Analysis of Need and Economics

and justifications for funding request
 S. 225 and H.R. 2039
By David Hamre, Avalanche Expert, Alaska Railroad  907-223-9590

In consultation with government and industry entities

After last fall’s informational trip to Washington D.C. to discuss this legislation, the proponents of the above legislation were asked to provide more comprehensive budgetary figures and economic analysis in support of this legislation. It was understood that the bill would not go forward without this analysis. This review has been prepared accordingly.

Rationale for federal approach with avalanche specific bill

1. Virtually all avalanche events that create risk to the public either happen on public lands or emanate from  these lands and run onto private lands.

2. With an annual budget for avalanches of approximately $500,000 directed towards avalanche centers and education through the Forest Service, there is no other current source of federal funding for development of other national level initiatives for avalanche risk mitigation. 
4. The Forest Service, based on testimony in the Senate, is disinclined to use their current funding stream to resolve the outstanding and significant risk issues.

5.  As hurricane Katrina so ably pointed out, natural events that occur with differing orders of magnitude over time commonly are ignored until a catastrophic failure occurs. A pro-active approach towards risk mitigation is far less expensive than a reactive one. 
Focus of work efforts

1. Implement Advisory Committee to identify work priorities and locations. Create a risk ranking structure so risk reduction comparisons can be made.
2. Create an approach that rewards collaborative approaches wherein stakeholders also make significant contributions to mitigation strategies so the federal dollars invested stretch much further.  
3. Issues needing immediate attention:


A. Creation and convening of the Advisory Committee
B. Artillery refurbishment and insuring ammunition long term supply.  

C. Mass Disaster Potential  
C. Education directed to at-risk populations

D. Creating a common information base with GIS and web interfaces
Advisory Committee

The proposed Advisory Committee should meet to guide and implement overall process as required in the legislation. The sponsoring entity of committee members would pay their labor time. Travel and meeting expenses would be picked up by the committee. Our proposal is to meet twice in the first year of legislation and once per year thereafter to review and approve funding requests. Budget for each meeting would be $30,000. 

Proposed Budget-

FY 2007- $60,000

FY 2008 to 2011- $30,000/year
Artillery Refurbishment and alternatives development

Artillery or some alternative is necessary to continue safety programs on approximately 20 different highways and railroads, as well as an additional 10 ski areas. In the aggregate, these avalanche prone areas pass approximately 100,000 cars per day and 5,000,000 skier visitors of national forests through avalanche terrain safely. There is literally a war with artillery that is quietly conducted every year throughout the western states to ensure the nationally significant flow of commerce through these areas. The need to maintain viable artillery supplies for mitigating risk is perhaps the most important feature of the proposed legislation. A quasi-governmental body, the Artillery Users Committee of North America Committee (AAUNAC) already exists and is comprised of representatives from the U.S. Army, National Park Service, National Forest Service, State Departments of Transportation, two railroads, and numerous authorized private entities using artillery to control risk on public lands. 

As discussed in previous correspondence, there is a critical need to refurbish existing obsolete military assets to ensure adequate supplies. Additionally, given the downsides of artillery, suitable substitutes need to be developed.

The issue of consequences for failing to accomplish these goals should be pointed out. Without the refurbishment program, within approximately 10 years most of the avalanche programs will be without working weapons systems or alternatives. Having reviewed numerous operations around the country, we estimate that closure times on avalanche prone highways would quadruple if there is no artillery or substitute available. The economic impact of this on a broad level is difficult to determine without a sophisticated analysis. 










An example of the impacts that can be quantified is that Snoqualmie Pass (Interstate Highway 90) in Washington currently closes an average of 47 hours per year for avalanche problems at a societal economic cost of $1,225,854. Without artillery this impact would be in the range of $5,000,000 per year.
Little Cottonwood Canyon (Utah Highway 210) in Utah shows a very similar pattern to Snoqualmie with a 24 hour closure costing $1,410,370 according to a 1994 study. Given the severe avalanche problem in this location, the loss of artillery would result in an estimated 27 days of closure per year. This highway commonly has bumper to bumper traffic moving at slow speeds underneath avalanche paths during large avalanche cycles with approximately 1,626 vehicles exposed to avalanche risk at one time. Other locations show the same pattern with somewhat smaller economic impacts. Our estimate is that by not establishing an artillery refurbishment program, the economic losses would increase by approximately $15,000,000 to $20,000,000 per year throughout the country. A portion of these losses, perhaps 10%, would be reflected in decreased tax revenues due to business losses.
The proposed solution encompasses the establishment and funding of a “revolving fund” to accomplish the refurbishment/alternatives goals. This revolving fund would require one time federal grants totaling $5,000,000, which could be spread over several years. It would be important to establish the fund with an initial investment of $2,000,000 in the first year to ensure it has sufficient depth to at least undertake the artillery refurbishment. The fund would be invested in either low risk interest bearing money funds, or re-furbished assets. It would be administered by the Advisory Committee through AAUNAC. The fund would pay in advance to keep an inventory pool in good shape and available to users. The end-user would replenish the principal of the fund upon acquiring assets out the pool. Essentially, the end user would pay all the costs of perpetuating the fund through mechanisms that would be designed to inflation proof the corpus of the fund and create replacement funding as assets are used up. There would thus always be a source of funding to undertake new initiatives that accomplish the same goal. Alternatives to artillery would only be undertaken with hard purchase contracts for the inventory created. The initial grants to establish the revolving fund would thus be one-time investments on the part of the federal sector that would yield positive impacts to the federal treasury in a sustainable manner. 
Proposed Budget-

