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Xcel owner/engineer Kevin
Michel looks over the instal-
lation of the new Laars LP gas
boiler and snowmelt piping at
the Canyon Station facility.



W e do u bt Daniel Web s ter co u l d
h ave de s c ri bed it bet ter had he
been poi s ed himsel f on the

u pper slopes of the Mammoth Mo u n t a i n
ski re s ort . This cen tral Ca l i fornia retre a t ,
l oc a ted in Mammoth Lake ,a bo ut a half-
day’s drive from Los Angeles, San
Fra n c i s co or Las Vegas and Ren o, Nev. ,
has cert a i n ly earn ed its name.

The mountain dom i n a tes the east-
ern Si erra skyline — the cen tral pe a k
l ooms 11,053 ft. and sti ll is just a part
of the re s ort’s 3,500 ac re s . Wi n ter
bri n gs more than 1.2 mill i on skiers .P lu s ,
a new mu l ti m i ll i on - do llar lod gi n g / ret a i l
development will only bring more.

“ Ma m m o t h” just as easily applies to
the plu m bi n g, m echanical and, in par-
ti c u l a r, the ex ten s ive snowm elt sys tem s
i n s t a ll ed over the last couple of ye a rs by
X cel Mech a n i c a l , G a rden a , Ca l i f . An d
while we’re thinking abo ut it, we con ti n-
ue to be impre s s ed by the help con trac-
tors get from other people yo u’ ll meet in
this story, f rom manu f actu rers to rep s ,
to com p l ete su ch a mammoth under-
t a k i n g. In all ,s ome ei ght people form ed
an ad hoc de s i gn team to manhandl e
s everal major install a ti ons going on
s i mu l t a n eo u s ly and under ti ght de ad-
lines and to u gh we a t h er con d i ti on s .

As with everything immen s e , l et’s
break it down and first de s c ri be the
overa ll setu p. Several ye a rs ago, t h e
own er of Mammoth Mountain joi n ed
forces with In trawe s t , a lead i n g
Ca n adian devel oper of ski re s ort s .
While the re s ort wasn’t lacking amen i-
ti e s , an $800 mill i on master plan was
p ut in place to tu rn the rel a tively
s ed a te com mu n i ty into a full - s ervi ce
re s ort de s ti n a ti on .

As the first stage of the mu l ti ph a s e
proj ect bega n , How a rd CDM, a gen era l
con tractor based in Si gnal Hi ll , Ca l i f . ,
was hired to build and devel op all base
f ac i l i ties to accom m od a te the moun-
t a i n’s ex ten s ive lift net work .

“We , in tu rn , h i red Xcel to de s i gn
and install all the mech a n i c a l , p lu m b-
ing and snowm elt for gon dola lift sta-
ti ons and com m erc i a l / retail fac i l i ti e s ,”
s ays Ri ck Dem s h k i, proj ect manager,
How a rd CDM.

Kevin Mi ch el, X cel ’s pre s i den t ,h a s
a sligh t ly different ped i gree than many
Wet He ads we meet in that he’s also a
P. E . With math and scien ce as his
s trong suits in high sch oo l , Mi ch el
went on to earn a bach el or of s c i en ce
degree in mechanical en gi n eeri n g
f rom Iowa State Un ivers i ty in 1990.

Mam - moth ( Mam’  th) 
adj. very big; huge; enormous.

BY STEVE SMITH

That pretty much sums up the state-of-the art
snowmelt job for a California ski resort.

Xcel Mechanical Systems,
Inc. installers Sean Anderson,
Ivan Esparza, and Antonio
Pieto run PEX tubing for a
snowmelted walkway.



Af ter just ei ght months at his firs t
j ob with a Ca l i fornia mechanical con-
tractor, Mi ch el was put in ch a r ge of t h e
en gi n eering dep a rtm en t . He even tu a lly
went on to gain ad d i ti onal ex peri en ce
running the firm’s de s i gn / build dep a rt-
m en t . He took his P. E . test in 1995.
Th en , a l ong with Greg Eva n s, a fell ow

co lleague who was running the firm’s
p lu m bing and piping department, he
left to start Xcel in 1998.

