evacuated their homes

•

300 people required rescuing

•

The Mounts Road bridge was destroyed

•

The Town of McKenna flooded, reducing inbound or outbound
traffic in the north county to I-5

•

More than 300 sections of the county road system were damaged
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•

Wa He Lut, a contract U.S. Bureau of Indian Affairs School, was
destroyed by the Nisqually River

•

Interstate 5 was closed at the Lewis County line

•

The main north-south railroad line at the Pierce County line was
closed

•

Response and recovery efforts cost Thurston County government
over $2 million

•

Response, recovery, and repair costs for other government
entities and utilities exceeded $20 million

•

Private property owners incurred over $22 million in uninsured
losses.

January 1990, Federal Disaster 852: Severe Storm and Flooding

The Deschutes River at Rainier crested at 17.01 feet, six feet over flood
stage – setting the flood record. Major flooding also occurred on the
Nisqually, Deschutes, Skookumchuck, and Chehalis rivers. The
Thurston Region experienced the following impacts:
•

Flood waters in Lewis County killed two people

•

Interstate 5 closed for several days between Chehalis and
Thurston County

•

83 elderly residents from the Nisqually Valley Care Center in
McKenna were evacuated to a Red Cross Shelter at the Yelm
High School gymnasium

•

Floodwaters reached four feet deep on Bucoda streets and
prompted nearly 600 residents to evacuate; one elderly man died
from natural causes during the evacuation

•

Lowland Nisqually Valley residents were urged to evacuate
their homes

•

Portions of downtown Olympia experienced urban flooding

2.5 Flood Hazard Exposure
Analysis
2.5.1 HAZUS Estimates of Flood Losses

Computer models can simulate flood scenarios to estimate potential
property losses and other impacts to communities. The HAZUS Flood
Model is a standardized tool using Geographical Information System
(GIS) technology to estimate physical, economic, and social impacts of
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disasters using a variety of data inputs. FEMA Region X performed a
level 2 analysis using local data provided by Thurston County and
Thurston Regional Planning Council to develop the county’s flood
model. The models included the recently adopted Deschutes River
SFHA and draft versions of the Chehalis and Coastal SFHAs. Loss
estimates were derived for 10-, 25-, 50-, 100-, and 500-year flood
scenarios. For these, scenarios, debris generation, sheltering
requirements, building exposure, and building losses are presented
(FEMA, 2016).
2.5.1.1 Debris Generation
HAZUS provides an estimate of the total debris generated by floods.
The 500-year flood event – the most wide-spread flood scenario –
generates the most debris. HAZUS breaks the debris generation
estimates into three categories:
•

Finish (dry wall, flooring, insulation, etc.)

•

Structure (framing, walls, exterior cladding)

•

Foundation (concrete slabs, concrete block or other foundation)

Table 2.12 summarizes debris generation for the Chehalis Basin,
Deschutes Basin, coastal SFHA, and countywide.
Table 2.12: HAZUS Estimates of Debris Generation by Flood Scenario (in tons)
CATEGORY

FLOOD EVENT

CHEHALIS

COASTAL

COUNTYWIDE*

DESCHUTES

FINISH

0.2 PERCENT
1 PERCENT
2 PERCENT
4 PERCENT
10 PERCENT

1967.22
1556.28
1418.81
1368.81
790.96

N/A
626.31
N/A
N/A
N/A

N/A
5094.64
N/A
N/A
N/A

1211.87
995.48
905.74
807.61
684.8

STRUCTURE

0.2 PERCENT
1 PERCENT
2 PERCENT
4 PERCENT
10 PERCENT

1240.07
700.96
578.69
537.42
255.95

N/A
544.4
N/A
N/A
N/A

N/A
1713.68
N/A
N/A
N/A

164.48
113.12
96.57
81.46
64.84

1618.28
1027.56
886.61
838.36
432.79
4825.61
3284.85
2884.07
2744.58
1479.66

N/A
449.28
N/A
N/A
N/A
N/A
1620.1
N/A
N/A
N/A

N/A
2489.01
N/A
N/A
N/A
N/A
9297.38
N/A
N/A
N/A

277.54
203.02
178.09
153.76
126.65
1653.9
1311.65
1180.36
1042.9
876.34

FOUNDATION 0.2 PERCENT
1 PERCENT
2 PERCENT
4 PERCENT
10 PERCENT
GRAND
0.2 PERCENT
TOTAL
1 PERCENT
2 PERCENT
4 PERCENT
10 PERCENT

*Countywide refers to a modeled scenario with all SFHAs combined in the county
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2.5.1.2 Shelter Requirements
Table 2.13 provides the HAZUS estimates of the number of people who
are displaced by flooding and may require short-term sheltering.
Table 2.13: HAZUS Estimates of Displaced People and Sheltering Needs
DISPLACED POPULATION

SHORT-TERM SHELTERING

FLOOD EVENT CHEHALIS
0.2 PERCENT
1705
1 PERCENT
1503
2 PERCENT
1423
4 PERCENT
1356
10 PERCENT
979
0.2 PERCENT
1090
1 PERCENT
901
2 PERCENT
822
4 PERCENT
766
10 PERCENT
439

COASTAL COUNTYWIDE* DESCHUTES
N/A
N/A
1323
412
6552
1230
N/A
N/A
1158
N/A
N/A
1069
N/A
N/A
957
N/A
N/A
892
274
4041
812
N/A
N/A
755
N/A
N/A
679
N/A
N/A
594

*Countywide refers to a modeled scenario with all SFHAs combined in the county

2.5.1.3 Building Exposure
Table 2.14 provides the HAZUS estimates of the number of buildings
exposed to floods. Countywide, a total of 5,156 buildings are in Special
Flood Hazard Areas.
Table 2.14: HAZUS Estimates of Buildings in Special Flood Hazard Areas
Community
Bucoda
Chehalis Reservation
Lacey
Nisqually Reservation
Olympia
Rainier
Tenino
Tumwater
Yelm
Unincorporated
Thurston County

Buildings In A
Special Flood
Hazard Area
194
3
27
2
355
0
5
82
23
1,887

Buildings
In Zones A, Ae, Ao
(Riverine/Stillwater)
194
3
27
2
291
--5
79
23
1,724

Buildings
In Zone Ae
(Coastal)
0
0
0
0
43
--0
3
0
40

Buildings
In Zone Ve
(Coastal)
0
0
0
0
21
--0
0
0
123

Note: Buildings identified in a Special Flood Hazard Area by using parcel centroids. Effective Special Flood Hazard
Area data used inland. Preliminary Special Flood Hazard Area data used for coastal flood zones.
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2.5.1.4 Building Value Loss
HAZUS calculates estimates of the economic loss of buildings and their
contents due to damage from flooding. Table 2.15 provides a summary
of losses, by jurisdiction for the 10-, 25-, 50-, 100-, and 500-year flood
scenarios.
Table 2.15: HAZUS Estimates of Building Losses by Flood Event

Community
Bucoda
Chehalis
Reservation
Lacey
Nisqually
Reservation
Olympia
Rainier
Tenino
Tumwater
Yelm
Unincorporated
Thurston
County

Count

Total
Value
115
7.48
5
0.29
1
2

0.2% Annual
1% Annual
2% Annual
4% Annual
10% Annual
Chance Flood Chance Flood Chance Flood Chance Flood Chance Flood
Loss
Loss Loss
Loss Loss
Loss Loss
Loss Loss
Loss
Value
Ratio Value
Ratio Value
Ratio Value
Ratio Value
Ratio
1.52 20.30%
1.34 17.80%
1.09 14.60%
1.09 14.60%
0.27 3.60%
0.01 4.10%
-----------------

0.25
0.32

-----

-----

0.03 10.40%
0.03 9.50%

-----

-----

-----

-----

-----

-----

251 244.33
0
--0
--18 12.98
8
1.46
802 95.71

------0.98
--9.36

------7.50%
--9.80%

26.31 10.80%
--------0.36 2.70%
0.09 6.40%
12.18 12.70%

------0.04
--4.23

------0.30%
--4.40%

------0.02
--3.75

------0.20%
--3.90%

------0
--1.33

------0.00%
--1.40%

Note: Values are expressed in millions of dollars. Dollar losses are reported, as well as a loss ratio, which is calculated as the total
building losses/total building value. The loss values are for building and contents only; additional damages to infrastructure are not
captured in this table.

