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EXECUTIVE SUMMARY

This report provides an evaluation of developing a Biathlon and Nordic SKiompetition
Facility in Mammoth Lakes, California at the request of the Mammoth Biathlon Advisory
Committee (MBAC) and the Town of Mammoth Lakeghis effort has been the result of a
variety of initiatives including the growth and increased interest in theannual Mammoth
Biathlon event, implementation of the Town of Mammoth Lakes Trail System Master Plan,
interest in a high level competition venue for Nordic skiing and biathlon that would also
serve four-season recreational and tralbased competition usesand enhancement and d

OAOOCEAZEZEAAQETT 1T &£ OEA 41 x180 AT A OACEI T80 AATI

In a collaborative process with multiple stakeholders including the US Forest Service (Inyo
National Forest), Town of Mammoth Lakes, Mammoth Mountain Ski Area (MMSA),rivta
moth Biathlon, Mammoth Lakes Trails and Public Access Foundation (MLTPAhd other
private, non-profit, and public groups and individuals, three sites for a potential Ne
dic/Biathlon Venue were identified for the feasibility analysis in this report:

1 Shady Rest fea and Campground, near the business district of the Town of kha
moth Lakes;

1 Panorama Dome, in the vicinity of Tamarack Lodge off of Lake Mary Road; and

1 Inyo Craters,off of the Mammoth Scenic Loop Road.

Through both off-site work and field investigationsconducted by Morton Trails during Al-
gust of 2011, the major findings and recommendations of this study including the folle

ing:

1 Panorama Dome and Inyo Craters offer the most potential for a world -class
biathlon and Nordic competition and training venue 7 both of these sites have
favorable topography and terrain reliable snow,outstanding views, minimized po-
tential for conflicts of uses, and sufficient area to support trails, supporting facilities,
and parking that would meet international standards for bighlon and Nordic ski
events;

7 Initial capital costs for a facility range from $ 0.3M t0$2.3M z the lowest amount
i O" A OE Aof estifnétddiinbe§tment is based on development of the trails and
basic facilities at the Panorama Dome sitg$0.3M for PanoramaDome and $0.4M for
Inyo Craters), and the highest amounj O0 OA | E O lassymé<aAigherdevel of
supporting facilities (such as a day lodge) at the Inyo Ciexs site ($2.3M at Inyo Ca-
ters and $1.68V at Panorama Dome). The major differences in costs beten the two
sites are associated with the relative remoteness and undeveloped character of the
Inyo Craters location compared to the proximity of the Panorama Dome location to
the existing Tamarack Lodge cross country facilities and operations. Theseiest
mates are preliminary and not based on any detailed engineering analyses.
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1 A Biathlon/Nordic facility has the potential to generate significant economic
impacts to the Mammoth Lakes and Mono County region z depending on the
level of investment and extent, between 13 and 66 new jobs (fefime equivalents)
and between $0.6M to $3.3M in economic output (annually) would be directly ass
ciated with the facilities. Other less quantifiable impacts would also aage to the
region including potential increases in real estate values (particularly near the trail
systems), attraction of new residents to the area as a direct result of the enhanced
trails, human and social capital benefits, and increased health, educatal, and en-
ployee productivity benefits. Compared to the costs of development there is a 6
month to 4 year payback between capital investment and direct economic benefits.

1 There is significant potential for Mammoth Lakes to develop aconnected mul-
tiple node Nordic trail system , making it possibly one of the premier cross
country skiing destinations in the US and North America z While the focus of
this analysis was primarily to evaluate a specific venue for higher level biathlon and
cross country skingtraE1T ET ¢ AT A Al i PAOEOET T h EO EO AOE
trails and other infrastructure, ski tradition, land ownership and management, and
physical characteristics offer the potential to develop multiple fourseason trail sys-
tems, which would includethe three locations evaluated in this study as well as bt
er possible locatiors. Such a system could rival or surpass such cross country dest
nations as Royal Gorge and the Lake Tahoe region, the Methow Valley in Waghin
ton State, Trapp Family Lodge in Venont, and West Yellowstone in Montana.

1 Establish an entity to oversee the development and long -term management of
the biathlon/Nordic facility and related  activities - There are multiple options
for such an entity, two of which the most preferred includel) A non-profit 501(c)3
or related organization, which could be or a subsidiary of the MLTPA, 2) An expa
sion of the Town of Mammoth Lakes Recreation Department. Option 1 would likely
be the most feasible.

1 Development of a biathlon and Nordic trail system and/or facility should be
AT T OAET AOCAA xEOE -Ai i1 OEG6O @ordméride OADPOOAOD
class, high altitude training location z The reputation of Mammoth as a location
for high-end long-distance running training and camps and worleclass mountain
biking events can incorporate development of a biathlon/Nordic facility and use of
that facility for multiple activities including other trail -based events, concerts, and
other community gatherings and events.

1 Consider a broader point -to-point network acros s Mono County incorporating
development of this facility(ies) z There is high feasibility for an extended huto-
hut or longer distance trail system connecting areas outside of Mammoth Lakes,
with Mammoth acting as a central node.

1 Use this analysis to make informed decisions on next steps z These next steps
include the close involvement of the Inyo National Forest as well as the other reg
latory and important stakeholders to conduct the appropriate environmental, az-
haeological, fiscal, and other analyse$his document should provide the basis for
enacting these next phases towards implementation of the projects discussed ia-d
tail in the remainder of this document.
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1.0 INTRODUCTION

This report provides an evaluation ofdeveloping a Biathlon and Nordic Skiig Competition

Facility in the Mammoth Lakes region of California. This study is at the request of the

Mammoth Biathlon Advisory Committee (MBAC) and the Town of Mammoth Lakes, bit a

so includes the close involvement and cooperation of: the US Forest Seeviyo District;

the Mammoth Lakes Trails and Public Access Foundation (MLTPA); as well as monies and
O00PbDPT OO OEA OEA O- AAOOOA 26 ET EOEAOEOA xEOEEI
creation and/or expansion of recreational opportunities for resdents and visitors of

Mammoth.

As described later in this report, a primary impetus for this study is the increased interest
in developing the winter sports ofBiathlon (cross country skiing and rifle marksmanship,
adopted as an official Winter Olympic sprt in 1960) and Nordic skiing (which encan-
passes cross country skiing, ski jumping, and Nordic combingdumping and cross country
skiing -- all of which are longestablished Winter Olympic sports). Although Mammoth
Lakes has had a long history of Nordiskiing, there have been recent training, competitive
events, and expanded recreational interests in these activities. All of these events are held
on existing Nordic skiing trails, some of which are suitable for competition, but none that
meet mostof the modern requirements of kathlon or Nordic skiing in terms of course po-
file, supporting infrastructure, spectator facilities, and other characteristics, which we et
scribe in detail within this report.?

Another important development within the community of Mammoth Lakes which has pe-
AEPDEOAOAA OEEO OOOAU EO OEA 41 x180 j A0 xA

\I\I
s £ oA N s o~ A = ~ .

-

adopted in September 2011, provides a compreheng evaluation of the Town and e-

CETT60 1TAAAO &£ O OOAEI O Al A OApkhned plogrdA OET 1 O £
Many of these traitbased initiatives are in progress, including an extensive bike path

project from the Town to the Lake Mary area, a sysi of softsurface hiking and mountain

biking trails (incorporating many which have existed for decades), motorized uses, and

dedicated trail plans in the Sherwin AredRecreation Area (SHARP)Additionally, the US

Forest Service has been implementing plarend proposed infrastructure for motorized

and non-motorized trail uses throughout the area (the USFS, Inyo District, is the major

manager of land in the Mammoth Lakes region).