The majority of the fledging com-
pany’s work is in industrial and com-
mercial with about 60 percent of the
business from design/build work —
particularly valuable expertise for the

Top: Concrete is poured into the lower "bathtub" at Canyon Center Gondola terminal.; Bottom: Sand
is placed over snowmelt tubing and insulation in preparation for brick pavers at this Canyon
Station deck.
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Tough Working
Conditions

Think you’ve got a tough jobsite?
Check out these statistics for
Mammoth Mountain:

• Average 32 ft. of snow each year.
• Elevation at base camp: 7,953 ft.

above sea level.
• Tem peratu res go as low as

minus 20 degrees F.
• Total area of the resort covers

3,500 acres and 3,100 vertical ft.
Last December alone, Mammoth

Mountain got 12 ft. of snow. And it’s
common for just one winter storm
to drop 3 ft. of snow in the area.

X cel ’s crews are on the scene
year-round. But most of the heavy
construction must be squeezed in to
the three or four months of snow-
free weather. (Mammoth’s ski season
is one of the ind ustry’s longest,
open i ng in early Novem ber and
often ru n n i ng well beyond
Memorial Day. Fishing, golfing and
mountain biking keep the area busy
no matter the season.)

“Com pl ications with the weather
are always a problem ,” says Kevi n
Michel, president of Xcel Mechan ical .
“The snow can begin to fall in
Septem ber — exactly the ti me every-
one is rush i ng to fi n ish the job.”

Handling PEX tubing is especially
challengi ng when the snow falls
si nce it becomes more rigid and
harder to install. In many cases, how-
ever, Xcel uses more flexible Onix
E PDM ru bber tu bi ng for certai n
zones, especially stairs.

Plus, the Mammoth Mountain
jobsite is 350 miles from Xcel’s head-
quarters. “My foreman must be my
eyes and ears for projects on the
mountain.”



Mammoth Mountain work.
As we’ ll see , the soph i s ti c a ted zon i n g

and con trols of va rious snowm elt sys-
tem s , as well as installing a modu l a ti n g
boi l er bra n d - n ew to the market ,c a u s ed
m ore than one head to be scra tch ed .

“I had no idea the company would

turn out like it did,” Michel says.“I was
hoping we could someday perform $8
million in annual sales — and we did
that in just our second year.”

This year the firm is on track to per-
form around $21 mill i on in bu s i n e s s
and em p l oys , depending on work l oad ,

bet ween 100-150 peop l e , i n cluding five
en gi n eers ,t h ree of wh om are regi s tered
P.E.s in Ca l i forn i a .

Over the last couple of ye a rs , X cel
e a rn ed abo ut $1.3 mill i on for work on
four major sites loc a ted up and down
Mammoth Mo u n t a i n . While the work
also inclu des plu m bing and mech a n i-
cal work , for the purposes of t h i s
s tory, we’ ll focus on the com p l ex
s n owm elt sys tem s .

The Perfect Storm: Two winters
ago, Xcel began making improvements
to the McCoy Station, a day lodge
located about halfway up the moun-
tain, which includes a food court, bar
and full-service restaurant.

“One aspect of that job was to
build a large, brick paver dining deck
with ex ten s ive snowm el t ,” ex p l a i n s
Jason Gordon, jobsite supervisor for
Xcel who manages a year-round work
crew at Mammoth.

From that poi n t , X cel ’s work , yo u
can say, s n owb a ll ed . Last ye a r, X cel ,
a l ong with the help of o t h er indu s try
profe s s i on a l s , raced to put the finishing
to u ches on the Ca nyon Stati on , t h e
m o u n t a i n’s main gon dola/lift cen ter that
provi des furt h er access to 150 ski ru n s .