2.5.1.5 Sea Level Rise Loss Estimates
The economic loss of buildings and their contents due to damage from
sea level rise are calculated by the computer loss estimation tool,
HAZUS. FEMA Region X performed a surrogate sea-level rise loss
analysis using the draft Thurston County coastal flood zone data and
created plus one-foot, two-foot, and three-foot above base flood elevation
scenarios. Table 2.16 gives a summary of losses for jurisdictions in
Thurston County with marine shorelines.
Table 2.16: HAZUS Draft Coastal Flood Hazard value loss
Buildings

1% Annual
1% Annual Chance 1% Annual Chance 1% Annual Chance
Chance Flood
Flood (+1 Foot)
Flood (+2 Feet)
Flood (+3 Feet)
Loss
Loss
Loss
Loss
Ratio
Ratio
Ratio
Ratio
Loss Value (%) Loss Value (%) Loss Value (%) Loss Value
(%)
$4,064,673
3.1 $11,265,635
8.5 $20,748,349 15.7 $27,941,363 21.2
$1,210
0.6
$11,228
5.6
$27,549 13.7
$40,749 20.2
$1,460,933 18.0 $2,060,400 25.4 $2,375,549 29.3 $2,691,797 33.2

Community Count
Total Value
Olympia
109 $131,995,350
Tumwater
1
$201,600
Thurston
32
$8,116,050
(Unincorp)
Total
142 $140,313,000 $5,526,815

3.9 $13,337,262
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2.5.2 GIS Hazard Exposure Analysis

The flood hazard exposure analysis used the most current data
available including the FEMA 100-Year SFHA. This included the most
current Digital Flood Insurance Rate Map for Thurston County (2013).
It was augmented with the updated Deschutes River flood hazard areas
provided by FEMA as well as the most current draft coastal zone flood
data (Map 2.2). The analysis also incorporates Thurston County’s High
Groundwater Hazard Area as well as the Floods of Record (1996 and
1999, Map 2.4). Portions of Thurston County’s other special flood
hazard areas overlap with the FEMA 100-Year SFHA. TRPC used its
Geographical Information System (GIS) to perform flood hazard
exposure analysis to summarize the total area, population,
employment, residential dwellings, valuation of buildings and contents,
and essential facilities. This information is summarized by watershed
in Tables 2.16 through 2.21.
2.5.2.1 Flood Hazard Areas
Over 28,830 acres (7 percent of the total county) are in the FEMA 100Year SFHA. Thurston County has mapped over 6,000 acres that are
subject to high groundwater flooding and another 12,950 that are areas
identified as flood of record. When combined, over 36,350 acres or nearly
9 percent of the planning area is affected by and regulated for flooding.
Since adoption of the 2012 FHMP, FEMA has revised the 100-year
floodplain in the Deschutes River basin and completed draft revisions
for coastal flood hazard areas. These revisions resulted in a net increase
in flood hazard area of approximately 330 acres. Table 2.17 shows total
acreage of SFHAs by watershed.
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Table 2.17: Area in Flood Hazard, Unincorporated Thurston County
Watershed
Budd Inlet
Deschutes River: Lower
Deschutes River: Middle
Deschutes River: Upper
Eld Inlet
Henderson Inlet
McAllister Creek
Nisqually
Nisqually Reach
Totten Inlet
Black River
Chehalis River
Skookumchuck River
West Capitol Forest
Unincorporated Area
Urban Growth Area
Rural
Total

Source: FEMA, Thurston GeoData

Total Area
(Acres)

100-Year
SFHA

High
Groundwater*

Flood of
Record*

Area in
SFHA

Percent
in SFHA

8,956
14,549
29,241
22,488
22,896
21,003
12,285
52,985
3,909
20,387
78,096
45,620
55,578
19,456

802
1,905
2,606
279
369
1,108
569
4,017
35
788
7,188
5,218
3,956
0

81
213
330
14
147
283
223
1,263
9
104
2,148
942
293
0

5
5
0
0
15
72
1,373
1,165
0
0
4,853
5,461
0
0

882
1,965
2,818
294
499
1,354
1,833
5,298
42
892
10,033
6,374
4,074
0

9.8
13.5
9.6
1.3
2.2
6.4
14.9
10.0
1.1
4.4
12.8
14.0
7.3
0.0

21,007
386,442
407,449

1,352
27,487
28,839

397
5,652
6,049

331
12,618
12,950

1,768
34,590
36,358

8.4
9.0
8.9

Note: "100-Year SFHA" are the Special Flood Hazard Areas subject to inundation by the 1% annual chance of flood. It includes
the draft updates to coastal flood hazards. Thurston County’s regulated Special Flood Hazard Areas (SFHA) include those
areas mapped as high groundwater hazard areas and floods of record. Analysis excludes federal lands, tribal reservations, and
incorporated areas.
*Portions of Thurston County’s High groundwater hazard and flood of record areas overlap with the FEMA 100-Year SFHA. The
values in the “Area in SFHA” account for the overlap and don’t double count the acreage.

2.5.2.2 Housing and Population
Housing

Approximately 1,984 homes (3.5 percent of total) are vulnerable to
flooding in unincorporated Thurston County (Tables 2.18 and 2.19). The
Skookumchuck River watershed has the highest percentage of
vulnerable homes. 721 homes are vulnerable to flooding by other flood
hazard areas regulated by Thurston County.
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Table 2.18: Dwellings Units Vulnerable to Flooding, Unincorporated Thurston
County, 2016 & 2040

FEMA 100-Year SFHA
Watershed
Budd Inlet
Deschutes River: Lower
Deschutes River: Middle
Deschutes River: Upper
Eld Inlet
Henderson Inlet
McAllister Creek
Nisqually
Nisqually Reach
Totten Inlet
Black River
Chehalis River
Skookumchuck River
West Capitol Forest
Unincorporated Area
Urban Growth Area
Rural
Total
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2016
Vulnerable to
Flooding
Total
Dwellings Number Percent

2040
Vulnerable to
Flooding
Total
Dwellings Number Percent

4,140
5,750
2,715
77
4,410
10,448
7,095
5,665
1,320
1,579
6,616
4,759
659
10

42
80
134
7
34
39
161
187
1
7
189
299
83
0

1.0
1.4
4.9
9.1
0.8
0.4
2.3
3.3
0.1
0.4
2.9
6.3
12.6
0.0

6,002
7,606
3,620
97
5,085
17,782
11,057
8,599
1,766
1,805
9,128
6,241
966
10

46
247
153
7
39
42
166
208
1
8
221
326
96
0

0.8
3.2
4.2
7.3
0.8
0.2
1.5
2.4
0.1
0.4
2.4
5.2
10.0
0.0

20,861
34,382
55,243

97
1,166
1,263

0.5
3.4
2.3

38,173
41,593
79,766

230
1,330
1,560

0.6
3.2
2.0
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Table 2.19: Dwellings Units Vulnerable to Flooding, Unincorporated Thurston
County, 2016 & 2040 Continued