1 A note on terminology: Nordic skiing encompasses the sport of biathlon as well, but we use the termsaep

OAOGAT U ET OEEO OADPI 06 AO T AAAAA8 ' AAEGEITAI T UR OEA OAO
their historical roots stem from a speciic geographic region (Nordic being the Scandinavian countries, and

T PETA £O01 i OEA O'ipOG6 EI %OOIi pPAgqs "EAOEITT EO A ObPi 00
specific event (i.e., the Biathlon World Championships), governing body mgulation (i.e., International B-

athlon Union), or the specific project that is the subject of this report (i.e., Biathlon and Nordic Skiing Coeap

tition Facility).
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Finally, Mammoth Lakes has both a longstablished history of summer and winte outdoor

recreation (with the dominance of Mammoth Mountain Ski AreédMMSA)since its official

beginning of operations in the mid1950s) and recent influx of new activities. Mammoth

, AEAO EAO AAATIT A A ETT A AAOA smistance@unre®, T £ OEA
which, in turn has stimulated numerous- high school, collegiate and clubased training

camps for runners throughout the nonwinter months. Additionally, Mammoth Mountain

Ski Area was one of the first Bine ski areas to develop dedicated moumatin bike facilities,

and the region has hosted numerous mountain bike events at the national and internatio

al level.

This brief background provides the context for the current project. As we describe in the
next section, there are multiple objectives fothis evaluation, many of which are specific to
biathlon and Nordic ski competition and training, while others are complementary to the
broader initiatives associated with trail-based and outdoor activities in the Mammoth
Lakes region.

1.1 Plan Objectives

The key objectives of this projectnclude:

1 Evaluate the needs of existing , and potential future users as well as stake-
holders in Mammoth Lakes which would include organizations, age-
cies/government entities, and individuals within and outside theMammoth area;

1 Establish criteria for the selection of a location for a proposed Biat  h-
lon/Nordic skiing venue , including such factors as topography, elevation, snow
cover, management, access, and suitability for higavel competition.

1 Identify potential lo cations for a venue based on the criteria mentioned above
and conductanorOE OA OAOEAx 1T &£ AAAE 11T AAOGEITT O1 AO
challenges.

1 Develop a consensus on a preferred location(s) and prepare a preliminary
conceptual design of a Biathlo n and Nordic facility at this/these location(s)
meeting the primary criteria for a world-class venue as established by the Inteaa
tional Biathlon Union (IBU), United States Biathlon Association (USBA), Internatio
al Ski Federation (FIS) and United StatekiSand Snowboard Association (USSA).
These criteria would include standards for trail design, shooting range layout, spe
tator facilities, and other required amenities such as parking and additional space
for event staging.

1 Design a venue to meet multiple, four -season objectives for both recreation
and competition . Welldesignedbiathlon and Nordic facilities are often entirely
appropriate for other trail and non-trail activities such as running, hiking, mountain
biking, cyclocross, and special events to @ude concerts and other community g-
therings.
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1 Propose other complementary trail systems or infrastructure to enhance
-Ail T T OEBO OI1T A A0 A hakadQdiitidsOWHhild thedinpla- . | OAEA
sis of this study has been on a worldlass competitive and taining venue, there are
possibilities for creating multiple nodes of connected trail systems, enhancing the
potential of Mammoth as a Nordiebased destination for recreational and compet
tive residents and visitors.

1 Conduct an economic impact analysis of the proposed facility(ies) . Trails have
become one of the most highly valued amenities for individuals and communities,
and there is a growing body of research demonstrating the potentially substantive
economic impacts a trail system (particularly Nordic ad/or biathlon) can have on a
community. Some of these impacts are quantifiable and others are more qualitative
ZOEEO OOOAU AAAOAOOAO Al OE ET OEA AAi 1 OA@O 1
nomic structure.

1 Highlight case examples of communities that have successfully implemented a
Nordic skiing trail system and program , specifically in rural areas similar in size
and economic characteristics ttMammoth Lakes.

1 Provide an estimate of financial feasibility for developing various components of
a Biathlon and Nordic venueplan, including direct and indirect financial and eo-
nomic benefits and revenues as well as theapital and operating expenses.

1 Recommend options for a permanent organizational structure  for developing,
operating, and maintaining aBiathlon and Nordic events venue, including private,
public, non-profit and quasi public/private entities, or working within existing
structures such as the MLTPA.

1 Coordinate a recommended plan with various trail user groups, land owners,
and other entities as well a s making a plan consistent with the objectives and
activities of the Town of Mammoth Lakes Trail System Master Plan. We will
identify the list of various stakeholders below, but this report takes particular co-
sideration of shared, versus singlaise trail systems, the cooperation and periodic
conflicts between trail user groups, and the management objectives of important
entities such as the US Forest Service, Town of Mammoth Lakes, and Mono County
government agencies.

1 Provide a phased, implementable plan .We understand the challenges of creaig
a successful competition and events venue as well as a comprehensive trail system
particularly where there are many variables-- technical, political, financial, and dt-
erwise z and our recommendations provide, inour view, a workable set of phased
actions, some of which can be implemented immediately upon the review and-a
ceptance of this report.

Mammoth Lakes Biathlon and Nordic Skiing Facility z Feasibility Study Page9



1.2 Activities Conducted

To prepare this report, we conducted the following activities:

1 Reviewed relevant plans, reportsmaps, and other documents including:
o Town of Mammoth Lakes Trail System Master Pldfammoth Lakes Trails
and Public Access Foundation (MLTPA) and various partners and parties, F
nal Draft, February 20009.
o Visitor Use Report, InydJSDA Forest Service, Reg 1 v h O. AGEIT 1 Al 6
-TTEOT OET ¢Cho ¢TptFgmmp AAOGAA 11T AAOA Al
o0 The Economic and Fiscal Impacts and Visitor P@&f Mono County Tourism
in 2008, Mono County Department of Economic Development and Special
Projects, prepared by LaurerSchlau Consulting, January 2009.
o0 Various meeting notes of the Mammoth Biathlon Advisory Committee
(MBAC), 2011
o0 Multiple maps and drawings provided by the MLTPA and US Forest Service
(Mammoth Ranger District Office), including the Mammoth Lakes region, and
detailed topographic and aerial photographs of the three priority sites ea+
luated in this analysis (Shady Rest, Panorama Dome, and Inyo Craters).
o International Ski Federation (FIS) Homologation Manual,'5Edition, May
2009
o International Biathlon Union (IBU),Event and Competition Ruldand related
documents associated with facility design and layout), 2010.
0 US Census, various documents.
o InfoUSA employment and establishment level data for Mammoth Lakes pzi
code 93546, accessed October 3, 2011.
o Various documents and maps associated with the Mammoth Lakes region
T 0OAPAOAA O3EOA %OAI OAOEIT - AOOE@o6 & O OAOE
gion for a Biathlon and Nordic Competition Venue, as shown in Appendix A; matrix
was evaluated and modified slightiyoy the MBAC.
1 John Morton visited Mammoth Lakes for several days in June 2010 with Tracv Lamb
of the United States Olympic Committee (USOC) to meet with Dr. Mike Karch and
others regading possible locations for a llathlon competition venue.
1 John Morton réurned to Mammoth for several days in March 2011 to observe and
AOOEOO xEOE -Aii1TOE860 EECEI U OOAAARAOOAEDOI h A
1 Conducted onsite visit to Mammoth Lakes from August 22 to 29, 2011, whiclm{
cluded the following activities:
o Oneday, onsite visit to the three sites prioritized by the MBAC (narrowed
down from 12 by the MBAC; see Appendix B f or the minutes of the MBAC
meeting where these sites were evaluated).
0 Meeting with MBAC members, after a onday on-site assessment of the
three sites WET OEOEUAA A O -1 001 1T 40AEI 06 OAOE
o Initial on-site conceptfor biathlon and Nordic skiing venue design by Morton
Trails at Panorama Dome and Inyo Craters (described in detail in Chapter 4
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of this report), including preparation of maps with assistance 'osm Chuck
Megivern of the MLTPA.

o Onsite review of design by members of the MBAC for the Panorama Dome
and Inyo Craters sites, and final debriefing.

1 Reviewed and evaluated other Nordic and traibased communities and studies;
analysis of academic and tradéterature on economic impact of trails and recra-
tional amenities.

