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Å¡¡lr¡,agÊ

?o ald 1n 1¡¡p¡"ovfng Lho pørforoance of thE heaLfng, '¡entflatfnü, ud alr*cüudltlonr¡g (HTÂe)

systein ef tho t{atloaEJ, Lqchlves Bulldlng ,so thaf 1t o-.ur. better proteøt papor..beaod roEoords of
Lbe ,!nlt;cd .statee r tbo ,ìlatlonal Bureau of ,Sgandarrfs (Någi) tÉe6ur{d air exehcn6û mt¡å under
varl¡euu ecÐþ¿nåtLofiE of bdn¡>erature and wlnd speod" The fl'vörsSG Eir oxcbr.ggs Fùf'6 under
aàr¡g} operatloa of tho !{VJlÉ sye[o& w"qs 0,9 h-l for a¡¡: avsrsgo bctporaturo dfffercnce of
20"3oF (t1.3Ód) and an arier.a6e rj.nd sirËsd of 6.0 ¡¡Þh (2'? m.1 s)" Tbls råte is approrfæßû.l y,
txtos thosa for ne¡* General ServJ.ees Adgrinfsüraü1en (SsA) ofltce buildlngo. Ho elçar
dôpêBdGt¡ce of alr sÍahar¡go rate on ÈôEperature dlffercnces up go 30ôF (1?êC) or sfnd spcads up
to I'l uþh (5 a/s) nas found.

- tügh outdool" elr Campens clos€¿d a¡rd f,ane operat,:[ng, ths average f,fr exahås8o rûtó úûs 1.4
h-1 far an avarags temperature dlt'ferencs or ilr."gor'{¡j"¿oC) and *ñ *oorng..nf,nd epecd of 3,8
nph (1"T a/s)

Â test óf lnÈeräou* *r" Eoveiüisn¿ si:rrwed thaü afr uigrÐt€s n&pJ.dLy frôB noßdtaek- to tg¡ck
åroà¡r $¿Èl¿ fans q¡poratl.n6 narn*l Iy. ,

.'

lhc bui.l(dtng eoutci not be pr€ssur. an Lnüoon dúfffnrncc of
0.0rå f¡r Fâti (lit Pe).; i.t, L!¡1s pnessune dl hs e-tr sxg 5 b-'. .{s ln
tb¡r ossð -ef no¡ur¡ opera.blnn of the HIIAC .s ¡'at'e 1g y tw*co tboee
for aord, GSA õffloe bulldlng$. .)

lñlnougquotr ' '

I

Thc Ëatior¡el Ârdilivss Bul1dlng l,n Vaahi"ngbon, D" Co (Figure 1), shloh houses many of.,þhe
nstlon.e rseôf¡û$ lntendod for perloanent fJre$é.rvrtlon, H¿ó sos$tri¡ctcd 1n tho ear¡ly 193Ð1s., Ib-'
rae oné of t&ò ffrst bul.ldlngs fn Washln$totr, D. Co¡ to ptovldc alI-st!so[ onvlronqsntal, i,

csntrö1" fbe coütrollsd eñvLronnel¡t Hå^s presorfþed ln or<lor'ùo probcot ths natfðârp valupb.Ip
reoords fpou thc effects of ëxtreûE teutperatur,e, hlgh áûd low ¡.elatlvo.huutdlty oxeun$lons,
a¡r$ attack f,¡"otn ae.ld,ta¡ies sueh ae thoee re¡¡u1tlng,frón sul.fur dlox1dE. Thc.or.lgf,aaL hce$199¡
ìrqstflsgl^üg, ffid afrlcq¡rdltfonlnt (HVAC) sygten waË, desfgnsd go Beù th€so obJectlvea, Þut- fi
h¡r. citco brisn uodlfled a nuubet of t1¡¡èB änrl has had a hlstory of teuerù¡¡en'g'sÈtsfaebÕFãt.
ponfottoaoc (GsaerEl $bFvrl,ce.s Adnlnlstretfon 1983). -::

,_ ì 
1fo atC ln lËþrùv{ng the perfonneäoè .of thd tlVÅC sy.atô¡s at ùho ðeücoqol f,reh¡l,ves

