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CAMDEN SNOW BOWL

SKI AREA CONCEPT PLAN

L INTRODUCTION

In December 2006 the Town of Camden Parks and Recreation Department engaged
Horizons Engineering, LLC to undertake a Feasibility Study and Long Range Plan
concerning the future viability of the Camden Snow Bowl.

The feasibility study concluded that the physical and market attributes and strong
community support for the Ragged Mountain Recreation Area and the Snow Bowl
underscore the long term continued operation of the facility. The feasibility study
also 1dentified challenges that the Snow Bowl faces, primarily the weather and the
need to provide reliable snow conditions. Staying modem in the highly competitive
ski industry is also a challenge. Another conclusion reached is that the facility is
currently underutilized, especially in the summer and non-skiing months.

The December 2006 Long Range Plan presented a summary of growth opportunities
and operating efficiencies to improve the future business at the Snow Bowl. The
content of this Ski Area Concept Plan carries forward the suggestions from the Long
Range Plan. In recent months there have been significant efforts put into generating
local interest for funding of capital improvements at the facility. Given the success of
those efforts the Ski Area Concept Plan provides a plan for upgrading and expanding
the Snow Bowl to achieve the goal of creating a facility that will provide reliable
winter recreation pursuits for future generations of users.

The goal of this Ski Area Concept Plan is to illustrate a conceptual plan for the
upgrading and expansion of the on-mountain ski facilities and to collaborate with
base area planners in regard to the layout and complexion of base area facilities. The
concept plan calls for the replacement or relocation of all lifts, the addition of about
22 acres of ski terrain, the creation of a bona-fide beginner area, the upgrading of
snowmaking capabilities, and the relocation of the tubing area.

The Ski Area Concept Plan has inherent flexibility in its recommendations,
particularly in regard to the layout and complexion of base area facilities. There is
also flexibility in the timing of implementation of the various upgrades. Many of the
recommended upgrades will require further design, engineering, and permitting.

The estimated capital costs contained herein are order of magnitude figures that
should be used for long range budgeting purposes.



IL. EXISTING CONDITIONS

The existing ski area has not undergone a modernization or expansion phase of
development in at least a couple of decades. As such, the facilities are aging and as
time goes by they become less attractive and competitive in the market place.

The attached map of existing conditions shows the facility as it currently exists. The
existing ski area has the following attributes:
A. Ski Lifts - There are four existing lifts with a total theoretical uphill capacity of
2,720 persons per hour; the lifts consist of:
o Two t-bars
o A double chair lift
o A handle tow
The shorter of the two t-bars does not typically run once the chairlift and the long
t-bar to the top of the mountain are open. With the exception of the fact that the t-
bars require snow to be made on the track before they can be used, these lifts are
in relatively good operating condition. Although it is rather old, the double chair
lift is also in good operating condition. The handle tow is very short and is not a
user-friendly type of lift for beginners.

B. Ski Terrain
There are 44 acres of skiable terrain of which 46% (20 acres) has snowmaking
capability. The terrain is predominately low intermediate and many of the trails
are rather narrow by modern standards. There is a distinct shortage of beginner
and novice terrain which is a clear disadvantage for the viability of the Snow
Bowl due to its expected target market of local and beginner skiers, especially
children. The absence of a kinder ski school also represents a missing segment of
the market and an opportunity for growing the business at the Snow Bowl.

Many of the existing trails, and particularly those on the north side, are narrow by
modern standards. The narrowness of the trails increases the degree of difficulty
of the terrain and narrow trails do not meet the needs of skiers on shaped skis and
snowboards. The chart in the Appendix, Terrain Distribution by Ability Level -
Existing Conditions, shows that the Snow Bowl has primarily intermediate and
low intermediate terrain with an almost complete absence of beginner and novice
terrain; this situation is nearly the opposite of the way it should be for a small
community ski area where the learning environment is critical to its viability.
This ski area upgrading program will recommend selective trail widening to
reduce the degree of difficulty of some trails. The upgrading program will also
endeavor to create as much beginner and novice terrain as possible within the
natural constraints of the mountain.

C. Snowmaking System
The existing snowmaking system is a weak link in the ski area’s physical
facilities.



The existing system is not capable of producing a desirable amount of snow in an
efficient and economic manner given the local climate factors. Recent upgrades
to the system have been beneficial but there are more improvements needed in
order to bring the Snow Bowl to a standard where it will be attractive,

competitive, and economically viable. The challenges faced by the current system
include:

» Reliance on conventional air-water technology and a limited amount
of compressed air.

