4 RISK ASSESSMENT

Requirement 8201.6(c)(2): [The plan shall include] A risk assessment that provides the
factual basis for activities proposed in the strategy to reduce losses from identified
hazards. Local risk assessments must provide sufficient information to enable the
jurisdiction to identify and prioritize appropriate mitigation actions to reduce losses from
identified hazards.

As defined by the Federal Emergency Management Agency (FEMA), risk is a combination of
hazard, vulnerability, and exposur@t is the impactthat a hazard would have on people,
services, facilities, and structures in a community and refers to the likelihood of a hazard event
resulting in an adverse condition that causes injury or damage.

The risk assessment process identifies and profilegargidazards and assesses the exposure of
lives, property, and infrastructure these hazards. The process allows foetter understaralg

of a jurisdictioris potential risk to natural hazards and provides a framework for developing and
prioritizing mitigation actions to reduce risk from future hazard events.

This risk assessment followed the methodology described in the FEMA publication
Understanding Your Ris8ddentifying Hazards and Estimating Losgg€MA 3862, 2002),
which breaks the assessmenivddo a fourstep process:

1) Identify Hazards;

2) Profile Hazard Events
3) Inventory Assetsand
4) Estimate Losses

Data collected through this procelsas been incorporated into the following sections of this
chapter:

e Section 4.1:Hazard ldentification: Natural H azards identifies thenatural hazards that
threaten the planning area and describes why some hazards have been omitted from further
consideration.

e Section 4.2:Hazard Profiles discusses the threat to the planning area and describes previous
occurrences dhazard events and the likelihood of future occurrences.

e Section 4.3: Vulnerability Assessmentassesses thplanning aresb exposure to natural
hazardsconsidering assets at risk, critical facilities, and future development trends.

e Section 4.4 Capability Assessmeninventories existing mitigation activities and policies,
regulations, and plans that pertain to mitigation and can affect net vulnerability.
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This risk assessment covers the entire geographical exteRtaoér County including the
incorporated communities and other participating jurisdictionsSince this plan is a
multi-jurisdictional plan the Hazard Mitigation Planning Committe¢édlMPC) is required to
evaluate how the hazards and risks vary from jurisdiction to jurisdiction. While theserdiéiere
are noted in this chapter, they agpandedipon in the annexes of the participating jurisdictions.
If no additional data iprovided in an annext should be assumed that the risk gudential
impacts to the affected jurisdictioare similar to those described here for the entiPéacer
CountyPlanning Area

This LHMP update involved a comprehensive review and update of each section of the risk
assessment. As part of the risk assessment update, new data was used, where available, and new
analyses wre conducted. Refinementshanges and new methodolags used in the
development othis risk assessment up@atre summarized in Chapter 28h ast New and

detailed in thiRisk Assessment portion of the plan.

As discussed irChapter 2.0Wh at 6 s &Na& Whe mastnsignificant additions to the risk
assessment is the analysis of critical facilities present in the Placer County planning area and
those falling within mapped hazard areas such as flood and wildfire. The lack of critical facility
data was idntified in the 2005 plan as a data gap. As such, it was identified as an action item in
the 2005 mitigation strategy and funding was obtained by the County to conduct a countywide
inventory and GIS mapping of critical facilities within the planning arks.a starting point, the
analysis was based on the definition of critical facilities formalized for the 2005 plan and a GIS
consultant was hired to develop the inventory and layer with input ftnjurisdictions,
districts, and other knowledgeable &rs within the planning area.

4.1 Hazard Identification : Natural Hazards

Requirement 8201.6(c)(2)(i): [The risk assessment shall include a] description of the
typeéof all nat ur al ectthejuagdidtoon.t hat can af f

The PlacerCountyHMPC conducteda hazard identification study to determine the hazards that
threaten the planning area.

4.1.1 Results and Methodology

Using existing natural hazards data and input gained through planning meetings, the HMPC
agreed upon a list of natural hazattlat couldaffect PlacerCounty Hazards data from the
California Emergency Management Agen¢@AL EMA), FEMA, the National Oceanic and
Atmospheric AdministratiolNOAA), and many other sources were examined to assess the
significance of these hazards to the planranga. Significance was measured in general terms
and focused on key criteria such as frequency and resulting damage, which includes deaths and
injuries, as well agproperty and economic damage. The natural hazards evaluated as part of this
plan include tbse that have occurred historically or have the potential to cause significant
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human and/or monetary losses in the fut@mely the more significanfor priority) hazards have
a more detailed hazaptofile and are analyzed further in Section 4.3 VulnditglAssessment.

In alphabetical orderhe natural hazards identified and investigated foPflaeerCountyLocal
HazardMitigation Planinclude:

e Agricultural
e Avalanche
e Dam Failure

e Drought
e Earthquake
e Flood

e Human Health Hazards
— EpidemicPandemic
— West Nike Virus

e Landslide

e Severe Weather
— ExtremeTemperatures
- Fog

Heavy Rain/Thunderstorfidail/Lightning/Wind
- Snow
— Tornado

e Seiche(Lake Tsunan)i

e Soil Hazards
— Erosion
— Expansive Soils

e Volcano

o Wildfire

The HMPC eliminatedhe natural hazasdisted below from furthe consideratiorin this risk
assessmerttecausehey ether occur rarely or not at alh PlacerCounty and when they do
occur they ar@erylimited in magnitudd noor very limited damages sustained.

e Coastal Erosion

e Coastal Storm

e Soil Hazards: Subsideac
e Hurricane

e Tsunami(Ocean)
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4.1.2 Disaster Declaration History

One method the HMPC used to identify hazards was the researching e¥gais that triggered

federal andir stateemergency odisaster declaratioria the planning area. Federal dmdstate

disaster declarations may be granted when the severity and magnitude of an event surpasses the
ability of the local government to respond and recolésaster assistance is supplemental and
sequential. When the local governnisritapacity has been surpad, a state disaster declaration

may be issued, allowing for the provision of state assistance. Should the disaster be so severe that
both the local and state governmérdapacities are exceeded, a federal emergency or disaster
declaration may be issuatlowing for the provision of federal assistance.

The federal government may issue a disaster declaration through FEMA, the U.S. Department of
Agriculture (USDA), and/or the Small Business Administration (SBA). FEMA also issues
emergency declarations, whiare more limited in scope and without the letegm federal
recovery programs of ajor disasterdeclaratios. The quantity and types of damage are the
determining factors.

A USDA declaration will result in the implementation of the Emergency Loan Rrotmaough

the Farm Services Agency. This program enables eligible farmers and ranchers in the affected
county as well as contiguous counties to apply for low interest loans. A USDA declaration will
automatically follow a major disaster declaration for dmsdesignated major disaster areas and
those that are contiguous to declared counties, including those that are across state lines. As part
of an agreement with the USDA, the SBA offers low interest loans for eligible businesses that
suffer economic logs in declared and contiguous counties that have been declared by the
USDA. These loans are referred to as Economic Injury Disaster Loans.

Based on the disaster declaration history provigedable 4.1 PlacerCountyis amongthe
many counties in California susceptible to disasfeetails on éderal and state disaster
declarationsvere obtained by the HMPC, FEMA, and CEMA and compiled in chronological
order inTable 4.1 A review of state andefleral declared disasters indicatigat PlacerCounty
received?7 state declarationsetweenl950andJanuary 200816 of which alsoreceivedfederal
disaster declaration®f the 27statedeclarations 20 were associated witbeverewinter storms
heavyrains or flooding, 1 wasfor freezeand severe weather conditions; 2 wienewildfire; and

1 was for fires and explosions on the Southern Pacific Railld8BDA and SBAdeclarationgor
the planning areare discussed iSection 4.2/ AgriculturalHazads.

This disaster history (combined FEM&nd state)suggests thaPlacer County experiencesa
major event worthy of a disaster declaration ev&®years The County has 46.6 percent
chance ofreceiving a disaster declaratiom any given year.With the exception of the
declarations for wildfireand the railroad firesvery otherdeclaration(21 total)resulted directly
or indirectly fromsevere weathe6imilarly, most dsastefrelatedinjuries to people and damage
to property and crop®suledfrom severe weatér conditions.
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Table 4.1. Placer County State and Federal Disasters Declaration , 1950-2008
State Federal
Hazard Type Disaster# Year Declaration Declaration Location Damage*
Floods CDO 50-01 1950 11/21/50 N/A Placer County 9 deaths;
(statewide) $32,183,000
Floods DR-47 1955 12/22/55 12/23/55 Placer County 74 deaths;
(statewide) $200,000,000
Unseasonal and N/A 1957 5/20/57 N/A Placer County 2 injuries;
Heavy Rainfall (cherry- (other cherry- $6,000,000
producing) producing areas)
Storm & Flood CDO 58-03 1958 2/26/58 N/A Placer County N/A
Damage (northern California)
Storm & Flood N/A 1958 4/02/58 4/4/58 Placer County 13 deaths
Damage (statewide) $24,000,000
Widespread Fires N/A 1961 9/08/61 N/A Placer County $5,696,813
(and 8 other
counties)
Flood and 138 1962 10/25/62 10/24/62 Placer County $4,000,000+
Rainstorms (and 11 other
counties)
Abnormally N/A 1963 2/14/64 N/A Placer County N/A
Heavy and (and 50 other
Continuous counties)
Rainfall
Flood and 145 1963 2/07/63 2/25/63 Placer County N/A
Rainstorms (and 20 other
counties)
Late Winter OEP 183- 1964/ 12/28/64 12/29/64 Placer County $213,149,000
Storms DR-CA 1965 (and 25 other
counties)
Major and N/A 1965 9/18/65 N/A Placer County 113,766 acres
Widespread Fires (and 4 other and 41 buildings
counties) destroyed
1969 Storms OEP 253- 1969 1/28/69 1/26/69 Placer County 47 deaths;
DR-CA (and 39 other 161 injuries;
counties) $300,000,000
Freeze and N/A 1972 4117172 N/A Placer County $111,517,260
Severe Weather (and 16 other
Conditions counties)
Storms and N/A 1973 2/08/73 N/A Placer County $1,864,000
Floods (and 5 other
counties)
Southern Pacific N/A 1973 4/30/73 N/A Placer County 37 injuries;
Railroad Fires (and 1 other county) $2,925,000
and Explosions
Winter Storms DR-682 1982/ 3/15/83 2/9/83 Placer County $523,617,032
1983 (and 43 other
counties)
Storms DR-758 1986 2/20/86 2/18/86 Placer County 13 deaths;
(and 38 other 67 injuries;
counties) $407,538,904
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and Heavy Rains

(and 12 other
counties)

State Federal
Hazard Type Disaster# Year Declaration Declaration Location Damage*
Wildland Fires N/A 1987 9/03/87 N/A Placer County (and 3 deaths;
23 other counties) 76 injuries;
$18,000,000

Severe Winter DR-1044 1995 1/10/95 1/13/95 Placer County 11 deaths;
Storms (and 44 other $741,400,000

counties)
Late Winter DR-1046 1995 N/A 1/10/95 Placer County 17 deaths;
Storms (and all other $1,100,000,000

counties except Del
Norte)

January 1997 DR-1155 1997 1/03/97 1/04/07 Placer County 8 deaths;
Floods (and 47 other $1,800,000,000

counties)
Energy GP-2001 2001 1/1/01 N/A Placer County (and N/A
Emergency all 57 other

counties)
Sierra Fire FM-2463 2002 9/19/02 Placer County $720,595
Stevens Fire FM-2541 2004 8/8/04 Placer County $3,469,004
Hurricane Katrina  EM-3248 2005 9/13/05 Placer County (and $763,576
Evacuations: all 57 other
Economic counties)
Severe DR-1628 2005/ 1/03/06 2/03/06 Placer County N/A
Rainstorms, 2006 (and 33 other
Flooding, counties)
Landslides, and
Mudslides
Severe Storms, DR-1646 2006 4/10/06 6/05/06 Placer County N/A
Flooding, (and 18 other
Landslides, and counties)
Mudslides
Extreme Winds N/A 2008 1/07/08 N/A Placer County N/A

Source: California Emergency Management Agency, www.0es.ca.gov
And FEMA, http://www.fema.gov/news/disasters_state.fema?id=6

*Note: Damage amount and deaths and injuries reflect totals for all impacted counties

4.2 Hazard Profiles

Requirement 8201.6(c)(2)(i):

t heél oca
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extent

[The risk assessment shall
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include a] description of
nat ur el Théh@anar d s

shall include information on previous occurrences of hazard events and on the

probability of future hazard events.