County Other Special
Flood Hazard Areas
Watershed
Budd Inlet
Deschutes River: Lower
Deschutes River: Middle
Deschutes River: Upper
Eld Inlet
Henderson Inlet
McAllister Creek
Nisqually
Nisqually Reach
Totten Inlet
Black River
Chehalis River
Skookumchuck River
West Capitol Forest
Unincorporated Area
Urban Growth Area
Rural
Total

2016
Vulnerable to
Flooding
Total
Dwellings Number
Percent

Total
Dwellings

2040
Vulnerable to
Flooding
Number
Percent

4,140
5,750
2,715
77
4,410
10,448
7,095
5,665
1,320
1,579
6,616
4,759
659
10

3
2
0
0
4
19
157
160
0
0
279
95
2
0

0.1%
0.0%
0.0%
0.0%
0.1%
0.2%
2.2%
2.8%
0.0%
0.0%
4.2%
2.0%
0.3%
0.0%

6,002
7,606
3,620
97
5,085
17,782
11,057
8,599
1,766
1,805
9,128
6,241
966
10

3
2
0
0
4
19
161
214
0
1
320
104
2
0

0.1%
0.0%
0.0%
0.0%
0.1%
0.1%
1.5%
2.5%
0.0%
0.0%
3.5%
1.7%
0.2%
0.0%

20,861
34,382
55,243

72
649
721

0.3%
1.9%
1.3%

38,173
41,593
79,766

130
700
830

0.3%
1.7%
1.0%

Source: TRPC Annual Population Estimates, and Population and Employment Forecast work programs.Note: Dwelling is
considered vulnerable if more than 50% of parcel is in a flood hazard. "FEMA 100-Year SFHA" are the Special Flood
Hazard Areas subject to inundation by the 1% annual chance of flood. Includes the draft updates to coastal flood
hazards. Thurston County’s regulated other Special Flood Hazard Areas include those areas mapped as high
groundwater hazard areas and floods of record. Analysis excludes federal lands, tribal reservations, and incorporated
areas.

2.5.2.3 Property
Estimates of the region’s structures and their contents in the flood
hazard area are summarized in Tables 2.20 through 2.23. These tables
provide an estimate of the existing structures and contents which may
be at risk to flooding. In unincorporated Thurston County,
approximately 39 structures are vulnerable to flooding from the 100year floodplain (2.9 percent of structures). An additional 24 structures
are vulnerable to other county regulated special flood hazard areas (1.8
percent of structures). The Chehalis River, Skookumchuck River, and
Henderson Inlet watersheds have the highest vulnerability.
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The estimated value of at-risk residential property is over $215
million in 2017 dollars ($151 million for 100-year floodplain and $64
million for other county-regulated special flood hazard areas).
Commercial/Industrial value at risk is $6 million, Resource/Recreation
is $24 million, and Government is $33 million. In total, 2.9% of assessed
property value is vulnerable to flooding with the Chehalis and
Skookumchuck River watersheds having the highest vulnerability.
Table 2.20: Non-residential Buildings Vulnerable to Flooding, Unincorporated
Thurston County, 2016
FEMA 100-Year SFHA
Watershed
Budd Inlet
Deschutes River: Lower
Deschutes River: Middle
Deschutes River: Upper
Eld Inlet
Henderson Inlet
McAllister Creek
Nisqually
Nisqually Reach
Totten Inlet
Black River
Chehalis River
Skookumchuck River
West Capitol Forest
Unincorporated Area
Urban Growth Area
Rural
Total
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Commercial/
Industrial

Resource/
Recreation

Government

Total
Buildings

% Vulnerable
to Flooding

0
0
0
0
0
0
0
0
0
0
3
0
0
0

1
0
1
0
0
0
0
1
0
0
0
5
0
0

0
0
0
0
0
1
1
2
0
0
0
22
2
0

1
0
1
0
0
1
1
3
0
0
3
27
2
0

1.1%
0.0%
4.8%
n/a
0.0%
0.4%
1.4%
2.7%
0.0%
0.0%
1.0%
12.5%
18.2%
0.0%

0
3
3

0
8
8

1
27
28

1
38
39

0.2%
4.8%
2.9%
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Table 2.21: Non-residential Buildings Vulnerable to Flooding, Unincorporated
Thurston County, 2016 Continued
County Other Special
Flood Hazard Areas
Watershed
Budd Inlet
Deschutes River: Lower
Deschutes River: Middle
Deschutes River: Upper
Eld Inlet
Henderson Inlet
McAllister Creek
Nisqually
Nisqually Reach
Totten Inlet
Black River
Chehalis River
Skookumchuck River
West Capitol Forest
Unincorporated Area
Urban Growth Area
Rural
Total

Commercial/
Industrial

Resource/
Recreation

Government

Total
Buildings

% Vulnerable
to Flooding

0
0
0
0
0
0
12
0
0
0
2
0
0
0

0
0
0
0
0
0
3
0
0
0
4
0
0
0

0
0
0
0
0
0
3
0
0
0
0
0
0
0

0
0
0
0
0
0
18
0
0
0
6
0
0
0

0.0%
0.0%
0.0%
n/a
0.0%
0.0%
24.3%
0.0%
0.0%
0.0%
1.9%
0.0%
0.0%
0.0%

0
14
14

0
7
7

0
3
3

0
24
24

0.0%
3.0%
1.8%

Source: County Assessor (2016).Note: Building is considered vulnerable if more than 50% of parcel is in a flood hazard. "FEMA
100-Year SFHA" are the Special Flood Hazard Areas subject to inundation by the 1% annual chance of flood. Includes the draft
updates to coastal flood hazards. Thurston County’s other regulated Special Flood Hazard Areas include those areas mapped as
high groundwater hazard areas and floods of record. Analysis excludes federal lands, tribal reservations, and incorporated
areas.

Table 2.22: Value of Buildings Vulnerable to Flooding (in Thousands of Dollars),
Unincorporated Thurston County, 2017
100-Year Floodplain
Watershed
Budd Inlet
Deschutes River: Lower
Deschutes River: Middle
Deschutes River: Upper
Eld Inlet
Henderson Inlet
McAllister Creek
Nisqually
Nisqually Reach
Totten Inlet
Black River
Chehalis River
Skookumchuck River
West Capitol Forest
Unincorporated Area
Urban Growth Area
Rural
Total

Residential

Commercial/ Resource/
Industrial Recreation Government

Total % Vulnerable
Value
to Flooding

7,917
11,461
14,752
404
8,411
8,542
21,788
13,429
0
1,791
21,790
33,333
7,490
0

0
0
0
0
0
0
0
453
0
0
1,442
0
0
0

143
752
987
152
0
8
33
494
0
0
1,771
8,269
1,498
0

12
0
0
0
0
1,700
115
4,326
0
47
128
25,020
237
0

8,071
12,214
15,739
556
8,411
10,250
21,935
18,702
0
1,838
25,131
66,621
9,225
0

1.0%
1.1%
3.8%
8.1%
0.7%
0.6%
1.9%
2.4%
0.0%
0.6%
2.3%
9.7%
10.6%
0.0%

15,293
135,814
151,106

0
1,895
1,895

143
13,964
14,106

1,700
29,886
31,585

17,135
181,558
198,693

0.5%
2.9%
2.0%
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Table 2.23: Value of Buildings Vulnerable to Flooding (in Thousands of Dollars),
Unincorporated Thurston County, 2017 Continued
County Special Flood
Hazard Areas
Watershed
Budd Inlet
Deschutes River: Lower
Deschutes River: Middle
Deschutes River: Upper
Eld Inlet
Henderson Inlet
McAllister Creek
Nisqually
Nisqually Reach
Totten Inlet
Black River
Chehalis River
Skookumchuck River
West Capitol Forest
Unincorporated Area
Urban Growth Area
Rural
Total

