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CHAPTER 1: GEOTECHNICAL HAZARDS

PURPOSE

The purpose of the Geotechnical Hazards Chapter of the Environmental Hazards Element is to
provide information, as well as goals, policies and programs to protect the general health, safety and
welfare of the City’s population from seismic and other geotechnical hazards, and to educate the
community and its residents about seismic and related geologic hazards. The Chapter is also meant
to satisfy the requirements of state law, including the Alquist-Priolo Earthquake Fault Zoning Act
(amended). The Chapter and its supporting documentation are also intended to provide a regularly
updated information database on geotechnical hazards affecting the region, which will serve as the
basis for ongoing land use policies and decisions. Other General Plan elements that are directly or
indirectly related to the Geotechnical Chapter include Land Use, Circulation, Housing, and Public
Services and Facilities. The Emergency Preparedness Chapter of the Public Services Element of the
General Plan is most directly related to the seismic safety issues embodied in this Chapter.

BACKGROUND

The City of Big Bear Lake and the General Plan study area are located in the Transverse Ranges
physiographic province of southern California. This province is characterized by an east-west grain
caused by compression at the “Big Bend” of the Southern San Andreas fault. The name originates
from the result of structures within the block being transverse (east-west) to the main plate-boundary
formation related to the San Andreas fault. The Transverse Range structural block is composed of
sub-blocks consisting of the Santa Ynez, the San Gabriel, the Banning, the San Bernardino, and the
Pinto Mountains sub-blocks. The major faults of these sub-blocks are left-lateral and/or reverse
faults.

The San Bernardino Mountains have been uplifted quite recently in geologic time and appear to
continue to shift today. As the range uplifted, very rugged and steep topography developed along the
perimeter of the old granitic terrain that once may have been part of the southeastern Mojave Desert.
During uplift, deep narrow canyons began to work headward and downward into the elevated
peneplained (plains shaped by erosion) uplands. The City of Big Bear Lake is located in the center
of the San Bernardino Mountains, which are bounded on their west side by the San Andreas fault.
In the late Quaternary, forces associated with plate motions at the boundary of the North American
and Pacific plates, and subsequent crustal adjustments, have elevated the mountains to their present
elevations of between 6,000 and 11,500 feet above mean sea level.

Movement along these two tectonic plates is responsible for the earthquakes that occur in Southern
California, with about 70 percent of this movement being accommodated by the San Andreas Fault
Zone.
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Applicable Legislation

Requirements for the development of an element addressing seismic safety issues are found in both
the California Government Code and Public Resources Code. Government Code Section 65302(g)
requires that the General Plan address the need to protect the community from unreasonable risks
associated with the effects of seismically induced surface rupture, ground shaking, ground failure,
seiching, dam failure, subsidence and other known geologic hazards. In accordance with Government
Code Section 65303, the City General Plan may also address other subjects related to the physical
development of the community, as provided in other Elements of this Plan.

The most important piece of legislation related to this Element is the Alquist-Priolo Earthquake Fault
Zoning Act, which is found in Public Resources Code Sections 2621 et. seq. The location of these
study zones must be disclosed to the general public through the use of maps and other appropriate
materials (Title 14, California Administrative Code Section 3603 (b)).

Finally, Government Code section 8876 establishes a program by which the City and all other
jurisdictions located within the most severe seismic zone shaking (Zone 4), as set forth in Chapter
2-23 of Part 2 of Title 24 of the Administrative Code, shall identify all potentially hazardous or
substandard buildings and shall establish a program for the mitigation of these buildings’
inadequacies.

Alquist-Priolo Earthquake Fault Zoning Act

Previously known as the Alquist-Priolo Special Studies Zone Act adopted in 1972, the Act’s primary
purpose is to mitigate the hazards associated with fault rupture by prohibiting the location of
structures for human occupancy across the trace of an active fault. Earthquake fault zones, which are
sufficiently active and well defined, have been designated on maps prepared by the State Division
of Mines and Geology. Study area boundaries range from 200 to 500 feet on either side of an active
fault, depending on whether it is a minor or major fault. The Act defines active faults as those that
have evidenced movement during the past 11,000 years (Holocene epoch).

There are currently no Alquist-Priolo (A-P) Zones for the City of Big Bear Lake. In accordance with
the A-P Act, new faults are added as “Special Study Zones” that can be “well defined” and are
determined to have ruptured within the past 11,000 years (“sufficiently active™). Recent
photolineation studies in the region have helped identify potential fault structures. However, the
mountainous region has few geologically young sediments to determine activity. It is, therefore,
considered unlikely that mapped lineations would be incorporated into Special Studies Zones in the
near future.

GEOTECHNICAL CONDITIONS IN THE BIG BEAR LAKE REGION

Located along one of the most active tectonic boundaries on the globe, the Big Bear area and
Southern California region are susceptible to a wide range of hazards associated with geotechnical
conditions. Recent studies indicate that far too few earthquakes have occurred in Southern California
in the last 200 years to account for the rate of movement between the Pacific and North American
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plates. The data suggest that the region will be subject to either numerous, moderate earthquakes
(such as the Northridge quake) or a few large (magnitude 7.2 or larger) earthquakes. Therefore, the
City and the region must factor in these geologic threats in the development of appropriate policies
and programs.

Geologic Units, Basement Rocks, Alluvium and Sand

In addition to the tectonic forces acting on the Big Bear Lake area, geologic hazards and geotechnical
constraints are also affected by the characteristics of the rocks and sediments that underlie the area.

The basement complex of the San Bernardino Mountain Range consists of Precambrian gneiss
(approximately 1 million year-old foliated metamorphic rock composed of granite or some other
crystalline rock) unevenly overlapped by shelf quartzite and carbonates. It includes a large batholith
(a great mass of intruded igneous rock) exposed throughout the San Bernardino Mountains. This
basement complex is considered to be geologically part of the Mojave crustal block and is presumed
to have been part of the Mojave Desert during Tertiary and probably early Quaternary time (70,000
years ago to present time).

The City of Big Bear Lake is situated in Big Bear Valley, a bedrock-enclosed basin infilled with
Quaternary sediments consisting of alluvial (stream-deposited), colluvial (sediment deposited at the
base of steep slopes), and lacustrine (lake) sediments or deposits. Bedrock on the western side of the
Valley is predominantly granitic rocks {(quartz diorite, granodiorite and quartz monzonite) with
minor monzonite and diorite at Delamar Mountain. A more detailed discussion of the engineering
characteristics of these various geologic units can be found in the General Plan EIR and the
geotechnical report found in the EIR appendices.

Measurements of the Seismic Hazards in Big Bear Lake

As discussed below, earthquakes are classified by their magnitude and by their intensity. The
intensity of seismic ground shaking is a function of several factors, including the magnitude of the
quake, distance from the epicenter, and the local geologic and topographic conditions. Analysis of
the San Andreas Fault earthquake potential indicates that in a major seismic event the City generally
lies within intensity zones VII through IX, as defined in the Modified Mercalli Intensity Scale (see
below). This intensity range can result in considerable damage in specially designed structures,
well-designed structures thrown out of plumb, and great damage can occur in substantial buildings
with partial collapse. Buildings can also be shifted off their foundations, underground pipes broken,
and the ground cracked markedly.

The largest or maximum credible earthquake a fault is capable of generating is used for community
planning purposes. Maximum seismic design parameter values, including peak ground or bedrock
acceleration, duration of strong ground shaking, and petiod of ground motion (frequency), are
derived from maximum credible earthquakes to establish safety margins. These potential effects
associated with local faults are discussed below.
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Richter Scale

Faulting and ground rupture, or the breakage of bedrock and overlying sediments, along tectonic
plate boundaries, and associated ground acceleration or motion, are the most significant potential
geotechnical hazards affecting the General Plan study area. Earthquakes are typically defined by
their magnitude as measured on the Richter Scale. Each whole number step in magnitude on the
scale represents a tenfold increase in the amplitude of the waves on a seismogram and about a
31-fold increase in energy released. As an example, a 7.5 magnitude earthquake is 31 times more
powerful than a 6.5 magnitude quake.

