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MEMORANDUM 

 
To: Suzanne Lewis and John Sacklin, National Park Service, Yellowstone National Park 

 
From: Bucky Hall, Tim French, Marie Fontaine, Jill Shockley Siggins, Bill Brewer,  

Park County Commissioners 
 
Date: March 16, 2007 
 
Re: 2007 Draft Avalanche Hazard Assessment and Mitigation Report 
 
INTRODUCTION 
 
Park County appreciates the National Park Service (NPS) contracting with Bob Comey, an independent 
avalanche specialist, to prepare an Avalanche Hazard Assessment and Mitigation Report (Avalanche 
Hazard Report) for the Sylvan Pass area in Yellowstone National Park (YNP).  We also appreciate the 
opportunity to provide comments on the draft document.  As you may recall, we strongly recommended 
an independent report be prepared in our January, 2007, response to the Cooperating Agency Winter Use 
Plan Preliminary Draft Environmental Impact Statement (PDEIS).   
 
Our comments, prepared by Ecosystem Research Group on behalf of Park County, respond directly to the 
Avalanche Hazard Report, and also to the Avalanche Hazard Report in relation to the PDEIS; other YNP 
documents specific to the Sylvan Pass avalanche situation and mitigation program (provided to Wyoming 
Cooperating Agencies by NPS at the January 22, 2007, meeting in Billings, MT); and to our previous 
comments to the PDEIS, in particular to those portions dealing with employee and public health and 
safety issues related to Sylvan Pass. 
 
GENERAL COMMENT ON AVALANCHE HAZARD REPORT 
 
The Avalanche Hazard Report provides technical and site-specific descriptions of the physical attributes 
of each avalanche path along the 5000 foot segment of road crossing Sylvan Pass.  The Avalanche Hazard 
Report further characterizes the potential avalanche hazard for various types of avalanche events that may 
occur on Sylvan Pass and presents Avalanche Hazard Assessment Findings and Mitigation Strategies 
based on the above information coupled with the ongoing avalanche mitigation program with its 
identified hazards.  We appreciate the author’s credentials as an avalanche specialist and his findings 
regarding the Sylvan Pass situation, and support the potential mitigations described in the report which 
can help preserve winter access through the East Entrance. 
 
The format of the report is somewhat confusing in that the reader must go back and forth through the 
document to locate similar information.  It would be beneficial to view all the hazards or a summary of 
hazards in one section, and likewise view all the mitigations, or summary of mitigations, for each hazard 
in one section.  For example, the recommended installation and use of a remote weather station is 
discussed on page 13, Section 3.3.2, page 23, Section 3.5, and page 26, Section 4.0; it would be easier for 
readers if these discussions were grouped in one place. 
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Avalanche hazards and backcountry risks associated with Sylvan Pass, to both winter motorized and non-
motorized recreational users traveling over the pass, are recognized, as are the risks to YNP employees 
conducting avalanche control, grooming, and spring opening operations.  We are encouraged by the 
Avalanche Hazard Report’s discussion of potential mitigations that could be used to augment and 
improve the current mitigation program as we are strong advocates for keeping the pass open during the 
winter in a manner that minimizes the risk of avalanche hazard to both visitors and employees. 
 
We are surprised the report does not present final recommendations or conclusions.  NPS has gone to the 
effort of having this independent assessment completed, which includes a broad discussion of alternative 
mitigations, yet didn’t specifically ask for recommendations on which mitigations would be most 
effective.  Our impression from the report is mitigations can be implemented, using existing resources 
(M101 Howitzer, Avalauncher) and new resources (weather station), to enhance the existing avalanche 
management program.  We think it critically important to see the author’s specific recommendations for 
managing avalanche hazards at Sylvan Pass in the final report.   
 
SPECIFIC COMMENTS 
 
Chapter 3 of the PDEIS identified numerous visitor and employee hazards and risks under the current 
Sylvan Pass avalanche program (see pages 89-91).  The following are our specific comments addressing 
these identified hazards and risks in relation to the Avalanche Hazard Report and other YNP documents 
related to the Sylvan Pass avalanche situation and program. 
 
Access to Gun Mount 
 
In describing the current howitzer program, page 90 of the PDEIS states “They must pass through 4 
active, uncontrolled avalanche zones to reach the howitzer.”  The Avalanche Hazard Report (page 10) 
states “there are three small avalanche paths in the vicinity of this service road” and on page 19 states, 
“There are avalanche paths on the south side of the pass that can cross the summer access road to the gun 
mount.”  The Avalanche Hazard Report offers sound mitigations for this situation as follow:   
 
• Utilize safe travel protocols and don’t approach gun mount location during extreme conditions when 

crossing avalanche paths 1-8 on the north side of the road. 
 
