Alpine Meadows Road
Avalanche Mitigation
October 13, 2018
• Squaw Valley Alpine Meadows Team
• Ron Cohen, President
• Casey Blann, Senior Vice President
• Ken Bokelund, Director, Alpine Meadows Ski Patrol
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Issues
• Noise/Vibration
• Time
• Property Values
• Wildlife
• Proximity to Homes / Only Place?
• Notice
• Process
• Complaints
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Alpine Meadows/Avalanche Zoning
o 1982: Alpine Meadows Ski Area Avalanche
o 1986: Sierra Nevada Avalanches (Sonora Pass, Incline Village)
 Placer County enacted ordinances based on ordinances from Ketchum, Idaho
and Vail, Colorado.
 Ketchum allowed development in avalanche areas – “fair warning”
 Vail restricted development in avalanche areas – “use restriction”
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Alpine Meadows/Avalanche Zoning
 Avalanche Zones were mapped – the 1982 Norm Wilson Map

 Red- High Hazard: Areas where avalanches that could damage standard wood-frame
structures and or bury automobiles are expected to occur with a probability of one chance in
twenty-five per year.
 Blue – Moderate Hazard: Areas where avalanches that could damage standard wood-frame
structures and/or bury automobiles are expected to occur with a probability of less than one
chance in twenty-five per year, but more than one chance in one hundred per year.
 Yellow – Low Hazard: Areas where avalanches that could damage standard wood-frame
structures and/or bury automobiles are expected to occur with a probability of less than one
in one hundred per year.
 White – No Hazard: Areas where, barring cataclysmic or unprecedented events, avalanches
will not occur.
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Alpine Meadows/Avalanche Zoning
 In December 1982, Placer adopted a modified “fair warning”
approach – Ordinance 3209-B.
 Politicians adopted squishy approach to question of whether to allow
development in avalanche zones.

 One year later, Placer limited development in Red and Blue Zones.
“Special Engineering” required to build. Property owners in those
zones revolted.
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Alpine Meadows/Avalanche Zoning
 In May 1985, the PC ordinance was amended to restore standard
building ordinances in Yellow Zones. In Blue Zones, “non-inhabited”
structures were freed from need of Special Engineering. Inhabited
structures in Blue and Red still required Special Engineering.
 Property owners in Red and Blue remained outraged due to impact
on property values.
 County offered “site specific” review as optional relief in Red and Blue
Zones. Consultant was hired, and 80+ properties were down-zoned to
Yellow.
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Alpine Meadows/Avalanche Zoning
 In 1986, facing continued pressure from property owners in Red and
Blue zones, the County dropped the “Special Engineering”
requirement.
 In 1987, two new studies were conducted by the County. These
caused more confusion.
 Committees were formed to little effect.
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Alpine Meadows/Avalanche Zoning
 In 1991, Placer replaced the Red and Blue zones with “Potential
Avalanche Hazard Areas.”
 Use restriction was reduced to requiring property owners to disclose to
prospective buyers and renters whether or not the structure had been
designed to withstand expected avalanche forces.
 Effectively moved Placer to a true “fair warning” system.
 What is the meaning of a “fair warning” system?
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Placer County Code 12.40
Potential Avalanche Hazard Areas (PAHA)
• Placer County Code 12.40 et seq. – Avalanche Management Areas
• Potential Avalanche Hazard Areas are established:
• To identify those areas with avalanche potential based on approved studies
that designate a minimum probability of occurrence greater than 1 in one
hundred (100) per year, or where avalanche damage is documented after
adoption of the ordinance codified in this article.
• To give notice to the public of such areas.
• To minimize health and safety hazards, disruption of commerce, and
extraordinary public expenditures.
• To promote the general public health, safety, and welfare.
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Placer County Code 12.40
Fair Warning
• Fair Warning Provided to Residents and Visitors:

• Must post detailed notice in structure of Potential Avalanche Hazard
including statement:
1. This building is located within a Potential Avalanche Hazard Area.
2. Avalanche control work is carried out in some areas. Explosives are
commonly used for this purpose. You may receive special advisories or
instructions from avalanche control personnel during periods when such control
work is being performed.
3. During times of severe snow storms or other weather conditions which may
produce high avalanche hazards, authorities may attempt to contact property
owners to advise them of current conditions in avalanche zones. You must stay
informed of weather conditions and rely ultimately on your own judgment.
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Placer County Code 12.40
Fair Warning
• Must provide Fair Warning to Tenants and Purchasers:
• Notice to Tenants and Purchasers. All persons who sell, rent, lease,
or sublet any structure or building within a PAHA, either as an owner,
agent of such owner, or real estate salesperson or broker
representing such owner, shall:
• Prior to occupancy by such tenant, provide to such person a copy of the
notice specified by subsection A of this section.
• Prior to sale of the property, provide full disclosure to the prospective buyer of
the information contained in the notice specified by subsection A of this
section.