¢ The system is not designed to take advantage of the short windows of
weather and snowmaking opportunity that are typical in the Camden
area

e Marginal performance during marginal temperatures, making early
season opening difficult

¢ Limited on-hill piping network, which in turn limits the amount of
terrain that can be covered by snowmaking, especially at the upper
reaches of the mountain

¢ Water pumping capacity is marginal across the upper sections of the
mountain.

The existing piping network allows about 48% of the terrain to be covered with
snowmaking (including the tubing lanes).

The goal of an upgraded snowmaking system is to install equipment that will
allow the Snow Bowl to take advantage of the small windows of climate
opportunities that exist. Energy efficiency is also an objective that should become
a part of the snowmaking system strategy.

. Lodge Facilities

The existing base lodge and related structures comprise approximately 6,000
square feet with room for approximately 100 seats inside. The mezzanine level of
the lodge provides space for the Camden Parks and Recreation Department
(which includes ski area management). The existing lodge facilities are
undersized to be in balance with the current carrying capacity of the ski area (see
below). The Appendix chart, Ski Area Space Needs — Existing and Expansion,
shows that there should be roughly 6,700 square feet of existing lodge space.
Using the ski industry norm of three times turnover per seat, there should be in the
order of 205 seats in the existing lodge. Summer and other non-skiing space-use
requirements should, of course, be integrated into the analysis and design process
for any new lodge facilities.

As mentioned earlier, a child care and young children’s ski program should be
implemented at the Snow Bowl. The Ski Area Concept Plan calls for the option
to provide a conveyor type lift directly adjacent to the new lodge location for easy
access for young children.



E. Ski Area Carrying Capacity
The ski area comfortable carrying capacity (CCC) for existing conditions has
been calculated to be 620 skiers at one time (SAOT).

We have not performed a detailed terrain density analysis which would compare
the uphill carrying capacity of the lifts with the downhill carrying capacity of the
terrain, but on a ski area wide basis the average terrain density is quite low. Of
the ski area CCC of 620 the rule of thumb is that approximately 30% of the skiers
are actually on the trails themselves. Therefore, about 155 skiers/riders are
actually on the terrain at any given time.

The average terrain density would be 3.5 skiers/riders per acre (155 + 44 = 3.5), if
all of the terrain were open (which, typically, is not the case). This is a low figure
by industry norms. If only the terrain with snowmaking capability were open (20
acres), the average density would be 7.75 skiers/riders per acre (155 +20=7.75).
This is still a low figure. The conclusion is that there is ample terrain to ensure
low terrain densities; we view this as a favorable condition for an enjoyable ski
experience but it also means that the Snow Bowl should increase uphill lift
capacity in order to improve the business environment.

F. Tubing Area
At present the Snow Bowl has a small tubing area on the south side of the base
area with two lanes approximately 600 feet long. The tubing area does not have a
lift to transport tubes or participants to the top of the lanes. The location of the
tubing area precludes the use of a novice level trail formerly known as Coaster on
the south side of the Small T-bar. The upgrading and expansion plan
recommends relocating the tubing area to the north side of the base area.

HI. PROPOSED UPGRADING AND EXPANSION PROGRAM

The proposed Ski Area Concept Plan represents a program to upgrade and expand the
on-mountain ski facilities in a manner that will improve the opportunities for the
Snow Bowl to attract additional winter visitors. The goals of the program are:
¢ Upgrade the ski terrain in order to be more attractive in the market place
¢ Increase the availability of beginner and novice terrain and have an attractive
progression of learning terrain
* Provide consistent top to bottom skiing and riding
e Modernize the lift systems to increase uphill capacity and to reduce the
dependence on surface lifts (which require snow to be made on the track
before they can be used})
» Increase the capacity and improve the energy efficiency of the snowmaking
system
» Modernize and expand the lodge facilities



e Improve (relocate) the tubing area and add additional lanes and a lift

The recommendations as presented in this plan will in all likelihood be implemented
in phases. Given the fact that the entire Snow Bowl facility is in need of upgrading
the upgrading program will be driven by the availability of funding and the notion of
upgrading the weakest components first. In the case of the Snow Bowl the weakest
component is the snowmaking system.

Yet in reality the terrain upgrades would occur at the same time as the on-mountain
snowmaking upgrades. And the fact that the surface lifts should be replaced with
aerial lifts as soon as possible will also factor into the phasing schedule. On-
mountain improvements therefore could be phased in sections such as the north side
first, then the south side. No matter how the on-mountain improvements are phased
in, upgrading the snowmaking system remains the number one priority.