Residential

Commercial/
Industrial

320
251
102
0
582
3,302
14,042
12,559
0
0
23,692
9,226
0
0
0
7,555
56,522
64,076

0
0
0
0
0
0
3,106
0
0
0
530
21
0
0
0
0
3,657
3,657

Resource/
Recreation Government
241
0
0
0
0
0
4,248
428
0
0
4,180
495
30
0
0
128
9,493
9,621

0
0
0
0
0
0
1,826
0
0
0
0
0
0
0
0
0
1,826
1,826

Total
Value

% in SFHA

561
251
102
0
582
3,302
23,222
12,987
0
0
28,402
9,741
30
0
0
7,683
71,497
79,180

0.1%
0.0%
0.0%
0.0%
0.0%
0.2%
2.0%
1.7%
0.0%
0.0%
2.6%
1.4%
0.0%
0.0%
0.0%
0.2%
1.1%
0.8%

Source: Thurston County Assessor (2017).Note: Value is considered vulnerable if more than 50% of parcel is in flood hazard.
"100-Year Floodplains" are the Special Flood Hazard Areas subject to inundation by the 1% annual chance of flood. Includes the
draft updates to coastal flood hazards. Thurston County’s regulated Special Flood Hazard Areas include those areas mapped as
high groundwater hazard areas and floods of record. Analysis excludes federal lands, tribal reservations, and incorporated areas.

2.5.2.4 Economy
Flooding impacts the community’s economy through damage to
businesses, utilities, and other infrastructure, and disruption to travel.
Section “2.4 Flood Historical Occurrences and Impacts” documents
some of the economic impacts of past flood events in Thurston County.
Estimates of impacts of flooding on the region’s businesses and
employment are summarized in Tables 2.24 and 2.25. Approximately
265 businesses and 700 jobs are vulnerable to flooding from the
100-year floodplain in unincorporated Thurston County. This
represents 2.4 percent of businesses and 2.9 percent of employees. An
additional 150 businesses and 440 employees are vulnerable to flooding
by other county-regulated flood hazards (1.3 percent and 1.7 percent of
total, respectively).
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Table 2.24: Economic Vulnerability to Flooding, Unincorporated Thurston County

100-Year Floodplain
Watershed
Budd Inlet
Deschutes River: Lower
Deschutes River: Middle
Deschutes River: Upper
Eld Inlet
Henderson Inlet
McAllister Creek
Nisqually
Nisqually Reach
Totten Inlet
Black River
Chehalis River
Skookumchuck River
West Capitol Forest
Unincorporated Area
Urban Growth Area
Rural
Total

BUSINESSES
EMPLOYEES
Vulnerable to
Vulnerable to
Flooding
Flooding
Total Businesses Number
Percent Total Employees Number
Percent
895
1,094
417
8
1,024
2,043
1,057
1,433
283
379
1,463
1,003
123
2

16
18
20
0
13
23
36
39
2
3
32
48
15
0

1.8%
1.6%
4.8%
0.0%
1.3%
1.1%
3.4%
2.7%
0.7%
0.8%
2.2%
4.8%
12.2%
0.0%

1,510
2,100
930
20
3,030
5,020
2,690
2,230
380
520
3,650
3,070
340
10

30
20
30
<5
10
20
30
160
<5
10
90
280
70
<5

2.0%
0.9%
3.1%
5.1%
0.3%
0.3%
1.2%
7.2%
0.0%
1.1%
2.5%
9.3%
21.3%
0.0%

3,293
7,931
11,224

32
233
265

1.0%
2.9%
2.4%

9,700
15,700
25,500

< 50
700
700

0.3%
4.5%
2.9%

Source: WA Department of Revenue, TRPC Population and Employment Forecast work programs.Note: Employment is
considered vulnerable if more than 50% of parcel is in flood hazard. "100-Year Floodplains" are the Special Flood Hazard Areas
subject to inundation by the 1% annual chance of flood. Includes the draft updates to coastal flood hazards. Thurston County’s
regulated Special Flood Hazard Areas include those areas mapped as high groundwater hazard areas and floods of record.
Analysis excludes federal lands, tribal reservations, and incorporated areas.
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Table 2.25: Economic Vulnerability to Flooding, Unincorporated Thurston County
Continued

County Special Flood
Hazard Areas
Watershed
Budd Inlet
Deschutes River: Lower
Deschutes River: Middle
Deschutes River: Upper
Eld Inlet
Henderson Inlet
McAllister Creek
Nisqually
Nisqually Reach
Totten Inlet
Black River
Chehalis River
Skookumchuck River
West Capitol Forest
Unincorporated Area
Urban Growth Area
Rural
Total

BUSINESSES
Vulnerable to
Flooding
Total Businesses Number
Percent

EMPLOYEES
Vulnerable to
Flooding
Total Employees Number
Percent

895
1,094
417
8
1,024
2,043
1,057
1,433
283
379
1,463
1,003
123
2

0
0
2
0
0
9
37
27
0
0
56
19
0
0

0.0%
0.0%
0.5%
0.0%
0.0%
0.4%
3.5%
1.9%
0.0%
0.0%
3.8%
1.9%
0.0%
0.0%

1,510
2,100
930
20
3,030
5,020
2,690
2,230
380
520
3,650
3,070
340
10

<5
<5
<5
<5
<5
<5
220
40
<5
<5
140
40
<5
<5

0.2%
0.0%
0.0%
0.0%
0.0%
0.1%
8.1%
1.6%
0.0%
0.0%
3.8%
1.3%
0.1%
0.0%

3,293
7,931
11,224

8
142
150

0.2%
1.8%
1.3%

9,700
15,700
25,500

20
420
440

0.2%
2.7%
1.7%

Source: WA Department of Revenue, TRPC Population and Employment Forecast work programs.Note: Employment is considered
vulnerable if more than 50% of parcel is in flood hazard. "100-Year Floodplains" are the Special Flood Hazard Areas subject to
inundation by the 1% annual chance of flood. Includes the draft updates to coastal flood hazards. Thurston County’s regulated
Special Flood Hazard Areas include those areas mapped as high groundwater hazard areas and floods of record. Analysis excludes
federal lands, tribal reservations, and incorporated areas.

2.5.2.5 Essential Facilities and Infrastructure
Flooding can destroy or damage facilities critical for responding to
emergency events and for maintaining a safe environment and public
order. These include communications, electrical generation and
transmission, natural gas transmission, water storage and purification
and pumping facilities, sewage treatment, hospitals, and police and fire
stations. In addition, floods can seriously disrupt the transportation
network.
Specific information on the location of essential facilities and
infrastructure is housed with Thurston County Emergency
Management. Essential facilities include both public and private
facilities. Table 2.26 lists the type and number of essential facilities
located in the flood hazard area.
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1) Essential Facilities
Thurston County Hazard Mitigation Plan identified 1,295 critical
facilities in Thurston County, including 405 medical care facilities and
890 government facilities. Of these, no medical care facilities and 7
government facilities are in flood hazards in unincorporated Thurston
County (Table 2.26).
Table 2.26: Essential Facilities Vulnerable to Flooding,
Unincorporated Thurston County
Total
Facilities
Medical Care Facilities
Adult Family Home
Dentist
Primary Care
Government Facilities
Fairgrounds
Fire Service
Government Services
Public Education
Public Higher Education
Public Works
Solid Waste
Transit
Utilities

Vulnerable to Flooding
100-Year
Floodplain
SFHAs

58
10
3

0
0
0

0
0
0

32
42
7
105
31
12
20
1
112

0
2
0
0
0
0
1
0
3

0
0
0
0
0
0
0
0
1

Note: "100-Year Floodplains" are the Special Flood Hazard Areas subject to
inundation by the 1% annual chance of flood. Includes the draft updates to coastal
flood hazards. Thurston County’s regulated Special Flood Hazard Areas include those
areas mapped as high groundwater hazard areas and floods of record. Analysis
excludes federal lands, tribal reservations, and incorporated areas. Essential
facilities not in the planning area were omitted from this table.