Seismic Intensity and the Modified Mercalli Intensity Scale

The Modified Mercalli Intensity Scale (MMI or MMIS) is a more useful measure of the damage
potential of earthquakes, and is based upon people’s reactions to a quake, and observed damage to
structures and other physical effects. There are twelve levels of intensity in this scale, ranging from
I (tremor not felt) to XII (damage is nearly total). The effects of a quake on masonry and other
buildings are an important part of characterizing the intensity using this scale.

MAJOR ACTIVE FAULTS AND THEIR POTENTIAL EFFECTS IN THE BIG BEAR
LAKE AREA

Earthquakes can cause substantial property damage, the loss of public services and facilities and loss
of life. Strong shaking from an earthquake can result in landslides, ground lurching, structural
damage or destruction, and liquefaction. Strong shaking can also set in motion other hazards,
including fires, disruption of essential facilities and systems (water, sewer, gas, electric,
transportation, communications, irrigation and drainage systems), releases of hazardous materials,
and flood inundation as a result of dam or water tank failure.

Ground shaking during an earthquake is the most significant seismic hazard that will impact the Big
Bear Lake planning area. Critical parameters include distance between the fault and various points
in the City, the maximum credible earthquake each fault is capable of generating, the intensity of
ground shaking expressed as a fraction of the acceleration of gravity (g), and the MMI seismic
intensity values that have been calculated for the City. In general, peak ground accelerations and
seismic intensity values decrease with increasing distance from the causative fault. However, local
site conditions, such as the top of ridges, may‘amplify the seismic waves generated by an earthquake,
resulting in higher accelerations than those discussed below.

An effective seismic hazard reduction program, therefore, should include the identification and
mapping of geologic and seismic hazards, the enforcement of building and fire codes, and the
expedient retrofitting and rehabilitation of weak structures. Programs should also be developed to
help City residents to provide for themselves and their families in the aftermath of an earthquake.
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San Andreas Fault Zone

The San Andreas Fault Zone is the principal boundary between the Pacific and North American
plates and locally has been divided into several segments. The San Bernardino Mountains segment
is a structurally complex zone because in this area the San Andreas fault makes a left-step, and bends
to trend in a more westerly direction. Compression associated with this left step is expressed as a
zone of reverse, lateral and oblique-slip deformation that is accommodated by several sub-parallel
fault strands. The most important of these are the Mission Creek, San Gorgonio Pass, and Banning
faults. It is unclear how slip along the San Andreas fault is transferred through the San Gorgonio
Pass, but research suggests that when the San Andreas ruptures in this area, slip can occur
simultaneously along the San Gorgonio and Banning faults.

Several estimates of slip rate obtained independently indicate that the San Bernardino Mountains
segment has a slip rate of 24 + 5 mm/year, with an average recurrence interval of 146 years.
Paleoseismic studies at Wrightwood indicate that there have been six surface-rupturing earthquakes
on this segment since 1192, with the most recent five events occurring, on average, every 106 years.
The most recent surface-rupturing earthquake on this segment is thought to have occurred in 1812,
183 years ago (1997). It is estimated that this segment has a 28 percent probability of rupturing in
the time period between 1994 and 2024. The San Bernardino Mountains segment is the most
geometrically complex part of the southern San Andreas fault, which also suggests that coseismic
deformation will also be complex. An earthquake on the San Bernardino segment of the San Andreas
fault is expected to result in a peak ground acceleration (PGA) of 0.273 g and a MMI of IX for the
City of Big Bear Lake.

The southernmost portion of the San Andreas Fault Zone capable of impacting the City is the
Coachella Valley segment. No earthquakes have been recorded on this segment in historic times, and
ongoing analysis suggests that the last surface rupture on this segment occurred around 1680. Studies
at Indio indicate that prior to 1680, earthquakes on this fault occurred on an average interval of 220
years. There is evidence of simultaneous rupture along the San Bernardino and Coachella segments
around 1680 and 1450. The Coachella segment has experienced creep (slow slippage) at the rate of
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about 2-4 mm/year, but has a long-term slip rate of about 25 +5 mm/year. This segment is estimated
to have a 22 percent probability of rupturing in the period between 1994 and 2024. A Magnitude 8.0
earthquake on this segment is estimated to be capable of generating peak ground accelerations of
0.199 g and MMI of VII at Big Bear Lake.

Helendale Fault

The Helendale fault is one of the northwest-trending right-lateral strike-slip faults which collectively
appear to be accommodating between 9 percent and 23 percent of the motion between the North
American and Pacific Plates. These faults are referred to as the Eastern California or Mojave shear
zone. An earthquake of magnitude 7.3 on this fault located about 6 miles from Big Bear Lake is
estimated capable of generating a peak horizontal ground acceleration of 0.328 g and MMI of IX.
Trenching of the Helendale fault indicates that the fault has ruptured on three occasions during the
last 16,000 years, indicating a recurrence interval of 5,000-7,000 years. The Helendale fault appears
to cut through and offset the North Frontal fault zone.

North Frontal Fault Zone

The North Frontal fault is a partially blind south-dipping thrust with a slip rate of 0.5 mm/year.
Thrusting along this fault system accounts for about 1 mm/year uplift of the San Bernardino
Mountains. This fault is located 7 miles from Big Bear Lake and is believed capable of generating
an earthquake of magnitude 7.7 with a peak horizontal ground acceleration of 0.352 g and MMI of
IX. The North Frontal fault zone interacts with several other faults at a variety of intersections. It
appears to be offset right-laterally by the Helendale fault, and forms a complex junction with the Old
Woman Springs fault.

Lenwood-Old Woman Fault

An earthquake of magnitude 7.3 on these segments is estimated capable of generating a peak
horizontal ground acceleration of 0.144 g and MMI seismic intensity of VIII at Big Bear Lake. A
slip rate of 0.8 mm/year is reported for the Lenwood segment. Trenching of the fault indicates three
Holocene earthquakes 200-400, 5,000-6,000, and 8,300 years ago. Prior to the Landers earthquake,
creep was recorded but not verified for the Lenwood segment. The Lenwood segment experienced
triggered slip near its southeast end due to the Landers earthquake. The Old Woman Springs segment
is the main trace in a complex system of faulting, interacting with both the North Frontal zone and
the Lenwood fault.

San Gorgonio-Banning Fault

The San Gorgonio-Banning fault system is located 19 miles south of the City of Big Bear Lake. An
earthquake of magnitude 7.5 on these segments is estimated capable of generating a peak horizontal
ground acceleration of 0.159 g and MMI of VIII at Big Bear Lake. These faults represent a complex
zone of faults formed where the San Andreas interacts with several other faults, including the San
Jacinto and Pinto Mountain faults. Complex motions on these segments include right-lateral
strike-slip, oblique right-reverse, and thrust. These fault segments interact with the San Andreas fault
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zone in the vicinity of San Gorgonio Pass, leading some researchers to propose that they may rupture
concurrently with the San Andreas.

Johnson Valley Fault

The June, 1992 Magnitude 7.6 Landers Earthquake occurred on the Johnson Valley Fault and was
strongly felt in the Big Bear Lake area. It is a northwest trending fault that, in conjunction with
nearby parallel faults, is accommodating between 9 and 23 percent of the movement between the
Pacific and North American plates. Trenching indicates that this fault last ruptured about 9,000 years
ago. Although unlikely to occur in the near future, an earthquake of magnitude 7.5 on this or nearby
faults is estimated to be capable of generating peak horizontal ground accelerations of about 0.105
g and MMI of VII at Big Bear Lake.

Unnamed Faults

The June 28, 1992, M, 6.4 Big Bear earthquake occurred on an unnamed fault. The peak horizontal
ground acceleration (0.57 g) was greater than that expected on named faults (0.352 g), indicating that
these undiscovered and/or unnamed faults may pose a greater threat to the Big Bear community than
those which are clearly mapped. Throughout southern California, numerous unnamed and “blind”
faults pose an additional emerging threat to the area’s communities.

To date, about 200 known faults are mapped within the southern California region. Scientists in
southern California account for undiscovered and blind faults by using Global Positioning Systems
(GPS) to determine the rates at which sites are moving relative to one another.