From a winter use perspective, the construction of a new base lodge should follow the
upgrades on the mountain. From a summer use point of view, however, the schedule
for a new lodge may be on a faster track.

The main elements of the Ski Area Concept Plan are described below. The attached
map, Ski Area Upgrading Plan, shows the proposed lift and trail improvements.

A. Ski Lifts

All of the existing lifts at the Snow Bowl will be either replaced or reconfigured. In
planning for the lift upgrades consideration has been given to the flexibility of
operations to give management the options to not run all of the lifts during off-peak
periods.

Highlights of the lift upgrading program are:

e A new fixed grip chairlift to go to the top of the mountain; Lift B on the map.
[deally, this lift will be a reconditioned quad chair operating at 2,400 persons
per hour, but it may be difficult to find a quad chair on the secondary market.
A reconditioned triple chair would also be appropriate.

¢ The existing double chair lift should be shortened in order to service the prime
learning terrain on the south side of the ski area.

* A new conveyor lift will provide access for beginners to the new beginner
terrain on the lower slope of the former Coaster trail; Lift C. The Ski Area
Upgrading Plan shows this lift as 425 feet long. This lift could be installed as
a shorter conveyor if capital funds are not available for the full length. The
conveyor is the best type of lift for beginners. During off-peak periods it may
not be necessary to operate both the double chair and the conveyor to service
the terrain in the learning area.

e A short conveyor at about 75 feet long and a very gentle slope should be
installed adjacent to the new base lodge to service the young children’s ski
program; Lift D on the map. This lift may be operated by the ski school and
would operate only on an as-needed basis.



e As shown on the map the tubing area has been relocated to the north side of
the base of the ski area where it will be out of the way of skier/snowboarder
traffic and it will have a much longer (and necessary) run-out. The tubing
area should have a lift to transport people and tubes to the top of the lanes.
We suggest looking at the option to utilize the existing handle tow by
replacing the motor and lengthening the cable, or if this is not feasible,
potentially purchasing a new or reconditioned handle tow. General design
criteria for the tubing lanes are attached to this report.

B. Ski Terrain

The primary goal of the terrain upgrading program is to position the Snow Bowl with
the appropriate offering of ability levels in order to optimize the regional
community’s involvement and enhance visitor satisfaction. This will be
accomplished by creating a progression of learning terrain that is served by the
appropriate lifts while also maximizing interest and fun for the more accomplished
skiers and riders.

As mentioned earlier, some of the trails on the north side of the ski area should be
widened. By selectively cutting trees and widening and creatively grading the surface
the top to bottom trails on the north side will rival the quality of many trails at larger
ski areas.

A new beginner/novice pod is proposed on the south side of the ski area. The
existing tubing lane should be relocated to restore the former Coaster trail and the
associated ski terrain near the top of the toboggan chute.

Following the suggested upgrading program the skiable acreage will increase from 44
acres to approximately 62 acres; a 41% increase in terrain. As shown on the Terrain
Distribution by Ability Level — Upgrading, the distribution of ability levels has
improved over existing conditions, particularly with respect to the provision of
beginner and novice terrain.

Trail densities will continue to be low throughout the ski area. We view this as
beneficial for the ski experience and for the community. Although it is not
necessarily advantageous to have very low trail densities from a business point of
view, given the community nature of the Snow Bowl we do not see this as an
impediment to business.

C. Snowmaking System
An improved snowmaking system is the most critical aspect of the Snow Bowl
upgrading plan. The goals of the system upgrades are:
e To design a system based on components that will maximize the potential for
early season snowmaking when temperatures are marginal and windows of
snowmaking opportunity are short



e Provide reliable top to bottom skiing on more than the existing two primary
trails

* Purchase new equipment with energy efficiency in mind.

The Appendix table, Ski Terrain Specifications — Upgrading and Expansion, shows
the trails that are proposed to have snowmaking added. An additional 29.4 acres of
snowmaking terrain is proposed to be added to the existing 20.4 acres of snowmaking
terrain over the multi-phase development program. The proposed coverage would
bring the percent of terrain covered to 81% (not including the tubing area).

Prior to upgrading the snowmaking system there will need to an engineering study
and system design performed by snowmaking engineering specialists in this field.