The hazards identified in 8&on 4.1 Hazard ldentificatioNatural Hazardsare profiled
individually in this section.In geneal, information provided by planning team members is
integrated into this section with imfmation from other data source$hese profileset the stage
for Section 4.3Vulnerability Assessment, where thalnerability is quanified for each of the

priority hazards.
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Each hazard is profiled in the following format:

e Hazard/Problem Descriptiond This section gives a description of the hazard and associated
issues followed by details on the hazard specifihédPlacerCountyPlanning AreaWhere
known, this ncludes information on the hazard extent, seasonal patterns, speed of
onset/duration, and magnitude and/or any secondary effects.

e Past Occurrenced This section contains information on historical incidents, including
impacts where knowrThe extent or locain of the hazard within anear the PlaceCounty
Planning Aeais also included hereHistorical incident worksheets were used to capture
information from participating jurisdictions grastoccurrences.

e Frequency/Likelihood of Future Occurrenced The freqiency of past events is used in this
section to gauge the likelihood of future occurrendéthere possible, frequency was
calculated based on existing data. It was determined by dividing the number of events
observed by the number of years on record antigtying by 100. This gives the percent
chance of the event happeningainy given year (e.g., three droughts over ay8ar period
equates to a 10 percent chance of a experiencing a drought in any giveilyekkglihood
of future occurrences categorized into one of the following classifications:

— Highly Likely 8 Near 100 percent chance of occurrence in next year or happens every
year

— Likelyd Between 10 and 100 percent chance of occurrence in next year or has a
recurrence interval of 10 years or less

— Occasionabd Between 1 and 10 percent chance of occurrence in the next year or has a
recurrence interval of 11 to 100 years

— Unlikelyd Less than 1 percent chance of occurrence in next 100 years or has a
recurrence interval of greater than every 100 years.

Secton 4.221 Natural Hazards Summanmgrovides an initial assessment of the profiles and
assigns a levedf significanceor priority to each hazar@hose hazards determined to be of high
significance were characterized as priority haz#nds requird further evaluation in Section 3.
Vulnerability Assessment. Those hazards that occur infrequently or have little or no impact on
the planning area were determined to be of low significandenot considered a priority hazard
Significance wasdetermined basedn the hazard profile, focusing on key criteria such as
frequency and resulting damage, including deaths/injuries ancenypmrop, and economic
damage This assessmenwvas used by the HMPC to prioritize those hazardsgoéatest
significance to theplanning area enabling the County to focugsourcesvhere they are most
needed

The following sections provide profiles of the natural hazahdg the HMPCidentified in
Section 4.1Hazard IdentificationThe severe weather hazards are discussedécstise it is the
secondary hazards generated by severe weather (e.g., flood and witdfirean result in the
most significant losse3 he other hazardsllow alphabetically.
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4.2.1 Severe Weather : General

Severe weather is generally any destructive weathient, but usually occs in the Placer
County Planning Areaas localized stormshat bring heavy rain, hail, lightning and strong
winds.

The National Oceanic and Atmospheric Administra®nNational Climatic Data Center
(NCDC) has been trackingesereweather since 1950Their Storm Events Databasmntains
data on the followingall weather events from 1993 to current (except frot®®3-7/1993), and
additional data from the Storm Prediction Centetich includes tornadoes (198@92),
thunderstorm wds (19551992), and hail (1958992). This databasecontains 32 severe
weather eventthat occurredn Placer County between January 1, 1988dDecembeBl, 2007
Table 4.2summarizesheseevents.

Table 4.2. NCDC Severe Weather Repor ts for Placer County , 1950-2007*

Type # of Events  Property Loss ($) Crop Loss ($) Deaths Injuries
Flash Floods 3 150,000 0 0 0
Floods 2 3,000,000 0 0 0
Hail 4 0 0 0 0
Heavy Rain 15 10,000 0 2 0
Thunderstorm/Wind 2 0 0 0 0
Thunderstorm/Wind/Halil 2 1,000 0 0 0
Tornado: FO 3 3,000 0 0 0
Tornado: F1 1 250,000 0 0 0
Waterspout 1 0 0 0 0
Totals 33 3,414,000 0 2 0

Source: National Climatic Data Center Storm Events Database, www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms
*Note: Losses reflect totals for all impacted areas

The HMPC supplementetNCDC data with data fronsHELDUS Spatial Hazard Events and
Losses Database for the United Stat&HELDUS is a countievel data set for the United
States that tracks 18 types of natural hazard events alithgassociated property and crop
losses, injuries, and fatalities for the period :2605. Poduced by the HazasResearch Lab

at the University of South Carolintghis databaseombinesinformation from several sources
(including the NCDC)From 1960 ¢ 1995, only those events that generated more than $50,000
in damagewere included in the databadéor events that covered multiple counties, the dollar
losses,deaths and injuries were equally divided among tagected counties (e.g., iffour
countieswere affected, thea quarterof the dollar losss injuries,and deathsvere attributed to
each county From 1995 to 200%ll events that were reported by the NCDC with a specific
dollar amount are included BHELDUS
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SHELDUS contains information 0132 severe weather eventisat occurredn PlacerCounty
between 196@nd2005.Table 4.3summarizes thesavents.

Table 4.3. SHELDUS Severe Weather Reports for Placer County , 1960-2005*

Type # of Events  Property Loss ($) Crop Loss ($) Deaths Injuries
Avalanche 3 5,000,000 0 8.25 18
Flooding 11 49,007,218 709,269 1.81 2.18
Flooding, Severe Storm, 1 86,206 0 0 0
Thunderstorm

Flooding, Severe 1 0 11,241,379 0 0
Storm/Thunder Storm -

Wind

Flooding, Wind, Winter 1 1,315 0 0 0
Weather

Flooding, Winter Weather 2 20,718 0 0 0
Fog 2 383,333 0 1.17 6.87
Hail 1 500 0 0 0
Hail, Severe Storm, 1 1,000 0 0 0
Thunderstorm i Wind

Hail - Severe 1 86 0 .03 .02
Storm/Thunder Storm -

Wind - Winter Weather

Heat 2 0 14,705 1.03
Landslide 2 2,856,500 0 0
Landslide - Winter 1 2,778 0 0
Weather

Lightning 3 1,250 0

Lightining 1 Severe 2 189 292

Storm/Thunder Storm

Lightning, Wind, Winter 1 14 14,705 0 0
Weather

Severe Storm, 12 896,025 18,189 2.8 3
Thunderstorm

Severe Storm/Thunder 9 129,466 1,257 .52 5
Storm - Wind

Severe Storm/Thunder 4 1,690,435 175,287 .6 .07
Storm - Wind - Winter

Weather

Severe Storm/Thunder 1 1,470 0 0 0
Storm - Winter Weather

Tornado 1 25,000 0 0
Wildfire 2 125,000,000 0 .86
Wildfire T Wind 1 36,777,777 0 9.89
Wind 37 2,519,575 6,843 .27 .36
Wind, Winter Weather 2 2,988 0 .07 43
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Type # of Events  Property Loss ($) Crop Loss ($) Deaths Injuries
Winter Weather 28 386,083 8,905,032 3.44 3.55

Totals 132 224,789,926 21,086,958 18.96 44.06

Source: SHELDUS, Hazards Research Lab, University of South Carolina, www.sheldus.org/
*Events may have occurred over multiple counties, so damage may represent only a fraction of the total event damage and may
be not specific to Placer County

The NCDC and SHELDUS tablesabove summarize severe weather evéhdéd occurredn
Placer County. Only a few of the events actually resulted in state and federal disaster
declarationslt is further interesting to note that different data sources capture differentseve
during the same time period, and oftiaplaydifferent information specific tthe samesvents.
While the HMPC recognizes these inconsistencies, they seeathe this datgprovides in
depicting the Countg fibig picture hazard environment

As previously mentionegdmostall of PlacerCountyss state and federal disaster declaratioange
been aresult of severe weather~or this plan, severe weather is discussed in the following
subsections:

o Extreme TemperaturéExtreme Cold/Freeze and Extreme Heat)
e Fog

e Heavy RaiiThunderstorrHail/LightningMWind

e Snow

e Tornado

Due to size of the County and changes in elevdiien from approximately 100 feet to more
than 9,000 feet abowmean sea leveln{sl)) and climate, weather conditions can vary greatly
aclossthe County For purposes of this hazard profile, tBeunty will be divided into two
distinct sections, as applicable: western Placer County, which is predominantly below an
elevation of 4,000 feet above msl, is generally below the snowfall line, anadésclthe
community of Foresthill and all land to the west (including all incorporated cities and towns);
and eastern Placer County, which is generally above 4,000 feet above msl, receives snowfall, and
includes all of theCountyeast of Foresthill.The piofiles that follow provide informatignwhere
possible from two weather stationfocatedin these two different parts of ti@ounty. Auburn
(elevation:1,290 feetabove mglin west PlaceCountyand Tahodelevation:6,230feetabove

msl), in eastPlacerCounty.

4.2.2 Severe Weather: Extreme Temperatures
Hazard/Problem Description

Extreme temperature events, bathld and hot, can have severe impaobn human health and
mortality andnatural ecosystemas well asagriculture and other economic sectors
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Extreme Cold/Freeze

Extreme cold often accompanies a winter storm or is left in its wake. Prolonged exposure to cold
can cause frostbite or hypothermia and can behifeatening. Infants and the elderly are most
susceptiblePipes may freeze and bunrsthomes or buildings that are poorly insulated or without
heat.Freezing temperatures can cause significant damage to the agricultural intlusseffects

of freezing temperatures @ayriculture inPlacerCountyare discussed further i®ection4.2.7
AgriculturalHazards

In 2001, the National Weather Service (NWS) implemented an updated Wind Chill Temperature
index. This index was developed to describe the relative discomfort/danger resulting from the
combination of wind and temperature. Wind chilbessed on the rate of heat loss from exposed
skin caused by wind and cold. As the wind increases, it draws heat from the body, driving down
skin temperature and eventually the internal body temperature.

Extreme Heat

According to information provided by FEMAxtreme heat is defined as temperatures that hover

10 degrees or more above the average high temperature for the region and last for several weeks.
Heat kills by taxing the human body beyond its abilities. In a normal year, about 175 Americans
succumb tahe demands of summer heat. In theyd@r period from 1936 through 1975, nearly
20,000 people were killed in the United States by the effects of heat and solar radiation. In the
heat wave of 1980 more than 1,250 people diedreme heat can also affetie agricultural
industry.Extreme heat as it affects agricultureéPilmcerCounty is discussed further in the section

on agricultural hazards.

Heat disorders generally have to do with a reduction or collapse of thésladulyty to shed heat

by circulatay changes and sweating or a chemical (salt) imbalance caused by too much
sweating. When heat gain exceedevel at whichthe body can removig, or when the body
cannot compensate for fluids and salt lost through perspiration, the temperature ofyiise bod
inner core begins to rise and heealated illness may develop. Elderly persons, small children,
chronic invalids, those on certain medications or drugs, and persons with weight and alcohol
problems are particularly susceptible to heat reactions.

Past Occurrences

Information from the tworepresentative weather stations introduced in Sectiol &@vere
Weather: General is summarized below anBigures 41-4.2.

Placer Countyd West (Auburn Weather Station, Period of Record 1914 to 2007)

In the westernportion of PlacerCounty, monthly average maximum temperatures in the warmest
months (May through Octoberange from themid 70s to thelow 90s. Monthly average
minimum temperatures from Nemnber through April range from thmid 30sto the mid 50s

Placer County FINAL 411
Local Hazard Mitigation Plan
April 2010



The hghest recorded daily extrenveas 113°F on July 15 1972. The lowest recorded daily
extremewas 16°F on December 9, 197 a typical year, maximum temperatures exceetr 90
on 68 days with @ daysfalling below32°F, and minimum temperatures fall below*82n 22.5
dayswith no days fallingoelow OF.

Figure 4.1. Placer County 6 West Daily Temperature Averages and Extremes

AUBURM, CALIFORMIA (0d40383)
Period of Record : 1/ 1/1985 to 6/38/2889
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Placer Countyd East (Tahoe Weather Station, Period of Record 1914 to 2007)

In the easterrportion of Placer Countymonthly average maximum temperatures in the warmest
months (May through October) range from thigh s to thehigh s. Monthly average
minimum temperatures froldovember through April range from tiégh teens to the high02.

The highest recorded daily extremas 94°F on August 15, 183. The lowest recorded daily
extremewas -16°F on December 121972 In a typical year, maximum temperatures exceed
90°F on .4days with 18.5days falling below 3%, and minimum temperatures fall below’B2

on 207.8dayswith 1.6days falling below €F.
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Figure 4.2. Placer County & East Daily Temperature Averages and Extremes

TAHOE, CALIFOREMIA (048758)

Period of Record : 9/13/1983 to 6/38/20089
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The HMPCidentified the following events related to extreme temperaiartége PlacerCounty
Planning Area

Events of Note

Extreme Cold/Freeze

e April 17, 19727 State declaration for freeze and sewgeather conditions.

e December 1990 Freezing temperatures caube fire sprinkler pipes to burst in the main
office of the Placer County Office of Education causing $107,487 in damages.

e 19997 A severe freeze caused broken pipes at three schools in the Eureka Union School
District (Oakhills, Ridgeview, Cavitt) irsoutern Placer County. Total damage to carpet,
drinking fountains, and miscellaneous supplies was $10,2800@&eductible, remainder
insurance).

e December 2006/January 2007 Placer County as well as the Stateleclareda local
disaster proclamation decat as result oan extreme low temperature event for the entire
state. Placer Count®ffice of Emergency Service©ES & Health and Human Services
(HHS) coordinated withthe Salvation Army in the City of Roseville, andlocal church
organizatios to openwarming centers at the fairgrounds in Auburn andhurch affiliated
facilitiesin theAuburn and Roseville area.
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Extreme Heat

e June 13, 1961 A heat event recorded in tIBHELDUSdatabase reported property damage
of $14,700

e July 20067 In response to éseme high temperature, the GoversoDffice of Emergency
Service(now CAL EMA) directed that the California Department of Food and Agriculture
make each statewnedfairgrounda cooling center, whicincludedthe Placer County Gold
Country Fairgrounds (8 GCF). POES and Health & Human Services served as lead in
coordinating and staffing the cooling center located at the PC GCF.

e June-September 20071 PCOES & County HHS coordinated contingency preparedness to
activate cooling centers for general publid @assistance to special population in response to
very high temperatures occurring throughout the summer.

e June-September 208 i PCOES & County HHS coordinated contingency preparedness to
activate cooling centers for general public and assistance to gpegidhtion in response to
very high temperatures occurring throughout the summer.