2) Transportation Infrastructure
During the update for the Hazards Mitigation Plan for the Thurston
Region, staff from Thurston County, the cities, and the Washington
State Department of Transportation identified and mapped 33 miles of
roads and highways that are subject to flooding. Approximately 13
miles are on County owned facilities (Map 2-5). Major routes that are
vulnerable include low-lying sections of Interstate 5 through the
Nisqually River Delta and U.S. Highway 101 over Mud Bay Road.
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Map 2.5: Transportation Vulnerability
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2.5.3 Other Hazard Assessments
2.5.3.1 Vulnerable Populations
Over 32,000 people in Thurston County live below the poverty level.
Between 1999 and 2015, that group increased by 3.6 percent. Nearly 13
percent of the population has some form of disability and 2.2 percent is
linguistically isolated. Local social service agencies note that people
tend to underreport these categories. Chapter 6 Community Profile
includes additional data about population by age, poverty level, race,
disability, language, income, and homeless.
2.5.3.2 Development Trends
Thurston County is one of the fastest growing counties in Washington,
with over 116,000 new residents expected between 2017 and 2040
(source: TRPC forecast). In unincorporated Thurston County, 24,523
new homes are expected, with 297 built on parcels partially containing
FEMA 100-year SFHA and 109 on parcels with Thurston County’s other
SFHA (2.19). The total number of dwellings on parcels with FEMA or
other County-SFHA is expected to decrease by 2040, from 3.6 percent
to 3.0 percent.
2.5.3.3 Life Safety
Disaster events generate peak demand for emergency services through
the TCOMM 9-1-1 dispatch center. Such demand often exceeds local
response capacity. When this occurs, local emergency managers develop
the basis for the Board of County Commissioners to declare a state of
emergency.
Flooding can cause people to become stranded, injured, or possibly
killed. It will impact people who are not prepared, who do not regard
evacuation notices, or who have special needs that may make them
dependent on others. In such situations, people who inadvertently end
up in harm’s way create emergencies that invariably result in a
dispatch of law enforcement, fire fighters, emergency medical services,
public works, or sometimes boat or helicopter rescue. Such incidents
can also place fire fighters and rescue workers at risk while attempting
to help others.
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On the Thurston County Flood Hazards Community Survey, 29
respondents answered that they would need to rely on emergency
responders by calling 9-1-1 to receive aid during a flood event to help
ensure their safety or to evacuate (see Chapter 4 for complete survey
results). Perhaps the greatest flood threat to life safety in Thurston
County is flooding over roads and highways. Closed roads delay or
prevent the arrival time of emergency first responders to people in need
of care. A flooded road may be unknown to a responding unit until they
encounter it while en route to an incident. Response time is one of the
key indicators for survivability in emergency medical situations and
some rural areas of unincorporated Thurston County are remote or
have limited alternative
routes. Flooded roads,
bridges, and culverts
can be mitigated to some
extent through design
and
reconstruction.
However, such projects
are
expensive
and
transportation revenues
are limited. Thurston
County addresses these
issues
through
mitigation initiatives 1,
2, 3, and 4 in Chapter 3.
Public education and preparedness is also a key factor to reducing
people’s risks. Encouraging people to identify threats, follow evacuation
warnings, and take steps for self-reliance in major flood events can
minimize their exposure to flood threats. Preparedness also reduces
demands on emergency responders and allows them to focus on
vulnerable segments of the population and people who have special
needs. Thurston County Emergency Management’s Map Your
Neighborhood Program creates opportunities for residents to get to
know their neighbors, become familiar with skill sets, and inventory
neighborhood tools, equipment, and resources that can promote selfsufficiency when emergency services are in full operations in other
areas of the community. Mitigation initiatives will perform flood hazard
education and hazard reduction public outreach efforts to improve
community resilience to major flood events.
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2.5.3.4 Public Health and Safety
Floods and their aftermath present threats to public health and safety.
Floodwater is generally contaminated by a variety of pollutants
including human waste and a variety of hazardous materials. This was
evidenced by health and environmental tests carried out on floodwaters
in New Orleans during and after Hurricane Katrina. The tests revealed
bacteria and lead hazards to human health, and the public was warned
to avoid exposure to the contaminated water. The following health and
safety risks are commonly associated with flood events:
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•

Unsafe food – Floodwaters contain disease-causing bacteria,
dirt, oil, human and animal wastes, and farm and industrial
chemicals. They carry away whatever lies on the ground and
upstream. Their contact with food items, including food crops in
agricultural lands, can make that food unsafe to eat and
hazardous to human health. Power failures caused by floods
damage stored food. Refrigerated and frozen foods are affected
during the outage periods, and should be carefully monitored
and examined prior to consumption. Foods inside cardboard,
plastic bags, jars, bottles, and paper packaging are subject to
disposal if contaminated by floodwaters. Even though the
packages do not appear to be wet, they may have mold
contamination and will deteriorate rapidly.

•

Contaminated drinking and washing water and poor
sanitation – Flooding impairs clean water sources with
pollutants and affects sanitary toilets. Direct and indirect
contact with the contaminants – whether through direct
consumption, vector insects such as mosquitos and flies, unclean
hands, or dirty plates and utensils – can result in waterborne
illnesses
and
lifethreatening infectious
disease. The pollutants
can also saturate into
the groundwater or
infiltrate into sanitary
sewer lines through the
ground.
Wastewater
treatment plants, if
flooded and caused to
malfunction, can be
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overloaded with polluted runoff waters and sewage beyond their
operating capacity, resulting in backflows of raw sewage to
receiving waters and nearby low-lying areas. Private wells can
be contaminated or damaged severely by floodwaters, while
private sewage disposal systems can become a cause of infection
and illnesses if they are broken or overflow. Lack of potable
water sources coupled with lack of adequate sewage treatment,
can lead to disease outbreaks, including life-threatening cholera,
typhoid, dysentery and some forms of hepatitis. The key to
preventing a health catastrophe is basic hygiene available from
clean and safe water and toilets.
•

Mosquitoes and animals – Prolonged rainfall and floods
provide new breeding grounds for mosquitoes – wet areas and
stagnant pools – and can lead to an increase in the number of
mosquito-borne diseases such as malaria and dengue and West
Nile fevers. Rats and other rodents and wild animals also can
carry viruses and diseases.

•

Molds and mildews – Excessive
exposure to molds and mildews can
cause flood victims – especially
those with allergies and asthma –
to contract upper respiratory
diseases and to trigger cold-like
symptoms such as sore throat,
watery
eyes,
wheezing
and
dizziness. Molds can spread within
24 to 48 hours in wet and damp
areas of buildings and homes that
have not been cleaned after flooding. Very small mold spores can
be easily inhaled by humans and, in large enough quantities,
cause allergic reactions, asthma episodes, and other respiratory
problems. Infants, children, elderly people and pregnant women
are considered most vulnerable to mold-induced health
problems.