D. Lodge Facilities

The placement and configuration of a new base lodge is being studied by the firm of
Terry Dewan & Associates. Horizons Engineering offers the following input to the
planning and design effort.

o The Appendix table, Day Skier Space Needs — Existing and Expansion, shows
the breakdown of space for each of the major functions of the lodge and skier
services facility. The typical approach for sizing a ski area base lodge is to
base the square footage to be in balance with the comfortable carrying
capacity (CCC) of the ski area, i.e. the on-mountain lift and trail carrying
capacity. The Appendix table shows the industry norm of square footage per
skier of CCC for a small day ski area. The table also shows the square
footage that should be considered for each of the major functions based on the
Snow Bowl’s existing and upgraded CCC. These figures should be used as a
guide or a starting point for planning purposes; they will need to be tailored
specifically to the Snow Bowl clientele based on the experience of
management and the goals for growth. Additionally, summer and non-skiing
functions will need to be factored into the design of the new lodge.

o There is flexibility regarding the placement of the new lodge. Our
recommendation is to place it centrally within the base area but to orient it
near the beginner area (south side of the base area) and that it have space
outside for a short conveyor lift for the use of young children for a snow play
area.

E. Ski Area Carrying Capacity

With the addition of new lifts and expanded terrain, the comfortable carrying capacity
(CCC) of the ski area increases from the current 620 skiers at one time (SAOT) to
1,036 skiers at one time, a 67% increase.

From a ski area planning perspective, the CCC is used as the basis to determine
potential business volume and for determining the space needs for skier services,
parking requirements, drinking water supply and sewage treatment.



The Appendix table, Parking Requirements — Existing and Expansion, shows the
calculated acreage to be in balance with the CCC of the ski area. For parking
requirements it is assumed that there will be a number of peak days throughout the ski
season when the CCC of the ski area will be exceeded by as much as 25%. Space
must be provided for these cars. Also, parking for employees should be factored in to
the parking requirements. It should be noted that the parking acreage requirements
stated in this report do not consider the likelihood that because the Snow Bowl is a
community facility there will be many children, teenagers, and others who will be
dropped off and picked up by other family members and therefore will not require
space for parking. Management should be involved in fine-tuning the parking
requirements to reflect the actual situation.

As far as drinking water supply and sewage treatment are concerned, the ski industry
has long used a figure of ten gallons per day (gpd) per skier of capacity for design
purposes. Here again, given the assumption that the ski area will exceed capacity on
a number days, the systems must be designed to handle this demand.

With an upgraded CCC of 1,036 skiers at one time the water supply and sewage
treatment capacity should be 12,950 gallons per day (1,036 +25% X 10 gpd =
12,950).

F. Tubing Area

The Ski Area Concept Plan shows the tubing area relocated to the north side of the
base area. The concept plan also suggests that tubing area consist of two lanes and
that a handle tow lift is installed. In this location the tubing lanes will not interfere
with the skiing terrain and there is ample space for longer lanes and for an adequate
run-out. The lower portion of the Spinnaker trail will need to be re-routed to the
south and combined with the Northeaster trail to avoid the top section of the tubing
area.

The Appendix to this report contains a description of generic design criteria for a
tubing facility.

IV. PRELIMINARY ESTIMATED CAPITAL COSTS

The Appendix titled, Preliminary Estimate of Capital Costs — Upgrading and
Expansion, identifies a range of estimated capital costs for the major components of
the proposed ski area upgrading plan. The costs are intended to be order of
magnitude for long range budgeting purposes yet they are based on a combination of
recent actual quotes for similar installations and rule of thumb unit costs.

The budget estimates are presented with several options, the most significant of
which is the option to purchase a reconditioned fixed grip quad chairlift for the
proposed top to bottom installation versus purchasing a new quad chair lift.



There are not many good used quad chair lifts available on the market so if one
cannot be found we suggest the option to place a used triple chair in this location if
funding sources restrict the ability of the Snow Bowl to purchase a new chair lift
(used triple chair lifts are typically more available).

Another option to consider is to shorten the proposed beginner conveyor lift. At 425
feet long this is a fairly long conveyor, yet it is the best alternative for a beginner lift.
Assuming that the existing double chair lift remains in its current alignment but is
shortened and provides a good progression of learning terrain for this area, the
beginner conveyor could be made shorter by up to 150 feet. Cost savings would be
roughly proportionate to the decrease in length.

We highly recommend the creation of a children’s snow play area (and child care and
Ski Wee facilities) and the short conveyor.

The range of costs for trail improvements is significant due to the uncertainties of
construction costs at the time of work, the unknowns regarding rock blasting that will
be required, and the amount of work that may be done by in-house labor.

Snowmaking system improvements are presented as a rule of thumb cost for new
installations on a per acre basis. The per acre cost estimate as presented includes
costs to upgrade the main plant (water pumping, compressed air, and electrical
switchgear) as well as piping distribution and new snow guns.