1 Delivery of a draft of this document in midNovember to the MBAC, including staff of
the Inyo National Forest, MMSA, and Town of Mammoth Lakes. Comments were i
corporated into this final draft. It should be noted that this report is intended as a
detailed evaluation for discussion and decision making, but it is not a document
binding any of these or other parties to the recommendations and conclusions made
in the report.

1.3 Overall Structureof Report

In general, this report has two main components: firstan evaluation of the physical (e.g.,
topographical, climatic, location) and land use/management components to determine the
potential for a Nordic-based system trails, events and training ¢cger, and associated facH
ties; and second, an assessment of the economic impacts of a Nofaased strategy, theif
nancial feasibility of a strategy, and recommendations for plan implementation. Speciflea
ly, the remainder of this report is organized agollows:

1 Background z Identifying the geographic scope, general physal characteristics of
the Mammoth Lakes areadand ownership patterns and managementother trails
planning and development in the region, and a history dfiathlon and Nordic skiing
in the Mammoth areag

1 Considerations for Biathlon and Nordic Facilities z Including a review of key
components and distinctions of recreational and competition facilities, a summary
of the requirements forbiathlon training and event venues, Nordic skiing degn as
well asnational and international requirements for trails and venues, and use oaf
cilities for four-season trail activities such as running and mountain biking.

1 Potential Site Locations z Identifying the initial criteria matrix developed for eva-
luating sites by the MBAC, a discussion of the Shady Rest Area and Campgroond |
cation, and a detailed discussion and presentation of the concept designed for Ban
rama Dome and Inyo Craters locations (including benefits and challenges of eagh |
cation).

1 Economic Impacts and Financial Feasibility z Including an overview of the
AT 17 O6E OACET 160 A Aderhobraphidchatabteigids(nd @A Al A
nomic impact analysis of various scenarios dfiathlon and Nordic ski venue devke
opment as presented in the earér evaluation of sites, a presentation of the costs of
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venue development for different levels of investmentincluding capital and operd-
ing costs, and an overall assessment of the financial feasibility.

1 Organizational Management z Identifying options for how to implement recan-
mended alternatives, including forprofit, public, and non-profit structures based on
other comparable trail and Nordic communities and Mammoth Lakes existing trail
based organizations.

91 Developing a Broader Nordic Trail Network Concep t z Presenting a framework
for creating a more comprehensive vision of Nordic skiing in the Mammoth Lakes
region, case examples of other model Nordic skiing rural communities, programma

ic and event oriented NordictraitA AOAA AAOEOEOEA O ADNS Al 11 A ARE

tors, and point-to-point trail networks.

1 Summary of Recommendations z Highlighting prioritized recommendations and
phasing of a plan for implementation.

Mammoth Lakes Biathlon and Nordic Skiing Facility z Feasibility Study Page12



2.0 BACKGROUND

2.1 Mammoth Area and Geographic Scope of Analysis

The study area for this project primarily encompasses the commuty of Mammoth Lakes
in Mono County, California. The geographic area we evaluate includes both foemal mu-
nicipality of the Town of Mammoth Lakes, as well areas in the immediate vicinity within
the Mammoth Lakes Region of the Inyo National Forest. Mammoth Lakes is on the eastern

Map 2.1 z Mammoth Lakes and Mono County
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side of the Sierra Range, with road access via State Route 203, approxetya3.5 miles

from the north-south artery of US 395. Mammoth Mountain Ski Area, developed over fifty
years ago by ski pioneer Dave McCoy, is a dominant destination and employer in the region.
The area is bounded by the high Sierra to the west and southwieg/hich includes the

Sherwin Range to the south. To the north and east is the Long Valley Caldera, a volcasic d
pression which includes notable geologic features such as Inyo Craters and nearby Devils
Postpile National Monument. The area remains geologibaactive, with a 6.1 magnitude
earthquake in 1980 and continued thermal activity throughout and in the immediate vicin

ty of the Long Valley Caldera.

4EA 41 x1 1T&£ -Aii1TO0E ,AEAOh xEEAE Al I DPOEOGAO i1
2010 population of 8,234 (3,229 households), growing 16% from its population of 7,093
(2,814 households) in 2000.

2.2 Economic Structure of Mammoth Lakes Region

As described in greater detail in Section 6.1 of this report, Mammoth Lakes is dominated,
first, by the commercial resort of MMSA(which employs approximately 2,500), as well as
the tourism-oriented business and services stimulated by skiing and the fotgeason &
tractions of the Mountain. Secondarily, the US Forest Service controls most of the land-ou
side the Town of Mammoth Lakes. While only directly employing 75 positions, the USFS
Mammoth Lakes Ranger District provides a variety of logging, tourism, and recreational
activities.

Other government activitiesz including state, local, and other federal activitieg as wdl as

a medical center are also important employment sectors of the local economy. Additionally,
real estate, for both 2d homes and permanent residents, has been an important driver,
having a direct impact on construction, landscaping, and related economactivities.

2.3 Climate/Snow Characteristics

Mammoth Mountain Ski Areaand the Mammoth Lakes region is blessed with some of the
longest ski seasons in the country, often stretching from early November to late spring.
There is wide variation in this snowfall, depending on altitude. Table 1 below providesi€l
mate and snowfalldata for the Mammoth Lakes Ranger Station, which is located near the
business district of the Town of Mammoth Lakes (approximately 7,800 feet).

Mammoth Mountain Ski Areg with a 500 to 3,000 foot elevation difference from the station
represented in Table 21, receives a considerably greater amount of snow (as well as a
longer season where snows on the ground). Between 1969 and 2008, average annual
snowfall was 339 inches, with January and February averaging approximately 70 inches in
each month patrol.mammothmountain.com/MMSA SnowSummary6909.htm).
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Table 2.1z Climate and Snowfall Data z Mammoth Lakes Ranger Stati on

Nov Dec Jan Feb Mar Apr
Temperature
Avg. High 480 ¢ 410 ¢ 400 4 390 ¢ 45D ¢ 499 ¢
Avg. Low 220 ¢ 160 ¢ 160 /¢ 160 /¢ 200 ¢ 250 ¢
Avg. Snow 2% 126 226 205 254 9%
Depth

SourceMammoth Lakes Ranger Station, Western Regional Climate Center
(www.wrcc.dri.edu)

Temperatures are generally moderate compared to other notable ski resort areas, which
does provide an advantage for attracting Nordic antiathlon enthusiasts. The notorious
Sierra snowstorms, as well as high winds in certain areas of the Mammoth Lakes region,
can create significant difficulties for transportation, grooming, and hosting of events.

2.4 Topographyand Elevation

Like many areas of the US Vg the topography of the Mammoth Lakes area includesgsi
nificant features with a high degree of vertical elevation change. This can be a challenge for
Nordic ski trail design, as many trail systems are frequently located on large sidehilld- A
though the vast amount of logging and mining roads in the area to traverse this terrain are
often used for skiing and traitbased activities, these are often less than desirable altean
tives to the rolling nature distinguishing the history of the sport in Scandinavigdowever,

the Mammoth Lakes region does include, areas with terrain that is more varied in natuge
particularly near the USFS ranger station, in the Inyo Craters area, and in the cirque and
lake basins of Lake Mary and nearby areas.

In terms of elevation,most of the area would be characterized as higaltitude (at least ac-
cording to aerobic activity standards), with the Town of Mammoth Lakes at just under
8,000 feet (2,400 meters), the Lake Mary area at approximately 9,000 feet (2,750 meters),
and MammothMountain Ski Arearanging from 8,500 feet (2,600 meters) at the main ski
area base to over 11,000 feet (3,350 meters) at the summit. As a point of reference (and
discussed in greater detail in Chapters 3 and 4), the upper limit for international Nordic
and biathlon ski competitions is 5,900 feet (1,800 meters).

