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environmental views

It's difficult to give vp wosteful
habkits, bul some environmental
ocrgonizafions are trying te help.

A

the highla nd center

retreat, use

uses sustainable te r_"r': n i'1'5| ves in new construction

i ['l'-'.l renovation.
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happenings
Mews and events Focused on

improving buildings” environmen-
tal performances
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empowerments
A museum offers a unigue labora-
tory to educofe visitors oboui

u{nlﬂg:lr Wllilt 1:|1=|n-§:'| o madal r:l‘l
energy eHiciency.

The Highland Center, an Appalachian Mountain Club




dN ENVITONMENTAL EDUCATION aND LODGING
GLUB INTEGIATeS SUSTAINGBLE DESIGN aND
[ESTOTATION IN @ NEW FACILITY
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ar centuries, frovelers and outdoorsmen

bave enjoyed and shuggled ogainst the

roret baauly of Mew Hamgshire's White
Mounfains. The area is wild yel compslling
ond drews wighiors ho ils ol and sobrol
wenders, as well a3 inspires artisis, including
Frask Shapleigh, whe built his sudic o
LCrowtord Motch in tha lode 1800

I 1852, o developer spied the mojesty of
ihe mounioins ond buill Crowkord House holel
ay o respide from the unresirained wildermess
and harsh ‘waeather When the holel wos

destroved by bire in 1859, a second Crowkord
House was constructed, this iime on the high
ait point of the kand, By 1875, b roilrood
brought mare trovebers o the region, which
caused Crowford House to be exponded
every decode wnfil 1976, when it burned 1o
the grownd

Mow the area is the facus of o new type of
development. The nonprofit Appolachion
Maouvnigin Club [AMC)], Americos oldest

recrealion and conservolion orgonizalion,
rH:EnH':.' nptm:d a retrecd on o 24-ocre |11-
heckara) site swrrounded by sole and national
pnrh. Known o the H|g|'|||:|n|:| Center. il

| 17

Far more than 100 years, (he
Appnlnchiun Meuntain Chib (AMC] has
baen helping peopla enjoy  the
Appalachion region through sducofion,
conservalion, and recraalicn. Mere
than #0,000 members currently reap
the banafits of 12 regional chaphers thal
obier yeor-round recrectonal octivifie.

Although 50 percent of visitors fend
to ba AMC mambers, refreals are open
te the general public

“Whot's mosl impartant fo vs is thal
visitors leove with o better undarstand-
ing of the notural environmant and haw
by core far | P SaYS Paul Cl.ll':l‘m, auf-
doar centers direclor far the Highlznd
Conter i Crowhord Maorch, MNH, “Wa
olso wanl them ko goin specilic new
infermation that was fun ro learn,
incleding what gresn building & obout
and how o moake it part of thair lives”

For more information oboul AMC,
¥l wierw, ouldoars.org
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fepturas the newly constructed Highlond
Lodge; rencvaled Thayer Hall, which formarly
WOE O COrroge house buwilt in 1905 hishaeic
5|1|:||:||i=|g|'| Stucha [eivea 1EBS]; and Crowdard
Moich Roilrood Depat |circa 1875}

The Highlond Cenfer coplures the essence
ol the White Mouenioins in its lodging and
meeting focilities, environmenlal education
venuas, and AMC stolf offices. The project
infegrotes cost-affective and proven susiain
abile |:|uii|_'|i.nﬁ ancl |nm:|smping Inchniqun:
throughoul. #nd, by construching in a way
that mokes the new building compatible with
the site and its historic struchures, the relread
fallaws the AT |_'u1|'u:ip|a kM "sil li5‘|1I|:|r an
the land *

THE PLAN

AMC, sstablished in 1876, promates wise use
rivers, and
Appalochion region, For this reasan, the
organization rarely builds, When it decided
te devalop the refreat of Crowhord Moéch, its
board members and staff wonted the area 1o

ol  mounkains, prails in the
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remain as undisturbed os pessible and the
da;'-gn. 1o be environmentally sensitive.