Costs for planning, design, engineering, and permitting are estimates based on 5% of
projected capital costs. The extent of environmental permitting that will be required
is unknown, but the range of costs shown on the spreadsheet may be adequate to
cover them.

The capital cost spreadsheet does not include costs to upgrade trunk lines for power
upgrades if this is necessary. It is our understanding that drinking water supply and
sewage treatment are provided by on-site systems; costs to upgrade these systems
must be accounted for.

The capital cost spreadsheet shows several options to vary the components of the
upgrading and expansion program. In addition to these options there are a number of
options related to timing. The spreadsheet has highlighted those aspects of the
development program that are recommended as first phase. The first phase may be a
multi-year development program.
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Appendix Title

SKI AREA MAP ~ EXISTING CONDITIONS

SKI AREA MAP - UPGRADING PLAN

SKI TERRAIN SPECIFICATIONS — EXISTING CONDITIONS
ABILITY LEVEL DISTRIBUTION — EXISTING CONDITIONS
SKI TERRAIN SPECIFICATIONS — UPGRADING

ABILITY LEVEL DISTRIBUTION - UPGRADING

SKI AREA COMFORTABLE CARRYING CAPACITY

DAY SKIER SPACE NEEDS

PARKING REQUIREMENTS

PRELIMINARY ESTIMATE OF CAPITAL COSTS

TUBING DESIGN CRITERIA
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SKI TERRAIN SPECIFICATIONS - EXISTING CONDITIONS

Trail Name

Lookout

Lookout Connector
Lookout Bypass
Mussel Ridge Connector
Foxy

Bump Run

Terrain Park

Mussel Ridge

Clipper

Beginner Area
Northeaster

Spinnaker

Glades, Upper & Lower
Total Ski Terrain
Tubing Area

Acreage with Tubing

Length
(ft)

3,330
325
485
360
800
400
500

3.075

3,780
180

3,885

4,440

1,300

600

Area
(ac)

56
0.4
0.6
0.6
1.5
0.5
16
8.4
8.3
0.6

7
7.4
1.5

44.0

1.2

45.2

Vertical
(ft)

640
25
95
65

200
60
60

700

840
25

840

840

380

BO

Avg. Slope

%

Total snowmaking acreage is 20.4 acres which is 46% of total ski terrain.
Glades skiable acreage is calculated as 50% of total glades terrain

19%

8%
20%
18%
25%
15%
12%
23%
22%
14%
22%
18%
30%

Ability Level

Low Intermediate
Low Intermediate
Intermediate
Low Intermediate
Intermediate
Advanced Intermediate
Intermediate
Intermediate
Intermediate
Beginner
Intermediate
Low Intermediate
Expert

Snowmaking



pUBWSQ JONJEN |MOE MOUSE  LONNGUISIQ JPIYAENS [EMOY [
T jeAe Aunqy sepiypenis 000

2)RIPBULIZI|
paouBApY aleIpawLBy| aleIpauLIalu) Mo 201NN

Jauuibag

%51 9%el

— — ————

SNOILIANOD ONLLSIX3 = T3ATT ALITIEV A8 NOILNGIYLSIA NIVHY3L

TMO8 MONS NIANVYD

- %0

%01

%0¢

%0¢€

%0v

%05

< %09

%02

SJepIy/SIemS J0 Juadiad



‘welboud Juswdojaaap Jeak-jnw e 1aac ul paseyd ag |m
walsAs Bupjewumous ay) jo uotsuedx “(saue| Buigny Buipnjoul Jou) saloe 1S [B)O) JO 9% L8 SI UdIum Ssaloe g'6 S| abearde BupjeLumous [ejo] 2
ulelns) sape|b |2jo) o 9,06 Se pajenojed s| abearoe ajqens sape(s) q
‘uiensy Bupjewmous yo saioe g'| Buippe |1y $0 doy 0} papuaixs aq o} (1el} Jadd)|D uo Bupjewmousg e
‘S2)J0N