The mountainous regions of southern California are there because earthquakes are pushing them up;
therefore, the most recent Southern California Earthquake Center (SCEC) regional study indicates
that the San Bernardino Mountains region should anticipate ground shaking that exceeds 0.20 g
about 4 to 5 times each 100 years.

OTHER SEISMICALLY INDUCED GEOLOGIC HAZARDS

In addition to direct effects such as ground rupture and ground acceleration, there are other
seismically induced hazards that can injure people and damage structures. These hazards include
liquefaction, dynamic settlement, ground fracturing or fissuring, lateral spreads, slumps, landslides,
and earth or rock falls. Each of these is briefly discussed below.

Liquefaction

Liquefaction typically occurs in loose, saturated sediments of primarily sandy composition, in the
presence of ground accelerations over 0.2 g. When liquefaction occurs, the sediments involved have
a total or substantial loss of shear strength, and behave like a liquid or semi-viscous substance.
Liquefaction can cause structural distress or failure due to settlement, a loss of bearing capacity in
the foundation soils, and the buoyant rise of buried structures. The excess hydrostatic pressure
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generated by ground shaking can result in the formation of sand boils and mud spouts, and/or
seepage of water through ground cracks.

As indicated above, there are three general conditions that need to be met for liquefaction to occur.
The first of these--strong ground shaking of relatively long duration--can be expected to occur in the
General Plan area, as a result of an earthquake on any of several active faults in the region. The
second condition--loose, or unconsolidated, recently deposited sediments consisting primarily of silty
sand and sand--occurs in a large portion of the valley floor, in the northern and central portion of the
General Plan area. In addition,these sediments satisfy the third condition of being saturated.
Depending on the level of the Lake, ground water in this area typically occurs within 50 feet below
the ground surface. Therefore, the potential for these sediments to liquefy is high to moderate. The
southern portion of the City, on the other hand, is underlain with older alluvium or bedrock, with a
low or non-existent liquefaction potential.

Regional mapping cannot account for local conditions, such as dense soil, abundant gravel and/or
clay, or locally deep ground water. Therefore, site specific studies are recommended within the
potentially liquefiable region prior to issuing construction permits. Local conditions demonstrate that
liquefaction potential varies greatly in the City.

Currently for the City of Big Bear Lake, liquefaction mitigation is the responsibility of the project
engineer. In California, the state-adopted Uniform Building Code (UBC) requires liquefaction
investigation in all UBC Zone 4 regions that are underlain by shallow ground water within 30 feet
of the surface. The low lying regions of the City of Big Bear Lake meet these criteria, and are thus
required to investigate liquefaction potential prior to site development and mitigate as necessary.
Exhibit EH-4, Liquefaction Susceptibility Planning Map, is provided to guide planners and engineers
when development plans are proposed; however, this exhibit should be construed as only a guide,
since local soil and geologic conditions may vary. The Chief Building Official will review all new
development proposals pursuant to the UBC to determine whether additional studies or structural
requirements are needed. '

Seismically Induced Settlement

Under some circumstances, strong ground shaking can cause densification or compaction of soils
resulting in local or regional settlement of the ground surface. This can result in local differential
settlement and damage to foundations and structures, as well as damage to water and sewer lines.
Some of the steeper hillside terrain within the planning area may be subjected to such settlement. In
addition, regional settlements can damage pipelines on water and sewer lines.

The potential for seismically induced settlement to occur is controlled by the intensity and duration
of ground shaking, and the relative density (the ratio between the in-place density and the maximum
density) of the subsurface soils. Recently deposited alluvial sediments are potentially subject to
seismically induced settlement. Developments near the Lake shore, on artificial fill, or on
stream-deposited sediments should include subsurface geotechnical investigations that address the
potential for seismically induced settlement on a site-specific basis. This hazard can be mitigated
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Exhibit EH-1-Liquefaction Susceptibility Planning Map
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Exhibit EH-2-Relative Landslide Susceptibility Map
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with proper site preparation that involves the densification of the subsurface soils, and with proper
foundation design that can accommodate a limited degree of differential settlement resulting from
seismic shaking.

Seismically Induced Slope Instability

Seismically induced landslides and rock falls may occur in areas with steep slopes. It is estimated
that ground acceleration of at least 0.10g in steep terrain is necessary to induce earthquake-related
rock falls. With several faults capable of generating peak ground accelerations over 0.10g in the
study area, there is a high potential for seismically-induced rock falls and landslides to occur in some
portions of Big Bear Lake and surrounding areas. Regional studies indicate that the San Bernardino
Mountains area should anticipate ground shaking that exceeds 0.20 g about 4 to 5 times each 100
years.

Rock falls and general slope instability are relatively common and widespread in mountain areas due
to seismic ground-shaking. The most notable rockfalls during the Big Bear earthquake were the falls
associated with the very steep slopes of the Mill Creek and Whitewater River drainage areas about
10 to 15 miles south of Big Bear Lake. “Friction” fires were ignited by sparks from falling boulders
in the Mill Creek region. Blocks associated with these falls weighed between 50 and 300 tons, and
several landed within 30 to 100 feet of structures. Although no rockfalls or landslides occurred
within the planning area during that earthquake, slope instability was reported for oversteepened
slope cuts in the southeasternmost portions of the City. Rather than granitic bedrock, this relatively
steep region of the City is underlain by less well-consolidated alluvial terrace materials. Ridge top
shattering was also reported throughout the epicentral region of the Landers and Big Bear
earthquakes. Such ground shattering can be expected at the top of Rebel Ridge and Moonridge areas
as a result of the topography locally focusing the earthquake shaking.

Exhibit EH-2 indicates the relative susceptibility to landslides of land within and adjacent to the
planning area. Areas with the highest susceptibility are outside the City and Sphere of Influence
boundaries. With the exception of a few areas in category 3 (generally susceptible), the planning
area has a low or marginal susceptibility. However, the potential for landslides will be evaluated by
the Chief Building Official as part of the review process for any new development proposals.

Seismically Induced Inundation

Failure of water tanks, reservoirs, retention basins, recharge basins and other water storage structures
can be caused by seismic events, especially in areas susceptible to ground failure. There are several
above-ground water storage tanks in the City that could be subject to damage in an earthquake.
Damage to these tanks could significantly hinder efforts to suppress fires and could greatly limit
supply and availability of potable water after a major earthquake; however, the City’s Department
of Water and Power has recently completed a seismic retrofit program on all the water tanks in the
City to mitigate this concern.
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The City has no coordinated storm drainage system per se, although street drainage pipes are located
throughout the City. Rathbun Creek is the only major flood control facility in the General Plan area,
which is only partially maintained by the San Bernardino County Flood Control District. It is
predominantly an earthen graded natural, unimproved drainage channel and is currently inadequate
in some areas to contain 100-year storm flows. As drainage improvements are planned for the City,
adequate flood control design must be balanced with efforts to maintain the integrity and health of
the area’s environmental resources. Additionally, design engineering of future major
detention/retention facilities will need to focus on the seismic hazards of the area when planning for
and constructing these facilities.

Collapsible and Expansive Soils

Soils are an important component of the geotechnical conditions in the General Plan study area. Two
considerations are the potential of soils to collapse or to expand, causing damage to structures in
either instance. Soil collapse typically occurs in recently (Holocene) deposited sediments laid down
by wind or water. When saturated, collapsible soils undergo a rearrangement of their grains and a
loss of cohesion or cementation, resulting in a substantial and rapid settlement even under relatively
low loads. The alluvial sediments in the General Plan area are not considered especially prone to this
type of collapse.

Expansive soils are those which include a significant amount of clay and are subject to swelling.
Expansive soils can change in volume and can exert significant pressure on loads (such as buildings)
that are placed on them. In the Big Bear Lake area, expansive soils are not considered a hazard
because of the relatively minor amount of clay present in the alluvial soils derived from the regional
granitic bedrock.

Inundation from Seiches

Big Bear Lake may be subjected to seiching as a result of an earthquake. A seiche is a free or
standing-wave oscillation of the surface of water in an enclosed or semi-enclosed basin, such as a
lake, bay or harbor. These waves can continue, pendulum fashion, for a time, even after the
earthquake shaking ceases. Disturbance of the surface of Big Bear Lake as a result of the June 28,
1992, Big Bear earthquake was reported at a scale of several inches to several feet. However, the
most significant seiching would be anticipated as a result of large near-regional or regional
earthquakes that are more likely to subject the lake to longer-period ground shaking. Seiches usually
occur in the direction of the longest diameter of the basin. The degree of inundation would vary
depending on the duration and direction, of the earthquake shaking. Should the predominant
direction of the earthquake match the natural tidal direction of the lake, inundation should occur.