FY 2007- $2,000,000

FY 2008 to 2011- $1,000,000/yr.

Prevention of Catastrophic events

As populations have increased and put increasing pressure on mountainous environments, several locations have resulted that have high potential for a mass avalanche disaster with high casualty figures. These conditions are typically allowed to develop because of a lack of understanding of the relationship between frequency and magnitude in naturally occurring events. With any naturally occurring event, high magnitude (energy) events occur much less frequently than low magnitude events. We become complacent when we see low order events occur without great significance in terms of damage. High energy events are inherently many times larger than the events we might see in a 5 to 10 year time frame. The layman or casual observer of avalanches doesn’t have a good understanding of how big they can be. This is as true in avalanches as it is in other natural events such as hurricanes.

Because of this tendency, there are numerous areas of the country where houses and other facilities have been constructed in the run-out zone of low frequency avalanche paths. Two examples of this are along the access road to Alpine Meadows in California, and on Behrends Avenue in Juneau, Alaska. In the Behrends Avenue case, approximately 45  houses could be destroyed in a single event.

New ways of managing this risk should be developed in order to avoid the inevitable disaster. Unfortunately, the cost of accomplishing a prevention program would be extremely high considering the state of the current federal budget. Given the guidelines our group was provided for this particular legislation, we have chosen to omit any proposed action for mass catastrophes. The Advisory Committee will prepare a more thorough analysis of the potential for these catastrophic events and propose solutions for future congressional action.
Proposed Budget-

FY 2008- $200,000

High Risk Populations

With increased power and track designs, snowmobilers have recently emerged as the most at-risk population of winter forest users from avalanches. While other user groups rates of accidents hold steady or increase slowly, this group’s rates continue to climb rapidly. In spite of a significant death toll, risky patterns of behavior have not changed significantly. There is an emerging tendency for users to equip themselves better with knowledge and rescue gear, but it’s not widespread. There are no manufacturers on board in terms of educating the average rider that there are risks in the backcountry and knowing something about them could keep them safer.
Innovative new ways of reaching this population need to be developed. A market-based approach is not likely to succeed in spreading the message based on past results. One concept that has emerged is to develop, in cooperation with the manufacturers, an interactive DVD that would teach basic avalanche concepts through a decision making process similar to what a rider might do in the backcountry. This could be distributed with the sale of new machines in all the western states where avalanches may be a significant issue. There are other targeted means of reaching this population as well. A 50% reduction in risk among snowmobilers alone would significantly dampen the current upward trend in annual avalanche fatalities.

One of the basics to address is whether education at the federal level really works, and is it cost effective to the federal treasury? Finding exact metrics, such as trailhead counts, on which to base an analysis has been difficult. What has emerged is anecdotal evidence of the increase in avalanche exposure rates. Discussions with different manufacturers has resulted in a snap-shot of usage over time. Avalanche beacon sales have increased by 4 times in the past 20 years. Sales of other backcountry safety equipment on an industry wide basis have increase by approximately the same level in the past 15 years. We can thus assume that all other factors being equal, with a 15-20 year growth pattern of 400%, we should also see a quadrupling of avalanche fatalities.
The following graph compares avalanche fatality rates in Colorado, where there has been an active avalanche education and warning system in place since the 1970’s to Alaska, where publicly funded avalanche education and warning centers were abandoned in 1985 and not replaced.
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A linear regression analysis was conducted for the purpose of comparing trend-lines. This analysis clearly shows the predicted increased rate of fatalities in Alaska where there is no publicly funded avalanche education.. In Colorado, it is striking that in spite of a notable increase in the use of avalanche terrain, the fatality rate has remained flat. It is thus fair to say that in Colorado alone, avalanche education efforts are saving approximately 18 lives per year based on the initial rate of 6 per year in 1986. While we don’t know the demographics of the user of avalanche terrain on public lands, it is a leisure class activity that is inherently undertaken by people of some means. The average reader of an active industry magazine, Powder, has a mean income of $83,000 per year. The average avalanche victim is in their 20’s and still has perhaps 30 years of income to produce in their lifetime. They are unlikely to be net consumers of government services. Using an average contribution to the federal treasury of $5,000 per year, the average avalanche fatality would remove approximately $150,000 from the federal treasury per person per year. Given our estimates that avalanche education in Colorado saves 18 lives per year, these efforts contribute $2,700,000 to the federal treasury in Colorado alone. Results nationwide would likely be more in the order of $10,000,000 in savings given that Colorado typically accounts for approximately ¼ of the avalanche deaths nationwide.
Without more sophisticated analysis, it is difficult to understand whether these figures are accurate or not. They are illustrative, however, of the fact that avalanche education efforts do yield tangible results that also have positive impacts on government resources.