“We feal i¥s vory importont te edecole
people about the environment while providing
services in concerf with the nofural surround-
-nga__' ROy Poul Cunho, ouidoor centers
directar al the Highland Center. “Mamy of aur
outdor octiviiies are in :pnl:ia.l plﬂﬂ!ﬁ. and
these ploces nead special frestment,”

Eamhriéﬁnl Moss.-based Carlone Dick
laFleche, o collaboration af Codone &
Associabes and LDo Architects, wos chosan b
design Highland Center. They developed o
e ph:n waith spport fram AMNC boord
members and stalf that provided o rudimania
Iy Mabe p-lun |m|a|arqrir15 m-ciirinE hiziarical
struchures with environmentally sensilive new
construchion, The Final design ensured con-
struction ond pa¥ing would dishurb bess than
2.5 percent of the proposed site,

Migst imporiont b the project were sensibla
green building proclices, AMC promabes
u:.ing proven, cost-affective sushainable tech-
nigues becouse it wonks visitors 1o integrate
similor practices in their homes and businesses

after seeing how easily if con be dope. For
axamgle, the Highland Centar eofures o rwice
daily green four thot explains green building
and shows how systems work, Cunha soys o
ot of people have heard about grean building
but don't understond what it entails, The
green tour was designed 1o change that

[ECYCLE, rEUse!

Coarlone Dick LoFleche believed i wos P -
tant the Highlond Center dasign include
traditianal moterials, such oi wood and stone,
to replicate the area and the historical s
figres thot would remoin cn-sibe. In Fact, the
spirit of hislorie shructures was relied upon o
d-aaig;ﬂ HigH-nn.d Ln|:|5r: with the |:|I1'r|-n5|:||'|r.=rr.=
of a small village. In this endeavar, the archi-
tects decided 1o moyele and revse buildings
and construchion materials sifl standing From
the time of the Crowlord Howse,

Dowglos Dick, o partner with Carlene Dick
L,;)quu:ha__ baliavas it wos Funl:hinnn"'r and sus-
tainobly important b rtll;r on the historic
buibdings For design purposes




He exploins; “Common sense design
#ralegies wisd in the Morth Coundry for cen
hne topped cur list for functional reosons
For mample, stesply sloping standing ssam
ek forms were imparalive o deal with 100
povnd squore food [45 kg/m?] snow loading
& baving roaf pitchaes thol axcead 2132, tha
mqured snow looding covld be reduced
irl.‘-{ltl. l:iEirp {:-.u.'_qu-'u_' 5] |:|r':::'-.'i|:|{| 'Z~h:2=dil'uﬂ in
fe wemmer months ond help keep wind-
Blewn rain from renning dewn tha | al tha

bulding. Flacing gl:lb-ln- dormers al building

miry points alsa divarts '.lirlir.!j s cang jop
frem ihe |:-|u:1::. |:|r.'~:-|:-|r.= will be. In addifion,
|’l:ldi|il!ml.=| |.ll.'|l-'.|ltlJ l.|r.lu|‘.r'u |'u1|-g wel e
povide o simple, ensily maintained method
bor venililalian, The |r.:rJ:;e alia Fealures local

W prodiced cedar siding, which should los

Dick alwo sow the oesthetic and emolional
mpoctance of designing with the historic
suctures in mind: “We wonbed o impart o
sense of continuity to the buill envirenment of
the Crowford Blakch site, ‘We desired io cre-
okl g L:lulldilhi'g thi l.l.1|1||'.l|il1'|l':w|l:~d the hista Y
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ol ihe existing Yiclorion sireclures pal woas
responsive o function ond the envircnment,
The design was on affart 1o show that sustain
ably designed builldings can respond in o
compalible monnar te their combexi—hbuili
and polural—as wall as lierolly express the
lach n|:||ag|es imvaolved &0 their construchon
and gparations.”