Ground Subsidence

Ground subsidence is the gradual settling or sinking of the ground surface with little or no horizontal
movement. In the areas of southern California where ground subsidence has been reported, this
phenomenon is usually associated with the extraction of oil, gas or ground water from below the
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ground surface. Ground subsidence can also occur as a response to natural forces such as earthquake
movements, and the folding and subsiding activity of sedimentary basins. Earthquakes have caused
abrupt elevation changes in excess of one foot across faults. Ground surface effects related to
regional subsidence are generally restricted to structures sensitive to slight changes in elevations,
such as canals, sewers, and drainage.

The Big Bear community relies entirely upon local ground water supplies. A series of vertical wells
toward the center of the valley, as well as about eight slant wells within the nearby slopes, are
utilized to service the Department of Water and Power’s 14,000 customers (1997). Slant wells that
remove ground water under gravity from slopes do not typically result in subsidence at the surface,
nor has subsidence been reported associated with ground water withdrawal in the Valley. The
maintenance of the level of the lake generally at 6,744 feet above sea level likely maintains ground
water levels of similar height within the valley floor. Therefore, subsidence related to ground water
withdrawal is considered unlikely while the Lake level maintains subsurface pore water pressure.

A small portion of the bedrock underlying the City consists of crystalline limestone that underlies
the base of the Bear Mountain Ski Area. Subsidence hazards as a result of sinkhole formation are
associated with limestone. However, studies show that the limestone in the region consists of
Cambrian and uppermost Precambrian rocks that are considered crystalline and are much less likely
to be dissolved by the actions of ground water.

Bear Valley Dam

In 1884 construction was completed on the first Bear Valley Dam, built to provide the new
community of Redlands with a dependable, year-round water source. By 1911, the present multiple
arch dam was built just downstream from the 1884 dam, twenty feet higher than the first. The
National Dam Inspection Program examined the dam in 1980 and required that a seismic analysis
be performed. The conclusion of that analysis was to declare the structure unsafe during a magnitude
8+ seismic event on the San Andreas Fault or the Bear Creek Thrust Fault. Retrofit repairs for the
dam begun by the Municipal Water District in May of 1988 were completed in the summer of 1989.
Phase II repairs include Caltrans’ reconstruction or relocation of the bridge which is currently located
on top of the dam, to allow for construction of improved spillway capacity.

It should be of paramount interest of the City to ensure continuing professional management of Bear
Valley Dam. The Bear Valley Dam consists of one of the most resistant designs to damage from
carthquake shaking. The 1988-89 retrofitted concrete arch dam and the strength of the underlying
foundation materials make failure highly unlikely. High Lake levels can lead to increased flood
hazard, slope instability and abnormally high rates of reservoir infilling of sediment (see Flooding
and Hydrology Element). C
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Use of Exhibits

It should be noted that the maps included in this chapter show generalized locations of potential
geologic hazards only, and should not be considered as a definitive indication that hazards exist or
do not exist at any particular location. City staff and project applicants will continue to be
responsible for performing geotechnical analysis as required by engineering standards and the
California Environmental Quality Act, where appropriate. In addition, the maps are not intended
to be used by the City to support requirements for additional analysis or mitigation, except where
these requirements are deemed to be appropriate based upon conditions on the project site, available
data and review by appropriate agencies at the time the project is proposed.

FUTURE DIRECTIONS

The City will need to rely on several mechanisms to address hazards identified in the Geotechnical
Element. These include the regulations and guidelines set forth in the State CEQA Statutes and
Guidelines, Development Code, the Uniform Building Code, and the Subdivision Ordinance. The
development review process must assure that development proposals are thoroughly evaluated with
regard to geotechnical and seismic safety, that all necessary special studies are conducted and
reviewed, and that comprehensive mitigation measures are developed and implemented.

The City should also work with State, regional, and County agencies to establish and maintain an
up-to-date information database on geotechnical and seismic conditions in the region, legislation
affecting the City's regulatory responsibilities, and changing technical assessments that refine or
recharacterize the geotechnical hazards affecting the region.
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GEOTECHNICAL HAZARDS
GOALS, POLICIES AND PROGRAMS

GOALEH1

Minimized vulnerability to, and optimized protection of, the general health, safety and welfare of
the community from the effects of geotechnical hazards that may impact lives, property and the
economic well being of the community.

Policy EH 1.1 . .
Ensure that new development proposals are evaluated for potential geotechnical impacts and that

these impacts are mitigated to an acceptable level.

Program EH 1.1.1

Maintain records in the Planning and Engineering Divisions of geotechnical and soils reports, maps,
data available from County and State agencies, and other information as appropriate, and make this
information available to project applicants and staff for use in designing and evaluating new
development proposals.

Responsible Agency: Planning and Engineering Divisions

Schedule: Ongoing

Program EH 1.1.2

Require development proposals in areas that have the potential to experience geologic hazards such
as settlement, rockfall, landslide, slope instability and/or liquefaction, to prepare a detailed
geotechnical analysis and incorporate report recommendations into the project as appropriate.
Responsible Agency: Planning and Engineering Divisions and reviewing authority

Schedule: Ongoing

Program EH 1.1.3

Review new development proposals (including single family residential uses) which are located in
or immediately adjacent to areas with potential for soil instability, liquefaction and steep slopes to
determine if significant constraints exist and to determine appropriate land use or hazard mitigation
methods, and require compliance with any such measures identified.

Responsible Agency: Planning, Building and Safety, Engineering Divisions and reviewing authority
Schedule: Ongoing

Program EH 1.1.4

Maintain and apply the City’s Slope Density Ordinance (Ordinance 90-191), as it may be amended
from time to time, to protect hillside areas from incompatible development and minimize adverse
geologic impacts.

Responsible Agency: Planning and Building and Safety Divisions and reviewing authority
Schedule: Ongoing

EH-15
Resolution No. 99-36, 8/23/99



City of Big Bear Lake General Plan
Environmental Hazards/Geotechnical

Policy EH 1.2

Pursuant to applicable state laws, address the issue of non-single family unreinforced masonry
structures which may be hazardous due to inadequate design or construction, while providing
reasonable alternatives for property owners to consider, that are in compliance with seismic upgrade
requirements.

Program EH 1.2.1

The City shall adopt an ordinance creating a rehabilitation program for non-residential unreinforced
masonry buildings with the goal of rehabilitating older, non-compliant structures within five years
after adoption of the ordinance. The program shall provide for, but not be limited to, any or all of
the following: measures to strengthen buildings; measures to change the acceptable occupancy levels
or to demolish the building; and incentives to repair buildings which are available through federal
and state programs.

Responsible Agency: Building and Safety Division

Schedule: Ordinance adoption FY 2000-01; implementation ongoing

Policy EH 1.3
Encourage the rehabilitation of older (pre-dating 1991) commercial, industrial and institutional
structures and public infrastructure and utility systems which are not constructed to withstand major
seismic events.

Program EH 1.3.1
Provide information on rehabilitation of commercial, industrial and institutional structures which

were not constructed to withstand major seismic events.
Responsible Agency: Building and Safety Division
Schedule: Ongoing

Policy EH 1.4

Cooperate and coordinate with other agencies to ensure that public infrastructure and utility systems
are designed and maintained to reduce damage from seismic events, and to plan for response in the
event of a failure of these systems.

Program EH 1.4.1
Establish and maintain working relationships with utility and service providers to coordinate efforts

on long-range planning, facility upgrades, maintenance, and emergency response plans.
Responsible Agency: Public Works Division, Department of Water and Power, Planning Division,
Fire Department .

Schedule: Ongoing
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Program EH 1.4.2

Encourage and cooperate with Caltrans, San Bernardino County, and appropriate public agencies,
to stabilize susceptible slopes and strengthen bridges, and other structures along state highways
which may be subject to failure during major seismic events.