•

Carbon monoxide poisoning – Carbon monoxide poisoning is
as a potential hazard after major floods. Carbon monoxide can
be found in combustion fumes, such as those generated by small
gasoline engines, stoves, generators, lanterns and gas ranges, or
by burning charcoal or wood. In the event of power outages
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following floods, flood victims tend to use alternative sources of
fuels for heating, cooling, or cooking inside enclosed or partly
enclosed houses, garages, or buildings without an adequate level
of air ventilation. Carbon monoxide builds up from these sources
and poisons the people and animals inside.
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•

Hazards when reentering and cleaning flooded homes
and buildings – Flooded buildings can pose significant health
hazards after floodwaters recede. Electrical power systems,
including fallen power lines, can become hazardous. People
should avoid turning on or off the main power while standing
water. Gas leaks from pipelines or propane tanks can trigger
fires and explosions when entering and cleaning damaged
buildings or working to restore utility services. Flood debris –
such as broken bottles, wood, stones and walls – may cause
wounds and injuries when removing contaminated mud and
cleaning damaged buildings. Extreme caution must be used with
possible chemical hazards during flood recovery. Containers of
hazardous chemicals, including pesticides, insecticides,
fertilizers, car batteries, propane tanks and other industrial
chemicals, may be hidden or buried under flood debris. A health
hazard can also occur when hazardous dust and mold in ducts,
fans and ventilators of air-conditioning and heating equipment
are circulated through a building and inhaled by those engaged
in cleanup and restoration.

•

Mental stress and fatigue – Individuals may experience
mental stress or fatigue from exposure to the adverse effects of
flooding including injuries, death, loss of possessions, and
disruption to normal life. The expense and effort required to
repair flood-damaged homes places severe financial and
psychological burdens on the people affected, especially for the
unprepared and uninsured. Post-flood recovery – especially
when it becomes prolonged – can cause mental disorders,
anxiety,
anger,
depression,
lethargy,
hyperactivity,
sleeplessness, and, in an extreme case, suicide. Behavior
changes may also occur in children such as an increase in bedwetting and aggression. There is also a long-term concern among
the affected that their homes can be flooded again in the future.
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Documentation of these types of impacts within the planning area is
limited for Thurston County except where noted in the preceding Flood
Historical Impacts and Occurrences section. Current loss estimation
models such as HAZUS are not equipped to measure public health
impacts. The best level of mitigation for these impacts is to be aware
that they can occur, educate the public on prevention, and be prepared
to deal with these vulnerabilities in responding to flood events.
Thurston County Emergency Management, Public Health and Social
Services, and other county departments, and community nongovernmental organizations have offered services and resources to
assist people in need following major flood events.
2.5.3.5 Water and Sewer Infrastructure
Water and sewer systems can be affected by flooding. Floodwaters can
back up drainage systems, causing localized flooding. Culverts can be
blocked by debris from flood events, also causing localized urban
flooding. Floodwaters can get into drinking water supplies, causing
contamination. Sewer systems can back up, causing wastewater to spill
into homes, neighborhoods, rivers and streams.
2.5.3.6 Levees
There are no FEMA accredited levees within the planning area. There
is a single non-certified levee along the Nisqually River that provides
minor flood protection to developed properties. See Chapter 3 section
3.7 for details about this levee.

2.6 National Flood Insurance
Claims
Homeowner and renter hazard insurance typically do not cover flood
damage. Federally regulated or insured lenders require flood insurance
on mortgaged properties that are in areas at high risk of flooding. The
National Flood Insurance Program (NFIP) reduces the impacts of
flooding on both private and public structures. FEMA reports that more
than 20 percent of flood claims come from properties outside the highrisk flood zone. Thurston County itself does not own any structures that
have or require flood insurance coverage under the National Flood
Insurance Program.
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Thurston County is a participant in the National Flood Insurance
Program. Presently, there are 705 private flood insurance policies in
effect that combined, provide over $173 million in insurance coverage
in unincorporated Thurston County (Table 2). There are 58 fewer
policies in the county since adoption of the 2012 FHMP.
Between 1977 and 2016, Thurston County policy holders have filed 236
claims. Of these, 187 were settled for a combined total over $3.5 million.
1996 and 2007 experienced the costliest destruction from floods with 68
and 43 claims made, respectively. In 1996, 58 claims totaling nearly
$1.6 million were paid by the NFIP; 40 claims totaling a little over $1
million were settled in 2007 (Table 2.28).
Table 2.27: Summary of National Flood Insurance Program Premiums, Policies,
and Claims in Unincorporated Thurston County
Flood Zone
Classification
A01-30 and AE
A
AO
AH
AR
A99
V01-30 and VE
V Zones
D Zones
B, C, and X
Standard
Preferred
Total
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Policies in
Force
115
143
0
0
0
0
0
10
0
142
295
705

Premium
$86,557
$118,779
$0
$0
$0
$0
$0
$26,711
$0

Number of
Insurance in Closed Paid
Force
Losses
$24,032,100
76
$4,011,500
47
$0
0
$0
0
$0
0
$0
0
$0
0
$2,021,400
0
$0
0

$68,806
$38,417,100
$109,685
$84,779,000
$410,538 $173,261,100

$ of
Closed Paid
Losses
$1,768,152.69
$820,763.10
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

Adjustment
Expense
$64,320.00
$33,292.28
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

25
$295,975.83
$12,600.00
35
$545,812.40
$29,300.39
183 $3,430,702.00 $139,512.00
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Table 2.28 Total Flood Insurance Claims in Thurston County, 1977-2016
Year
1977
1979
1980
1982
1986
1990
1991
1993
1994
1995
1996
1997
1998
1999
2001
2002
2004
2005
2006
2007
2009
2012
2013
2014
2015
2016
Totals

Claims Requested
2
2
1
3
2
26
1
1
3
8
68
9
6
13
1
2
1
1
3
43
24
3
1
2
8
2
236

Claims Paid
1
1
1
1
1
20
1
1
1
5
58
7
3
11
1
0
0
0
2
40
19
2
0
1
8
2
187

Total Paid
$6,950.37
$6,202.31
$6,589.49
$4,107.18
$607.00
$180,926.75
$14,292.76
$78,542.40
$144.32
$109,249.11
$1,595,451.07
$21,014.22
$4,894.61
$96,767.54
$3,559.27
$0.00
$0.00
$0.00
$9,598.61
$1,040,704.44
$269,196.94
$32,805.31
$0.00
$2,660.90
$68,430.06
$10,947.63
$3,563,642.29

2.7 Repetitive Loss Properties
A Repetitive Loss (RL) property is any insurable building for which two
or more claims of more than $1,000 were paid by the NFIP within any
rolling 10-year period, since 1978. A RL property may or may not be
currently insured by the NFIP. According to FEMA, there are presently
over 122,000 RL properties nationwide. FEMA places an emphasis on
RL structures because they strain the National Flood Insurance Fund.
In fact, the RL properties are the biggest draw on the fund. FEMA has
paid almost $3.5 billion dollars in claims for RL properties. RL
properties not only increase the NFIP’s annual losses and the need for
borrowing; but they drain funds needed to prepare for catastrophic
events. Community leaders and residents are also concerned with the
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RL problem because residents' lives are disrupted and may be
threatened by the continual flooding. The primary objective of the RL
properties strategy is to eliminate or reduce the damage to property and
the disruption to life caused by repeated flooding of the same properties.