Likelihood of Future Occurrences

Highly Likely 8 Temperature extremes are likely to continue to occur annually ifPldeer
CountyPlanning Area

4.2.3 Severe Weather: Fog
Hazard/Problem Description

Fog results from air being cooled to the point where it can no longer hold all of the water vapor it
contains. For example, rain can cool and moisten the air near the surface until fog forms. A
cloudfree, humid air mass at nigban lead to fog formation where land and water surfaces that
have warmed up during the summer are still evaporating water into the atmosphere. This is
called radiation fog. A warm moist air mass blowing over a cold surface also can cause fog to
form, whichis called advection fog.

The fog season iflacerCounty is typically in the late fall and winter (November through
March) but can occur as late as Mayog typically forms rapidly in the early morning hours.

Fog can have devastating effects on trartggion corridors in th&€ounty Severe fog incidents

can close roads, cause accidents, and impair the effectiveness of emergency responders. These
accidents can cause multiple injuries and deathscandhave serious implications fdruman

health and therevironment if a hazardous or nuclear waste shipnsantolved.

Past Occurrences

The NCDC data shows no severe fog incidents for Placer Cddowyever the SHELDUSdata
shows two incidentsf severe fogone occurringon December 11, 1997 resultingdne fatality
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5.2 injuries and $300,000 in property damagesl the other occurring on December 18, 1998
resulting in 1.67 injuries, 0.17 deaths and $83,333 in property damages

Likelihood of Future Occurrences

Occasionad Based onthe NCDC and SHELDUS]at, 2 major fog incidens over a48-year
period equates tamajorfog event everyp4 years ana 4.2 percentchance of anajorfog event

in any given yearBased on input from the HMPC, it is likely that minor fog events will continue
to occur annually ithe PlacerCountyPlanning Area

4.2.4 Severe Weather. Heavy Rain/Thunderstorm /Hail/Lightning /Wind
Hazard/Problem Description

Stormsin the Placer County Planning Areaare generally characterized Imeavy rainoften
accompanied by strongindsand sometiraslightning and hailApproximately 10 percent of the
thunderstorms that occur each year in the United States are classified asfséveneerstorm
is classified as severe when it contains one or more of the following phendmaénghree
guartersof aninch or greate), winds inexcess of 50 knots (57.5 mpby atornado.

Hail is formed when water droplets freeze and thaw as they are thrown high into the upper
atmosphere by the violent internal forces of thunderstdrats.is usually associated witsevere
stormswithin the PlacerCounty Planning AreaHailstones are usually less thawmo inches in
diameter and can fall at speeds of 12esper hour (mph) Severe hailstorms can be quite
destructivecausing damage to roofs, buildings, automobileggetation, and crops.

Lightning is defined as any and all of the various forms of visible electrical discharge caused by
thunderstormsThundestorms and lightningre usually (butnot alway$ accompanied by rain.
Cloudto-ground lightning can kill ornjure people by direct or indirect mea@bjects can be
struckdirectly, whichmay result in an explosion, burn, or total destructidmmage maylsobe
indirect when the cwent passes through or near an objetiich generallycausedess damage
thana direct strike.

High winds, often accompanying severe thunderstorms, can cause significant property and crop
damage, threaten public safety, and have adverse economic impacts from business closures and
power loss.Winds in PlacerCounty are typically saightline winds. Straightine winds are
generally any thunderstorm wind that is not associated with rotation (i.e., is not a tornado). It is
these winds, which can exceed 1@ph, whichrepresent the most common type of severe
weather and are responsilite most wind damage related to thunderstoririeesewinds can

overturn mobile homes, tear roofs off of houses, topple trees, snap power lines, shatter windows,
and sandblast paint from cars. Other associated hazards include utility outages, arcing power
lines, debris blocking streets, dust storms, and an occasional structure fire. Tornadoes (see
Section 4.2.@ornado)and funnel clouds casometimeoccur during these types of storms.
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Past Occurrences

Heavy rains and severe storms occuthia PlacerCouwnty Planning Aregprimarily during the
late fall, winter, and spring(i.e., November through Aprilout can be quitgariable throughout
the county due to the dramatic change in elevation and clintseimaging winds often
accompany winter storm systemsving through the area.

According to the HMPC, shoeterm, heavy storms can cause both wageead flooding as well as
extensive localized drainage issues. With the increased growth of the area, the lack of adequate
drainage systems has becoare increasinly importantissue.In addition to the flooding that

often occurs during these storms, strong windéen combined with saturated ground
conditions can dowrnvery mature trees.

Information from the tworepresentative weather stations introduced in Seeti@d Severe
Weather: Generais summarized below and in Figure8-4.6.

Placer Countyd West (Auburn Weather Station, Period of Record 1914 to 2007)

Average annual precipitation the wesernside ofPlacerCountyis 34.49inches per yeaiThe
highest recorded annual precipita is 64.87 inches in 1983he highest recorded precipitat
for a 24hour period is 5.41 inches on OctobeB, 119652 The lowestrecorded anrual
precipitationwas11.76 inches in 1976

Figure 4.3. Placer County 8 West Monthly Average Total Precipitation

AUBURM, CALIFORMIA (0d40383)
Period of Record : 1/ 1/1985 to 6/38/2889

]
Ll
= &
g
= 5
3
o 4
2
=] 3
=)
) 2
e
= 1
0
Jan Mar Mau Jul Zep Mo
Fek Apr Jun AL Oct Dec
Day of Year —_—
Regional
[ Average Total Monthly Precipitation ] Clivate
Cenber

Source: Western Regional Climate Center, www.wrcc.dri.edu/

Placer County FINAL 416
Local Hazard Mitigation Plan
April 2010



Figure 4.4. Placer County 8 West Daily Average and Extreme Precipitation

AUBLURN, CALIFORNIA (040383)
Period of Record : 1/ 1/1985 to 6/38/2889
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Placer Countyd East (Tahoe Weather Station, Period of Record 1914 to 2007)

Average annual precipitation the western portion dPlacerCountyis 31.77inches per year.
The highest recorded annual precipitation66.41 inches in 1996the highest recded

precipitation fora 24hour period is 6.77 inches on December 2364. The lowestrecorded
annual precipitation i9.34 inches in 1976
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Figure 4.5. Placer County 8 East Monthly Average Total Precipitation

TAHOE, CALIFORMIA (043758)
Period of Record : 9/13/1983 to 6/38/2889
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Figure 4.6. Placer County 6 East Daily Average and Extreme Precipitation
TAHOE, CALIFOREMIA (048758)
Period of Record : 971371983 to 6/38/20089
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Figure 4.7illustrates averagannualprecipitation from 1969 through 1990 for all of Placer
County.
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Figure 4.7.  Average Annual Precipitation for Placer County 1969  -1990
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Severe weathesvents associated witle&avyrainthunderstorrhail/lightningwind include those
listed in Tables 42-4.3 in Section 4.2l Severe Weathe6General and the followingevents
detailed by the HMPC

February 1, 19907 A rain storm caused water damage to a floor in the Forresthill Union
School District causing $4,680 in damages.

February 20/21, 1990 Excessive rain and wind closed the schawolColfax and lowa Hill;
damages unknown.

March 4, 199171 High winds caused a roof to blow off a building in the Forresthill Union
School District causing $10,629 in damages.

January 10/11, 1995 Excessive rain and wind closed the school in Colfax; damages
unknown.

1995 Winter Stormsi The roof drains of the Placer Union High School gymnasium became
clogged, damaging the roof and flooding the gymnasbamages were incurred and FEMA
paid out disastemonies in the amount of $7,108.33.

December 12, 1995 High winds caused a power outage resulting in the closure of Franklin
Elementary, Placer Elementary, and Loomis Grammar School (Loomis Union School
District).

199671 Heavy rain clogged storm drainausing flooding in the Cavitt School gymnasium in
soutrernPlacer CountyTotal damage was $85,976 covered by Emergency Services under a
disaster declaration.

December 16, 2002 Excessive rain and wind closed the school in Colfax; damages
unknown.

Decemler 20, 20027 High winds caused a power outage resulting in the Franklin
ElementarySchoolclosure (Loomis Union School District).

October 31, 2003 Winds associated with heavy storms caused a power outage and closure
of Truckee Elementary Schodlhe ara affectedDonner Pass Road in the city Dfuckee

Costs associated withe closurewerepaid for by the State insurance program.

December 2005/January 2006Flooding occurred ithe Guntyas a result of heawains

and stormwater runoff caused by sesewinter stormsStorms impacted transit on public
roads and caused some business closures

March/April 2006 T Springstormresulted in local disaster proclamation from extended rain
and wind storm. Placer County roadways in unincorporated areas, lpaltidtoresthill

Road and Ophir Road, were significantly damaged due to rain and mudslides. Costs to
public agencies weri@ excess o$1 million.

January 20087 Severe winter storms brought massive snow, rain, and near record winds to
Northern Californiaover the first weekend in January, 2008 beginning on Friday January 4,
2008. It resulted in the temporary loss of poteesome 2.5 millionPacific Gas & Electric
(PG&E) customers throughout Northern Californgproximately 45,000 in Placer County
alore. In some cases, power outages lasted up to six dagsin addition to the power
outages, extensive physical damage was recorded in the foothill area between Alta/Dutch
Flat and Foresthill due primarily to falling trees or large tree limbs. Numertbes houses
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and businesses throughout the foothills and western portions of the County were damaged by
falling trees, flying debris, water or windAs a result, Placer Countyedareda local
emergency

The initial damage assessment provided to thee Séfice of Emergency Services indicated
damagesof over $410,000 in the public sectand an estimated $600,000 of private,
residential damage. Businesses losses were much smaller and initial estimates were in the
range of only $205,000 total for filmisinesses.

Likelihood of Future Occurrences

Highly Likely 8 Severe weather, includinigeavy rainthunderstorms, haillightning, and wind
is a welldocumented seasonal occurrence thiit continue to occur annually in thBlacer
CountyPlanning Area

4.2.5 Severe Weather: Snow

Winter snow storms can include heavy snow, ice, and blizzard conditions. Heavy snow can
immobilize a region, stranding commuters, stopping the flow of supplies, and disrupting
emergency and medical services. Accumulations of stemwcollapse roofs and knock down
trees and power linef rural areas, homes and farmay be isolated for days, and unprotected
livestock may be lost. The cost of snow removal, damage repaihusiness losses can have a
tremendous impact on citiescatowns.

Heavy accumulations of ice can bring down trees, electrical wires, telephone poles and lines, and
communication towers. Communications and power can be disrupted for dayheidimage

can be repairedPower outages can have a significantaetpn communities, especially critical
facilities such as public utilitieg€ven small accumulations of ice may cause extreme hazards to
motorists and pedestrians.

Some winter storms are accompanied by strong winds, creating blizzard conditions wlitigblin
wind-driven snow, severe drifting, and dangerous wind chills. Strong waiccsmpanyinghese
intense storms and cold fronts can knock down trees, utility poles, and power lines. Blowing
snow can reduce visibilitto only a few feet in areas where theare no trees or buildings.
Serious vehicle accidentgth injuries and deathsan result

The western portionof the PlacerCounty Planning Areadoesnot experience snowfall on a
regular seasonal basis; however, therthern andeastern portios of the County receive an
abundanceof snow, mostly between the montbé November throughMarch Winter snow
storms inthis part of the Countyincluding strong winds and blizzard conditions can result in
localized power and phone outages and closures of sthegisyays, schools, businessand
nonessential government operatiobBsiring periods of heavy snothereis alsoan increase in

the number and severity of traffic acciderf®gople can become isolated their homes and
vehiclesand are unable to receiassential services. Snow removal costs can impact budgets
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significantly.Heavy snowfall during winter can lead to flooding or landslides during the spring if
the area snowpack melts too quickdyd also create numerous challenges for emergency
respondersin the higher elevations at Lake Tahoe, snowfall will bury fire hydrants and street
signs. It can often take the district weeks to dig out the approximab€l§ #re hydrants. This is
exacerbated byCounty snow plows/blowers rburying the hydrants inubsequent plowing
efforts. Inaccessible hydrants and/or delayed responses can impact life and property.