The center’s main building is Highlond
Logge, o $5.1% million new construckion proj-
ect fhal ovareges 3137 par sgquore faol. The
struclure iy raminiscent of Crowkord Hoaaza - it
fecdures charactaristics rem the halels Fu;m;h
and roal line, which resembled the Whiks
Mountaing' peoks

Recycled and recyclable prodects wers
used throughout the building. Motably, the
ladge’s dining roem feotures Dowglas Ffir
calumns and beoms that once were port of
o Porlland, Cwe., piar. The lodge's steel
frame is composad of 95 percent recycled
sleel and wos fobricated 45 miles 72 km)
from tha site. The gypsum board olso is
||:|r_.-_|||-,- preduced and made af 104 percent
recyclod matersal

Dick points out the uniquee rewsa of osphalt
poving insfolled  somelime  dering  the
Crawford House ero. “Wa crushed the
asphalt on-site and used if for the new park-
ing lat ord roadway. The roodway bose and
fop courses of groval are made complataly

from crushed osphali, boulders, and rock
ramevad from the sile -dul'l-"lg cansbruchon.”
fhaper Hall, which Farrr-:nrl,- was @ 10, 000-
squore-fect (F29-m7) corriage bouse, hod o
baosic imber brome, which Dick dascribes os
*serviceokle and 'l"lb-'\..ll'.ll:-l:.' altrackive.” Becouse
the skrcture wos sound, it mode sense o
rayse the building. Howaver, it hod no foun-
dation, and its location didn't kit e Highru"d
Contar's maw schematics. Therefore, it waos
moved inlact b g new foundalion
*Cnce the building was ploced on its Foun-
daotion, tha challenge was praviding for the
programmed Functions, including offices,
meeling raams, osembly spece, and darm
raoms, within the B-fool [# 2/5-m] timbar-
frame grid withau! losing the wonderful
aeslhelic of the barn® Dick remembars
“Becavse of the natural
large wood imbars, we were able o leove ihe
timbers and some roof rafrers exposed 1o cel
ehrate the aesthetic of the original baorm,
Sprinklers ond reinforcing steel chonnels
wnder the roof ond timbers braught the build-
ing e current building code requirements.
Thayer Hall now Features offices fo accom-
madate 40 AMT stalf members and an or
gallery thot doubles as o mesfing areo fer
200 pecgle. Conlerence rooms alsa are avail-
able, ond the second Heor includss 20
dormitery rooms kar skafl.

fire-resisiance ol

Theyer Flall and -"I'-'il-|='|l'll::|l Hiudio Thottom right) were reloented 0 new Toundations during the

Highland Cemner profec.

During construction, Shopleigh Studio also
wos relocated intoct to the sile’s perimeter ond
ploced an o new foundation, The Forme
painting studio hod served s an AMC hostel
It naw includes o likrary, small kifchen, ond
opartment for vigiting scientists, arbsts, and
writers.  The wirtually
unchanged from its original design

The Crowlord Moich Railrood Depo
which sarved roilrood passengers in the lake
TEOCs, now is o wisitar conter for guests arriv
ing by car or Irain. The historic building
already had been renovoted belore the

strdic remoins

Highland Center project began and served os
imspiration bor the Highlond Lodge's design

In addilkan, Fwo cabins an the site wers joo
small o be used b‘:.l AMC ThE:«l T rJr_'||11_1|[l|,ﬂ
e o nearby village and combined and renc-
voled inlo o new kown hall

ENETGY EFFICIENC
An integrol dosign chorocieristic of Highland
Center's buildings is energy ethciency, Simpla
ond complox steategies were inlegrated fa
ensure  the the Maw
Hompshire Enargy Coda

Far example, all buildings are siated sosl
o wast 1o moximize dﬂ'rllglﬂlrlg_ ALmmer

buildings =xceed

breszes, and wiews of the area, o5 well o
minimiza noise brom neaiby Rowle 302 and

Ihayer Hall slier
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the AMC parking lat, Mers thon &0 percent of
tha |f:-:i:qn'r- Ir|p||:~ ;.i||:|:lc|:| Fibear g|l.1=.-s *:il'lgh?
hung windows foes south; sarvice orea
windews hppically foce north. The windows
have an B-walee af 8. Inkerior windows also
allew hallways 1o bosk in notural lighting,.