2.5 Land Ownership and Management

As M@ 2.1 indicates, the dominant landowner in the region is the US Forest Servicei- pr
marily within the Inyo National Forest. The Town of Mammoth Lakes is an incorpated
municipality and comprises both the Urban Growth Boundary (primarily private land) and
USFS land, of which a significant portion is leased by Special PermiMMSA(in addition

to other permit holders). The Bureau of Land Management (BLM) owns landell to the

AAOO 1T £# OEA OOOAU AOAAB8O DPOEI AOU &I ABO8 |/ OEAO
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partment of Water and Power, though, again, these holdings are at a lower elevation and_
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Map 2.2 z Mammoth Lakes Area Land Ownership and Management
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For purposes of this study, the two primary entities having a regulatory stake in a Blat
lon/Nordic competition facility are the Town of Mammoth Lakes and the US Forest Service
(Inyo Forest, Mammoth Lakes Ranger District). Both of these entities have had a history of
allowing trails and the type of uses proposed in this study. For developmeonf a facility on
USFS lands, there are a set of procedures required to evaluate any possible environmental
or other impacts as would be undertaken for a forestry operation or special use permit on
these lands.

For the Town of Mammoth Lakes, the adoptionfahe Trail System Master Plan, as well as
the passing of Measure R (allocating monies for recreational needs in Mammoth), areco
sistent with the trails, facilities, and uses proposed here.
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The one item that warrants particular consideration with respecto abiathlon facility is the
Firearms Ordinance in the Town of Mammoth Lakes (Chapter 9.08). While the ordinance
prohibits the discharge of firearms within a portion of the Town, an exemption includes,
O'1TuU 1T £Z£EAAO 10 AT OEOU vheEMamrEomGzaké:s}‘paWiele(pa%eA
ment to operate a firearms range. (Section 9.08.089Exemption3. The Mammoth Biathlon
event has successfully obtained a twday permit under this exemption. We would anti-
ipate the potential for obtaining a longerterm permit, under conditions of specified hours,
protocol, and supervisory personnel for a range that is within the jurisdiction of this ordi-
ance.

A PAO
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apply to areas both within and outside the Town of Mammoth Lakes. There are exemptions,
ET Al OAET C O!'TU PAOOIT xET EAO A OAAREOAA A DPA

of Mammoth Lakes to operate a firearms range who is acting within the scope of therpe
i EO80

Finally, the Inyo National Forest does restrict the use of firearms in some areas, including
across or on a Forest Development road or hiking trails, or developed recreation area or
occupied area. Coordination with the USFS in this regard would be important for designa
ing a permittedbiathlon range, for use during events and training.

2.6 Mammoth Region Trails

Mammoth Lakes has the benefit of having completed a comprehensive trail planning
process, documented in th&own of Mammoth Lakes Trail System Master Plaee
www.mltpa.org for the plan and other related resources)This effort was a multiyear initi-
ative, updating a townwide trails plan last undertaken in 1991, as well as related activities
including a General Bikeway Plan (2007),i@&ewalk Master Plan (1997 and 2003), Physical

Development and Mobility Study (2006), Parks and Recreation Master Plan (2007), and the

47T x1 60 ' AT AOAT 01 AT jqgmmyxQs

In addition to a multi-faceted inventory and set of recommendations for motorized and
non-motorized trails throughout the Mammoth Lakes region, th@rail System Master Plan

identified existing winter recreation trails and facilities and a comprehensive assessment of

AT i1 OTEOU | Ai AAOOGS6 ET OAOAOOO8 / £ OEAop w
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popular (based on 316 respondents). Clearly, Nordic skiing is a longstanding and popular
activity in the Mammoth area, and there is demonstrated interest in expandinifpe oppor-
tunities for these activities.

A long and detailed list of recommendations emerged from this planning effort; outgrowths

of this effort (both concurrent and after the plan was published) has included the stren

thening of the Mammoth Lakes Trails ad Public Access organization (MLTPA), Measure R

(a vehicle for financing trails and other recreation improvements and activities, via agn
tion by the Town Council and subsequently voters of Mammoth Lakes in 2008). Since the
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adoption of Measure R, and theompletion of the major portions of the currentTrail Sys-

tem Master Planthere have been a number of concurrent efforts to implement many of the
recommendations made in the plan. This includes development of important segments of
the bikeway and multiusetrails, mountain biking trails for open public use MMSAoper-

ates a privatelyrun mountain bike park), backcountry access (such as to the Sherwin
Range, known as the SHARPS initiative), and other activities. This current study is in many
respectsa comporent of this broader Mammoth region trails initiative, funded in part by
Measure R and in cooperation with the major stakeholders associated with trails and land
management in the region.

2.7 Biathlon and Nordic Skiing in Mammoth Lakes Region

The Mammoth Lakesarea has had a long tradition of Nordic skiing, primarily in the vicinity
of the Lake Mary basin and the operations of the Tamarack Lodge facility. Dedicated skiers
from coastal southern California have frequented Mammoth for several reasons. Not only is
it the closest major Nordic skiing venue to the population centers of Southern California,

AOGO EO AT AOOO OI i A T £ OEA TAOGETTB60 1100 00011
snow, and multiple recreational options for all types of winter users.

Additionally, as part of the Far West region (as defined by the United States Ski andvéno

board Association), there has long been a strong Nordic skiing community for recreation

and competition along the Sierra crest. Much of this concentration has been focusedhe
AAETAT$STTTAO 0AOO AOAAh AOO -Aii T OEGOmMOEEAOO
munity (albeit the drive between the two major regions can be long, particularly under

winter road conditions).

Much of the growth in popularity of Nordic skiing h Mammoth over the past decade can be

credited to two-time Winter Olympian, and multiple National Cross Country Ski Champion,

Nancy Fiddler who made her home in Mammoth when she retired from international co-
PDAOGEOGEI T8 110 11T A 1 £ emblddadEtdsANadxy Had i3redd OAAA OO ADI
youngsters in Mammoth to try Nordic skiing, and coached several promising high school

age competitors on to impressive results at the collegiate level.

In the past, it appears that the majority of Nordic skiing in the Mamoth area fell into three
categories. Skiers who sought out groomed, technical trails for training or racing would be
drawn to either the conveniently located groomed trails at Shady Rest, or the more d¢ha
lenging network maintained at Tamarack Lodge. Theh@dy Rest network can be easilya
cessed from downtown Mammoth and features very forgiving terrain, ideal for novice
skiers. In contrast to Shady Rest, the Tamaala Lodge trail network, located just over a mile
into the mountains from downtown, appeals tahe more advanced skiers. While benefiting
from the jaw-dropping scenery of the Lake Mary area, the Tamaaia trail system predomi-
nantly make use of existing Forest Service roads. These trails generally climb from the
Lodge, and therefore reach an elevatioabove sea level where altitude exerts a significant
impact on endurance sports. An additional issue facing the Tamadatrails is the require-
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ment to share access (at certain times during the season) with motorized recreationat-e
thusiasts.

Finally, backcaintry skiers who preferred untracked routes leading to alpine snow fields
found access to their favorite terrain via plowed Forest Service roads and maintained tlai
heads.

2.8 Regional Location

Mammoth Lakes and Mammoth Mountairski Areawould be characterized as a destination
location for winter and other recreation activities. From the Los Angeles area, Mammoth is
a 5 % hour drive; from San Diego, it is nearly 7 hours; from the San Francisco Bay Area, it is
6 %2 hours; from Las Vegas, it is 6 hours; and frothe closest metropolitan area, Reno, it is

3 % hours. Commercial air access is offered daily, from Los Angeles, San Francisco, $an D
ego, and other coastal California airports, with different daily schedules during summer

and winter seasons. Weather doegose a significant issue during winter months for air
access, primarily due to the storms that provide the area with the ample snow for which is
so well-known.

Compared to other Nordiecbased destinations (andbiathlon communities), Mammoth
Lakesrequires significant transportation logistics, but it is not dissimilar to other such des-
tinations as the Methow Valley, Washington; Hayward/Telemark, Wisconsion (site of the
American Birkebeiner cross country ski marathon); Ft. Kent and Presque Isle, Maine (host
of recent major World Cup Biathlon events, located in the most remote corner of the mno
theastern US); and West Yellowstone, Montana (a central gathering place for the Nordic
community during Thanksgiving week).