Past Occurrences

Snowfall in the SierrdNevada Mountaingncreases with elevation. The lower foothills rarely
receive any measurable snow. Middle elmret receive a mix of snow and rain during the
winter. Above about 6,000 ft., the majority of precipitation falls as snow. It is not unusual, in
some locations, to have ten feet of snow on the ground for extended pdnfmmation from

the two represetative weather stations introduced in Sectionl4SevereWeather: General is
summarizd below.

Placer Countyd West (Auburn Weather Station, Period of Record 1914 to 2007)

Between the period from 1914 to 2007, the annual average snowfall in the CitpainAuas

1.2 inches of snowThe highest annual snowfall on record for the City of Auburn was 10.7
inches occurring in 1972Figure 4.8illustratesthe daily snowfall average and extrefoe the
AuburnWeather Statioim westen PlaceiCounty,

Figure 4.8. Placer County 8 West Daily Average and Extreme Snowfall

AUBURM, CALIFORMIA (040383)
Feriod of Record : 1/ 1/1985 to 6/38/2009
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Source: Western Regional Climate Center, www.wrcc.dri.edu/

Placer Countyd East (Tahoe Weather Station, Period of Record 1914 to 2007)

On the other extreme, in the eastern side ofGbenty, Tahoe receives an average annual
snowfall of 188.9 inches with a record annual snowfall of 499.3 inches in. D#g2mber,
January, Februarynd March are the snowiest months of the year, with an average snowfall of
35.1, 42.7, 37.7, and 35.0 mes respectivelyNovember and April follow with an average
snowfall 0f15.9 and 16.0 inches&igure 4.9illustrates thedaily snowfall average and extreme

for the Tahoe Weather Station in eastern Placer.

Figure 4.9. Placer County 6 East Daily Average and Extreme Snowfall

TAHOE, CALIFORNIA (0d48758)
Period of Record : 9/13/1983 to 6/38/2889
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Snow accumulation does not directly follow precipitation in the Sidkesada While the

greatest total precipitation occurs in the northern part of the rangegrésest snow
accumulation occurs in the central and high southern parts of the range, due to higher elevations
and colder temperatures which inhibit snow melt. The avestlopeof the Sierra Nevada acts as

trap for winter stormswringing out the moistie before it can get to the east side. Weather
stations located on the west side begin registering measurable snow between 2,500 and 3,000
feet elevation. On the east side, measurable snow accumulatiord dueggn until about 4,000

feet and increases neoslowly with altitude. Snow depths drop dramatically on the east side of

the range due to the rain shadow effect as illustrated in the comparative east side/west side snow
depth chart shown on the following page.
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Figure 4.10.
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Figure 4.11shows the average maximum measured snow depth in the Sierra Nevada for the
month of March (the month of greatest average stepths)
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Figure 4.11. Average Maximum Snow Depths of Sierra Nevada Mountains in March
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According to the HMPC, the following winter snow events impactedPtaeer Countylanning
Area
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e December 17, 1992 Heavy snowon a roof caused damages to a building located in the
Forresthill Union School District causing $3,371 in damages.

e March 23, 1995/ Excessive snow closed the school in Colfax; damages unknown.

e January 26, 1999 Excessive snow closed the school in Colfax; damages unknown.

o February 20037 A severe snowstorm caused a variety of damage to schools located in the
areas of Tahoe City, West ShoasdPolaris RoadThe snowstorm caused an underground
propane leak at ongchool, a districtvide power outage, and damages resulting from roof
snow loading and removeachool closures ranged from two days to two weeks.

According to theCalifornia Highway Patrol (CHPAuburn Area (whose jurisdiction or8I0
extends from thelRcer/Sacramento County line to the western edge of Colfax), weathtxd
incidents resulting in metering, chain control, accident control, holding, and closure are annual
occurrencesFrom January 1, 2000 through June 30, 2004, the Auburn CHP daitytéalg60

days where traffic on-80 was affected due to adverse weather conditidise according to the

CHP, etweenJanuary 2004 through December of 2008, another 28 weather related incidents
resulted in closure of80.

Likelihood of Future Occurrences

Highly Likely 8 Snow in thecentraland eastern region of th€ountyis a welldocumented
seasonal occurrence that will continue to occur annually iRldeerCountyPlanning Area

4.2.6 Severe Weather: Tornado
Hazard/Problem Description

Tornadoes arerather severe weather hazard that can affecPtaeerCountyPlanning Area
primarily during the rainy seasam the late fall and early springornadoes form when cool, dry

air sits on top of warm, moist air. Tornadoes are rotating columns of air anbyka funnel

shaped downward extension of a cumulonimbus cloud whirling at destructive speeds of up to
300 mph, usually accompanying a thunderstorm. Tornadoes are the most powerful storms that
exist. They can have the same pressure differemtralss a @th only 308yards wide or lesas a
300-mile-wide hurricanes.

Prior toFebruaryl, 2007,tornadointensitywasmeasuredy the Fujita (F) scale.This scalewas

revised and is now the Enhanced Fujita scale. Both seateset of wind estimates(not
measwements)basedon damage.The new scale provides more damage indicators (28) and
associated degrees of damage valhg for more detailed analysis abdtter correlation between
damage and wind speed. It is also more precise because it takes into aceonnatdrials
affected and the construction of structures damaged by a torfadle 4.4shows the wind
speeds associated with the original Fujita scale ratings and the damage that could result at
differert levels of intensity.Table 4.5shows the wind speeds associated with the Enhanced
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Fujita Scale ratings. The Enhanced Fujita Ssatlamage indicators and degrees of damage can
be found online avww.spc.noaa.gov/efscale/stale.html

Table 4.4. Original Fuj ita Scale

Fujita Scale
Fujita (F) Scale Wind Estimate (mph) Typical Damage
Light damage. Some damage to chimneys; branches broken off
FO <73 trees; shallow-rooted trees pushed over; sign boards damaged.
Moderate damage. Peels surface off roofs; mobile homes pushed
F1 73-112 off foundations or overturned; moving autos blown off roads.
Considerable damage. Roofs torn off frame houses; mobile homes
demolished; boxcars overturned; large trees snapped or uprooted;
F2 113-157 light-object missiles generated; cars lifted off ground.
Severe damage. Roofs and some walls torn off well-constructed
houses; trains overturned; most trees in forest uprooted; heavy
F3 158-206 cars lifted off the ground and thrown.
Devastating damage. Well-constructed houses leveled; structures
with weak foundations blown away some distance; cars thrown
F4 207-260 and large missiles generated.
Incredible damage. Strong frame houses leveled off foundations
and swept away; automobile-sized missiles fly through the air in
excess of 100 meters (109 yards); trees debarked; incredible
F5 261-318 phenomena will occur.

Source: National Oceanic and Atmospheric Administration Storm Prediction Center, www.spc.noaa.gov/fag/tornado/f-scale.html

Table 4.5. Enhanced Fujita Scale

Enhanced Fujita (EF) Scale Enhanced Fujita Scale Wind Estimate (mph)
EFO 65-85

EF1 86-110

EF2 111-135

EF3 136-165

EF4 166-200

EF5 Over 200

Source: National Oceanic and Atmospheric Administration Storm Prediction Center, www.spc.noaa.gov/fag/tornado/ef-scale.html

Tornadoes can caa damage to property and loss of life. While most tornado damage is caused
by violent windsthe majority ofinjuries and deathgenerallyresult from flying debris. Property
damage can include damage to buildings, fallen trees and power lines, brokieesydsoken

sewer and water mains, and the outbreak of fires. Agricultural crops and industries may also be
damaged or destroyed. Access roads and streets may be blocked by debris, delaying necessary
emergency response.
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Past Occurrences

Based on datarém 19501995, California ranks 32 among the50 states for frequency of
tornadoes, 3B for injuries, and 3% for cost ofdamageWhen compared to other states by the
frequency per square mile, California rarid' for frequencyandinjuries per areara 40th for
cost of damageper area. Figure 4.12shows tornado frequency by California county using
NCDC data from 1950 to 2004.
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Figure 4.12.  California Tornadoes, 1950 -2004

California Tornadoes
1950-2004

Source: NCDC Storm Events Database

Source: Golden Gate Weather Service, http://ggweather.com/ca-tornado.jpg
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Table 4.6. Placer County i Tornado Occurrences

Rating

Date (Original Fujita Scale) Damages Data Source
10/15/1972 FO None NCDC
3/3/1983 FO None NCDC
3/22/1983 F1 $250,000 property damage NCDC/SHELDUS

$3,000 property damage.

$7,835 in damages to Penryn NCDC
4/23/1990 FO Elementary School District Penryn Elementary School District

Source: NCDC/SHELDUS Databases
Likelihood of Future Occurrences

Occasionad Four tornad@soccurredin PlacerCounty over58 yeass of record keepingvhich
equates to one tornado every.5 years, on average, and6a percent chance of a tornado
occurring in any given yeaHistoricaltornadoactivity within the planning area indicates that the
area wil occasionallyexperience the formation of funnel clouds and low intensity tornadoes
during adverse weather conditiofi$ie actual risk to th€ountyis dependet on the nature and
location of any given tornado.

4.2.7 Agricultural Hazard s
Hazard/Problem Description

Before its rapid population growth in the 1970s and 1980s, Placer County was known as an
agricultural and timbeproducing countyAgriculture and timber production are still important
sectors of the Coundy economy; however, manufacturing, restion, and service industries
have increased in economic importanggricultural lands continue to be at risk to development
based on population growth projections for t@eunty In western Placer County, land
traditionally used for agricultural purpes lies near existing cities and is expected to
accommodate much of this population incred8aile its agricultural land is threatened, Placer
County retains a significant amount of agricultural land where the economy is intact and where
farmers are a ré@resence in the community.

According to the California Department of ConservaisoRarmland Mapping and Monitoring
Program (FMPP), the County has approximately 9 28@s of primdarmland, 5,509acres of
farmland of statewide importance, a46000 ares of grazing land (s@able 4.7.

Table 4.7. Placer County Farmland Inventory, 2004

Soil Category Acres

Prime Farmland 9,236

Farmland of Statewide Importance 5,509

Unique Farmland 23,283
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Soil Category Acres

Farmland of Local Importance 86,234
Grazing Land 46,000
Urban and Built-Up Land 42,181
Water 5,027
Other Land 184,058
Total Area Inventoried 411,528

Source: State of California Department of Conservation Farmland Mapping and Monitoring Program, www.conservation.ca.gov/

According to the 200%Zrop report, the 200@otal gross value of agricultural prodsadn the
County was $64,297,934. The total gross value for 2883 $59,728,150 representing a
decreasef $4,569,784 This report reflects the gross value of agricultural products and ot th
net income growers receive.

Rice regained its position as Placer Codmtyumber one crop in 2007 with a gross value of
$11,362,680. Nursery products dropped to number two in total value at $10,360,240, which can
be directly attributed to theignificant decrease in residential construction Placer County
experienced over the last year. Cattle and calf production remained in third place at $9,333,300,
while timber production also felt the effects of the downturn inctimeenthousing market and
droppedfrom second place to fourth at $7,347,598. Walnuts were again Placer &difitty

most valuable crop with a gross value of $2,846,278.

According to the HMPC, agricultural losses occur on an annual basis and are usually associated
with severe weather emts including heavy rains, floodd)eat and drought. TheState of
California Multi-Hazard Mitigation Plamttributesmost of theagricultural disasterstatewide to
drought, freeze, and insect infestatio@ther agricultural hazards include fires, crapd
livestock diseasend noxious weeds.

PlacerCounty is threatened by a number of insects that, under the right circumstances, can cause
severe economic and environmental harm to the agricultural indusggcts of concern to

plants and crops incledthemelon fruit fly, Oriental fruit fly, Mediterranearfruit fly, gypsy

moth, light brown apple moth]Japanese beetlandglassywinged sharpshooter.

Noxious weedsdefined asany plant that is or is liable to be troublesome, aggressive, intrusive,
detimental, or destructive to agriculture, silviculture, or important native speriddifficult to
control or eradicate, are also of concédpxious weeds within the planningea include yellow
starthistle, citrus red scale, Italian thistle, klamathweeshcturevine, red gum lerp psyllid, and
skeletonweed.