n addrien s |_||_|:|.- 'H*'““u. i orchilects
s iFimd compnct Ruorescent Eighl e within
ihe qun:lu- and .-_-...ll:,- nsg Lu,.i|r_|m£|-. Tha site has
minimal outside !ni:}Hnng o visifors can
odmire the millians of stars in the l'iu"ll shy

[nek ni--u|_|h|,n,|.lr-'. iz l\.']l'."‘-iErl team and con
struction manager eonstanily were remindad
al the impariance ol the |:|Llill:|li'll_:| enveiope
Winile
Wiaunbaing and this microclimate ot Crowford
Moich, the howrs of direct sunlight are limit
pd=—pvan in the spmmer—becouse of the

far the hl-;_:||'-|-:|:|.4 Center: “ln thae

proximity of the mountains to the eost ond
woiath, Thare are o h:nh percentoge ot owver-
cost doys, weeks ob swbzero lemperobures
arnd near constant winds, which somehimes
axcend 75 mph [121 km/h]. Therefore, owr
most impar tanl 'H:l_-q-_-l' I'luiil'li'.'lﬂ- imchng Y
imvelvad tha building envelope.”

|i:r_|r_||-1|_:| the s -;_'.l L|ui|r]||w3 AP I M ES -
silis was insulotion. Becouse the lodge has a

The Highlamd Laelpe

s imterbor windows allow hallwaye 10 bask b nanaral Tight
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Thayer Hall feaiures the Borad Washhuen Conference Cenner

derm coams within Uee tisber- lram
broced steel frome, if required on wniptermupt
rd |n:||_|||_||||1g Wi autside of the rame and
meatal shud infill. The conskruction leam inle-
gruhul.l & 142 inchas (165 mm] of exponded
palystyrane insulobon panels in Highland
Lodge's walls; B 12 inches {214 mm| of insu-
lation poanels ware instolled in i roal, Tha
insulation ype wos chosen bacouss ifs manu-

faciurer racycles scrop insulolion  during

- e

my well an ofliees, mecling roome, ani

processing, and the insulotion s nat blow
with nz-;}m-:.-:‘]n:.p:nhnq goiEs. Al O rasull o
those shrobegies, ilve waally ond rool featen
tharmal rofings of E-27 ond B-24_ respectivaly

Thoyer Haoll's wnoccupied aftic holds 18
inches (457 mm) of blown celluloss; Fhe swiill
include & inches {152 mm) af blown callulose
Becouse af tharmol braoks in the wall insuls

fign, the enfire building wos wropped in s



11/ 2inch {38-mm| foi-foced rigid insulstion
betore #he building wrop ond shingles wers
|||'.|-'|||u|_|

o help bwildings remoin warm during
Brlpfnve |'¢l|_||||'.|__'| |r.-;_'.|:l|'.:|_ a canlmlized |‘_'q'_'\-||-:-|
spatem wias specified for building heot and
waler. The system burms biomaoss, namely
kecally harvested cond wood, scrops, pollaks
sle., and |3 expecied o use 70 cords of wood
during the heoting seoson

Crawlord Moich 12 not an ideal loca
Fenmi L:-l phalovalioics, |||'|_| bacauee fha
beilding is noi air conditioned and the
lemparalura exXirameas Ora &0 graal, geds
hermal did not mok= economic sense
Biomioss woas  most n-:_:q |:||| Thi ||i|l_|||'
donce ol sustainobly mainiained forests

wilhin 50 ni|-:--. I-q.l L.I'II af tha Hll;_i|.||_|||||

Canter suggested wood wos the ideal
FI.".":I . .-:'Il'k |'.l:|'|||'|||'|'.