Cru n ch time was at its peak in the
f a ll of 2002 as the threat of an early
wi n ter loom ed . Ca nyon Stati on
would inclu de a 10,000-sq.-ft., rad i-
a n t ly heated deck (among other
ex ten s ive snowm elt su rf aces) linked
to Ca nyon Lod ge , one of the re s ort’s
f i rst modern bu i l d i n gs . The deck fe a-
tu red a stage for con cert s , as well as
dining opti on s . Ca nyon Stati on
would also be home to a stora ge fac i l-
i ty that would house all 37 gon do l a
c a rs off-line while not in opera ti on .

To get the work done, Xcel relied
on the expertise of a few other indus-
try professionals. Mike Taylor, presi-
dent of m a nu f actu rers’ rep agen c y
D aws on Co. , for ex a m p l e , worked
closely with engineers and salesmen at
Laars and Watts Radiant in designing
m a ny of the snowm elt sys tem s .
Meanwhile, Keith Whitworth, Watts
Radiant design engineer, traveled to
California to help with the designing
of several of the snowmelt systems and

Village Gondola terminal south stairs are prepared for a cement pour. The flexibility of Onix tubing
by Watts Radiant permits it to be contoured easily to the stair surface, even in cold weather.
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CAD layout of the tubing. He also
designed each of the HydroControl
panels used by Xcel to minimize wall
space required for piping and controls
in tight mechanical room layouts, and
greatly reduce field installation time.

“This required some rather intense
design sessions where, at times, it felt
like we were charting entirely new ter-
ritory,” Taylor says.

The design everyone settled on was
a straightforward primary-secondary-
tertiary system, but with some twists.

“We elevated the temperatures and
delta-Ts to minimize pump sizing,”
Taylor explains. “And due to the possi-
bility of cold starts in extreme weather
conditions, we wanted to be very care-
ful about the risks of cracking con-
crete gondola bays.”

As a result, three distinct supply
tem pera tu res are used : one for air
h a n dl ers , a lower tem pera tu re for the
p avers , and lower sti ll for the con c rete
a reas — all handl ed with a modu l a ti n g
boi l er from Laars , n a m ed Rh eo s , a n d
i n j ecti on mixing on the
Hyd ro Con tro l s .

If you aren’t familiar with the
boi l er, one re a s on may be that the
Ca nyon Stati on install was its very
f i rst com m ercial install a ti on .
Modu l a ting bu rn er tech n o l ogy was
one functi on sti p u l a ted by Ma m m o t h
Mountain managem en t .

“This is one of the ‘greenest’ and
most environmentally sound boilers
on the marketplace with NOx levels of
less than 10 parts per million — that’s
a big plus in California,” Michel says.

Pu lling out all the stops to meet
de adl i n e s , Bi ll Roo t, vi ce pre s i dent of
sales and marketi n g, and John Wa rn er,
d i rector of sales at Laars , p u s h ed to get
LP certi f i c a ti on for the Rh eo s , with the
f i rst com m ercial pro to type sent to an
i n depen dent firm in Denver for high
a l ti tu de te s ti n g. It passed and was
i m m ed i a tely shipped to the job s i te .
( Not on ly was it the first com m erc i a lly
i n s t a ll ed boi l er, it was also the first LP-
a pproved unit as well . )

At the same ti m e , Watts Rad i a n t
was under the gun to build the large s t
w a ll - hung Hyd ro Con trol panel fabri-
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PEX tubing is stapled down in preparation for a cement pour at the Village Gondola terminal
(above) as Xcel journeyman Art Moreno does a pre-fire inspection at Mammoth Center (below). 



Snow melt on a snowy mou ntai n ?
You better bel ieve no one’s about to
shovel arou nd th is place. The mou n-
tai n’s altitude makes it a beacon for
snowstorms from late fall through
spri ng. The storms come fast as tem per-
atu res drop to near zero and frequently
leave beh i nd th ree to six feet of snow. By
the end of each ski season, an average of
32 feet of snow wi ll have dropped .

“We see snow melt as a val uable
i nvestment,” says Tom Hodges, director
of development management and gov-
ernmental relations for Mammoth
Mou ntain. “There are many advantages
for us to use th is tech nology.”