Noxious weeds have been introduced in the planning area by a variety of means, including
through commercial nurseries. An absence of natural contoisbined with the aggressive
growth characterists and unpalatability of many of these weedlows these weeds to
dominate and replace more desirable native vegetation. Negative effects of weeds include the
following:
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e Loss of wildlife habitat and reduced wildlife numbers
e Loss of native plant species

¢ Reduced livestock grazing capagity

¢ Increased soil erosion and topsoil toss

¢ Diminished water quality and fish habitat

e Reduced cropland and farmland productiamnd

e Reduced land value and sale potential

According to theHMPC, the consequences of agritwhl disasters to the planning area include
ruined plant crops, dead livestock, ruined feed and agricultural equipment, monetary loss, job
loss, and possible mulyiear effects (i.e., trees might not produce if damaged, loss of markets,
food shortages, areased prices, possible spread of disease to people, and loss or contamination
of animal products). When these hazards cause a mas#f dielivestock, other issues occur

that include the disposal of animals, depopulation of affected herds, deconiamirzad

resource problems. Those disasters related to severe weather may also require the evacuation and
sheltering of animal populations. Overall, any type of severe agricultural disaster can have
significant economic impacts on both the agricultural mnmity and the entir®lacerCounty

Planning Area

Past Occurrences

The Placer County Department of Agriculture provided information on disaster declarations
from 2002 through 20Q8All but oneof the declarations were associated with severe weather
events

Table 4.8. Placer County USDA Designations : 2002-2008

Year Incident Type

2002 Drought Event

2002 Rain/Wind Event

2003 Hail/Freeze Event

2003 Excessive/Late Rain Event
2003 Drought Event

2003 Late Rain/Heat Event

2004 Drought Event

2004 Unseasonably Early Heat Event
2004 Fire Event

2005 Freeze Event

2005 Unseasonably Late Rain Event
2005 Heat Event

2006 Heat Event

2006 Severe Weather Event (Rain/Hail)
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Year Incident Type
2007 Heat Event

2007 Freeze Event
2007 Drought Event
2008 Drought Event
2008 Freeze Event
2008 Wind Event

Source: Placer County Department of Agriculture
Likelihood of Future Occurrences

Highly Likelyd As long as severe weather events continue to be an ongoing concern to the
PlacerCountyPlanning Areathe potential for agricultural losses rengin

4.2.8 Avalanche

Avalanches occur when loading of new snow increases stress at a rate faster than strength
develops, and the slope faiGritical stresses develop more quickly on steeper slopes and where
deposition of winetransported snow is commonhe vast majoity of avalanches occur during

or shortly after stormsThis hazard generally affects a small number of people, such as
snowboarders, skiers, and hikevgho venture into backcountry areas during or after winter
storms.Roads and highway closuredamaged structures, and destruction of forests are also a
direct result of avalancheShe combination of steep slopes, abundant snow, weather, snowpack,
and an impetus to cause movement ceeatalancles Areas prone to avalanche hazards include

hard © access areas deep in the backcouktvglanche hazards exist in east@lacerCounty

where combinations of the above criteria occur.

Past Occurrences

Historically, avalanches occur within the County between the montBeacdmberand March

following snowstormsAlthough avalanches have occurred on slopes of many angles, they most
often occur onslopes ranging betweeBO degreesand 45 degree Therefore ski resorts,
residences, roads, businesses, and other structures and activities in these ardasrabde.

Areas where the potential for avalanches to exist are zoned as moderate or high avalanche hazard
zones and have been identified using maps available at the Placer County Planning Department
Moderate hazard zones are usually on shallow slopeédoaated immediately downbhill of high

zones These high and moderate zones are located near the Nevada County line, south of Donner
Lake and Lake Van Norden, east of Tahoe City, near Twin Peaks and McKinney Bay, and in
areas near Squaw Valley, Alpine Mieavs, and Sugar BowKAccording to the2004 Placer
Operational Area, Emergency Operations Plan, areas of particular concern:include

e Alpine Meadows, Bear Creek drainage
e \West shore of Donner Lake
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e Donner Summit/Norden Area

e West shore of Lake Tahoe (Homeweb& Ward Creekrac;
e Serene Lakes, Onion Creek drainage

e Squaw Valley

e Sugar Bowl Ski Resort and Onion Creek

e Truckee River Corridor/Highway 89 Corridand

e Northstar Ski Resort

The following recent avalanche incidents have resulted in fatalitiegwiRtacer County:

e March 31, 19827 At Alpine Meadows a 3Gfoot high wall of snow plowed through a ski
lodge and other buildings at 80 mph, killing seven peofldELDUS estimated the cost of
the damages at $5 million.

e February 11, 1998 Donner Summit &ckcountry, one fatalitysnowboarder.

e February 6, 19991 Donner Summit, one fatality

e February 21, 20011 Squaw Valley, two fatalities, Class Il Avalanche. A storm resulted in
20 inches of snow and winds out of the SSW weréhe 40-50 mile per hour rage with
gusk up to60-70 miles per hour.

e March 8, 20021 Sugarbowl Resort, one fatality. A storm hit with 34 inches of snow and
winds were up to 100 miles per hour.

e January 1, 2004i Donner Summit near Castle Peak, one fatality.

Likelihood of Future Occurrences

Likely d Injuries and loss of life from an avalanchee usually due to people recreating in
remote areas at the wrong tintgiven the topography and amount of snow falling on an annual
basis ineasternPlacerCounty, avalancheand resulting daages, including injuries and loss of
life, will continue to occur

4.2.9 Dam Failure

Hazard/Problem Description

Dams are manmade structures built for a variety of uses including flood protection, power
generation, agriculture, water supply, and recreatdvhen dams are constructed for flood
protection, theyareusually engineered to withstand a flood with a computed risk of occurrence.
For example, a dam may be designed to contain a flood at a location on a stream that has a
certain probability of occuimg in any one year. If prolonged periods of rainfall and flooding
occur that exceed the design requirements, that structure may be overtopped and fail.
Overtopping is the primary cause of earthen dam failure in the United States.

Dam failures can also salt from any one or a combination of the following causes:
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e Earthquake

e Inadequate spillway capacity resulting in excess overtoppingflows

e Internal erosion caused by embankment or foundation leakagpiping or rodent
activity,

e Improper design

e Impropermaintenance

¢ Negligent operationand/or

e Failure of upstream dams on the same waterway

Water released by a failed dam generates tremendous energy and can cause a flood that is
catastrophic to life and property. A catastrophic dam failure could challecgé response
capabilities and require evacuations to save lives. Impacts to life safety will depend on the
warning time and the resources available to notify and evacuate the public. Major loss of life
could result as well as potentially catastrophie& to roads, bridges, and homEtectric
generating facilities and transmission lines could also be damaged and affect life support systems
in communities outside the immediate hazard area. Associated water supply, wateragqdality
health concerns cadilalso be an issue. Factors that influence the potential severity of a full or
partial dam failure are the amount of water impounded; the density, type, and value of
development and infrastructure located downstream; and the speed of failure.

In general, lhere are three types of dams: concrete arch or hydraulic fill, earth and rockfill, and
concrete gravity. Each type of dam has different failure characteristics. A concrete arch or
hydraulic fill dam can fail almost instantaneouydiye flood wave builds upapidly to a peak

then gradually declines. An eatbckfill dam fails gradually due to erosion of the breaah

flood wave will build gradually to a peak and then decline until the reservoir is empty. And, a
concrete gravity dam can fail instantaneoustygradually with a corresponding buildup and
decline of the flood wave.

Dams and reservoirs have been built throughout California to supply water for agriculture and
domestic use, to allow for flood control, as a source of hydroelectric power, and ¢oaserv
recreational facilitiesThe storage capacities of these reservoirs range from a few thousand
acrefeet to five million acrfeet The water from these reservoirs eventually makes its way to
the Pacific Ocean by way of several river systems.

According todata provided by Placer County and the National Inventory of Dams, there are 54
dams in Placer County constructed fi'ood control, storage, electrical generaticemd
recreatiomal purposesThere are two additional facilities, Mark Edson Dam an#elLAngela,
located in ElI Dorado and Neva@ountiesrespectivelywith the potential to impact the Placer
CountyPlanning AreaOf the 54 dams, 14 are rated as High Hazard, 23 as Significant Hazard,
and 17 as Low Hazard.

There are several dams, which,tliey fail, may impact the people and resources of Placer
County Twelve dams in Placer County ardesdst 75 feet tall or have a capacity of 10,000-acre
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feet of water. Failure of any one of these dams would flood downstream areas and could cause
loss oflife and propertyBoth unincorporated and incorporated areas of the County are identified
on dam failure inundation maps prepared for the County. The inundation areas for each of the
dams are generally downstream and include large rural and urban atkasraltey floor below

the dams.

Table 49 identifies the 54 damslocatedin the Placer Countylanning Area Figure 4.13
illustrates he locations of identified dams.

Table 4.9. Dams with Potential to Caus e Damaging Floods in Placer County

Distance to Structural Maximum
Nearest City Nearest Height of Storage of
Name Owner River to Dam City (mi) Dam (ft) Dam (acre-ft)
North Fork
Department of the ~ American River
Folsom Dike 1 Interior Os Hidden Valley 1 25 1,120,000
North Fork
Department of the ~ American River
Folsom Dike 5 Interior Os Folsom 1 100 1,120,000
Department of the
Lake Tahoe Interior Truckee River Truckee 17 18 840,000
Nevada Irrigation
Combie Dist. Bear River Magnolia 3 - 8,773
Department of the North Shirttail
Sugar Pine Interior Creek None - 205 10,964
North Fork
Department of the  American River
Folsom Dike 2 Interior Os Hidden Valley 1 15 1,120,000
North Fork
Department of the ~ American River
Folsom Dike 3 Interior Os Hidden Valley 1 10 1,120,000
North Fork
Department of the  American River
Folsom Dike 4 Interior Os Folsom 1 30 1,120,000
North Fork
Department of the  American River
Folsom Dike 6 Interior Os Folsom 1 40 1,120,000
French Placer County Middle Fork
Meadows Water Agency American River Auburn 40 231 134,000
Placer County
Hell Hole Water Agency Rubicon River Auburn 30 410 208,000
Nevada Irrigation
Rollins Dist, Bear River Meadow Vista 12 228 66,000
Pacific Gas and
Drum Forebay Electric Drum Canal Baxter 3 65 621
Pacific Gas and
Wise Forebay Electric Auburn Ravine Auburn 3 20 32
Sierra Lakes Co
Ice Lakes Water Dist. Serena Creek Soda Springs 2 - 340
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Distance to Structural Maximum
Nearest City Nearest Height of Storage of
Name Owner River to Dam City (mi) Dam (ft) Dam (acre-ft)
Naco West of
Snowflower California Kelly Creek Auburn 42 - 380
City Of Lincoln Tr Markham
Wwtp City of Lincoln Ravine Lincoln 2 - 454
City Of Lincoln Tr Markham
#2 City of Lincoln Ravine Lincoln 1 21 301
North Fork North Fork
Dam Cespk American River Folsom 22 155 14,700
Duncan Creek Placer County
Diversion Water Agency Duncan Creek Auburn 40 32 20
Middle Fork Placer County Middle Fork
Interbay Water Agency American River Auburn 30 71 170
Buck Island Sacramento
Main Municipal Util.  Rockbound Creek Coloma 45 22 1,070
Buck Island Sacramento
Auxiliary Municipal Util.  Rockbound Creek Coloma 45 25 1,070
Dutch Flat Nevada Irrigation
Forebay Dist. Dutch Flat Canal Meadow Vista 19 105 180
Upper Rock Pacific Gas and
Lake Main Electric Texas Creek None - 17 207
Upper Rock Pacific Gas and
Lake Auxiliary Electric Texas Creek None - 9 207
Lower Rock Pacific Gas and
Lake Electric Texas Creek None - 11 50
Lower Peak Pacific Gas and  South Yuba River
Lake Main Electric -Tr Washington 25 31 484
Lower Peak Pacific Gas and  South Yuba River
Lake Auxiliary Electric -Tr Washington 25 7 484
Pacific Gas and North Fork
Kelly Lake Electric American River Washington 8 24 360
Pacific Gas and
Drum Afterbay Electric Bear River None - 104 341
Patterson Sec Mrs. Virginia
29 Patterson Trib Bear River Wheatland 5 22 151
Placer County Tr Nfk American
Lake Alta Dam  Water Agency River Dutch Flat 1 22 318
Christian Pac Gas and
Valley Electric Sfk Dry Creek Bowman - - 165
Placer County
Mammoth Res  Water Agency Offstream Hidden Valley 4 23 150
Placer County
Clover Valley Water Agency Tr Antelope Cr Rocklin 5 - 53
San Juan Suburban
Hinkle Water Dist. Tr American Rv Orangevale 2 20 -
Walter M
Putts Lake Saunders Trust Blue Canyon Cr  Blue Canyon 2 19 388
Quail Lake Tahoe City PUD  Trib Lake Tahoe Tahoma 14 160
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Distance to Structural Maximum
Nearest City Nearest Height of Storage of
Name Owner River to Dam City (mi) Dam (ft) Dam (acre-ft)
Morning Star De Anza Placer
Res Gold Mining North Forbes Cr Auburn 30 - 2,000
George & Donna
Kokila Wieg Et Al Tr Miners Ravine Roseville 6 18 94
Sugar Bowl
Lake Mary Corporation Tr Sfk Yuba Rv ~ Soda Springs 3 22 232
Spring Vy Wayne Summers
Ranch Et Ux Tr Campbell Cr Pinecroft 2 - 95
North Star Comm
Reservoir A Svc, Dist. West Martis Cr Truckee 5 - 216
Camp Far South Sutter
West Dv Water Dist. Bear River Rio Oso 12 - 425
Wastewater Tr Smuthers
Storage City of Colfax Ravine lllinois Town 1 - 248
Meridian Gold
Skyrocket Company Littlejohn Creek  Copporopolis 3 - -
Auburn Valley Golf Resources of
# Auburn Trib Bear River Auburn 4 39 270
City Of Lincoln
#4 City of Lincoln Offstream - - 301
Kidd Lake Pacific Gas and  South Yuba River
Main Electric -Tr Washington 25 43 1,520
Kidd Lake Pacific Gas and  South Yuba River
Auxiliary Electric -Tr Washington 25 15 1,520
Upper Peak Pacific Gas and  South Yuba River
Lake Electric -Tr Washington 25 39 1,740
Columbian Ethel Mulligan ~ Tr Auburn Ravine Lincoln 5 - 132
New Drum Pacific Gas and
Afterbay Electric Bear River Rio Oso 45 - 411
Source: Placer County and National Inventory of Dams
*One Acre Foot=326,000 gallons
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Placer County Dams of Concern

Figure 4.13.
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Two of these dams of concern include Dikes 4 and 6 at Folsom Reservoir. As part of the Bureau
of Recl amat i on 6 sgrar§, anbdifitaffonscafe uridexwayg to Pikes 4 andwd
earthen embankments located on the north shore of Folsom Resergoivide critical safety
improvements. The project is expected to be completed by late summer of 2010.