uiedla) Bupeimous papuedxa 10 mau juasaudal sped) pauybiubiy

rAR o) ealy Buiqn] yym abeasoy
- 09 GZ 008 ealy Buigny maN !
2 L9 ujeal Mg |ejol
alelpawlalu] Mo %Ze ooz Ll GIB llell maN £l
o S2IAON % l2 GG 90 g9¢ Jopsuuog ado|g Jauuibeg Vel L
a 92IAON %11 oel 1'e  09. 12)5800] 4% L
u Jauuibag %¢l 68 SR ) 4% ealy Jauuibag maN Ll L
q Hadx3 %0¢ 06g S 00e'L Jomo| g 1oddn 'sepelo 1]
N Qjelpaulsiu] MOT Y%e ore €L 0g5e Jayeuulds 6 [4
= ajeipawsiu) %Eez or8 8L G.9¢ 131SeayUoN 8 £
sleipawlaiu) %9l 0z €0 G2l Jojosuuog JaddiD Vi
- slelpawlail) %22 ore Z8 g8l't llel| maN L €
e " SlelpawBIu| %ZZ ov8 Z0L 661t Jaddio 9 Z
S)elpalulaiu] MO %/ ) 0% 90 08¢ ssedAg abpry |assniy Vs
; S)elpalsiu] MO %EZZ 004 g8 o0zZl'e abpry |ossniy G
¥ Ijeipawllall] %2l 09 9L 00% Aed uells] 14
" S]EIPSUISIU| PRIDUEAPY %G 09 S0 ooF uny dwng € 8
. ajelpawiaju| %Gz 51T §L 68 Axod Z
SjEIpaLLIBIU| MO %31 g9 90 09t Jojoauuo) 26ply |assniy Ol
a)eipswsiu] %02 G6 90 Gep ssedAg Jnoxjoo gai
SlEIpSULIBIU] MOT %8 SZ 0 GZ¢ J0}a8UU0D) JN0X00T vl
SIEIPBUWLISIU| MO %6 0¥9 79 0ege S[ple) [sleg L
% W (e (W)
sajoN Bupjewmousg A3 Aqy ado|g 'Bay |ediuepa ealy yibuaen SwepN |led] ‘oN dewy @seyd

NOISNVdX3 ANV ONIAVHOdN - SNOILLVYDI4103dS NIVHYHAL IMS



PUBWSQ 1B MOg MOUSE  UoNNQUsI JOpIM/JISNS BNV E 7

aleIpawWIIY| 12AR7 A)IQY Japry/ieiys
PaDUBAPY SJEIPSULIGIU|  S)EIPOULISIU] MO S2IAON Jouuibag

T — 1 %0
| N
; _

%0

- %01

L %02

F %0¢

+ %0V

—  %0§

— - %09
ONIQVH9dN - T3ATT ALIIAY AS NOLLNEINLSIO NIVHNEL

IMOd MONS NIQWVYD

S19PIY/SIONS 4O JUDDIY



!

|

|

|

|

%

“Rep Jad puewwap |edIUaA o) Aq DUIPIAIP uay) Aep Jad uonerado

___§0 sinoy sawy JH/J LA pajsnipe ay) Buikjdninw Aq paauap si yaiym einuuo) [eauidws Ue si 09 Sle|ndjed 0} poylall 8y 'S18pLySIas SAJDEUI PUB SA)DE

Buipnjaul ‘ease pis ay) Bunisia siapjs jo saquinu |e)a) ay) sjuasaidal (| OyS) ALl suo Je s1ays Ul painseaw se '(D0D) Alloedes builues sjgepojwor) 9

‘paysnes aq 0} 18P0 Ul JUBM ||IM JSpIRCQMOUS/Jans B JeY) ABp [Ny B ul Buinjs Jo 188} |2OIUSA PajBWIIS? 2Y) JO aInseaw e s| 'Aep Jod 128} 'puewwap [BOIUSA '§