The well-established resort community centeredaround the Alpine area of Mammoth
Mountain Ski Areg as well as a broader Nordic skiing community primarily towards the
central and northern Sierra (centered in the Lake Tahoe areglso provides Mammoth
with a good foundation for further Nordic skiing ard related trail-based development. It
does require continued enhancement of its Nordic, and trabriented, reputation to attract
the necessary destintion visitors and those who choose to locate 2 homes or permanent
residencesin part because of Nordiand related amenities
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3.0 CONSIDERATIONS FOBIATHLON AND NORDIC FACILITIES

3.1 Competition and Recreation

Although this feasibility study focuses on the development of a worldlass competition \e-
nue for biathlon and Nordic skiing, it is important to mention at the outset of this chapter
that such a facility is not mutually exclusive of recreational cross country skiing, or other
recreational trail-based activities during the nonawinter months. We recognize that he

trails for any Nordic facility will only have competitive events during a limited number of
days over a skiing season. Because of this, we believe it is important to design the trails,
and other supporting facilities, to offer a similarly high quality &perience forrecreational
skiers. A wellplanned configuration of trails can both meet the highest standards of oo
petition, while also offering options for users of all abilities when events are not being held.

Additionally, a sound venue design will acammodate those who are not participants in the
eventsz including spectators as well as recreational skiers. Oftentimes, a cross country ski
center or trail facility will host competitions but, during these events, will not have anla
ternative for recreational skiers (who are often the major revenue generators of centers
charging a day pass or user fee). The solution to this problem is to plan for alternative rec
eational trails and experiences that are separate from the competition venues. While the
discussion below provides a fair amount of detail regarding the requirements for a conap
tition facility, we place a high priority on recreational users in the overall venue and trail
layout and design.

3.2 Biathlon

Biathlon is a sport that has had a limited, but growing, following in the United States. Once
dominated by military personnel,biathlon is now governed in the US by the United States
Biathlon Association (USBA). Thanks in large part to the exciting leadasitges which occur
on the shooting range during a biathlon competition, the sport has enjoyed dramatically
increased popularity internatioanally, including extensive television coverage at recent
Olympic Games. It is not uncommon for weekend, World Cup biddn competitions to

draw European television audiances comparable to the Super Bowl here in the States.

In recent years, administrative changes within the USBA, the recruitment of top European
coaches, and significantly enhanced funding of the U.S. atlelehave resulted in improved
international results for American competitors. This in turn, contributes to more interest
among young, aspiring athletes. The remarkable success of the annual, Mammoth Biathlon
event, which last March drew almost 200 participats (and perhaps as many spectators) is
a clear indication of the rapidly growing popularity of the sport.
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3.2.1 Biathlon Requirements
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lon venue in Mammoth will ever hos$ a major international competition (where 1,800 ne-
ters is the current, official maximum elevation). It is feasible, though, that high level trai
ing camps and even major regional or national competitions can be held at Mammoth.

It should also be noted tlat due to the impact of climate change in Europe and around the
world, both the IBU and the FIS are currently studying the existing elevation standards. As
venues which have annually held successful world caliber competitions for decades are
now facing reairring challenges of inadequate snow and more moderate temperatures-|
cations with more dependable conditions are gaining attention, in spite of their previously
unacceptable elevation above sea level. As we describe in further detail below, there are
also certain international requirements (as promulgated by the International Biathlon -
ion, or IBU) which govern venue layout and facilities. We have undertaken our work with
the IBU requirements as a guide, understanding that formal IBU licensing is unlikel

3.2.1.1 International Biathlon Union

As discussed above, the IBU establishes the requirements foathlon rules and venue
standards. For highlevel competitions, the IBU issues licenses to venues in two categories
Z an Alevel (suitable for World Cups, World Gampionships, and Olympic Games) and-B
level (suitable for the US Olympic Trails, NorAm Cup, and Youth and Junior World @ha
pionships). In general, we have considered the requirements of alBcense level of venue,
(again, with the understanding that sucta license, under current guidlines would be -
likely to be formally awarded because of elevation). Below, we provide a summary of the
major requirements of a venue suitable for that envisioned in the Mammoth Lakes region

3.2.1.2 ShootingRange

Modern biathlon requires a shooting range 50 meters from the firing line to a target. A-
though the IBU requires electronicallyoperated targets, it is considered acceptable to have
metal targets operated manually with a rope strung down the range and reset after a
participant has completed a shooting bout (five shots).

Because the nature obiathlon competitions has shifted to include more mass start and

larger events. IBU guidehes require 30 points (with two spaces added in reserve). For

2 Pursuit races include two separate races, with the first race (typically in an individuabr interval, start for-
mat) determining the order of start for the second race. A racer for the first event with a time 20 seconds-b
hind the best competitor, for example, would then start by that same amount for the second race. The first
competitor crossing the finish line in this second competition would be the overall winner of the pursuit
event.
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Mammoth, a facility with 20 points would be sufficient  for major regional and occasional
national-level events. Firing lanes require a minimum of 2.7 meters each, equating fo-a
proximately 54 meters in width for a range. On the sides and behind the firing line, anrea
then berm of 3 to 6 meters in height provides protection for wind and added safety for
shooting.

| cddeofsafetydp EO Al O Ai 1 OEAAOAA AO DPAOGnsialy OEA
errant shots from the firing line endangering human safety or settlements. This cone of

safety is generally defined as a 45 degree angle protruding from each corner of the firing

line outward, and can be modified based on natural topography. A2 2aliber standard \e-

locity bullet (that used for biathlon competition) can travel approximately one mile before

losing the capability to be a significant safety threat. For this reason, range layout seeks to
have little to no human activity or settlementwithin a one mile distance from the firing line

within the cone of safety.

The aspect (layout direction) of a range should generally face to the north, to prevent pa
ticipants from shooting into the sun (which generally arcs across the southern sky). This
general rule-of-thumb is not absolutely firm, as natural topography (i.e., terrain and vegat
tion behind the firing line) and consideration of other factors (i.e., wind, cone of safety, etc.)
can determine ranges that do not necessarily face northward.

Protection from wind is another important characteristic in range layout and location.
Though it is certainly acceptable, and even anticipated to have a degree of wind during a
biathlon competition, as it adds to the skill level required of competitors, it isonsidered a
detriment to have a range which has strong wind gusts, especially cressnge.

The area immediately behind the firing line requires room for @hooting ramp , skiing
lane, coaches area, andmedia/spectator area . This area can be approximatel§0-15
meters deep. The most desirable access to these areas (by individuals on foot) is via a
bridge overpass or tunnel underpass, where possible, which eliminates the necessity of
coaches, officials , journalists and spectators walking across the preparete course .

3.2.1.3 Stadium

4EA OOOAAE biatdon & Aldrdid skErading) facility consists of thestart, finish,
spectator area, timing facilities, wax testing, and general staging areas . Thepenalty

loop, which needs to be 150 meters in distance, is also typically part of the stadium/range
area. The penalty loop is typically oval or circular in shape, but can take other forms as long
as it is located shortly after competitors leave the range, is acces®lbr entry and exit,

wide enough for passing, and does not contain any sharp corners.

The start/finish area typically requires a flat space about 150 meters long by about 30en
ters wide. The start lanes will be up to 11 meters wide and at least 100 meters from where
the standard trail system begins. The finish area must be a minimum ofl® meters in

width in the final 200 meters prior to the actual finish line, with an additioral 10-20 meters
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of transition area past the line. In general, the range, shooting ramp and coaches/media
area, start, and finish areas should be clear of trees and vegetation, though selective pxce
tions are possible particularly at the borders or cornersf these different zones.

There must also be accommodation for spectator access and viewing, often situated in the
AOAA AAEET A All 1T &£ OEA OZEAIT A T £ Pl AU6qg OEA
lanes, penalty loop, etc. These spectator areakso can be skillfully accommodated between

the various competition areas or on bridges or structures.