• A safe hand charge route is available to provide the safe and efficient delivery of explosives to starting 

zones 1-8B that threatens access to the gun mount.  A change in park policy and additional training could 
enable employees to safely deploy hand charges to these starting zones before crossing beneath these 
avalanche paths to access the gun mount. 

 
• A cable delivery system incorporated with the hand charge routes could increase effectiveness, decrease 

manpower requirements, and further increase safety. 
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• The use of an Avalauncher could be a viable alternative according to the report.  Since YNP owns an 
Avalauncher, we wonder if a mobile unit could be used to reduce the hazard in starting zones 1-8B before 
employees access the gun mount? 

 
• Use of helicopter explosive delivery system as a supplemental system when conditions are too hazardous to 

access the gun mount location. 
 
In addition to the above mitigations, the 2001 OSHA survey of park employee safety during avalanche 
control operations at Sylvan Pass recommended constructing a short road from the highway directly to the 
gun so employees would not have to travel the access road beneath potential avalanche prone areas.   
 
Gun Mount Location 
 
The PDEIS describes the gun mount location as “vulnerable to both avalanches and rock fall, since the 
howitzer platform sits below a corniced vertical face of unstable rock.”  The Avalanche Hazard Report 
recommends that further evaluation and engineering studies could evaluate the effectiveness of the 
existing berm located uphill of the gun.  A deflection structure or mounds could be installed to further 
protect the site from a large avalanche originating in starting zone 8C.  The 2001 OSHA report also 
mentions one feasible means of abating the hazard is to engineer and construct a concrete barrier wall or 
concrete shelter at the gun site.   
 
Unexploded Ordnance and Overshoots 
 
The PDEIS states both unexploded ordnance (UXO or dud) and overshoots from the howitzer operation 
are public safety hazards.  It appears the UXO rate has been greatly reduced since the howitzer replaced 
the recoilless rifle.  The PDEIS states six UXO occurred over the past two winters from both helicopter 
and howitzer operations, three of which were recovered.  The Avalanche Hazard Report states there have 
been eight UXO since the howitzer replaced the recoilless rifle over ten years ago, two of which were 
found and destroyed.  The 2006 Operational Profiles for Sylvan Pass Avalanche Control depict a dud rate 
of less than 1% for both artillery dispensed explosives (M101 Howitzer) and helicopter dispensed 
explosives.  According to the Avalanche Hazard Report, the Alaska DOT reports a 0.25% artillery dud 
rate, and the Washington DOT reported no artillery duds over the past nine years.  This may be due to the 
military’s recent introduction of new quality control procedures for howitzer ammunition which park 
personnel should review if they haven’t done so already. 
 
According to the Avalanche Hazard Report there were two helicopter dispensed hand charge duds during 
the 2005/2006 season, and four so far this year (2006/2007), two of which were located and destroyed as 
these hand charges have dud detection devices. 
 
Possible mitigations to continue to reduce dud rates at Sylvan Pass and/or to increase the chances of 
locating duds include: 
 
• Become familiar with the military’s new quality control procedures for Howitzer ammunition. 
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• Use a combination of explosives delivery systems that utilize dud recovery technology such as hand charge 
routes, cable delivery systems, helicopter dispersal, and Avalauncher (which YNP already has). 

 
Artillery overshoots are discussed in the PDEIS as a safety concern, but the source and number of 
overshoots is not disclosed.  According to the Avalanche Hazard Report, no overshoots have occurred at 
Sylvan Pass with the existing howitzer.  The Avalanche Hazard Report concludes an overshoot bar could 
be installed on the Sylvan Pass gun mount preventing the barrel of the weapon from being pointed in a 
direction resulting in an overshoot, thus insuring overshoots don’t occur. 
 
Avalanche Forecasting 
 
Current avalanche forecasting for Sylvan Pass does not include use of site-specific real time 
meteorological data.  The Report recommends installation of a remote weather station equipped with 
instrumentation that will operate in severe conditions and provide real time site specific data.  We concur 
with the findings of the report that:   
 

“This practice would greatly enhance the ability of this program to assess the hazard.  Specialized 
weather stations that provide real time data regarding wind direction, wind speeds, temperatures, 
snow depths, and precipitation rates from the area of concern are an industry standard for similar 
programs in North America and Europe”. 