An analysis was conducted according to the preferred recreational activity. In this analysis, categories with low fatality rates and no increases have been eliminated. The following trend-line analyzes rates according to whether the participant was a skier, a snowboarder, or a snowmobiler. Skiers have generally been around much longer so there is more of an in-grained educational process that reaches most backcountry skiers. Snowboard usage climbed rapidly from 1990-2000 but seems to be leveling out. Snowmobile usage has increased significantly since the mid 1990’s, particularly with the advent of more powerful machines with bigger tracks.
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Analysis of this graph shows that fatalities rates among skiers have remained flat over the period of analysis. This is further evidence of the effectiveness of educational efforts when they reach a targeted audience. The fatality rates are close to the predicted increase in the case of snowboarders, where educational efforts have not been as effective at reaching the audience. Snowmobilers once showed the highest rates of increase.
Based on this analysis, the proposed legislation would focus targeted efforts at reaching snowmobilers, snowboarders, and backcountry users in order to blunt the rise in fatality rates. This should result in a decline in predicted fatality rates of at least 50% in these targeted groups over the next 20 years. Without this effort we would predict in 20 years that rates would once again quadruple, resulting in approximately 48 deaths per year in the snowmobile community. With education, the rate should hold at 24 per year within that community. The overall decrease in predicted rates in the targeted communities would be 36 users per year, for an average annual savings of $5,400,000 in revenue to the federal treasury through keeping good taxpayers alive.
Proposed Budget-

FY2007- $500,000

FY 2008- $750,000

FY 2009 to 2011- $1,000,000/yr.
Data management

While avalanche programs nationally use standardized means of recording avalanche information, there are currently no advanced systems for the display of this information for the benefit of the user of national interest lands. Implementation of GIS based information systems could greatly simplify the recording and display of relevant information. It would also allow for more sophisticated predictive modeling to occur, some of which could be automated. This project would require extensive research and development, but once developed could be utilized universally in all avalanche areas of the country. Output displays would be readily available to the public and presented in an easily understood format. This in turn should lead to a far better informed user of the backcountry and consequently reduce the risk. Other initiatives for data management on a national scale may also be undertaken provided they yield tangible returns.  
Quantifying the returns for this effort are difficult since there are no direct correlations to be made. Accordingly, budgetary requests have been kept modest.
Proposed Budget-

FY 2007- $250,000

FY 2008- $400,000

FY 2009 to 2011- $500,000/yr.
Conclusions

Statistics show conclusively that avalanche deaths continue to rise year after year as increasing recreational usage occurs on National Forest and National Park lands. Several locations have great potential for large, catastrophic events. In most of these cases, expensive passive defenses would be needed to mitigate this potential.. The weapons systems used in programs for reducing risk are in disrepair. A limited number of alternatives to military artillery have been developed. Better systems are needed to eventually replace the use of military ordnance. The time has come for a broader, national approach to avalanche risk reduction. Current programs are not sufficient to implement the programs needed. The proposed legislation, S. 225 and HR 2039, will provide the framework and funding necessary to adequately fill the gap between current program funding and needs created by burgeoning recreational use of public lands.

	
	Proposed Budget for S. 225/H.R. 2039
	
	

	Category
	FY 2007
	FY 2008
	FY 2009
	FY 2010
	FY 2011

	Committee Meetings
	 $     60,000 
	 $      30,000 
	 $      30,000 
	 $     30,000 
	 $    30,000 

	Artillery Revolving Fund
	 $2,000,000 
	 $ 1,000,000 
	 $  1,000,000 
	 $ 1,000,000 
	 $1,000,000 

	Mass Disaster prevention
	
	 $    200,000 
	
	
	

	Education-High Risk Groups
	 $   500,000 
	 $    750,000 
	 $  1,000,000 
	 $ 1,000,000 
	 $1,000,000 

	Data Management
	 $   250,000 
	 $    400,000 
	 $    500,000 
	 $   500,000 
	 $  500,000 

	Sub-total
	 $2,810,000 
	 $ 2,380,000 
	 $  2,530,000 
	 $ 2,530,000 
	 $2,530,000 

	Administration @10%
	 $   281,000 
	 $    238,000 
	 $    253,000 
	 $   253,000 
	 $  253,000 

	Total request
	 $3,091,000 
	 $ 2,618,000 
	 $  2,783,000 
	 $ 2,783,000 
	 $2,783,000 