Finally, the increasing popularity ofbiathlon (particularly in Europe) is, in large part, attn-
butable to televised coverageSpecial considerations to accommodate television and
media coverage include sources of power, weHlocated and multiple camera locations,
sections of the course that provide optimal camera angles, microphones in the range infield
just below the shooting platform, and space for akrtising by corporate sponsors (such as
inflatable start and finish structures. Although this may not be a priority at the outset for

the Mammoth facility, it may be at a later time, and incorporating consideration of these
components in the original planwill eliminate the need for inefficient retrofitting of these
features in the future.

3.2.1.4 Course and Trails

For biathlon, preferred loop distances include 2 Kilometer(K), 2.5K, 3.3K, and 4K config
rations (which can be undertaken as a series of cutoffs on tlsame loop). Other distances
to incorporate, if possible, include 1K, 1.5K and 3K. Because skating is now the only style
used inbiathlon competition, there is a need for trails of sufficient width. A standard width
of 6 meters allows at least two competibrs to ski side by side an minimizes the occurance
of obstruction in races. On uphill sections, a wider trail is preferred (fobiathlon) though
not required under IBU standards.

Under IBU guidelinescourses need to meet sufficient total climb requirement s for

each loop distance. For a 10 kilometer course, for example, the total climb standard is from
300 to 450 meters, which translates to 100M to 150M for a 3.3K loop. A 7.5K relay course
(3 loops of 2.5K) requires a total climb from 200M to 300M, or 67Mot100M for a 2.5K

loop. The IBUEvent and Competition Rules, 20%identify all of the other course distances
and climb requirements.

In addition to creating courses testing a range of skiers physical and technical abilities,
there are some other trail corsiderations specific tobiathlon courses. Aruphill approach

to the range has become a preferred feature, encouraging competitors to enter a shooting
stage with a higher pulse (and requiring additional marksmanship skill)Challenging

loops, either in theform of at least one significant climb or multiple climbs which offer
fewer opportunities for rest, again provide the opportunity for the best athletes to separate

3 www. Biathlonworld.com/media/files/downlo _ads/Handbook2010_e_cap3IBUEventandCompetitionRules.pdf
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themselves from a packSelected paved loops designed for rollerskiing offer offseason
training and competition opportunities (applicable both forbiathlon and Nordic skiing).
Such loops require particular consideration of trail design, with safe turns and long runouts
on downhills.

As we describe later, the course and trails fdsiathlon events are similar to those of other
Nordic skiing competitions, as described in the FIS homologation requirements. In general,
the FIS requirements are far more detailed and specific, with respect to the trails and
courses, than those fobiathlon and the IBUstandards. Overall, a weldesigned course for
biathlon is also one that is highly suited for Nordic events, and vieeersa.

3.2.1.5 Supporting Infrastructure

While the range, stadium, and trails comprise the most important backbone of a world
classbiathlon venue, there are additional facility requirements, depending, again, on the
level of competition the venue is intended to host. A partial list of these facilities includes:

1 Main Lodge/Building , including some or all of the following:
o Common area
Bathroom and clanging facilities
Locker/team rooms
Competition office
Jury room
VIP rooms
Media room
Food and beverage facilities
Storage areas
Waxing areas
Medical facilities
0 Anti-doping testing room

1 Wax Cabins

0 Up to 30 separate, ventilated rooms for wax technicians artdam changing
Parking
Spectator Area

o 1,000 people for major events
1 Extra space fotemporary structures , such as:

0 Media trailers

o Food and beverage tents

0 Athlete common areas
Grooming/Equipment Building
Timing Building (if separate from main building)
Range Control Building , which supports electronic target systems and requires
special building specifications such as bulleproof siding and plexiglass windows.
9 Other Storage Sheds, as needed for fencing, supplies, and other equipment

=a =9
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A recent trend hasbeen to accommodate much of this supporting infrastructure itemp o-
rary structures such as tents and trailers  (for example, the traditional wax cabins can be
substituted or supplemented with trailers specifically outfitted for this purpose). This use

of temporary facilities eliminates the need for permanent infrastructure. Key requirements
for these temporary facilities include flat, easily accessible areas of sufficient size. Creating
permanent facilities, in particular a main lodge or building, does alle flexiblity for recre a-
tional and other users during norcompetition periods.

Other facilities includesnowmaking (though likely not needed in Mammoth) andcourse
and range lighting . Again, these are investments required only for venues hosting major,
often international, events and may not be a priority for the Mammoth facilities at this
stage.

3.2.1.6 Other Considerations

For obtaining formal IBU licensing, there are a number of other considerations that are not
necessarily associated with the actual competitiortself, but worth summarizing here.
Again, we recognize that issuance a formal IBU license is improbable under current getd
lines, but the following factors are important for high level competitions, as well as hosting
elite training camps. This list inclues:

1 Availability of accommodations within 10 kilometers of the venue, including non-
ber of hotels, their quantity, and their fees.

9 Distance to the nearest major airport, and ground transportation options from the
airport, including costs.

1 Medical support facilities, including a hospital and/or first aid center.

1 Cultural/social events

In our view, the Mammoth region offers most of these other factors, with perhaps the-e
ception of reliable access to an airport. While the local airport offers service, it cée cost
prohibitive or unavailable during periods of poor weather. Reno provides the closest viable
option, requiring an additional 3 hours drive time (although there are numerous current
and former World Cup venues that have required more onerous traveli@ngements).

3.3 Nordic Skiing

3.3.1 Overall Trail Planning and Design Considerations

Current Nordic competition venue design and layout focuses on a couplefattors or is-

sues In former times, endurance athletes were seen at the starting line then disappeared
into the woods for an indeterminate amount of time before the leaders burst back into view
as they sprinted the final yards to the finish line. This was equally true for high school cross
country running races as well as Olympic Nordic skiing. But some tinago, designers of
Olympic Nordic skiing venues began to consider the spectators. Soldier Hollow, the site of
the Salt Lake Olympic Nordic events in 2002, with trails traversing a large, nearly treeless
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bowl almost entirely visible from the start/finish stadium, set a new standard for spectator
enjoyment. Now, all new Nordic facilities make an effort to bring the competitors within
view of the spectators multiple times within a race. In designing a high level competition
venue,the spectators should be consi dered just as much as the athletes .

The second issue is compliance with international course standards, known as homadeg
tion. For decades, racers from all corners of the world have been awarded points based
upon their performance, relative to each otherTheoretically, by consulting the FIS (Inte
national Ski Federation) points list, it would be possible to accurately rank a skier frona-J
pan, another from Montana to a third from Norway, even though the three may never have
actually competed against each der. However, the validity of the points list depends upon
the relative consistency of the race courses throughout theinter world . While there are
hundreds of homologated coursescrossScandinavia, there is only a handful in the USA,
and many top Ameri@n athletes were receiving inaccurate points by competing on courses
that did not meet international standards. The FIS recently gawbe U.S. Ski Team an it
matum: no more points would be awarded on coursewhich had not been homologated. As
a result, the U.S. Ski Team is frantically trying to get courses approved all over the nation,
and at the same time, adjusting competition schedules to favor race venugkich meet in-
ternational standards.

Without delving into all of the details of these standardgthe recent FIS manual is 70 pages
long), it is useful to review a few of the relevant considerations.

3.3.2 FIS and USSA Homologation

Many of the characteristics already addressed with respect tolaathlon venue (Section
3.2) are valid for Nordic ski venues ad do not need repeating. There are other requa-
ments, as specified in the FIS Homologation Manual (latest edition, 2009).

3.3.2.1 Course Length and General Layout

USSA and FIS course distances range from sprint distances (generally 1.2 to 1.8 kdlom
ters), 2.5K,5K, 7.5K, 15K, 20K, 30K, and 50K. For course design and layout, many of these
competitions, particularly the longer distances, can be held on courses of shorter length-u
ing multiple loops. For example, a 10 kilometer race may be held using a single hoaiol

gated 10K courseor two 5 Kloops, four loops of 2.5K, or some combination thereof. To be

a bonafide homologated course, the measured distance must not be less than or exceed 5%
of the actual event distance (i.e., a 5K race course can be 4.75K to 5.2b#ctual measured
distance).