- | \L - | podsuey} jydn jo Aiddns jo siws) Ul 82| 5,e9UE I)S B JO 2INSESLU |[BJ3A0 BY) SE paziubodal Allesauab s)
’ BalE S B JO JH/H1A [2)0) 24l Aloedes Aunoy paisnipe ay) saLul asu [e2iaA syl e 4o jonpoad ay) si anoy Jad 198y yodsues [Bauan “JH/JLA b
_ “fouaioiye Buipeol ay) ssw Ayoeded |eoiaioay) ay) s Aoedes yy Aunoy paysnipe ayy ‘¢ H
‘18sn |e1dA} 8y) Jo [9Aa) @ouanadxs auy) pue Y| jo adA} sy Jo uonaayal e si Aouasiolyya Buipeo 'z
' quawabeuew |mog moug Aq parddns usaq sey syi bunsixe Joy sayoedes AlInoH |
_ T T :S8JON
S0} 58') 001 'y B T [
zLl 00l 4 0S¢ %0L 4 005 8 G Johsauod edieg oilbewy @
gLe 00%'L 89 0r9 %08 9 00g S8 059 loAsAuoD Wseuubag o
5SS 000’81 089°L 00L'1L %58 L 000'2 ove 006'€E penp paxid Jeyp meN| g9
I8 0052 v8 009 %5 9 m 008 501 5.6 a|gnog paxi Jeyg s|qnoq| v|
N 1 — NOISNYdX3 ANY ONIQVHEOdN - 222 ANV ALIDYdYD 14117 Y3V IMNS
L . Ul - | — o W
o o _
0¢9 oeZ'L LT ]
802 000'9l 249 09§ %0L 1L 1008 0¥8 oge'e |  legy Jeg-| Buol| @
g1y Joos vl i8Le %0L 9 [o¥s 52 Sl mo] 3jpueH i Jeuuibeg) o
08l 0052 gy £i¥ %S4 L 0t£9 089 §.6'C algnog paxld| Jdeydeignoq) 9
1zl 000'c 98 525 %0L 16 0s. K |sis leg-| 1Bq-1 [PWS| Vv
(ovs) | (Repm) | (s000) | Cayssiapis) (%) (sy) | (ayssepis) (i) W
2090 puewaq | JH/HALA | ded AunoH | Aousiowg sinoH Lioeden asny yibusn adA|
T . eaapn | T pasnipy Buipeo |Bugessdp | AunoH |esiep, | adolg un souala)ey depyuasis U
Jﬂ_-l r . wzo_p_Jzoo oz_hw_xm - D00 ANV ALIDVdVYD t:_<mm< INS E

ALIDVdVDI ONIAYY VYD 319 VLHO4dNOD VIHY IMS




—

_

%

‘uoluido Jno wi Alojoe)sies s nq ‘AyjIqe|ieae aoeds eale bis ABp (|BwWsS _mo_n_b‘

e Jo} abuel ay) Jo pua mo| 8y} uo sI SIyL 3]0 40 Japis Jad 45 g0l 0} umop sxyealq eoeds abpo| meu Joy abejo0; asenbs papuaWLODal [B)0} BY) ‘g

uawyedap uolesiday pue syied uspwe”) 10} spaau aoeds apnjoul jJou Sa0p )l @' 'AJuo eale Bis |[ews |eaidA) o) si abejoo) a1enbs uoneRsIuILPY G

|
;

"alajuIstd Jo adAl pue ‘suonenbal sjejs ‘puewsp uo Buipuadap 10| B Alea spaau aoeds ales. >mn_ A4

NOGE 8q pjnoys aJay) (s8jod pue ‘sj00q "Spis) JuN jejual s YOea JOJ "9|qB|IBAB S)IUN [B]US JO JAqUINU BY) JO UoiduN) € s soeds doys elusy ¢

"4 £'¥ Inoqge si aInby ay) Jun pIeogmous Yoes 104 219 ‘uonenond ‘dn-jas ‘Buness 1o} aoeds sapnojul sIy} (4S '€

‘Ao |edioiunwt e s1 mog moug ay) Jey) 1oey ay) uaalb abuno| pue Jeq o) pajedo)|e uaaq sey aoeds ON ‘Z

| “GZ€ JO Jepio 8y} Ul 2q pINOYS UoISUBAXa EalE IjS )M S0UE|EQ U) 3q O} SJESS PapUSLILIOD03] [B)0) UL 'SIEas GZ -/+ JOUjoue Aes

'Buipu 10 Bunys aJe siaquiaul A|ILUB) 18YJ0 3[IUM JISIA [IM oym Slaquial Ajiuue} Buips-uou oy Bueas |euolippe SuIpIaoid PUSLULLIODA) CS|B 9N

"000 eale Iys Uo paseq jeas Jad Jaaouin) sewy ¢ e o} sejenba siy) (uoisuedxe eale s Jsye) siees 0GE INOQE JOj posU B sjewns] ||

_ _ :S3)0N

A !