Certainly with as many skiers as
the resort attracts, public safety is a
pri mary consideration. Wh i le
snowmelt assures less slips and falls, it
also keeps the lifts accessi ble and

open for the 50,000 r ides per hour all
the lift stations provide.

Before install i ng snow melt, the
resort routinely put down volcanic
cinder on the many public thorough-
fares. But its use d amages paved sur-
faces, to say nothing of carpet and
wood surfaces indoors.

Typically, snowstorms roll in every
five to 15 days.

“ Because of the irregu larity of the
storms and the length of ti me
between them ,” says Bob Bradbu ry,
manager of faci l ities and energy man-
agement for Mam moth Mou ntai n ,
“we tend not to id le our snow melt
systems. We use soph isticated bu i ld-
i ng control systems to help us acti-
vate everyth i ng, perm itti ng the
bu i ld i ngs, decks and wal kway sys-
tems to all ‘talk to each other.’ ”

Essentially, Xcel Mechan ical has
automated the operation of several
large-scale snowmelt systems spread
th roughout Mam moth Mou ntai n’s
vast facilities. The integrated central
building systems’ control network can
override local system controls or
allow them to operate independently.

Interesti ngly, the system is pro-
gram med to recogn ize the characteris-
tics of a small storm — with melt tem-
peratu res set at a modest, normal 34
degrees F — and a large storm system ,
when the com puter ratchets-up the
tem peratu re to a more aggressive 39
degrees F for faster action .

For the Mou ntain Lodge, the
resort’s uppermost public facility, the
system detects precipitation and acti-
vates the snowmelt. Then, informa-
tion is passed down the line to alert
other systems, activating them.

“We also take into consideration
the sun’s warmth and how we can use
it to our best advantage,” Bradbury
says. “In fact, this is something we
consider before the walkways, decks
and other snowmelt surfaces are even
planned; we orient them to take the
best advantage of southern exposure.”

Gondola decks, however, are quite
a challenge. One side of the structure
is always in the shadow; the other, fre-
quently in the sun. As a result, such
decks are always designed with at
least two radiant heating zones.

Fi nally, drifti ng snow is another big
challenge. “We place preci pitation sen-
sors strategically in shaded areas or
those prone to drifti ng where snow can
accu m u late very qu ickly,” Bradbu ry
says. “These sensors also play a val uable
role in helpi ng us know when to deacti-
vate snow melt operations.”
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THE BENEFITS OF SNOWMELT



c a ted by the firm . Ch a n ges to its func-
ti on came mid-stream with new
demands by the Mammoth Mo u n t a i n
m a n a gem en t , and yet the panel was
com p l eted in just three wee k s .

F i n a lly, on Oct . 3 1 , 2 0 0 2 , t wo of
D aws on’s ex perts and Mi ke Elmore,
regi onal servi ce manager for Laars ,a n d
Kevin Tren t, we s tern regi onal sales
m a n a ger, travel ed to Ma m m o t h
Mountain and direct ly into the regi on’s
vers i on of The Perfe ct Sto rm. Wh en
t h ey arrived at Ca nyon Stati on , prep a-
ra ti ons for sys tem start-up — sch ed-
u l ed for the next day — were ru n n i n g
at full ti l t .

“ Fortu n a tely, we put in some lon g
h o u rs that day,” E l m ore said.

That nigh t , with little warn i n g, t h e
winds began to howl and, m oving in
fast from the We s t , a squ a ll dropped 6
feet of the wh i te stu f f in less than 24
h o u rs and locked-up all of the road s
for miles. Everything was at a stand-
s ti ll — except Ca nyon Stati on , wh ere
the new sys tem was duti f u lly mel ti n g
its first snowf a ll . ( For more ch a l-
l en ges that Xcel and the de s i gn te a m
m et , ch eck out the sidebar “Th e
Ben efits Of Sn owm el t .” )

D o u ble Duty: Me a nwh i l e , as all
this was happening on the mountain,
just as mu ch acti on was going on

down bel ow. Ca nyon Stati on , in ski-
ing parl a n ce , is actu a lly the upper sta-
ti on of the new Vi ll a ge Gon do l a
S t a ti on , wh i ch was also under con-
s tru cti on last ye a r.