4 http://www.fis -ski.com/data/document/homologation -manual2009.pdf
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Although biathlon events have a somewhat different sequence of loop distances, they are
not mutually exclusive. Through careful design, one can create cutoffs for numerous loop
distances.

New events have also been introducedhcluding sameday duathlon races, where a skier
races the first half using the classic techniquiéhen changes skis midway through the event
to ski the second half using the skating technique. In terms of course design, this poses a
challenge, as both poiibns of the course must meet all homologation standardgwhich

may or may not includethe use of the same loop.

ylT Al 1T PpOEiIi Oif OEOOAOQGEITTh Ai OOOGAO 1T £ A&&EAOAT O
a 10K course would include cutoffs to allow 7.5K5K, 3.75K, 2.5K, and even a sprint course.

This is not always possiblebut desirable. At the same time, it ipreferable to have multiple

loops that return , at least within sight of the stadium (i.e., start/finish) area multiple

times, again forspecA O1T O ET OAOAOOh AT EAT AAT AT O 1T &£/ OEA AO
to use a relatively small land footprint for multiple distancesFor example, the 15 kilone-

ters of cross country andbiathlon race courses at the 2010 Vancouver Olympic Games were

all contained within a single square kilometer.

3.3.2.2 Required Climbs and Terrain Elements

To meet FIS homologation requirements, a course must include a minimum number of

climbs within a prescribed distanc8 &1 O A@AI B1 Ah A v Al Al A®GBA TR W
least 30 meters but not more than 50 meters in elevation difference (from the low point to

the high point of the climb) with at least a 6% average gradient. In addition, a 5K course
mustalsocontai AO 1 AADROEOEORA DAAE xEOE A [ ETEIOI 1,
gain. For 10K courses, A&limbs have higher thresholds, although, as already mentioned,

one can hold longer races using multiple loops.

These climbs should also come withiprescribed sections of a course. For example, the
first A-climb should not be within the first kilometer of a 5 kilometer course, and the last A
climb should not be in the last kilometer. Also, a gradienithin a cross country course
should not exceed 18% foranA 3OAT AAA PAOET Ah O AEOAIcOOACA C
AOOO xEAT AT i DPAOGEOI OO OOA OEA OEAOOEIT CAITAd O

Downhills must be safe but also test technical skills. Omecent change in homologated
course design is the discourgement of long straight downhill sectionswvhich encouraged
racersto draft each other for long periods (as in a bike race). Major international compiet
tions, such as at the Salt Lake Olympic Games at Soldier Hollow, providadlimost a can-
ical situation where the two leaders of the fourman relay slowed down, nearly to a
standstill, each athlete reluctant to take the lead, thus providing an opportunity for the at
er to draft coming into the stadium andrecover for the final sprint for the gold medal To-
day, there is an emphasis odesigningdownhills with multiple turns and changes in ga-
dient to discourage drafting
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While the traditional maxim in course design used to be 1/3 uphill, 1/3 flat, and 1/3 dow-
hill, course design and meeting the homologation ahdardsz particularly for the required
climb elementsz has become much more sophisticated. Courses tHadve previously been
respected venuedor major national and even international competitions (such as the
courses used in the 1980 Winter Games at LalPlacid) do not currently meet these mal-
ern homologation standards, in large part because they do not embody the required climb
and terrain elements.

Finally, sprint courses require a somewhat different set of standards, with two significant
climbs and,if possible, very technical turns to accentuatéhe strategic positioning of racers.
Additionally, the climbs must be of a gradéetween 12% and 18% to discourage any skiers
ET A Al AOOEA OAAEPEN Gdingaing the néd foithe Sldvér Gidk1 A
wax) an entire race.

3.3.2.3 Course Width Consideration

Course homologation also requires established trail widths, depending on the type of FIS
sanctioned competition that can be held. These event categories, and their corresponding
course width requirements, are as follows, according to the most recent FIS Homologation
Manual:

Az Individual classic technique (minimum width, 3 meters)

B z Same as A + individual freestyle technique, relay classic technique (normal
width of uphills, 4M)

Cz Same as B + tay freestyle technique, mass start classic technique, sprint classic
technique (normal width of uphills, 6M)

Dz Same as C + relay both techniques, mass start freestyle technique, sprint free
technique (normal width of uphills, 9M)

E z Pursuit competitions: two courses C or D or one course with minimum width of
uphills 12M

Category A is relatively easy to accomplish. AAAOOA T £ - Ai i1 OE60 OACAO/
are often large and spread apart), most areas would require minimum cutting and modest
excavation to meet an A category designation.

Category D provides the greatest flexibility in events, but would require major uphills ¢o
structed to a 9meter width. If Mammoth were to pursue this level of homologation, this
venue would be one of less than half acken existing or plannedn the US at this level and
would be suitable for major national, and even international, competitionsAgain, though,
the current elevation above sea level restrictions may not allow Mammoth to pursue formal
FIS homologation, buit could be known as a venue which complies with all of the other
requirements for a certified venue.
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3.3.2.4 Stadium Requirementg Nordic Ski Venues

The stadium requirements for a Nordic venue are similar to those dafiathlon venues, ds-
cussed earlier, and thewo disciplines frequently share the same stadium. The primary &
ferences include accommodation for potentially larger mass start events, specific config
rations for new events (such as duathlon and sameéay pursuit races), and a generally
more stringent set of standards as identified in the FIS homologation specifications.

Part of the homologation process is ensuring that the stadium is sufficient in size (preter
bly 200 meters in length and 80 meters in width), is relatively flat (though there is a pref
rence for a slight uphill into the finish line, and downhill starts are discouraged though not
completely restricted), anddesignatedareas for glide wax testing, a warrrup track sepa-

rate from the race course, timing facilities, spectator viewing areasgp lanes, pedestrian
crossings, and staging areas for athletes and course officials and workers. Map 3 provides
an illustrative stadium layout that meets current homologation standards.

Figure 3.1-) 1 1 OOOOAOEOA O3 O0AAEOQI 6 foraNardiiskiogr & ET EOE
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3.3.2.5 Other Homologation Considerations

Like the IBU licensing requirements foibiathlon, there are some other considerations in
the FIS cross country ski competition veue homologation process.

First, there is a need for adequate road access to the venue and a limited distance by which
athletes, coaches, officials, or spectators would need to walk from their vehicles to the-v
nue.

Second, there is a requirement to dematrate adequate grooming equipment and mar
tenance facilitiesz in general at least one Pisten Bullgype machine supplemented with
smaller snowmachines capable of pulling a Nordic tracking sled (such as a Tidd Tech or
Ydlowstone Track System, for exampleare considered a minimum threshold.

Finally, an organizational history of hosting races of a higher caliber is considered; Ma
| T OE6O EEOOI OU 1T &£ EI OOEIi ¢ AT OE 1 AOCA AEOEUAT 6
sufficient to meet this more qualiative, FIS homologation consideration.

3.4 Four-Season and Other Trail Uses

As mentioned earlier, trails that are well designed and carefully constructed for Nordic
skiing are desirable for several other activities as well:

3.4.1.1 Mt. Biking

Mountain biking has becone one of the fastest growing sports in America, and is still ewol
ing into several specific variations. While hard core enthusiasts may seek the thrills of
down mountain riding or technical, single track routes with challenging, specially ¢o
structed features or elements, a large number of riders enjoy the twists and turns, the
climbs and descents of a Nordic ski course. If single track mountain biking is the primary
summer activity, the vegetation can be permitted to grow on the ski trail (until late intte
fall) creating the impression of single track riding. In addition, bona fide single track dive
sions can be added to a ski trail giving the hard core riders much of what they crave.

The Mammoth region enjoys a substantial mountain bike community, witthe commercial
operations of MMSA as well as a growing public trail network which offers a combination
of double-and singletrack routes. One dual feature of a bonafide competition facility, albeit
primarily designed for biathlon and Nordic events, is thdunction of staging: large areas for
mass starts, spectator viewing, and many of the other components which were discussed
above. Cross country mountain bike racing encourages the use of large start/finish areas,
followed by double-track sections, interspesed with single-track riding supplemented

with selected doubletrack sections to allow for passing.