 
Helicopter Dispersed Explosives 
 
The PDEIS discloses the numerous safety hazards associated with artillery dispensed explosives, 
especially to NPS employees.  It further discusses the use of helicopter dispensed explosives to mitigate 
some of the safety hazards by transferring risk from NPS employees to a contractor (page 91).  While 
some of the limitations of using the helicopter for avalanche control are described, we are pleased the 
Avalanche Hazard Report more fully discloses potential safety limitations, as summarized below. 
 
The Avalanche Hazard Report acknowledges the viability of helicopter dispensed explosives to control 
Sylvan Pass avalanche hazards, but also acknowledges the limitations of the sole use of this alternative 
due to weather and associated flying conditions, and the associated delay in performing timely and 
effective control operations during or immediately after a storm event.  On page 24, the Avalanche 
Hazard Report states:  
 

“This change in management approach is likely to result in an increase in the amount of time the 
road is closed due to avalanche hazards.  In addition, the inability of helicopter missions to be 
conducted during storm conditions could result in an increase in the number of large and natural 
released avalanches that impact the road.” 

 
The report suggests the helicopter delivery system supplement, not replace, the artillery delivery system, 
which is the industry standard for programs utilizing multiple delivery systems.  It is unclear to us why 
NPS would choose to rely primarily on a helicopter for avalanche control when it is not industry standard 
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and may be less effective in reducing avalanche hazards to park visitors.  This hazard report supports our 
past stated concerns regarding the sole use of helicopter avalanche control methods.  This method of 
avalanche control has in fact increased the amount of time the East Entrance has been closed in recent 
months and the direct result of these closures has been the closure of Park County’s Pahaska Tepee.  
Twenty-four people working at this lodge in the winter of 2006-2007 lost their jobs as a result of this 
management policy.  This NPS administrative decision contributes to a significant impact to Park 
County’s winter business opportunities at the East Entrance. 
 
We also reviewed the Control Method Journals provided by NPS for both the 2004/05 and 2005/06 for 
helicopter missions on Sylvan Pass and the reliability is less than impressive due to factors including 
weather conditions either at the Pass or in-route to the pass, and contract helicopter availability.  In some 
cases, lack of helicopter availability delayed operations for several days.  If the Pass is closed for longer 
periods and there is potential for an increase in the number of large and natural released avalanches, we 
question why NPS chose to discontinue use of the howitzer rather than implementing additional 
mitigations to reduce risks to employees conducting avalanche control operations. 
 
SUMMARY 
 
The Avalanche Hazard Report acknowledges YNP has had a professional and successful avalanche 
program at Sylvan Pass since the early 1970s with no visitor or employee fatalities or injuries due directly 
to avalanches.  The Avalanche Hazard Report compliments the YNP avalanche mitigation program and 
personnel, and recognizes the proficiency and improvements in training, technology, and program 
implementation.  It also describes industry standards for avalanche control programs and provides 
potential mitigation strategies on ways NPS can improve its avalanche control program to better meet 
these standards.  We find nothing in the Avalanche Hazard Report that would necessarily support closure 
of the East Entrance for safety reasons due to avalanches.  In fact, this report provides compelling 
information and justification that NPS can provide a reasonably safe environment at Sylvan Pass through 
a sound avalanche management program.   
 
We are concerned how the information in the final Avalanche Hazard Assessment and Mitigation Report, 
our comments, and peer review information, will be incorporated into the DEIS which is projected to be 
available for public comment later this month.  We request NPS incorporate and disclose information 
from this report and our comments in the DEIS.  We also request that YNP provide us with an 
opportunity to review any peer reviews of the Avalanche Hazard Report and the opportunity to review the 
final report.  Please provide copies of these various documents to us as they become available.   
 
Finally, as strong advocates of keeping Sylvan Pass open during the winter for both motorized and non-
motorized users alike, we strongly recommend NPS adopt the Avalanche Hazard Report’s recommended 
mitigation strategies to improve the existing avalanche control program for Sylvan Pass.  Specifically, we 
request NPS to use the M101 Howitzer as the primary method for avalanche control, as is industry 
standard, and to install a weather station at Sylvan Pass to improve avalanche forecasting abilities.  Acting 
on these recommendations and others put forth in the report can further minimize visitor and employee 
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health and safety risks and hazards and maximize winter recreation opportunities from the East Entrance.  
It will also ensure NPS employs an avalanche control program meeting accepted industry standards. 