Responsible Agency: Planning Division, City Engineer, Public Works Division

Schedule: Ongoing

Program EH 1.4.3

Continue to monitor progress, and cooperate with Caltrans in implementing the relocation or
reconstruction of Highway 18 at the Bear Valley Dam as soon as practical.

Responsible Agency: Planning Division, City Engineer, City Manager’s Office

Schedule: Ongoing

Policy EH 1.5

Prepare for response to a major seismic event through update and implementation of the City’s
Emergency Preparedness Plan, which will include strategies to inform and educate the public on
earthquakes preparedness planning and response.

Program EH 1.5.1

As part of the City’s Emergency Preparedness programs, coordinate with local utility companies,
school, park and county service districts, the library, hospital, and other appropriate entities to
provide emergency preparedness information to the general public regarding appropriate action
before, during and after earthquakes and other disasters.

Responsible Agency: Fire Department, Planning Division, Building and Safety Division, City
Engineer

Schedule: Immediate, Continuous
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CHAPTER 2: FLOODING AND HYDROLOGY

PURPOSE

The Flooding and Hydrology Chapter of the Environmental Hazards Element sets forth the goals,
policies and programs that are intended to address potential drainage and flooding hazards occurring
within the community. The primary intent of this Chapter is to ensure the protection of the general
health, safety and welfare of the community from potential flooding and associated hazards, by
establishing a long-range plan for flood control and management of runoff. This element references
and coordinates with other elements of the General Plan which also address threats to the lives and
property of the community’s residents. The potential and extent of the 100-year flooding threat is
assessed, the 100-year storm being the highest magnitude storm expected to occur on average every
100 years. It is the intention of the community to plan and implement the phased development of
flood control facilities, both project-specific and City-wide. Where feasible, the Chapter encourages
joint use of drainage and flood control facilities with recreational uses and conservation of biological
resources.

BACKGROUND

Elements directly related to Flooding and Hydrology include the Emergency Preparedness Chapter
of the Public Services Element, which addresses the City’s response to natural disasters. Also
related, to a lesser extent, is the Geotechnical Chapter, which addresses associated liquefaction,
erosion threats and water storage facilities. The Hazardous and Toxic Wastes Chapter is also related
by potential of storm water runoff transporting hazardous and toxic materials stored on the surface
and underground. Other related elements include the Land Use Element, which affects essential
relationships of use to location-specific threats, and the Circulation Element, which defines the
availability of and need for secure access and evacuation routes in the event of a major flooding
threat to the community.

State policies and regulations require that the General Plans of counties and cities identify and offer
mitigation measures for existing and potential flooding hazards in the area. Specifically, Chapter 73
of the Statutes of California, 1939, mandates the joint planning of area-wide drainage plans affecting
local jurisdictions. Mapping areas subject to inundation in the event of dam failures is required
pursuant to California Government Code Section 8589.5 and 65302(g). Government Code Section
8401(c) requires that local governments plan, adopt, and enforce land use regulations for flood plain
management. Known as the Cobey-Alquist Flood Plain Management Act, this legislation also sets
forth requirements for receiving state financial assistance for flood control.

Mountain Conditions and Flood Hazards

The City of Big Bear Lake and the Big Bear Valley enjoy a Mediterranean type climate, typified by
hot, dry summers and cool, moist winters, although these conditions can vary greatly due to
topography. The coolest month of the year is January with a mean monthly temperature of 32.4°F.
The warmest month is July with a mean monthly temperature of 63.8°F. The area’s watershed is
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mountainous with steep upper slopes leading to a mildly sloping valley. The surrounding mountains
receive up to 35-45 inches of rainfall per year. Precipitation at Big Bear Lake’s National Weather
Service station from 1960 to 1995 averaged about 18 inches for each six month season from October
to March.

Potential flooding problems in the City of Big Bear Lake are related to a rise in the water level of
Rathbun Creek, and other drainage courses as identified in the Master Plan for Drainage, and to
storm flooding in the alluvial fans and terraces located at the base of the mountains in the southern
portions of the plan area. Since flow in the plan area drainages is intermittent, the channels can easily
be clogged by debris. When a heavy rainstorm or rapid snow melt occurs, a channel may overflow.

Regional Flood Control

Storm drainage and flood control facilities in the City of Big Bear Lake are maintained and serviced
jointly by the City of Big Bear Lake Public Works Division and the San Bernardino County Flood
Control District. Each jurisdiction is responsible for segments of the existing facilities, as well as
watershed and watercourse protection related to those facilities. To carry out its mandate, the District
also has powers of taxation, bonded indebtedness, land and water rights acquisition, and cooperative
partnerships with local, state and federal agencies. An elected Board acts as the official
decision-making body of the District.

Local Drainage Management

The effectiveness with which the City manages drainage issues will have a direct effect on the scale,
complexity and cost of future flood control facilities. The cost-effectiveness of prevention and
on-site management is actively integrated into community land use planning and regulation, which
recognizes significant constraints in many areas of the City. The most cost-effective solutions to
flood hazards are good watershed management practices, which decrease the amount and rate of
flow, and prudent land use planning to limit the number of structures and people located in prone
areas.

The preservation of lands constrained by topography or drainage, including steep slopes, areas rich
in vegetation and cover, and alluvial plains and drainage channels greatly reduces runoff and
preserves the capacity of downstream facilities. Furthermore, the planned integration of on-site

storm water detention facilities, where possible and appropriate, significantly reduces the needed size
of downstream facilities, while creating opportunities for enhanced open space and/or recreation
areas.

FEMA and the Federal
Flood Insurance Rate Maps

Many of the areas of the United States subject to flooding from 100-year storms have been mapped
by the Federal Emergency Management Agency (FEMA). The most widely distributed flood map
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Exhibit EH-3-Flood Hazards/Inundation Map
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is the Flood Insurance Rate Map (FIRM). Flood risk data presented on FIRMs are based on historic,
meteorologic, hydrologic and hydraulic data, as well as open-space conditions, flood control works
and development.

Both Big Bear Lake and Rathbun Creek have floodplain zoning to restrict development of flood
hazard areas. The General Plan area is subject to flooding along the several streams and natural
drainage courses. There is also flooding potential along Pine Knot Boulevard and in the northeast
corner of the City extending eastward into Big Bear City. The approximate 100-year flood zone
boundaries are shown for all flooding areas in Exhibit EH-3. The 100-year flood zone for Rathbun
Creek is generally confined along the channel. However, potential 100-year flood areas extend to
several residential streets. In addition, Big Bear Boulevard (State Route 18) crosses each potential
flood area. This could potentially restrict travel through the areas during a flood. Flooding along
Rathbun Creek can reach depths ranging from 5 to 17 feet deep for the 100-year flood. The areas
from Elm Street to Big Bear Lake would be the most severely affected along Rathbun Creek.

Each of the applicable flood zones are briefly described below.
A: Areas of 100-year flood; base flood elevations have not been determined.

AO: Special Flood Hazard Areas inundated by types of 100-year shallow flooding where depths are
between 1.0 and 3.0 feet; depths are shown, or areas of 100-year alluvial fan flooding, depths
and velocities shown, but no flood hazard factors are determined.

B:  Areas between limits of the 100 year flood and 500 year flood; or certain areas subject to 100
year flooding with average depths less than one (1) foot or where the contributing drainage
area is less than one square mile; or areas protected by levees from the base flood.

C: Areas lying outside the boundaries of the 100-year and 500-year flood plains and generally
considered safe from flooding.

Flood waters have been computed to move at high velocities, with the potential to do considerable
damage. Peak discharge is calculated at 1 1,000 cubic feet per second (cfs) at the mouth of Rathbun
Creek (Table IV-1). The flood hydrographs and peak discharges for the 100-year flood on Rathbun
Creek were computed based on a 24-hour general rainstorm.

Exhibit EH-3 shows the boundaries of the 100-year flood plain as contained on the Flood Insurance
Rate Maps prepared for Big Bear Lake dated March 18, 1996. It should be noted that the map shows
generalized locations of potential flood hazards, and should not be considered as a definitive
indication that hazards exist or do not exist in any particular location. City staff and project
applicants will continue to be responsible for performing hydrologic and hydraulic analysis as
required by engineering standards and the California Environmental Quality Act, where appropriate.
In addition, the map is not intended to be used by the City to support requirements for additional
analysis or mitigation, except where these requirements are deemed to be appropriate based upon
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conditions on the project site, available data and review by appropriate agencies at the time the
project is proposed.