2.7.1 Repetitive Loss Area Analysis

Since 2015, Thurston County has performed an annual Repetitive Loss
Area (RLA) analysis. As of 2017, there are 17 insured RL properties in
Thurston County located in 10 RLAs. Two new RLAs were analyzed in
September 2017 during the preparation of the FHMP (Delphi Road and
Vail Road/119th Avenue). The RLA analysis includes a combination of
GIS analysis and site visits to identify properties that may be subject
to similar flood conditions near the existing RL properties. The RLA
analysis identified 198 properties with characteristics that indicate
they may be at risk for repetitive flooding.
The 17 insured RL properties are grouped in ten RLAs located in
various parts of the county (Map 2-6). Most of the RLAs were close to
rivers and within the 100-year (1 percent) FEMA floodplain. However,
two of the RLAs were in high groundwater hazard areas. One RLA was
adjacent to a creek where the floodplain is not delineated. Table 2.29
summarizes the RLA analysis.
Table 2.29 Summary of Repetitive Loss Area Analysis
RLA
Summit Lake/Perry Creek
Nisqually River/East County
Littlerock Road
Armstrong Road
Rochester Area
Dynamite Road
Corbin Road
Upper Deschutes, Paul Bunyan Road
Delphi Road
Vail Road & 119th Avenue SE
Totals
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Insured RL
1
3
1
1
3
2
3
1
1
1
17

Potential RL
6
65
25
14
10
34
25
9
10
0
198
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2.7.1.1 Summit Lake/Perry Creek
This RLA is in western Thurston County and straddles Perry Creek (see
Map 2.6). It has one repetitive loss property. The analysis identified six
additional properties as at risk of repetitive flooding. The creek is
sandwiched between Washington State Route 8 and hills to the south.
The land rises quickly to the south and many of the structures in this
area are up on the first bench and it appears they are not susceptible to
flooding. The structures adjacent to the creek appear to be on slabs or
low foundations which make them susceptible to flooding.
Properties that lie within flood hazard areas (1 percent floodplain or
high groundwater hazard areas) receive a copy of the Thurston County
Flood Bulletin by mail every fall before the rainy season as a part of the
Thurston County flood area Outreach Program. Since the floodplain has
not been delineated for this creek, the owners and residents of the area
do not receive the flood bulletin. A separate letter was prepared for this
area and the flood bulletin was included in the mailing.
One additional recommendation for this RLA is to perform a floodplain
delineation. Because the area is not delineated, the flooding risk is not
shown on any county maps. As a result, the property owners or potential
owners have no way of knowing the property is at risk unless they
receive the direct mailing. In addition, the
county staff who review building permits do not
know of the flood risk in this area and cannot
recommend flood mitigation measures or deny
the building permit. If the floodplain was
delineated, it would appear on county maps and
most of those problems would be solved.
2.7.1.2 Nisqually River/East County
This RLA is in eastern Thurston County and lies
within the Nisqually River 1 percent floodplain.
It has three repetitive loss properties. The
analysis identified 65 additional properties as at
risk of repetitive flooding. The structures in the
RLA are on slabs or low foundations which make
them susceptible to flooding.
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2.7.1.3 Littlerock Road
This RLA is in south central Thurston County and lies within the
Salmon Creek High Groundwater Hazard (HGW) area. It is one of two
RLAs that are affected by high ground water. It has one repetitive loss
property. The analysis identified 25 additional properties as at risk of
repetitive flooding. The structures in the RLA are on slabs or low
foundations which make them susceptible to flooding.
One property owner pointed out that a ditch was dug after the last flood
event to alleviate flooding. It is unclear if this measure is effective in
this area since the flooding is caused by a high ground water table.
2.7.1.4 Armstrong Road
This RLA is in south central Thurston County and lies within the
Salmon Creek High Groundwater Hazard (HGW) area or the Salmon
Creek HGW 300’ buffer area. It is one of two RLAs that are affected by
high ground water. It has one repetitive loss property. The analysis
identified 14 additional properties as at risk of repetitive flooding. The
structures in the RLA are on slabs or low foundations and several
structures had daylight basements which make them susceptible to
flooding. These homes could be protected by using temporary barriers,
such as sandbags, across the entrances during flood events in addition
to sump pumps.
2.7.1.5 Rochester Area
This RLA is in southwest Thurston County and lies within the Chehalis
River and Black River 100-year and 500-year floodplains. The land here
is very flat and is near the confluence of the Chehalis and Black rivers.
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It has three repetitive loss properties. The analysis identified 10
additional properties as at risk of repetitive flooding. The properties are
more spread out than in other RLAs because of the agricultural nature
of the valley, i.e., large fields with few structures. The structures in the
RLA are on slabs or low foundations which make them susceptible to
flooding.
2.7.1.6 Dynamite Road
This RLA is in south east Thurston County and lies within the
Deschutes River 1 percent floodplain. It straddles both sides of the river
and has two repetitive loss properties. The analysis identified 34
additional properties as at risk of repetitive flooding. The structures in
the RLA are on slabs or low foundations which make them susceptible
to flooding. One additional property used to be on this RLA list, but the
building was demolished after a flood event that pushed the river into
the property.
2.7.1.7 Corbin Road
This RLA is in eastern Thurston County and lies within the Deschutes
River 1 percent floodplain. It straddles the river and has three
repetitive loss properties. The analysis identified 25 additional
properties at risk of repetitive flooding. Because this is a gated
community, county staff were restricted in their ability to perform a
field verification visit for this RLA. However, some structures were
visible on adjacent properties from the gate and those structures were
on slabs or low foundations which make them susceptible to flooding.
2.7.1.8 Upper Deschutes/Paul Bunyan Road
This RLA is in eastern Thurston County and lies within the Deschutes
River one percent floodplain. It has one repetitive loss property. The
analysis identified nine additional properties as at risk of repetitive
flooding. The structures in the RLA are on slabs or low foundations
which make them susceptible to flooding.
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2.7.1.9 Delphi Road
The Delphi Road RLA is located in western Thurston County and lies
near the confluence of McLane Creek and Swift Creek in the 1 percent
floodplain. It includes one repetitive loss property. The analysis
identifies 10 additional properties at risk of repetitive flooding. The
structures in the RLA are on slabs or low foundations which make them
susceptible to flooding.
2.7.1.10 Vail Road and 119th Avenue SE
This RLA in eastern Thurston County includes one repetitive loss
property. Analysis of the area did not identify additional properties at
risk of repetitive flooding. A natural drainage bisects the property as
well as adjacent properties and the houses on all the parcels are built
on a bench. The repetitive loss property has a low spot on the west side
of the parcel. In addition, a driveway on the adjacent property is built
up and acts as a berm. There is a culvert under the driveway at the low
point. It appears the flooded structure is outbuilding that is constructed
on a slab near the drainage, at a low point which makes it susceptible
to flooding. The house on the property sits on a bench, possibly
manmade with a retaining wall, several feet above the low point.

2.7.2 RLA Communication and Mitigation
Information

As part of the Thurston County flood area outreach efforts, every
property owner within a RLA receives an annual targeted outreach
letter to notify the property owner that they are within a RLA and
articulates specific actions they can take to mitigate flooding. For those
RL properties not within a SFHA, a copy of the Thurston County Flood
Bulletin – part of the county’s annual flood outreach program, is
provided with the outreach letter. The Flood Bulletin is mailed every
fall to all property owners whose property is within a SFHA before the
onset of the region’s winter rains.
Mitigation for these areas includes acquisition, relocation, raising vital
equipment or structures above the flood level, creating openings in
foundation walls to allow water to freely flow during a flood, building
and installing flood shields for doors and other openings, installing
sump pumps in crawl spaces and basements, and storing hazardous
materials above areas prone to flooding.
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2.7.3 Conclusion

The flooding in the Thurston County RLAs is caused by two modes of
action, surface flooding from creeks and rivers and flooding from high
groundwater levels. Except for the Perry Creek/Summit Lake RLA, the
underlying cause of flooding in RLA’s is that these structures were built
within areas that are now designated as either a High Groundwater
(HGW) Hazard Area or are within a Special Flood Hazard Area or 500year floodplain. From a property owner’s perspective, stream and
riverine flooding is easier to see and understand than the high
groundwater flooding associated with the HGW Hazard Areas.
Thurston County monitors the groundwater levels in the HGW areas
and posts updates on its website monthly. In 2017, a realtime
groundwater level monitoring system will be installed in one
groundwater well. Current groundwater level will be available on the
county’s website.
Historic aerial photos show that there were more structures in the
Nisqually River/East County RLA along the river at one time. The
structures were removed sometime between 1996 and 2000. Purchasing
property, removing the structures, and doing riparian restoration might
be an option for other properties in this and other areas. However, this
type of mitigation would require more public involvement because of
the loss of affordable housing options and possible environmental
justice issues. More information about the RLA analysis can be
obtained from Thurston County Water Resources.
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2.7.4 Repetitive Loss Areas Recommendations

The 2015 analysis recommends that Thurston County continue to
monitor the RLA properties identified and initiate or continue the
following actions related to these areas:
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•

Annually review the Repetitive Loss Area analysis and update
the areas based on any changes to structures, changes in the
SFHA or HGW Hazard Area boundaries, and other factors.