Alpine Meadows/
Avalanche Mitigation on Alpine Meadows
Road
o 1960: Original roadways laid out. Most avalanche-exposed route chosen – likely
due to desire to save flat land in the middle of the valley for home sites.
Undeveloped section likely resulted from input from Monty Atwater identifying
the East and West gullies as problematic.
o 1960s:

 AMSR developed hand charge routes. Access was via KT22.
 Atwater suggested artillery at AMSR. Atwater was a 10th Mountain Division veteran and was
the pioneer of the use of artillery for avalanche hazard mitigation.
 Ski Area personnel swept the road of people and vehicles prior to mitigation work.
 This was prior to significant home development along the road.

o 1966: Norm Wilson takes over avalanche mitigation at AMSR.
 22 days of road closure in 1966-67 (winds too high to access KT22).
 Wilson proposed use of 75mm howitzer to shoot AMR paths.
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Alpine Meadows/
Avalanche Mitigation on Alpine Meadows
Road
o 1972: First formalized agreements for AMSR to do avalanche
mitigation work on AMR.
 Included hand charges and artillery.
 AMSR became contractor to the County.
 Howitzer was towed behind a vehicle to predetermined sites. No blind fire.
 Still very few buildings along the road. Those constructed had entrances on
the down side of the road (no garages along the road).
 Due to shoveling and blowing of snow along the road, a large cut bank usually
formed, which had a secondary benefit of protecting the homes.
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Alpine Meadows/
Avalanche Mitigation on Alpine Meadows
Road
o 1981-83: back to back heavy winters caused numerous issues with access to
KT22 and with sighting of the howitzer.





Gun mount constructed in the subdivision for the howitzer.
Avalaunchers added. Initially truck mounted, then a second installed in a gun house.
Blind fire capability with both howitzer and fixed avalauncher.
At this time, there were 12-15 houses along AMR.

o 1983-1994: Changes to Placer County Code which removed Special Engineering
requirements and permitted uninhabited structures resulted in construction of
more homes and addition of garages to existing homes.
 More homes on AMR and on Deer Park Road.
 More exposure to avalanche paths.
 By 1994-95, 12-15 homes directly under paths on AMR, and 20 more homes on Deer Park
Road in Blue Zone.

14

15

Alpine Meadows/Avalanche Zoning
o 1994-97: Heavy winters.
 Many slides, many heavy winters, many more residences, structures and
people at risk.
 12 structures damaged in one event.
 Property owners had not properly understood “fair warning,” and believed
that the County and AMSR had an obligation to protect homes. Not the case –
sole duty was to protect road.
 Does AMSR “care” about homes and people?
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Alpine Meadows/Avalanche Mitigation
Techniques and Equipment
o Hand charges





2 pound charge
Armed on site
Generally requires putting a Ski Patroller “in harm’s way”
Involved in 3 Ski Patrol deaths at SVAM in last 8 years

o Artillery

 75mm “Pack” Howitzer – taken back by US Army
 Recoilless Rifle – decommissioned after significant issues, including operator
fatalities
 105mm M101A1 Howitzer – loaned by US Army to USFS (agency to agency) solely for
use on ski areas under permit from USFS. That’s why there is a howitzer at Alpine but
not at Squaw. Program is being sun-setted.
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Alpine Meadows/Avalanche Mitigation
Techniques and Equipment
o Avalauncher
 An inherently dangerous piece of equipment. Has suffered from “in bore” detonation
causing injuries and fatality.
 Requires extensive training and licensing.
 Has significant accuracy issues during snow and wind.
 Cannot blind fire from truck-mounted version.
 #1 safety issue is duds. 8 duds last year in Van Ettinger’s alone. Inherent in design of
impact round and the terrain in which it is being used.
 Oblique shot angle is non-mitigable
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Alpine Meadows/Avalanche Mitigation
Techniques and Equipment
o Gazex
 Thousands of installations
 Stand-off equipment – no need to put people “into harm’s way”
 More and more Gazex going in around the world every year
 Little Cottonwood Canyon – 300M to residential buildings

o Passive Barriers
 Extremely expensive; unsightly
 High risk of being over-topped in heavy snowpack
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Alpine Meadows Road
2017-18 Season Review
o Gazex:







12/12/17 @ 10am – 4 shots – TEST
2/22 @ 3:30pm – 3 shots
3/1 @ 3pm - 4 shots
3/3 @ 9:20am – 3 shots
3/16 at 8am and 3:30pm – 8 shots (4 each)
3/17 at 8:10am – 4 shots

o Hand Charges:

 3/3 @ 9am – 30 shots
 Protection shots involved with post-firing Inspection of first use of Gazex
 No further hand charges in Gazex-mitigated areas thereafter – full reliance on Gazex

o Avalauncher:





3/5 @ ?am – 10 shots
3/6 @ ?am – 8 shots
3/16 @ 8am and 3pm – 22 shots
3/17 @ 7am – 9 shots
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AMSR – Placer County Agreement
• Current agreement became effective 12-09-2015.
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AMSR – Placer County Agreement
• Current agreement became effective 12-09-2015.
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AMR Avalanche Path Data
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History Reviewed by Dynamic
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History of Open Road
Avalanches/Residual Risk

25

Was there a “real” study?
• Avalanche Hazard Index:
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Avalanche Hazard Index
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Unimpeachable Results:
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Six Options Considered
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Evaluation
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Snow Nets: Expensive and Extensive
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Snow Nets: Unprecedented in this
Snow Pack

HAH House: 7.8 Acres
Van Ettinger’s: 8 Acres
East and West: 10+ Acres
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Snow Nets
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Dynamic Report Conclusions
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Go forward…
• Notification
• Monitoring
• Time