TABLE EH-1
Summary of Peak Discharges for Rathbun Creek
FEMA. 1991
Flooding Source and Location (100 year) Drainage Area Peak Discharge (cfs)
(sq. Mile)
Rathbun Creek
at Big Bear Lake 6.37 11,000
at State Route 18 6.02 10,800
at Moonridge Road 3.34 7,200
at Lassen Drive (tributary channel) 82 1,200

Major Flood Control Facilities

Capital projects such as dikes, levees, channels, and debris and detention/retention basins are often
constructed to manage project-specific, community and regional drainage systems in the community.
Designing, financing and construction of these facilities offers significant challenges, as well as
opportunities. Approaches to flood control and their costs are weighed against the economic impacts
likely to result from major flooding. Flood control improvements are frequently necessitated by
development itself, which creates its own runoff management problems.

Rathbun Creek is the only major flood control facility in the General Plan area, which is only
partially maintained by the San Bernardino County Flood Control District. It is predominantly an
earthen unimproved drainage channel and is currently inadequate in areas to contain 100-year storm
flows. As drainage improvements are planned for the City, adequate flood control design must also
include efforts to maintain the integrity and health of the area’s environmental resource. The City
has no coordinated storm drainage system per se, although street drainage pipes are located
throughout the City. Additionally, design engineering of future major detention/retention facilities
will need to focus on the seismic hazards of the area when planning for and constructing these
facilities. The City’s Master Plan for Drainage, completed in 1999, outlines improvements needed
to address flood control throughout the City. These improvements will be included in the Capital
Improvement Program and will be constructed as funds become available.
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Seismically Induced Inundation

Seismically induced inundation refers to flooding as a result of water retention structures, such as
reservoirs, failing during an earthquake. Flood control and reservoir facilities could pose an
inundation hazard if they contain water at the time of the seismic event, or if they are not repaired
soon after an earthquake and prior to the next wet season. Seismically induced inundation can also
occur if strong ground shaking causes structural damage to above-ground water tanks. However, the
City’s Department of Water and Power recently had all water tanks in the City inspected and the
tanks have received upgrades to minimize this risk.

Inundation from Seiches

Big Bear Lake may be subjected to seiching as a result of an earthquake. A seiche is a free or
standing-wave oscillation of the surface water in an enclosed or semi-enclosed basin such as a lake,
bay or harbor (see Geotechnical Element). Although disturbance of the surface of Big Bear Lake as
a result of the June 28, 1992, Big Bear éarthquake was reported at a scale of several inches, no
damage from flooding was reported. The degree of inundation would vary depending on the duration
and period, or direction, of earthquake shaking.

Bear Valley Dam

Big Bear Lake and its Dam have a storage capacity of 73,000 acre feet, a crest height of 72.3 feet and
a spillway capacity of 1,500 cfs. The lake level is maintained at an elevation of 6,743.2 feet above
mean sea level, which matches the dam crest height. Excess water is released into the stream below.
The local snow pack is currently not monitored, so that no analysis of its potential impact on the
Lake is performed. Management of the lake level is essential in protection of surrounding lands
from the potential for inundation.

The dam at Big Bear Lake is constructed of concrete, with foundation materials of intrusive granitic
rock. Concrete dams, when well constructed and sited, have traditionally been the most resistant to
earthquake damage. The dam was seismically retrofitted prior to the 1992 earthquake and performed
well under the intense ground shaking of this event, with no damage reported. However, in the
unlikely event of a catastrophic failure of the Bear Valley Dam, significant impacts to downstream
communities, including the City of Redlands, can be expected.

Land Use Planning as a Flood Control Strategy

One of the most effective and direct methods of controlling flooding and limiting threats to lives and
property is proper land use planning. Consistent with other primary goals of the community, land use
planning can call for the preservation of natural vegetation in the foothills and mountains, which
function as natural water sheds for local drainage and ground water recharge, and can affect the
volume of storm water and debris that reach downstream facilities.
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Land use planning can also limit the exposure of people and improvements to storm hazards and
damage. Restrictions on the type and location of structures in the vicinity of major drainages within
the community can greatly reduce potential losses. Within the limits of improved and unimproved
100-year floodplains, development should be limited; however, these areas can be used for
recreation, water recharge, conservation, or other similar uses.

Within flood zones subject to sheet flooding, development approvals should be conditioned to assure
protection of improvements from flood damage. Protection measures may include raising the
finished floor level above the flood depth projected for the surrounding area and providing protection
against scouring. Until such time as flood protection is provided, which removes areas from severe
threats of flooding, development in these areas should be carefully regulated.

Flood Control and Wildlife

Natural drainage channels provide important habitat for a wide range of wildlife within the General
Plan area (see Biological Resources Element). The City is faced with the long term challenge of
balancing the need to preserve wildlife habitat, while protecting the lives and property of'its citizens.
Especially along Rathbun Creek, opportunities for habitat preservation should be evaluated when
considering the design of additional flood control facilities.

FUTURE DIRECTIONS

The Flooding and Hydrology Chapter is implemented through the direct expression of policies and
programs of this Chapter and through the implementation of other General Plan Elements, including
the Environmental Resources, Open Space, Parks and Recreation, and Public Services and Facilities
Element.

However, the principal and direct implementation of this Chapter will be through the enforcement
and implementation of regional and City Master Drainage Plans. The Master Plans and their
improvements help control and confine the area-wide drainage pattern to more discrete and focused
routes where it can be better managed. It may also point to facilities that complement land use
patterns, provide cost-effective flood control alternatives, and maximize opportunities for multiple
uses, including enhanced groundwater recharge. The Master Drainage Plans will also set critical
parameters for future development along areas subject to area-wide flooding. This Chapter will also
be implemented through the development guidelines and regulations of the Development Code,
Grading Ordinance and Subdivision Ordinance.
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FLOODING AND HYDROLOGY
GOALS, POLICIES AND PROGRAMS

GOAL EH 2

Minimized damage to property, infrastructure and the Lake and protection of public health and safety
through development and implementation of flood control plans, review of new development and
mitigation of potential drainage impacts.

Policy EH 2.1

Evaluate flood control needs in the City and develop and implement long-range plans for master
storm drainage improvements, along with funding programs, in coordination with other affected
agencies.

Program EH 2.1.1

Develop and adopt a Master Plan of Drainage which includes a prioritized listing of needed facilities,
and include such facilities in the City’s Capital Improvement Program.

Responsible Agency: City Engineer

Schedule: Adoption 1999; implementation ongoing

Program EH 2.1.2

Update the City’s ordinances and engineering standards as needed to reflect the recommendations
and facilities contained in the Master Plan for Drainage, which may include but not be limited to
techniques for snow storage and standards to reduce the rate of runoff.

Responsible Agency: City Engineer

Schedule: Update standards FY 1999-2000; implementation ongoing

Program EH 2.1.3

Ensure that the City’s drainage courses are regularly maintained and kept free of debris and
obstructions to the extent allowed by environmental laws and restrictions.

Responsible Agency: City Engineer, Public Works Division

Schedule: Ongoing

Program EH 2.1.4

Implement public financing programs where feasible to provide for required drainage improvements
and coordinate design and construction of flood control improvements with adjacent jurisdictions
where appropriate.

Responsible Agency: City Engineer, City Council

Schedule: Ongoing
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Program EH 2.1.5

Coordinate with the Forest Service to inform them of flooding problems within the City which result
from conditions on National Forest land, and work with that agency to resolve these issues as
needed.

Responsible Agency: Public Works Division

Schedule: Ongoing

Program EH 2.1.6

The City shall cooperate in securing FEMA map amendments recognizing the appropriate
redesignation of the 100-year flood plains within the City boundaries as needed.

Responsible Agency: City Engineer

Schedule: Ongoing as needed

Policy EH 2.2
Require that new development shall not be exposed to flood hazards or contribute to an existing
flood hazard, in accordance with Master Plan of Drainage and other applicable regulations.