Past Occurrences
According b the HMPC, there have been three dam failures in the area

¢ Hell Hole Dam Failure - In 1964 construction of the Hell Hole dam was underway and the
contractor had stopped operations for the winter. A major storm event (rains) occurred during
December 1964ausing the Hell Hole Reservoir to fill and since the dam was not completed,
it failed sending a considerable amount of water towards Auburn. The water washed out a
bridge on Highway 49 over the American River at the confluence of the North and Middle
Forks and flooded a quarry. Due to the way the construction contract was worded, the
contractor had to rebuild the dam at his own expehse result, Placer County incurred no
costs related to this event. No claifies damagesvere filed against PCWA by éier the
quarry owner or the state.

e 1986 Auburn Coffer Dam Failure - As a result of area flooding, the Coffer Dam at Auburn
breached and partially washed awdye U.S. Bureau of Reclamation had designed the
Coffer Dam for a controlled failure by building soft earthen plug into the dam for this
purposelt appears the dam failed as designed.

e August 2004 Ralston Dam Release Gate BrealA broken release gate on Ralston Dam in
the Middle Fork of the American River prompted the National Weather Service te ias
flash flood warning until 1 p.m. in Placer County. According to the PCWA, the gate near the
Ralston Powerhouse malfunctioned at 6 .althe sudden release of water from Ralston
Reservoir south of Auburn sentifvall of water three to foufeet higld down the river
About 800 to 1,000 actieet of water were released, with flows peaking betweehl18.m
It was expected to reach Folsom Dam by 12 n&twriffts deputies and California Highway
Patrol officers alerted campers in the Auburn State Recmeaticea to move to higher
ground. The CHP was monitoring the muddy water as it approached Hig®wairere were
no immediate reports of injuries or damage along the river, which is popular with rafters,
kayakers and residents fleeing the summer heat.

Likelihood of Future Occurrences

Occasionad The County remains at risk to dam failures from numerous dams under a variety of
ownership and control and of varying ages and conditions. Given the nambgrpesof dams

in the County and the history of past damiures, the potential exists for future dam failures in
the PlacerCountyPlanning Area
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4.2.10 Drought

Hazard/Problem Description

Drought is a gradual phenomenon. Although droughts are sometimes characterized as
emergencies, they differ from typical emgency events. Most natural disasters, such as floods or
forest fires, occur relatively rapidly and afford little time for preparing for disaster response.
Droughts occur slowly, over a multear period, and it is often not obvious or easy to quantify
when a drought begins and ends.

Drought is a complex issue involving many facfors occurs when a normal amount of
moisture is not available to satisfy an @seasual wateconsuming activities. Drought can often
be defined regionally based on its effects:

e Meteorologicaldrought is usually defined by a period of below average water supply.

e Agricultural drought occurs when there is an inadequate water supply to meet the needs of
the statés crops and other agricultural operations such as livestock.

e Hydrological drought is defined as deficiencies in surface and subsurface water supplies. It
is generally measured as streamflow, snowpack, and as lake, reservoir, and groundwater
levels.

e Socioeconomicdrought occurs when a drought impacts health,-iagilhg, ad quality of
life, or when a drought starts to have an adverse economic impact on a region.

The California partment ofVaterResources (DWR) says the following about drought:

One dry year does not normally constitute a drought in Califo@uadiforniats
extensive system of water supply infrastrucduies reservoirs, groundwater
basins, and interegional conveyance faciliti@smitigates the effect of shetérm

dry periods for most water users. Defining when a drought begins is a function of
drought impats to water users. Hydrologic conditions constituting a drought for
water users in one location may not constitute a drought for water users
elsewhere, or for water users having a different water supply. Individual water
suppliers may use criteria such ramfall/runoff, amount of water in storage, or
expected supply from a water wholesaler to define their water supply conditions.

The drought issuen Californiais further compounded by wateghts Water is a commodity
possessed under a variety of ledattrines.The prioritization of water rights between farming
and federally protected fish habitatsGaliforniais part of thisissue.

Drought impacts are wideeaching and may be economic, environmental, and/or societal. The

most significant impacts asciated with drought in the planning area are those related to water

intensive activities such as agriculture, wildfire protection, municipal usage, commerce, tourism,
recreation, and wildlife preservatiollso, during a droughtllocations go down, wbh results

in reduced water availability. Voluntary conservation measures are typically implemented during
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extended drought®\ reduction of electric poweremeration and water quality deterioration are
also potential problems. Drought conditions can algse soil to compact and not absorb water
well, potentially making an area more susceptible to flooding.

Past Occurrences

Historically, California has experienced multiple severe draughtcording to the DWR,
droughts exceeding three years are relbtivare in Northern California, the source of much of
the state®s developed water supply. The 1928 drought established the criteria commonly used
in designing storage capacity and yield of large Northern California reserVainte 4.10
compares the 192%4 drought in the Sacramento and San Joaquin Valleys to the7¥9a6d
198792 droughts (Californi@ most recent mulyear drought). The driest single year of
Californiatcs measured hydrologic record was 19Figure 4.14depictsCalifornias Multi-Year
Historical Dry Periods, 1852000

Table 4.10. Severity of Extreme Droughts in the Sacramento and San Joaquin Valleys

Sacramento Valley Runoff San Joaquin Valley Runoff
Drought
Period (maf*/yr) (percent Averagel1901-96) (maf*/yr) ( percent Average 1906-96)
1929-34 9.8 55 3.3 57
1976-77 6.6 37 15 26
1987-92 10.0 56 2.8 47

Source: California Department of Water Resources, www.water.ca.gov/
*Million acre feet

Figure 4.14. California & Multi -Year Historical Dry Period s, 1850-2000
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Source: California Department of Water Resources, www.water.ca.gov/
Notes: Dry periods prior to 1900 estimated from limited data; covers dry periods of statewide or major regional extent

The HMPC identified the following droughts as having significant impacts on the planning area:

e 1977- A federaldisasterdeclaration was declared as a result of a drought affecting Placer
and surrounding aunties The Placer County Water Agency (PCWA) declared a water
shortage and restricted water use for both irrigation and treated water users. The restrictions
includeda 50 percent reduction in water usage by customers and rate increases. This shortage
lasted until January 1978 when theardterminated the water shortage restrictions.
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e 1988- The next water shortage occurred in 1988ain the PCWAboardpassed a resolution
declaring a water emergency. All customers had their water use reduced by 25 gedcen
rates were again increasddr excessive usage. The coumige emergency prohibited
washing of sidewalks, driveways, parking lots and other hard surfaces, restricted the washing
of vehicles, airplanesand trailers to 3 gallons of water, prohibitéak fhydrant flushing and
drills, prohibited filling of poolsand prohibited new agricultural land irrigation.

e 1991- The most recentirought emergencgleclared by the PCWAoardwas inFebruary
1991. Raw water customers had their water usage rethyc®@dpercentannually andy 25
percentseasonally. Treated water users were given most of the same restrictions and
prohibitions as in 1988. Due to a very late storm season, theyenoy was lifted by April
1991.

e 20081 The Governor of California declareddaought on June 4, 2008As of July 2009,

PCWA repors that they are implementing normal ongoing conservation measures. As a
result of these drought conditions, it is ar
near its natural rim. The laime it dropped below its natunain was in 2004.

No hard costs for these emergencies were identified, although PCWA did incur increased
operating costs and extra exges along with arffact on revenue.

Figure 4.15provides afisnapshot in timeof the drought conditions California inNovember
2009 from the National Drought Mitigation CentdPlacerCountys droughtconditions varied
from abnormally dryto moderate droughtThis map considers several factors, including th
Palmer Drought Index, Soil Moisture Models, U.S. Geological Suik¥eekly Streamflows,
Standardized Precipitation Index, and Satellite Vegetation Health Index.
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Figure 4.15. U.S. Drought Monitor, November 10, 2009
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Likelihood of Future Occurrences

Occasionab Historical drought data for th@lacerCounty Planning Areaand region indicate
there have bee# significantdroughts in the last97years. This equates to a drought evE®)8
years on average orl percentchance of a droughh any given year. Based onighdata,
droughts willoccasionallyaffectthe planning area.

4.2.11 Earthquake

Hazard/Problem Description

An earthquake is caused by a sudden slip on a fau#sses in the eadthouter layer push the
sides of the fault togetheBtress builds upand the rocks slip suddenly, releasing energy in
waves that travel through the edstlerust and causbe shaking that is felt during an earthquake.
The amount of energy released during an earthquake is usually expressedgstadeand is
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measured direatl from the earthquake as recorded on seismografsthether measure of
earthquake severity iatensity.Intensity is an expression of the amoahshaking at any given
location on the ground surfa¢geeTable 4.1). Seismic Baking is typically the greatest cause of
losses to structures during earthquakes.

Table 4.11. Modified Mercalli Intensity (MMI) Scale

MMI Felt Intensity

I Not felt except by a very few people under special conditions. Detected mostly by instruments.

Il Felt by a few people, especially those on upper floors of buildings. Suspended objects may swing.

Il Felt noticeably indoors. Standing automobiles may rock slightly.

Felt by many people indoors; by a few outdoors. At night, some people are awakened. Dishes, windows,
v and doors rattle.

Felt by nearly everyone. Many people are awakened. Some dishes and windows are broken. Unstable
\% objects are overturned.

Felt by everyone. Many people become frightened and run outdoors. Some heavy furniture is moved. Some
VI plaster falls.

Most people are alarmed and run outside. Damage is negligible in buildings of good construction,
Wil considerable in buildings of poor construction.

Damage is slight in specially designed structures, considerable in ordinary buildings, and great in poorly
Vi built structures. Heavy furniture is overturned.

Damage is considerable in specially designed buildings. Buildings shift from their foundations and partly
IX collapse. Underground pipes are broken.

Some well-built wooden structures are destroyed. Most masonry structures are destroyed. The ground is

X badly cracked. Considerable landslides occur on steep slopes.
XI Few, if any, masonry structures remain standing. Rails are bent. Broad fissures appear in the ground.
Xl Virtually total destruction. Waves are seen on the ground surface. Objects are thrown in the air.

Source: Multi-Hazard Identification and Risk Assessment, FEMA 1997

Seismic Hazards

Earthquakes can cause structural damage, inmng loss of life, as well as damage to
infrastructure networkssuch as water, power, gas, communication, and transportation.
Earthquakes may also cause collateral emergencies inclddmgand levee failures, seiches,
hazmat incidents, fires, avalanches, and landslifiee. degree of damage dems on many
interrelated factorsAmong these arethe magnitude, focal depth, distance from the causative
fault, source mechanism, duration of shaking, high rock accelerations, type of surface deposits or
bedrock, degree of consolidation of surface digpogresence of high groundwater, topography,

and the design, type, and quality of building constructidns section briefly discusses issues
related to types of seismic hazards.

Ground Shaking

When movement occurs along a fault, the energy generateteésed as waves which cause
ground shaking. Ground shaking intensity varies with the magnitude of the earthquake, the
distance from the epicenter, and the type of rock or sediment through which the seismic waves
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move. The geological characteristics af@ea thus can be a greater hazard than its distance to
the earthquake epicenter

Seismic Structural Safety

Older building constructed before building codes were established, and even newer Building
constructed before earthquatasistance provisions we included in the codes, are the most
likely to be damaged during an earthquake. Buildings one or two stories high offnanu
construction are considered to be the most structurally resistant to earthquake damage. Older
masonry buildings without seismireinforcement(unreinforced masonry) are theost
susceptible to the type of structuraldee that causes injury or déat

The susceptibility of a structure to damage from ground shaking is also related to the underlying
foundation material. A foundatn of rock or very firm material can intensify shpgriod
motions which affect lowise buildings more than tall, flexible ones. A deep layer of water
logged softalluvium can cushion lowise huildings, but it can also accentuate the motion in tall
buildings. The amplified motion resulting from softer alluvial soils can also severely damage
older masonry buildings.