3.4.1.2 Hiking and Walking
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Although many hikers are motivated to reach a destination, a summit, a mountain pass or
an Alpine lake, others prefer a well maintained;learly signed loop that will get them back
to their starting point. Additionally, many prefer the ability walk side by side, which most
traditional hiking trails do not offer. Ski trails are ideal for this type of hikng or more le-
surely walking of different durations and difficulty.

3.4.1.3 Running

3AAT Uh 17100 OAOT OO Al O1T 6ouo OOT T ET divieidns | 6O Al
or on golf courses. It is relatively rare that high school or college runners actually compete

on trails through the woods, iare enough that a variation of the sport, trail running is gai-

ing popularity. Nordic ski trails are ideal for this type of event because they are typically

more challenging than traditional cross country courses, and they are wide enough to eas

ly accommadate the mass starts common in the sport. In addition, serious runnersefy

guently favor well maintained woods trails over pavement to minimize overuse injuries

and stress fractures.

-Ai i 1T OE6O0 AOOAAI EOEAA OADPOOAOEIT 1T makeaded DOAIT EAO
cated venue for training and competitive events a potentially highly desirable center for
many aspects of runningbased programs and activities.

3.4.1.4 Other Activities

In addition to the other four-season activities mentioned above (aside frorhiathlon and
Nordic skiing), the event venues proposed would also serve as excellent sites for orientee
ing competitions, cyclocross races, and wilderness triathlons. In addition to competitions,
the proposed venues would make desirable locations for fund raisinrgventssuch as walks

for breast cancer ski-a-thons for community charities, etc.!  x T | A Fadhon irOMB-E
chorage,Alasaka scheduled intentionally every year on Super Bowl Sunday, raisesriu
AOAAOG 1T £ OET OOCATAO T &£ ATl11 @O O 00pDPI OO0 OEA
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4.0 POTENTIAL SITE LOCATIONS

There are numerous possible locations for the type of trail system and event venue being
described in this study. As part of this feasibility analysis, Morton Trails worked with the
Mammoth Biathlon Advisory Committee(MBAC) in developing a set of criteria so that a list
of potential sites could be evaluated initially. A subset of sites would then be chosen from
this process for more inrdepth analysis by Morton Trails, particularly during the onsite

field investigations in August of 2011. This chapter discusses these criteria, the evaluation
of potential locations, the initial selection of three sites for ofsite evaluation (Shady Rest,
Panorama Dome, and Inyo Craters), and a detailed discussion of these three sitest{par
larly the latter two which were determined to be superior, which led in turn to the deve
opment of a conceptual venue design for each).

4.1 Criteria Developed for Evaluation of Sites

Appendix A provides a detailed matrix of criteria that was developed fahe MBAC to use
ET AOAI OAOGET ¢ bl OAT OEAI 11T AAOQEITT 08 4EAOA
and FIS homologation guidelines as well as other factors specific to Mammoth Lakes and
the expressed needs of the stakeholders involved in thiswsly. The criteria are summarized
below:

1 Altitude zthe altitude of a site may have an impact on attracting major events and
an influence on the resulting design of trails (i.e., higher elevation is generally a
potential deterrent)

1 Topography -Elevation Difference z the optimal terrain for event venue and
course design consists of rolling areas with sufficient flat spaces for rangeast
dium, parking, and other facilities. Additionally, the terrain must have sufficient
possibility for adequate elevation clange to meet necessary climb requé-
ments. It is also preferable to have the start/finish area neither at the high nor
low point of the course/trails.

1 Snow Cover and Temperature z Sufficient snow cover is necessary throughout the
main winter ski season (ie., December through March), with the possibility of
early season skiing (preThanksgiving) as well as late spring (April and later);
also a preference for sufficiently cold, but not severely cold temperatures.

1 Proximity to Center of Population z Venue shaild be close to center of population
for convenience (even within walking distance), but théiathlon component
warrants consideration of a liveround shooting range, which may be more
suitable at a site somewhat removed from major populated areas (wheréere
may be municipal or other shooting restrictions).

1 Size of Areaz A minimum of 250 acres, or 1 square kilometer, is necessary for a
competition venue. Larger areas provide more flexibility for the venue ander
lated trail configurations.

1 Potential Size and Proximity of Range, Stadium, and Parking z Main venue fa-
tures require flat areas (or spaces that can be excavated) in proximity to gar
ing and spectator/athlete/volunteers, etc. facilities.
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1 Aspect z Snow coverage and retention favors northerly facinglopes. Typically, b
athlon shooting ranges are oriented so that the participants shoot towards the
north, away from the winter sun.

1 Wind Exposure z Prevailing wind direction as well as patterns of sustained winds
and potential gusts have an impact on skig and shooting. Strong winds across
a biathlon range are not desirable.

1 Vegetation/Cover z A mix of open and wooded areas provides variation, visibility
(for participants/trail users and spectators) as well as protection from wind
and cold exposure.

1 Proxi mity to Existing Infrastructure  z Existing warming lodges, parking, and dt-
er facilities offer appealing options to constructing an entirely new facility. Go
struction costs can be minimized by the use of temporary structures such as
yurts, tents, and porgble trailers (especially for events).

1 Ownership and Usership Constraints/Issues z A variety of public vs. private, cu
rent vs. anticipated needs for trail operations, as well as maintenance, permit or
related requirements, can often be the most significdrfactors in the selection
of a permanent venue location. (These issues are often overlooked at the-ou
set).

1 Proximity of Trail System to Other XC and Related Trails z Evaluating the bere-
fits of being within or proximate to an existing system against ben#$ of inde-
pendent networks (i.e., separating recreational from competition/training trail
uses).

1 Major Conservation, Environmental, or Land Use Conflicts/Constraints  zZ These
issues would include wetlands, sensitive habitats, geologic activities as wed a
other land uses (such as industrial activities) which may or may not be compa
ible with a venue of this scope and character.

1 Snowmaking Possibilities (if necessary) z lower altitude sites that may have less
reliable snow could be enhanced with modern snemaking technology, -
pending on availability of water, temperature patterns, and other factors.

These criteria, and specific measures for evaluating them, were provided to the MBAC. A
total of 12 possible locations were considered, using the matrix asgaideline. These other
sites are noted in the minutes of the MBAC meeting of July 20, 2011 (included in Appendix
B).Three sites were chosen from this list for evaluation in this feasibility study:

1 Shady Rest Campground and Recreation Area
1 Panorama/VistaDome near Tamarack Lodge
1 Inyo Craters Area

The following section discusses each of these three sites in detalil.
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4.2 Review of Three Sites Presented for Evaluation

Map 4.1 identifies the location the three sites evaluated in this study and through onsite
field investigations. Each has its own merits and challenges, which we address in tke r
mainder of this chapter. Please refer to Map 4.1 for a regional perspective of these sites
within the Mammoth Lakes area.

Map 4.1 - Three Sites Evaluated for Feasibility of a Biathlon/Nordic Facility
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4.3 Shady Rest Area and Campground

4.3.1 Site Overview

The Shady Rest Area and Campground resides just north of S8 2nd west of US 395 near

the US Forest Service Mammoth Lakes Ranger Station and Welcome Center, less than one
mile from the central business district of the Mammoth Lakes. The area includestbd x 1 & O
recreational playing fields as well as a network of wintetuse trails, which include up to 7.5
existing kilometers of groomed cross country ski trails maintained by Mammoth Nordic
Foundation, a local volunteer norprofit organization, in cooperation with the US Forest

Service and Town of Mammoth Lakes. In addition, this location is a major staging area for
snowmachine parking and trails (Sawmill Cutoff Road, or Route A on the USFS Winter
Recreation Trail Map, South)Map 4.2 z Shady Rest Areagprovides an annotated aerial pb-
tographic image with topographic contours (10 meter contour lines).

Map 4.2 z Shady Rest Area
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Source: Chuck Megivern, MLTPA; Morton Trails
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