Program EH 2.2.1

Require that building foundations be a minimum of one (1) foot above the 100-year flood elevation,
unless alternative diversion methods are approved by the City Engineer.

Responsible Agency: City Engineer

Schedule: Ongoing

Program EH 2.2.2

Require development proposals in areas that have potential to experience flooding or cause
additional stormwater flows to prepare a detailed hydrology study and incorporate report
recommendations into the project as appropriate.

Responsible Agency: City Engineer

Schedule: Ongoing

Program EH 2.2.3

Require that all required primary and secondary access routes for new development should be located
outside of the 100-year flood plain or be designed to withstand a 100-year flood, to the extent
feasible.

Responsible Agency: City Engineer and reviewing authority

Schedule: Ongoing

Program EH 2.2.4
Ensure that new development complies with flood plain zoning and watershed management

regulations.
Responsible Agency: City Engineer and reviewing authority
Schedule: Ongoing
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Policy EH 2.3
Provide information to the public regarding flood plains, watershed management practices, flood
insurance rate maps, minimizing poliution of surface waters, and other hydrologic issues as needed.

Program EH 2.3.1

Prepare and distribute information showing methods to prevent pollution of surface water runoff by
point and non-point source pollutants, to promote protection of the watershed.

Responsible Agency: Planning Division, Building and Safety Division, Department of Water and
Power

Schedule: Initiate in FY 1999-2000

Policy EH 2.4

Prepare for response to flooding through update and implementation of the Emergency Preparedness
Plan, which will include evacuation and access plans for areas in which existing development is
located within a 100-year flood plain.

Program EH 2.4.1

Emergency evacuation/access plans shall be developed for areas of the City where development
already occurs within the 100-year flood plain.

Responsible Agency: Fire Department, Public Works Division, Planning Division, City Engineer
Schedule: FY 1999-2000 and ongoing

Program EH 2.4.2

Confer and consult with the Municipal Water District and Caltrans to assure adequate all-weather
crossings/facilities at appropriate locations along State Highways surrounding the Lake, especially
those serving as emergency evacuation/access routes.

Responsible Agency: City Engineer, Public Works Division

Schedule: Ongoing

Policy EH 2.5
Promote the joint use of flood control facilities for recreational uses and as natural open space, where
feasible and appropriate.

Program EH 2.5.1

In development or review of proposed detention/ retention basins, evaluate the potential for their use
as play fields and implement joint use facilities where appropriate.

Responsible Agency: Engineering, Public Works, and Planning Divisions, City Council
Schedule: As needed and appropriate

EH-27
Resolution No. 99-36, 8/23/99



City of Big Bear Lake General Plan
Environmental Hazards/Flooding and Hydrology

Program EH 2.5.2

In plans to improve drainage courses for flood control, consider the feasibility of their use as open
space corridors and recreational trails, and plan for these joint uses where feasible and appropriate.
Responsible Agency: Planning, Engineering, and Public Works Divisions

Schedule: Ongoing
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CHAPTER 3: HAZARDOUS AND TOXIC MATERIALS

PURPOSE

The Hazardous and Toxic Materials Chapter identifies issues pertaining to the use, storage and
disposal of hazardous and toxic materials in the community, and describes the regulatory
environment established to safely manage these materials. The intent of the Hazardous and Toxic
Materials Chapter is to reinforce the City’s concern and planning for the protection of all Big Bear
Lake residents and visitors from diverse health and other impacts due to the presence of hazardous
and toxic materials. The Chapter sets forth goals, policies and programs that will help assure an
effective response to the use, storage, or transport of hazardous and toxic materials in the City of Big
Bear Lake, and help ensure the general health, safety and welfare of the community from possible
impacts associated with these materials.

BACKGROUND

The Hazardous and Toxic Materials Chapter is directly related to the Air Quality and Water
Resources Chapter, as policies implemented for hazardous and toxic waste management will have
an effect on preservation of clean air and protection against water resource contamination. It is also
related to the Land Use Element since hazardous or toxic materials and their storage or disposal may
affect land use compatibility, and site contamination impacts the future re-use potential of affected
properties. The Emergency Preparedness Chapter has a direct relationship to the emergency
management of these materials and their potential adverse impacts on the community as a result of
spillage or upset. Resources addressed by the Biological Resources Chapter may also be affected by
the improper management of these materials, especially herbicides and pesticides. The Fire and
Police Protection Chapter also has a relationship to this element, in that the Fire Department
conducts inspections of businesses which use these materials and responds to incidents involving
hazardous materials, referring larger incidents to the appropriate agency.

California Government Code Section 65302(g) mandates that the General Plan of a community
address safety issues, including but not limited to hazardous materials. Modern industrial society has
generated a wealth of materials and technologies that have improved our quality of life but have also
introduced new and potentially hazardous materials, which must be carefully managed. This Chapter
discusses various issues associated with these hazardous and toxic materials and provides
background information on how they are to be managed and discarded. Most potential hazardous
materials problems in the Valley are associated with leaking fuel storage tanks, emissions from
industrial and commercial solvents and coatings, and hazardous waste generated by households and
commercial businesses. Although control and regulation of hazardous and toxic materials rest
largely with county, state, and federal agencies, the City Fire Department plays a key role in
monitoring local conditions and coordinating with the appropriate agencies to implement plans for
hazardous material use and waste disposal.
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In the City of Big Bear Lake, there are a variety of hazardous/toxic material generators associated
with commercial, institutional and quasi-industrial uses, including auto repair, medical offices and
facilities, painting contractors, contractors’ storage yards and maintenance facilities, bulk sales of
paints and solvents, print shops, photographic supplies, dry cleaners and other uses. In addition, a
wide variety of products that are considered hazardous or toxic are used in households. Chemicals
that might be expected to be found in the City include chlorine products, chemical fertilizers,
herbicides and pesticides, stored fuels and waste oil, chemical solvents and lubricants, and products
associated with nuclear medicine. Ifimproperly handled and managed by service stations, petroleum
product and equipment suppliers, pesticide vendors and users, automotive dealers, medical
practitioners and hospitals and clinics, these materials could pose a significant potential threat to the
community and its environment, even though most are considered "small quantity generators."

Bear Valley Community Hospital

Bear Valley Community Hospital is one of the substantial "small quantity generators" in the City.
The hospital produces hazardous medical wastes associated with various procedures and treatments
provided. Management and disposal of these materials is primarily the responsibility of the U.S.
Environmental Protection Agency (EPA), with additional regulatory responsibility given to the
California Office of Health Planning and Development and the San Bernardino County Fire
Department, Hazardous Materials Division. Bear Valley Community Hospital has developed and
implemented both a Medical Waste Management Plan and a Hazardous Materials Management
Program, which set forth policies, programs and procedures for handling, storage, use and disposal
of these materials. Wastes are stored in controlled conditions on-site and removed every ninety days,

with storage typically limited to less than 100 gallons within that time period.
Ski Resorts

Two local ski resorts produce hazardous wastes associated with the equipment used to maintain their
large operations, including the waste oil from equipment and vehicle maintenance and fuel storage
for snow making and lift operations. They also handle and store hazardous materials in underground
fuel tanks. The State and EPA regulations mentioned above also apply for these operations.

Community Hazardous Waste Risks

In addition to the above-listed uses, there are other sites that have been or should be monitored.
These include other waste-generating medical clinics and facilities, contractors’ storage yards,
vehicle maintenance facilities, automobile service stations, equipment and fuel storage yards,
wrecking yards, and waste haulers.

According to the State of California Hazardous Waste and Substances Sites List prepared by the
California Environmental Protection Agency, there are 17 sites listed within the City of Big Bear
Lake, all of which are associated with underground fuel tanks. The U.S. EPA requires all service
stations to retrofit or replace underground storage tanks with double-walled construction. According
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to the San Bernardino County Fire Department, Hazardous Waste Division, all storage tanks
installed prior to 1984 must be upgraded or removed to meet current regulations by December 22,
1998. Most sites in the City have already complied with this rule, and permits have been processed
to upgrade the remaining tanks within the required time frame.