Other potentially dangerous conditions include, but are not limitedbtalding architectural
features that are not firmly anchored, sashparapets and cornices; roadways, including column
and pile bents and abutments for bridges and overcrossings; andgabord storage tanks and

their mounting devices. Such features could be damaged or destroyed during strong or sustained
ground shakig.

Liguefaction Potential

Liguefaction is a process whereby soil is temporarily transformed to a fluid form during intense
and prolonged ground shaking. Areas most prone to liquefaction are those that are water
saturated (e.g., where the water table is l#mn 30 feet below the surface) and consist of
relatively uniform sands that are loose to medium density. In addition to necessary soil
conditions, the ground acceleration and duration of the earthquake must be of sufficient energy
to induce liquefaction

Liguefaction during major earthquakes has caused selaenage to structures on level ground

as a result of settling, titling, or floating. Such damage occurred in San Francisco-fillethay
areas during the 1989 Loma Prieta earthquake, even thougkpittenter was several miles
away. If liquefaction occurs in or under a sloping soil mass, the entire mass may flow toward a
lower elevation. Also of particular concern in terms of developed and newly developagere

fill areas that have been poorlgrapacted.

Settlement

Settlement can occur in poorly consolidated soils during ground shaking. During settlement, the
soil materials are physically rearranged by the shaking to result in a less stable alignment of the
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individual minerals. Settlement of sigient magnitude to cause significant structural damage is
normally associated with rapidly deposited alluvial soils or improperly founded or poorly
compacted fill. These areas are known to undergo extensive settling with the addition of
irrigation waterput evidence due to ground shaking is not available.

Other Hazards

Earthquakes can also cause seiches, landslides, and dam failusssch& is a periodic
oscillation of a body of water resulting from seismic shaking or ddmeorsthat could cause
flooding Earthquakenduced seiches are considered a risk at Lake Tahoe in eastern Placer
County, andare discussed separately fBection4.218 Earthquakes magauselandslides,
particularly during the wet season, in areas of high water or saturatedrbeilsost likely areas

for earthquakenduced landslides are the same areas of high landslidatipbtdiscussed in
Section 4.215 Landslide Finally, earthquakes cawsause dams to fail (seee@ion4.29 Dam
Failure).

Faults

An active fault is dBned ly the California Geological Survey as one that has had surface
displacement within the lastl, D00 years (Holocene). This does not mean, however, that faults
having no evidence of surface displacement within the last 11,000 years are necessarily inactive.
For example, the 1975 Oroville earthquake, the 1983 Coalinga earthquake, and the 1987 Whittier
Narrows earthquake occurred on faults not previously recognized as active. Potentially active
faults are those that have shown displacement within the lastillidhngears (Quaternary). An
inactive fault shows no evidence of movement in historic (last 200 years) or geologic time,
suggesting that these faults are dormant.

Placer County Earthquake Hazards

Placer County lies between two seismically active regiotise western United StateéBectonic
stresses associated with the North AmerRagific Plate boundary can generate damaging
earthquakes along faults 30 to 100 miles to the west of the Cdtxiieme eastern Placer
County borders the Basin and Rangevpice that entails most of Nevada and western Utah
This area is riddled with active faults that are responsible for and form the boundary between
each basin or valley and the neighboring mountain range.

The closest recently active fault in the west8rarra Nevada foothills is the Cleveland Hills
fault, which is situated approximately 36 miles northwest of Aubunother potential
earthquake source is the Midland Fault Zone on the western side of the Sacramentd Malley
was the source of the 18%2acaville Winters earthquake.

Placer County itself is traversed by a seriesathwesttrendingfaults called the Foothill Fault

Zone, that are related to the Sierra Nevada upliflis was the source of Orovifie 1975
earthquake (and an earlier eveamtthe 1940s)Subsequent research of these events led to the
identification and naming of the zone and questions about the siting and design of the proposed

Placer County FINAL 448
Local Hazard Mitigation Plan
April 2010



Auburn Dam Earthquakes on nearby fault segments in the zone could be the source of ground
shakirg in the Placer Countylanning Area

Although portions of western and eastern Placer County are located in a seismically active
region, no known faults actually go through any of the cities or towWosvever, the Bear
Mountain and the Melones faults aruated approximately three to fooriles west and easf

the City of Auburn respectivelyEarthquakes on these two faults would have the greatest
potential for damaging buildings in Auburn, especially the unreinforced masonry structures in
the older parof the city and homes built before 1960 without adequate anchorage of framing and
foundations Similar lower magnitude but nearby earthquakes are capable of producing
comparable damagesatherPlacer County communities.

To the east in Nevada, there @everal faults associated with a series of earthquakes in 1954,
especially the major (7.1 Richter magnitude) December 16, 1954 Fairview Peak event (about 100
miles east of Carson City).

Further analysis using FEM® HAZUSMH (nationally applicable losssémation software)

shows that there are several potentially active faults east of the Placer County line in. Nevada
The closest faults and estimated maximum earthquakes are the North Tahoe Fault (6.5 estimated
maximum magnitude), Incline Village Fault $6estimated maximum magnitude), and the East
Tahoe Fault (7.0 estimated maximum magnitude).

Additionally, western Placer County may experience ground shaking from distant major to great
earthquakes on faults to the west and.dast example, to the wedboth the San Andreas fault
(source of the 8.0 estimated Richter magnitude San Francigbouske that caused damage in
Sacramento in 1906, including the State Capitol, the full extent of which was not discovered
until the mid1970s) and the closer Hagvd fault have the potential for experiencing major to
great eventsThe US Geological Survey recently (February 2004) estimated that there is a 62
percent probability of at least one 6.7 or greater magnitude earthquake occurring that could cause
widespred damage in the greater San Francisco Bay area before 2032.

Figure 4.16is an earthquake shaking mapRiacerCounty that is based on analysedanilts,
soils, topography, groundwater, and the potential for earthquakéenghsficiently strong to
trigger landslide and liquefactiomhe warm yellow lines indicate damaging levels of shaking
The eastern portion of theder County Planning Areawould likely experience the greatest
levels of shaking and damage.
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Earthquake S haking Potential for Placer County

Figure 4.16.
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Past Occurrences

Historically, major earthquakes have not been an issue for Placer Colowever, minor
earthquakes have occurredtime Countyin the pastFigure 4.17illustrates areasf California
damaged by earthquakbkstween 1800 and 1998he HMPC has identified several earthquakes
that were felt by area residents andt@used damaging shaking in Placer Coubtgtails on
some of these events follow.

e 189271 The Midland Fault Zone, the source of an 1892 earthquake centered between the
cities of Vacaville and Wintergaused minor damage in the City of Lincoln.

e 19087 An estimated 4.0+ Richter magnitude earthquake occurred between Auburn and
Folsom withan epicenter possibly associated with the Bear Mountain fault.

e 197571 The Cleveland Hills fault was the source of the Oroville earthquake (Richter
Magnitude: 5.7), which was felt strongly in Placer County and neighboring areas.

e 2003/2004i Volcanic mama (molten rock) migrating about 20 miles below the surfdice
the Sierra Nevada mountains caused a swarm of about 1,600 small earthquakes in late 2003
and early 2004The 20 mile depth is about twice as deep as earthquakes caused by normal
faulting in the region measuredudng the last 30 year®lacer County did not report any
damages associated with these small earthquakes.

Since February of 2008, more than 600 earthquakes of magnitude greater than 1.0 have been
recorded in the nearby Reno, Nevada aildee most powerful, a magnitude 4.7, hit Reno on

April 25, 2008 causing minor damadecally. It is unknown to what exterthese orother
earthquakes occurring outside of gilanning areavere felt byPlacerCounty residents.
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Figure 4.17. Areas Damaged by Historical Earthquakes, 1800 -1998

Areas Damaged by Historic
Earthquakes (1800 - 1998)

wmmmeme  Historical Fault
Ruplures

‘ Damaged Areas
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I:l Histerical Earthquake Epicenters with
IM>6 that have small damage areas ~

Source: California Geological Survey, www.consrv.ca.gov/CGS/rghm/psha/ofr9608/index. htm#Faults%20in%20California

Placer County FINAL 452
Local Hazard Mitigation Plan
April 2010



Likelihood of Future Occurrences

Occasionad Place Countys Safety Element notes thiliere is a high potential that the area
will be subject to at least moderate earthquake shaking one ertima&s over the next century.
As discussed above, Placer County couldatfected by earthquake activity from several local
and regional fault systems.

4.2.12 Flood

Hazard/Problem Description

Floodsareamong the most frequent and costly natural dissistéerms of luman hardship and
economic lossand are often causedy sevee weather eventsFloods can cause substantial
damage to structures, landscapes, and utilities as well as life safety Gsuas health hazards

are also common to flood eventtanding water and wet materials in structures can become
breeding groursl for microorganisms such as bacteria, mold, and viruseg can cause
disease, trigger allergic reactions, and damage materials long after théoed.floodwaters
contain sewage or decaying animal carcasséstionsbecome aoncernDirect impads, such

as drowningcan be limited with adequate warning and public education about what to do during
floods. Where floodingoccursin populated areas, warning and evacuation willoberitical
importanceo reduce life and safety impadtem any typeof flooding.

The area adjacent to a channel is the floodpRwodplains are illustrated on inundation maps,
which show areas of potential flooding and water dedth#&s common usage, the floodplain
most often refers to that area that is inundatedhkbyl00year flood, the flood that has a one
percent chancén any given year of being equaled or exceeddtk 100year flood is the
national minimum standard to which communities regulate their floodplains through the National
Flood Insurance Prograrithe 500year flood is the flood that has a @@rcentchance of being
equaled or exceeded in any given yeHne potential for flooding can change and increase
through various land use changes and changes to land swvfack,resultin a change to the
floodplain.A change in environment can create localized flooding problesdeand outside

of natural floodplains by altering or confining natural drainage channels. These changes are most
often created by human activity.

The PlacerCounty Planning Areas susceptibléo various types of flood events as described
below.

e Riverine flooding i Riverine flooding,defined as when a watercourse exceedshgnk
full 0 capacity generally occurs as a result of prolonged rainfall, or rainfall that is combined
with already saturated soils from previous rain eventss type of flood occurs in river
systems whose tributaries may drain large geographic areas and imclader more
independent river basinhe onset andduration of riverine floods may vary from a few
hours to many daysFactors that directly affect the amount of flood runoff include
precipitation amount, intensity and distribution, the amount of soil moisture, seasonal
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variation in vegetation, snow depth, and wasistance of the surface due toamization.

In the Placer County Planning Area riverine floodingis largely caused by heavy and
continued rainspftencombined withsnowmelf increased outflows from upstream darsd
heavy flow from tributary stream$hese intense storntgn overwhelnthe local waterways
as well aghe integrity of flood control structureShe warning time associated with slow rise
floods assigtin life and property protection.

e Flash flooding i Flash flooding describes localized floods of great volume and short
duraton. This type of flood usually results from a heavy rainfall on a relatively small
drainage are&Precipitation of this sort usually occurs in the winter and spffash floods
often require immediate evacuation within the hour.

e Localizedfloodingi Localized flooding problems are often caused by flash flooding, severe
weather, or an unusual amount of rainf&élooding from these intense weather events
usually occurs in areas experiencing an increase in runoff from impervious surfaces
associated withelyelopment and urbanization as well as inadequate storm drainage systems.

e Dam failure flooding 7 Flooding from failure of one or more upstream dams is also a
concen to the Placer County Planning Area A catastrophic dam failure could easily
overwhelm loal response capabilities and require mass evacuations to savénipasts to
life safety will depend on the warning time and the resouacasableto notify and evacuate
the public.Major loss of life could resultand therecould be associated healtlbncerns as
well as problems with the identification and burial of the deced3anh failureis further
addressed in Section £Dam Failure

Placer County encompasses multiple rivers, streams, creeks, and associated wafdrsheds
County is situatedni a region that dramatically drops in elevation from the eastern portion
(Sierra Nevada) to the western portion, where excess rain on snow can contribute to downstream
flooding. Damaging floods in Placer County occur primarily in the developed areas of the
County extending westward from Colfax to Sacramento and Sutter Couiitiesd flows
generally follow defined stream chansiedrainages, and watersheds. Because flows within
many of the creeks and rivers within Placer County can vary substantiallyofreranother, the
estimate for the average depth of the-¥8@r floodplain also varies and ranges anywhere from 1
foot to as high as 15 to 20 feet depending on numerous criteria.