In each building, the biomass syshem is
sipptamandod by funt-ai fn-p_l (5T ||-_l|'5. [IST81]
heat woler during the semmer months, 4 sep
arate building houses the bomass syslem and
on electric gensrotor. The syslems are wired
o AMIC ||;_|'5. 21T |||_|i|i1:,l in tha f-_.l_u-_a 16 cormves |
ho o bicmass co-gen bailer ond produce heat

:'||'\.|_J P:I_ll_lli{“:q' an-sika

SUSTAINGBLE

TiOT Tk
Ill' T I""I"'
J 1 1k ] Hrd

T|||_ Hil__i:"||-"||.'_: Conbor ol L_-uru--ﬁ weirhsr com-
servabion and indoor @ir quality technigques

that mesd AMI's requirements ond incraose

the comfbart of the fecilit's guast

Althowgh omple wabter s supplied by beo

an-site wells, kw-valume fowcals oned b hals,
and thowers insiead of bathfubs bove been
nshalled in tha I'\.d-_!z'ﬂ and 5l ;,JI,-EI_-I:-E'I Sliadha,
Thayer Hall and the train depot feature com
|.'||.":'.|.I'{| toitaks. In oddihas, woibEwabar 1§
treaied on-sihe by a sephic reatmenty nifrogen
e Teilam

Highlard Lodgs features room bor 120
guasts. All guest-room windows con be opened
b the greot views of the beoubtd lond thet
|:u_-:h-:-}u-§._ Baoauia wislar aw l.|.ll.||llj|-' 13 O pon
cern, paints used in guest rosms ond
IE'|||:||_-q::'||'_||,.I Fne |_||;_1||:"|_| ' ||_|w (o =] 'u"l:l'.:
Corpefing ol wos specified fo ovoid allergens

|-=ll"!*.=-'.-l:'~l|-g weid o mporkant part of the

Highlond Canter's design. Becousa the crea



haos remained in disarray since Crowleed
House bumed, londscope  archirects,
Halvorson Design Partnership, Boston, deter-
mlrnld the londscope should leck s though it
was i@ “perpetual siofe of lorest regersna-
fion,” accarding io Dick,

Vorous parts of the ule are londscaped in
variaus steges of o forest's framsisional life cycle,
from past-fire meodow do deciduous forest 1o
more mature ewergreen forest,” Dick axploing.

Holwarsan Design  Porinership lFu:H:iFim:l
indiganous plonts in ik bandicoping design.
Many exishing brees were dug up and frans-
portad 1o o holding nursery until construction
wos completed; they lojer were replanied on
the site. Becouse of the hardh weother condi-
tions in '|'|'|||- ored, iruﬂiglrhul.l; s grows in
add shapes ond often are kwisted and stunted,
The rq:h:ln-l-u-l:l trees Fnﬂrnlr 1|'|ﬂ-= feadures bet-
tar than nursery trees would.

AME worked with a local prganizafion he
choose and plant Bewers in the main portion
of the site; their choice was native wildflowars
that da mel need irfigation.

In oddition, the londscope architects creat-
od pathe ond installed interociive signs o
teoch wisifors obout the While Mounhzing'
seovysiems, Beulders ploced throughout the
site also are educotional tools that remind vis-
itars of fhe glaciers thal once moved ocross
the land.

BNVIFONMENTAL 600D

From garly 2000 wnhl the grond opening in
Cetober 2003, the Highlond Center wos in o
viate of planning, design, end construction,
It's wosy o see why Dick hos so much pride in
the waork his firm :m‘nph‘tpd.

The most rewording ospect of the project
was working with AMC, o client that waos fotal-
ly dedicated fo creating o building that
supports its mission stelemen to profact, onjoy,
and wisely wse the Appalachion region, By
creating o lodging and education canter that
awamplilies this statement, much environmenial
good con come from this project.”

Historically billed os a destination to enjoy
the cool summer climote, dromaobic lond-
wopes, and owidoor ochivities, the Whibe
Mownbaing of Crowlord Moich endoubbadly
alse will leach wisiters abowl the imporbance
af sustainable design, thanks 1o AMC and the
H|ﬂ'|||:|r|=:| Cempler's cE:"u;ultd Frn-i-u:l leam, &
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BUILDING ENYELOPE
Higkland: lodge wall ond roof ingulal
and Thoves Hall roof inssdatian
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