•

Attempt to obtain permission to access those properties that
were not accessible during this analysis due to their location in
private gated communities.

•

Continue efforts to reach out to the RL properties to discuss
options for minimizing the future potential damage due to
flooding.

•

Conduct outreach to the RLA properties to encourage them to
purchase flood insurance.

•

Include RLA properties as the highest priority for relocation and
acquisition as grant or other funding becomes available.

•

Continue the annual outreach project to the RL areas as
required by the CRS program.

•

In the event of a flooding incident during any given year, conduct
a site visit to the repetitive loss areas to confirm the area
analysis and determine if properties should be considered for
removal from the RLA or additional properties should be added
to each RLA.
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2.7.5 Current and Future Repetitive Loss Area
Analysis

RL properties in Thurston County have received payments totaling
$879,287.80 or nearly 25 percent of the total claims paid countywide
since 1978 (Table 2.30). Thurston County receives annual reports of
repetitive losses and performs analysis of the areas for additional
potential RL properties.
Table 2.30 Summary of Repetitive Loss Properties in
Unincorporated Thurston County

RL Buildings (Total)
RL Buildings (Insured)
RL Losses (Total)
RL Losses (Insured)
RL Payments (Total)
Building
Contents
RL Payments (Insured)
Building
Contents

Flood Zone Classification
AE, A1-30, AO, AH, A VE, V1-30, V
B, C, X
10
0
8
6
0
3
27
0
16
17
0
$761,376
$0 $117,912
$624,729
$0 $106,893
$136,647
$0
$11,019
$573,670
$0
$43,492
$488,970
$0
$42,355
$84,700
$0
$1,137
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TOTAL
18
9
43
23
$879,288
$731,622
$147,666
$617,162
$531,325
$85,837
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2.8 Flood Impacts on the
Environment
Flooding can impact the environment in negative ways – especially
when human development is factored in. Migrating fish can wash over
streambanks and dikes and into flooded roads and fields. Oily road
runoff and hazardous materials can be swept up by flood waters and
then wash into waterways and seep into farm fields. Bridge abutments
and levees, as well as logjams from timber harvesting, can exacerbate
streambank erosion and cause rivers to migrate into non-natural
courses.
Many species of mammals, birds, reptiles, amphibians and fish are
dependent upon riparian streambanks, as well as streams, wetlands
and marshes – which, collectively, provide important ecosystem
services beyond habitat. A 2012 analysis by the Tacoma-based firm
Earth Economics estimated the per-acre dollar value of wetlands,
riparian buffers, and other types of land cover within Thurston County
(Table 2.31). The analysis factored in a wide range of ecosystem services
not typically quantified in traditional economic cost-benefit analyses
(e.g., erosion control, water regulation and wildlife habitat).
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Table 2.31: Low & High Dollar-Per-Acre Estimates for Land Cover Type in Thurston
County

Ecosystem Services
Aesthetic and
Recreational
Biological Control
Disturbance
Regulation
Erosion Control
Food Provision
Gas & Climate
Regulation
Habitat Refugium &
Nursery
Nutrient Cycling
Pollination
Raw Materials
Science & Education
Soil Formation
Waste Treatment
Water Regulation
Water Supply
Medicinal Resources
TOTAL

Freshwater
Marsh
Low
High
95
864

Wetland

Riparian Buffer Riparian Buffer Riparian Buffer
(Forest)
(Wetland)
(Shrub)
High
Low
High
Low
High
Low
High
4,641
40
173
239
1,169

Low
2

2,052

2,052

18

8,579

47

513

63
2

9,373
774

100

13,561

7

2,816

2,816

63

167

76
148
10

2,263

3,602

6

8

254

11

1,540

19,117
17,351
33,968

5

2,268

3,236 110,180

64

4,235

40
182
12
234

197
182
395
774

99

990

338

2,159

*Figures rounded to nearest dollar; Source: Flores et al, 2012

Changes in hydrologic conditions, as well as human disturbance of
riparian areas, can alter the plant community and thus reduce vital
access to food, shelter and water:
•

Mammals depend upon a supply of water to survive. Riparian
communities have a greater diversity and structure of
vegetation than other upland areas. Beavers and muskrats are
now recolonizing irrigation and drainage ditches and fallow farm
fields, which are often converted wetlands. As residences are
built in rural areas, there is an increasing concern with beaver
dams causing flooding of low-lying areas and abandoned farm
ditches being filled in, which can lead to localized flooding.

•

A great number of birds are associated with riparian areas. They
swim, dive, feed along the shoreline, or snatch food from above.
The Puget Sound, rivers, lakes, and wetlands are important
feeding and resting areas for migratory and resident waterfowl.
Some species (e.g., Canada geese) have become adapted to
changes to shoreline environments.
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•

Amphibians and reptiles are some of the least common wildlife
in riparian areas. However, some threatened species, such as the
western pond turtle and the Oregon spotted frog, are known to
inhabit Thurston County’s waterways and wetlands.

•

Fish habitat throughout Thurston County varies widely based
on natural conditions and human influence. Many ditches were
dug throughout the county to make low, wet ground better for
farming. As the water drained away and the wetlands were
converted to farm fields, natural stream conditions were altered
throughout. Agriculture along many rivers extends to the
water’s edge, and smaller side channels have been tiled to drain
better. Within developing areas, small streams were placed in
pipes and wetlands were filled in to support urban development.
While salmonids prefer clear, free-flowing streams, other
species, such as the Olympic mudminnow, inhabit the calm,
backwater areas of sloughs and wetlands.

Protection of these biological resources is important to Thurston
County. Equipped with planning tools and data, Thurston County is
establishing a diverse inventory of preserve areas that maintain the
natural and beneficial functions of the floodplain. This is occurring
through proactive land use regulations, and property acquisitions that
are identifying critical habitat to be preserved. The combination of
these two tools is resulting in a floodplain that is predominantly free of
high-density development. Parks and preserve areas that promote the
natural and beneficial functions of floodplains include the following:
•

Woodland Creek Wetlands Preserve

•

Black River-Mima Prairie Glacial Heritage Preserve

•

Johnson Point Wetlands Preserve

•

Black River Natural Area.
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2.9 Food Risk Assessment
Summary
The history of major flooding within Thurston County clearly
demonstrates a high probability of occurrence. The December 2007 and
January 2009 floods were not as costly as the February 1996 flood, but
suggest that the region remains vulnerable to flood impacts. Because
only around 9 percent of the county’s land area, population, and
valuation is exposed, a moderate vulnerability is assigned. The
combined frequency of flooding, the potential for simultaneous flood
events, and the historic records of recurrent damaging floods, lead to an
overall high risk rating for the entire planning area.
Tidal flooding currently poses little risk within the entire planning
area. It is a primary focus for the City of Olympia and a narrow band of
shoreline for portions of unincorporated Thurston County. However,
climate change is likely to increase the risk of urban flooding as existing
stormwater management systems may be insufficient to handle more
intense future precipitation events.
Table 2.32: Risk Assessment for Flood Types in Thurston
County
Flood Type
Riverine
Groundwater
Tidal
Urban
Dam Failure
Lake

2-92

Probability of
Occurrence
High
High
Moderate
High
Low
High

Vulnerability
Moderate
Moderate
Low
Moderate
Moderate
Low

Risk
High
High
Low
Moderate
Moderate
Low
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