Various flood protection measures are either in place or planned to priateet €ounty from

future flood eventsExisting flood protection measures include a comprehensive system of dams,
levees, overflow weirs, pumping plants, channel improvements, floodway bypasses, detention
and retention structuregand other improvementsn addition, both the Placer County Flood
Control and Water Conservation District and the City of Roseville maintain a system of ALERT
Flood Warning gages, including 28 precipitation gages and 22 stream level gages located
throughout western Placer Couniyat provide real time monitoring information on current flood
conditions.
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The Placer County Waterway System and Major Sources of Flooding

Placer County crosseks4 watershedsThe watersheds of Placer County include a combined
drainage area of approximbtel,515 square miles. Of tHel watersheds, there are four main
watersheds or areas that are the primary source of flooding with@otlngty These include the
following watersheds as further described in the following paragraphs:

e Dry Creek Watershed

e Cross Canal Watershed

e Auburn/Bowman Area

e Truckee River Watershed

Figure 4.18llustratesthe primary watersheds d¢tlacerCounty.
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Primary Watersheds of Placer County

Figure 4.18.
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Dry Creek Watershed Dry Creek watershed encompasses approximately 116 square miles in
Placer and Sacramento CountiegsPlacer County the watershed is located in the southwestern
portion of theCounty, and includes the City of Rocklin and Town of Loomis. The headwaters of
Dry Creek are located in the upper portions of the Loomis Basin, in the vicinity of Penryn and
Newcastle, in unincorporated Placer County, in the Granite Bay area near Folsom Lake, and in
Orangevale in Sacramento Couniyne headwaters are located in the Sierra Nevada foothills at
elevations of 904200 feet above msiThe mouth of Dry Creek, at its cdnénce with the
Natomas East Main Drainage Canal, is at an elevation of about 30 feet abovéajosl
tributaries to Dry Creek incledAntelope Creek, Clover Valley Creek, Secret Ravine, Miners
Ravine, Strap Ravine Creek, Linda Creek, and Cirby CrBek Creek drains to Steelhead
Creek Land use in the Dry Creek watershed varies widely, from agricultural to residential to
commercial The watershed is located in an area of rapid urbanization and population growth.

Incidences of flooding along Dry Creek aitgl tributaries are well documentegloods in the

Dry Creek watershed occur from October through Agrile major flooding problems within

this drainage basin occur where the north and south branches of Dry Creek cofloedjag
occurs when heavy ranand saturated soils cause streams to overflow their banks, flooding
property and structures located adjacent to the stre@tresams also back up at culverts and
bridges, blocking roads or making them uns&fentinued development in both the upper and
lower reaches of the watershed will likely make flooding problems worse.

According to the 1992 Dry Creek Watershed Flood Control Plan, substantial flood damages will
continue to occur under existing conditioAseas with the most extensive and frequemhages

include areas along Miners Ravine in the vicinity of Joe Rodgers Road and upstream of Sierra
College Boulevard; Paragon Court near Antelope Creek in Roeklthgreas along Cirby, Lo

and Dry Creeks in Rosevill&ome of these same areas are side to flooding from storms

as frequent as the d@ar storm Many of the bridges and culverts in the watershed are
inadequate to pass the 19@ar event (70 percenf)learly 50 percent of the stream crossings are
inadequate for even the ¥®ar flood Based on 1989 land use, structures that will be impacted
by the 10@year flood are essentially those that were flooded by the February 1986 flood.

Floods generally caused by a combination of prolonged rainfall leading to saturated soils and a
short perial of intense precipitation occur from October through A@dity Creek and its
tributaries have an extensive record of historic flood, especially in the Rosevilldeceading

to the 1992 report, damaging floods occurred in December 1955, April 195#eDd 962,
December 1964, March 1983, and February 198@ 1983, 1986 and 1995 floods were the
largest and most damaging on record.

Cross Canal Watershed (Auburn Ravine/Coon Creek/Pleasant Grove Creek/Markham
Ravine/Curry Creek). This watershed encompes approximately 69,919.42 acres or 282.96
square kilometers, and includes 6 dams. Auburn Ravine, Markham Ravine, Coon Creek, Pleasant
Grove Creek, Curry Creekand their tributaries drain approximately 292 square miles of
northwestern and southeasternit&uCounty(88 percent in Placer County and 12 percent in

Placer County FINAL 457
Local Hazard Mitigation Plan
April 2010



Sutter County) and are referred to as the Cross Canal Watefslee@ross Canal, at the western
portion of the watershedarries the combined flow of the creeks to the Sacramento.Rilver
watesshed slopes from east to west with elevations ranging from 2,500 feet to 23 Heet
eastern portion of the watershed is located in the foothills of the Sierra N&tsetan channels

in this area have slopes of several hundred feet per mile. The gastigon of the watershed is
typified by the much flatter land of the Central Vall®ream channels in this area have slopes
of a few feet per mileThe City of Lincoln and portions of the Cities of Auburn, Rocklin, and
Roseville are located within the teashed.

An extensive area upstream of the Cross Canal, in eastern Sutter County and western Placer
County, is subject to periodic floodinylajor flooding in the watershed occurs as ponding and
overland flow over many square miles of land east of thesC@aal Flooding also occurs
adjacent to tributary streams where channel capacities are excéemiehuately sized road
crossings, land leveling, and channelization within the lower portion of the watershed have likely
contributed to the frequency anégiee of floodingFuture development in the watershed may

also contribute to the flooding issughe affected flooding area appears to be between 10,000 to
30,000 acres including the tributary streaiiitse SutteiPlacer Watershed Area Study by the Soil
Conservation Service estimated approximately 31,000 acres of the watershed would be inundated
during a 106year frequency flood evenfpproximately 95 percent of the potentially flooded

area is west of Highway 65, in the flatter portion of the watersBedng major flooding,
inundation along the individual streams combines upstream of the Cross Canal to form a
continuous body of water approximately 10 miles by 3 mifsveral roads in the western
portion of the watershed flood once miore each year on ¢haveraggPlacer County Water
Agency 2001)Several elements contribute to major flooding in the watershed including limited
channel capacityundersized bridges and culvettggh river stages in the Sacramento Rjverd
historical land leveling and chael modifications.

Auburn/Bowman Area. The Auburn/Bowman area is a largely rural area located in the Sierra
foothills in Placer CountyThe area covers approximately 41.5 square miles and is contained in
portions of six different drainage basins (@atashed$. Bear Riveri 2.1 square miles, Orr
Creeki 9.3 square miles, Dry Credk15.5 square miles (including Rock Creeld.3 square
miles), Auburn Raving 10.8 square miles (including North Raviiie4.6 square miles),
Mormon Raving 1.4 square milef)utch Raving 1.0 square miles, the American River (North
Fork)1 9.8 square miles, and Deadn&m&anyori 1.0 square miles. This area is characterized
by relatively steep slopes and moderate reli¢dvations in the area range from approximately
800feet above msl in the southern portion of the study area to over 2000 feet above msl in upper
Dry Creek and Orr Creek watershe@werall, most of the Auburn/Bowman area has elevations
ranging from 1000 to 1500 feet above msl.

Flooding occurs when heavgins cause streams to overflow their banks, flooding property and
structures located adjacent to the stre8treams also back up at culverts and bridges, blocking
roads or otherwise making them uns&fmergency services can also be restricted by thddibo

roads In addition, there are numerous open canals in the study area which can intercept sheet
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runoff from one area and spill it into anoth&xcessive spills from these canals may also
increase the potential for downstream floodimgccording to the1992 Auburn/Bowman
Community Plan Hydrology Study, approximately 70 percent of the bridges and culverts in the
watershed are inadequate to pass theyHad flows for both existing and future conditions, and
flooding will occur with the 10§ear flood unde existing conditions along Dry Creek Road
Specifically, flooding of up tdwo to threefeet has been known to occur on Dry Creek Road
between Dry Creek Road Bridge and Twin Pines Trail Bridge during a major storm event (e.g.,
March 1986) The flood of 186 caused the most severe flooding damage to date in the
Auburn/Bowman arealn addition to the overtopping of bridges and culverts, at several
locations, flooding of structures occurred in the floodplaibser 60 percent of the stream
crossings are inadeate for even the 2gear flood.

Truckee River Watershed. The Truckee River watershed, with an area of approximately 2,720
square miles, encompasses the entire Lake Tahoe, Truckee River, and Pyramid Lake systems.
The major tributaries to the Truckee Riwe California include Bear Creek, Squaw Creek, Cabin
Creek, Pole Creek, Donner Creek, Trout Creek, Prosser Creek, the Little Truckee River, Gray
Creek, and Bronco CreeRoughly the middle third of the Truckee River watershed is located
within Placer Conty, in easterrSierra Nevada, north of Lake Tahoe. A significant portion of the
watershed is above 6,000 ft.

The overflowing and diversion of Squaw Creek (upper Truckee River Basin), is responsible for
major flooding events, such as the January flood967#, in eastern Placer Counly the more
urbanized areas, flood problems are intensified by the increased volume of water that must be
carried away by stream3he volume is increased because rooftops of new homes and other
structures, as well as newests, driveways, parking lots, and other paved areas all decrease the
amount of open land available to absorb rainfall and runoft.

Localized Flooding Areas

Localized flooding also occurs throughout the County with several areas of primary concern.
According to the Placer County Department of Public Works, numerous roads throughout the
County are subject to flooding in heavy rains. In addition to flooding, damage to these areas
during heavy storms includes pavement deterioration, washouts, landslide&lesjddebris

areas, and downed trees. The amount and type of damage or flooding that occurs varies from
year to year, depending on the quantity of runoff. These areas and the types of damage are
presented in the following table.

Table 4.12. Unincorporated Placer Co unty Localized Flooding Areas

Localized Flood Areas

Industrial Avenue i south of Athens for approximately 6006

Raise road approximately 120

P.F.E. Road i 1 mile west of Walerga Road

Deepen and clean out tributary, add another box culvert
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Localized Flood Areas

Cook Riolo Road i south of Central Avenue

(note: new school)

Bianchi Estates i Muirwood Lane, Blackwood Lane, Kenwood Way

Storm drains need to be installed (note: $1 million set aside, need $3 million total)

Watt Avenue i south of Dyer Lane at cross culvert

Raise road, add culvert

Walerga Road Bridge at Dry Creek

Raise and replace

Auburn-Folsom Road 7 at Miners Ravine, and at Linda Creek south of Eureka Road

Barton Road i at Linda Creek north of Seven Cedars Place

Culvert needs to be replaced with two larger sized culverts

Dry Creek Road i at Black Oak Road

Raise road, install larger culvert

Dry Creek Road i between Greenstone Ct and Parkway Dr and along the south side of Northpark Sub.

Ayers Holmes Road i at box culvert crossing

Elevate road

Soda Springs Road 1 at Wabena Creek crossing

Replace or repair and reinstall culvert

Brewer Road i south of Jackson Road at two seasonal drain crossings

Clean seasonal drains

Locust Road i south of Jackson Road at one seasonal drain crossing

Clean seasonal drain

Landslide Areas

Old Foresthill Road i (note: recent fire could worsen severity)

Ophir Road (two sites) i (1)near Stonehouse Road and (2)near Wise Road

Yankee Jims Road i shoulder needs to be built up and road needs widening in some areas

Downed Trees Areas

Virginiatown Rd (Fowler Rd i Gold Hill Rd)

Fruitvale Road (Garden Bar Rd 1 Gold Hill Rd)

Fowler Road (Hwy 193 7 Fruitvale Rd)

Mt. Pleasant Rd (Mt Vernon Rd i Crosby Harold Rd)

Mt. Vernon Road (Collins Dr i Wise Rd)

Gold Hill Road (Hwy 193 7 Wise Rd)

Baxter Grade Road (Wise Rd i Mt. Vernon Rd)

Val Verde Road (Horseshoe Bar Rd i Wells Rd)

Auburn-Folsom Road (Auburn City Limits i King Rd)

Auburn-Folsom Road (Los Lagos i Douglas Blvd)

Wise Road (Ophir Rd i Garden Bar Rd)
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Placer County Flood Maps

As part of the Countyds ongoing effqqPlacer t o i
County Flood Control and Water Conservation District has undertaken a couple of different
mapping efforts. Thesedlude development of Flood Hazard Awarenesagdfor the County

and Cities for their Flood Response Handbook and Flood Prone Maps that were created to
illustrate areas of repetitive flooding. These are detailed further below.

Flood Hazard Awareness Maps

Flood Hazard Awareness MafiSHAM) have been created by tRéacer County Flood Control

and Water Conservatidbistrict for the purposs of identifying areas of theenty where flood
hazards from local creeks are known to exist. The maps delineate ahksasd FEMA 100

year and 50§ear floodplains (where established) including a 250 foot setback limit from the
100-year floodplain. The setback limit was selected to assist emergency responders and planners
in identifying local flood hazard areas, buhist a regulatory limit. Critical emergency response
facilities including police and fire stations are shown as are other facilities which may be useful
during a flooding event including hospitals, schools, churches and miscellaneous public
facilities. Sreet crossings potentially impacted by flooding are also highlighted in red and the
locations of sand bags for flood fighting purposes are also shown. The District intends to update
these maps periodically as new information becomes availédeire 4.194.23 are the current
FHAMSs for the County.
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Figure 4.19. FHAM for SW Placer County
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