The new fac i l i ty el i m i n a tes the
n eed for any furt h er driving on ce
travel ers arrive in the town of
Mammoth Lake s . Its lower stati on is
also loc a ted in the heart of the equ a l-
ly bra n d - n ew Vi ll a ge At Ma m m o t h , a
pede s tri a n - ori en ted “town” fe a tu ri n g
h o tel / con do - s tyle lod ging and din-
i n g, s h opping and other re s ort
a m en i ties that wi ll actu a lly open nex t
m on t h .

The lower stati on is con n ected to
the new 17,000-sq.-ft. Mo u n t a i n
Cen ter, a new skier servi ces bu i l d i n g
with equ i pm ent demos and ren t a l s ,
lift ti cket sales and activi ties de s k ,
cof fee shop, retail of feri n gs and fami-
ly servi ces opening in time for this
ye a r ’s skiing season .

Toget h er, the stati on and the cen-
ter serve as a new ga tew ay for the
m o u n t a i n . A six-minute ri de on the
1 5 - p a s s en ger gon dola wi ll qu i ck ly
con n ect 3,000 guests per hour to and
f rom the Vi ll a ge to Ca nyon Stati on .

Al t h o u gh two sep a ra te bu i l d i n gs ,
X cel was in ch a r ge of building on e
m echanical room that would provi de

power to both fac i l i ti e s , i n clu d i n g
13,000 sq. f t . of s n owm el t .

Beyond dealing with we a t h er and
con s tru cti on cru n ch e s , X cel
Mechanical and the rest of its de s i gn
team also dealt with several sign i f i-
cant ad d i ti ons a f ter the initial de s i gn
of the fac i l i ti e s .

For example, snowmelt was added
to two ex ternal sidew a l k / bu s - p ad
zones at the Village, which ended up
being powered by Rheos boilers in the
n ew Vi ll a ge Gon dola Stati on . Th i s
changed that design completely from a
single injection mix,low-temp zone to
a dedicated three-zone, low-tempera-
tu re Hyd ro Con tro l . ( Actu a lly, t h e
changes even continued after our visit
last August; Xcel is currently adding a
fourth zone to this panel to provide
snowmelt for three stairways.)

Fu rt h er com p l i c a ting that setup is
that the Vi ll a ge is actu a lly own ed and
opera ted by re s ort devel oper In trawe s t ,
wh ereas Mammoth Mountain man-
a gem ent remains in ch a r ge of the ski-
ing fac i l i ti e s .

To make the shared setup fair, X cel
i n s t a ll ed soph i s ti c a ted Btu meters that
wi ll measu re the ex act amount of en er-
gy used by the Rh eos boi l ers to heat the
In trawest zon e s ; In trawest is ch a r ged
accord i n gly for the en er gy used for
t h eir sys tem s .

In ad d i ti on , radiant tu bing was
also placed under mu ch of t h e
Vi ll a ge sidew a l k s , t h o u gh not nece s-
s a ri ly all hoo ked up at the mom en t .
Ul ti m a tely, a cen tral heating distri ct
with piped-in waste heat from a
geo t h ermal gen era ti on stati on loc a t-
ed four miles aw ay wi ll heat the
Vi ll a ge sidew a l k s .

It’s easy to see from this and other
ex tra to u ches why snowm elt is so
important to the resort’s future.

“ In the en d , what re a lly sets this proj-
ect apart in my mind is the degree of
co ll a bora ti on among the firms in the
supply chain,” Taylor says. “Kevin
Mi ch el was wi lling to rely on our ex peri-
en ce and ex perti s e , Watts Radiant and
L a a rs backed us up, and Xcel pull ed it all
toget h er on - s i te . The re sult is trem en-
dous va lue del ivered to the own er. Q u i te
a different story than the typical adver-
s a ri al plan & spec cycl e .” PM
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Xcel owner/engineer Kevin Michel and job foreman Jason Gordon review snowmelt drawings.  
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