J— —— L__ |
_ d_ g [gol gL ! o 00D Janis Jad jaay aenbg

| |

- 68L°L1 1969'9 B
0SP'L __ |s98 1A gL-vl M uonENalLD
- I AR 4 4 4 $1 74 vo B _§-g i abelo)g|
20¢ ¥l Z0 @ = + RPN
] ] 701 29 B ] L'0 AR | sa|eg 19391
p— i . S [44%) Tie 90 9-9 , uonessIuILpY
i v |ecs 967 ] 80 _ _ €L-8 29/ MIS/a.eD AeQ
Ol 129 L0 - slax207 aafoidwg
- - LIE 1 €0 8 -9 s1ayo07 21gnd
)| Dema 1454 %vmh (&Y G- N_ Pl 1S114/1041Bd
[EEST: = 10 0 ] . 0 olL-9 ; ss|es |1ejay
\\LI\‘!W\M _ lses ___vEY L0 ] 1Z-6 - Jleday/elusy
- | L a2 1981 £0 _ L-9 Jo0YIS NS
| . 628 96Y 80 6-L Swoonsay 2)qnd|
¢ o 2o 0 9 -y abuncjieg
- evz'l 2 z . 81-G1 ~ 9|qWeIog/uBydIy
! I lgzo'e - __losr'z G€ “ ov-g¢e Buneag soinag pood

|
S3I0N | 901 = 900 1B 45 |029 = 900 18 45 | 4 PApUIWILIOIY 200 1oms Jod 45 40 abuey | uonoung ad1Aiag JaNS

7 pasodoug

Bunsixg :

NOISNVdX3 ANV ONILSIX3 - SA33IN 30VdS H3IMS AVd




PARKING REQUIREMENTS - EXISTING AND EXPANSION

| CCC | PeakDay ' GuestCars | Employees | Employee Cars' Total Acres
| (CCC +25%) (2.3 percar) | (5% of CCC) | (2.0percar) ; Cars {125 cars per acre)
e = B | | o i
Existing . 620 775 337 3 15; 352 28
? g e ; A
______ ] | _ ) !
Expansion i 1036 1295 563, 52 26 589 4.7
: [ l {
| [ ' |
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TUBING DESIGN CRITERIA

Slope Dimensions and Grades

Tracks (lanes) should have 50° to 150” vertical and should be steepest
at the top of the track. The top, or “kicker”, should be 50-100 feet
long, and the gradient should decrease gently along the length of the
track; by half-way along the track, gradient should be reduced to near
0% runout. Typical slope gradients are 30-35% kicker, a 15-20% long
slope, and a flat 0% runout.

Tracks can be even grade all the way down or can have pitches, flats,
and rolls. The track must be designed so that tubers never leave the
track; the rider can not control the tube once the rider starts
descending. Rolls should not cause riders to take air.

The runout should be flat and straight. Some areas use a reverse slope
at the runout. This is not desirable, but sometimes necessary.

Ratio of slope to runout should be on the order of 1:2 —or 1/3 slope,
2/3 runout. A 200-400 foot slope and a 400-800 foot runout is typical.
The length of runout needed changes based on snow conditions,
tube/cover material, and rider weight. Riders should come to a
complete stop by the end of the runout zone.

Designate a walking path for tubers to return to lift or lodge. The path
should be well to the side of the runout zone, and tubers should be
encouraged to move to the path right after their runout.

Tracks (lanes) should be 14’16’ wide, separated by a 3" high, 4-¢’
wide berm, and can have one of three cross-section design types.

o Flat Track. Areas with a lot of snow, or generally straight trails
in the fall line.

o Slightly Concave. Areas with minimal snow, or off-slope
tracks.

o Pipe Track. For tracks that have sweeping turns.
Tracks should be numbered or named for reference and operations.
Plan sufficient space for a top staging area so riders can cue on

crowded days. The staging area should be at least 10° deep at the top
of each track.



Lifts

Provide tracks of different ability levels and vertical, if possible.

Leaving trees between tracks is aesthetically pleasing. Trees do not
create grooming difficulties because the groomers stay in the tracks.
Fully cleared tubing parks are unsightly and uninteresting.

Monitors in charge of starting tubers must be able to see the entire
track or be in radio contact with spotters.

Handle tows and chairs are both used at tubing facilities; handle tows
are appropriate based on capital and operating costs and the need to
transport tubes uphill.

Tow length determined by slope length; <15% grade is best.

Tow should access a number of tracks; it is most efficient to place a
tow in the middle of the tracks to distribute riders efficiently and
evenly. A walking path should be available along the entire length of
the tow.

Two types of tows are being used currently:

o A handle tow onto which an operator attaches the rubber ring
at the end of the tube rope. At the top, the operator either tells
the user to roll out and takes the tube off the tow (operator
unloading), or the tube slides down an incline at the top of the
tow, and unleashes itself (self-unloading).

o Tubes are permanently fastened to the tow, and, as one goes
by, users sit down in it and drag their own tube behind. At the
top, riders are forced to stand up as the tube passes up and over
a sidehill bank (self-unloading).

The two “self-unloading™ arrangements are most efficient.