Various industrial activities, including printers, dry cleaners (although the chemicals now used by
dry cleaners are not as toxic as they once were), paint stores, marinas, paving contractors, and
automobile repair shops also have the potential for uncontrolled discharge of hazardous materials,
and are permitted through the San Bernardino County Fire Department Hazardous Materials
Division.

Hazardous Waste Disposal

Strong ground shaking caused by earthquakes can also set into motion hazards such as disruption
of essential services, including sewer systems, and releases of hazardous materials can occur. The
City is in the process of upgrading the sewer system, including pump stations, and these upgrades
will address seismic hazards to minimize the risk of spills in the event of a major earthquake.

The City Fire Department has obtained a grant to fund the establishment of a household hazardous
waste collection facility at the Garstin Public Works yard. The yard is currently open for collection
on the second and fourth Saturdays of each month, weather permitting. The City and Big Bear
Community Services District jointly contract with San Bernardino County to staff this facility and
to dispose of the waste collected, with the City’s costs funded by the General Fund annually.
Although this facility has been designed to handle household waste only, the City has recently
identified a need for small generators of hazardous waste within the business community to have
access to this type of collection point, and the City will be evaluating the feasibility of expanding
the service to include small business generators as well.

Hazardous Waste Management Plans

The City of Big Bear Lake has the opportunity to coordinate with appropriate county, state and
federal agencies in the identification of sites where hazardous materials are used, and the City Fire
Department will likely be the agency of first response in the event of a hazardous materials spill
requiring cleanup. The Fire Department’s capacity or authority is as a First Response Team; the
agency responsible for the Hazardous Response Plan is the County of San Bernardino. Management
strategies may include establishing and maintaining information on these sites, and periodic
monitoring of facilities and operations that utilize or produce hazardous materials in the City. The
County requires preparation and submittal of commercial business plans for uses which handle
hazardous materials, and this information is shared with the Fire Department. Since the Fire
Department conducts annual inspections of businesses within the City to review Fire Code
compliance, the Department also has an opportunity to ensure that hazardous materials plans are
being adequately followed. The Department may also be involved in monitoring and regulating of
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underground storage tanks and regulating the transport of hazardous materials through the
community.

In order to comply with Health and Safety Code Section 25135, the San Bernardino County HWMP
(Hazardous Waste Management Plan) assures that adequate treatment and disposal capacity is
available to manage the hazardous wastes generated within the jurisdiction, and addresses issues
related to manufacture and use. At the planning level, the City currently requires that projects which
are approved comply with the HWMP. AB 2948 (Chapter 1504, Statutes of 1986), commonly known
as the Tanner Bill, authorizes counties to prepare HWMP in response to the need for wise
management of hazardous materials and waste products. The County HWMP identifies the types and
amounts of wastes generated in the County and establishes programs for managing these wastes.
Preparation of the HWMP included extensive public participation. Its policies call for the
coordination of County efforts with state and federal agencies inthe identification and establishment
of programs for managing these wastes. The City has also adopted a Hazardous Waste and Source
Reduction and Regulation Plan, which sets forth policies and programs for the management, control
and reduction of hazardous wastes. This plan was developed jointly by the County, the City of Big
Bear Lake, and other cities within the County, the State, the public and industry to address the
disposal, handling, processing, storage and treatment of local hazardous materials and waste
products.

The California Regional Water Quality Control Board (CRWQCB), in conjunction with the Big Bear
Lake Department of Water and Power, maintain information concerning contaminated wells and
groundwater. The state and federal Environmental Protection Agency (EPA) and the State
Department of Health also supply information concerning specific hazardous waste sites and their
locations. Private database screening and documentation services are also available, which will
search, extract, and summarize reports on contaminated sites recorded in various state and federal
databases.

Hazardous Materials Response

To abate hazardous and toxic materials that are determined critical by the State of California
Department of Toxic Substance Control, the County Fire Department Hazardous Materials Division
and the City can require property owners to test, temporarily close and/or remove all hazardous
liquids, solids or sludge located on a site. Leaking underground storage closure and monitoring are
generally required by the site’s operating permit. When soil contamination is detected, the clean up
procedure to be followed, the degree or level of cleanliness required by the regulator, and the method
of treatment (if permitted) will be directed by the County Fire Department Hazardous Materials
Division and/or the Regional Water Quality Control Board.

Review of New Hazardous Materials Users

The City has the opportunity to identify new development proposals which will use hazardous
materials at two stages of the review process: when a business license is applied for, and when a new
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development proposal is reviewed by the Development Review Committee. Atthe business license
stage, the City staff can inform the applicant of hazardous materials permit requirements and
procedures, directing the applicant to the proper agency for permit applications. During plan review
of new structures or alterations to existing structures, the Fire Department and Building and Safety
Division can review what materials are proposed to be stored on the site and ensure that proper
measures for safe handling are incorporated into the building construction.

FUTURE DIRECTIONS

The City of Big Bear Lake has the responsibility to coordinate with the appropriate agencies in
monitoring the use of hazardous materials within the City, and responding to events requiring clean-
up of these substances. This element can most efficiently be implemented through regular
consultation with the RWQCB and the County Fire Department Hazardous Materials Division, by
maintaining information on businesses which use hazardous materials, and monitoring facilities to
ensure that they have approved business plans and that they are in compliance with these plans. The
City should also remain current regarding the monitoring and regulating of fuel and hazardous

material storage tanks, and regulating the transport of hazardous materials through the community.

A carefully coordinated program of oversight and management between responsible agencies will
be essential. Regular consultation and coordination between the City Emergency Preparedness
personnel and responsible county and state agencies is also appropriate. Processes for determining
appropriate levels of local, County and State personnel and facilities will also be critical. The goal,
policies and programs of this element help to direct the planning and development of appropriate
strategies to address hazardous and toxic materials in the community.
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HAZARDOUS AND TOXIC MATERIALS
GOAL, POLICIES AND PROGRAMS

GOALEH3

Ensure the safety of residents, businesses, and visitors in the City of Big Bear Lake through
monitoring and coordinated enforcement, with other agencies, of regulations pertaining to the
production, transport, use, and disposal of toxic and hazardous materials.

Policy EH 3.1
Coordinate with other agencies as appropriate to monitor businesses which use hazardous materials
and to ensure a timely response to any events which require clean-up of these materials.

Program EH 3.1.1

Through the development review process, identity uses which propose the manufacture, storage, use
and/or disposal of significant quantities of hazardous and toxic materials within the community, and
require that these projects obtain a conditional use permit and comply with the County Hazardous
Waste Management Plan.

Responsible Agency: Planning Division, Development Review Committee, reviewing authority
and Fire Department

Schedule: Ongoing

Program EH 3.1.2

Coordinate with appropriate departments and agencies to establish transportation management and
contingency emergency procedures and training programs for police, fire, medical and other
organizations that would be involved in an airborne release or ground spill of hazardous and toxic
materials or waste.

Responsible Agency: Public Works Department, Fire Department, Sheriff’s Department
Schedule: Ongoing .

Program EH 3.1.3

Coordinate with San Bernardino County to obtain copies of business plans addressing the use of
hazardous materials within the City, and review proper handling and storage procedures with
business owners as part of the annual business inspection program.

Responsible Agency: Fire Department

Schedule: Ongoing

Policy EH 3.2
Facilitate the safe and immediate cleanup of all existing and future hazardous waste sites within the

City of Big Bear Lake.
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Program EH 3.2.1

Coordinate with the appropriate state and federal agencies to activate procedures for the cleanup of
existing and future hazardous and toxic waste sites within the planning area.

Responsible Agency: Building and Safety Division, Fire Department, other agencies as appropriate
Schedule: Ongoing

Policy EH 3.3
Cooperate with the responsible agencies to assist and facilitate the safe and responsible disposal of
all hazardous and/or toxic wastes in compliance with existing federal, state and county regulations.

Program EH 3.3.1

Prepare and/or disseminate information and instructive education program materials including
direction on the identification and proper management of household hazardous waste.
Responsible Agency: Planning Division, Public Works Division, Fire Department

Schedule: Ongoing ‘

Program EH 3.3.2

Continue to make a household hazardous waste collection site available to residents within the City,
and evaluate expanding this service to handle small business generators of hazardous waste.
Responsible Agency: Fire Department, Public Works Division

Schedule: Ongoing
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