8u{161É9, ths Publlo Bu114L¡it¡ Servloe of tho Gerie¡e1 Sc at¿oa (0{1Â) and.oü.t¡s
ftùto¡Û1 ArÕhåves &ûd nûê6r'ls Serrlóc (ttARSl) requc4tod. tho of, 8ÈrÊôltlds¡ (uBS)
CettaÈ for. Bulldl-ng fcohnoLogy t,o prrortld'e orltrrla for'êavüroüe.n.tåI cöüdlüfo$s f,rlrglhg-"
stöl|8t ât¡ó ,p¡cr6r1.låüfós of ,papet-besed efohlv,¿l nÐeoidt¿ yþ. study Lacl,uded-,i trlt¡Fsture
süafqh oA fretorr affg.gt.fn6 the detenloraÈlon of,.p¿ger:-b3râd;F!ôOrds, ¿n tlBS l{qrkehop on

,il' , '...,*1,,., ,'.
ù- ¡ :r¡. .il r. :

1.þ., 1s b btolo'8fsl a¡rd ñ. l" -Gro
Ëuf1d{n6 feohriology, IilaèforraJ" BuÈepu of Sþ¡nda

- V. ol, Èt" 2. Nor tô bi
ä.'nó A¡r:Ëôñditioning
óns uxpYéss€d ir¡ thi3.

r:!
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Bnvfroarntrl Condltloac for Aroblval StorESo, nalur'lDaüs of tcnporeturcr roletlvo burldltyt
elr .roh¡.ûgc retc, and g¡t.ou! oonta¡l¡¡¡ü oonccatrrtloas 1¡ thc l{atlonel' Aroblv¡c È¡':lldlúgt
and coag¡¡lsoa of thccr nssur.Dats rltb sl¡llar Dllurnnts ¡¡d¡ 1¡ othrr bulttlf¡gc hlvûg
ooatrollcd cavlroar.nts. CnlÈcrla vtr. progosod for tctporatura' tr.ùatlvo bulLdltyr and
g erlnr¡t ooac.ntratlon dc¡ærlPttoa'of t,bo study and

1 Fogort entltl¡d nf,1r. a.;tónrstotagc. of PegorBescd
¡ sl" 1983), nry also erdåll,gÉ"'and uoÇ1floatlon of
othcr a¡'cblvrl storagc feo1llülcs

i¡ )t. .1å i:.; ; : ¿$1 '.;!:. if".ì(:. '' ì 'r Spir,*'; i' .i1"..,:t
r iì :Thc prdsönt rðËoFt <Icsd'Ëíbcs álrEôióbengi¡.{ra¡go.aûd óoar'tbl9dt{tÊn¡ tra¡ÛrcE}atÈ'.r¡g{q

', drrhfbg Xi¡óib a¡O sDo.yrs,ô.tuôy" fl:. !::tlÊÞ:.?olloy¡: ,i(i) Tbd tåqdtdg¡'i.at:,¡l¡t*ltC {¡ad¡r'

..:nVCõ;Ji"*,-).': (Zl. ,ña 'retä',ou?tlåöil'a1r'.1¡üÞlt-l }r"ol#tft;[$::
!!'¿, t; {rQfC
¡ ef¿tho

t){i'il r

r ' il ' , L dj .!.' I l. ,:r!t Étf!,J:) r, , '1f.. 'is

ulgg!8" -,4" ts-fi:':.1"t.,E..t i!
i'cj.t 'il¿r f::* 'lr) ,t;. trr,- i:'t-

t¡j jlatrtßil. ¡,'¡¡ff¡n fgf ld dt .
' (tlÅi' r; ' tfÉ{ ':$r: È"l'

16: liJ,T¿ir'{i--; r.!ìi '::-i'11.i.-!^. 
" 

t+Ù:,' l¿:'":}" Q'' g,'-

.:i,i) er l¿ , .1, i:-:: j.'s,:;lt¡fe<ì "t.Ì;,È-,ririf\Ép¡iltt-
<' ,'*¡ t" Ð'. . ,, :

I 1,r;1jì ;': ',üt-t i'ilttq'r'. ,:lì¿' :'lÈ.:?lYÊì âr:, ,n*.r !,'*¡*¡¡rt'
r i .\: , i1(ì r, -.- ,i, i.rr¡J ;,Ì :l-[ r.'r i. ,r i¡ô"_lirrtf,Éj ."ìt,Ä'f¡'..;t'

Í' ï'l

. add'
' 'ls J1

rbon 1¡ F18¡¡'c 2. Tbc oortbcrn sldc of the
c orlcc qf of of tbe

-Þ i¡ ðËo,,to;Ëh lflon¡:.
t loo.Ècd .on {rt¡tvc
tb! th¡a thc garag.),. E ccPt for systcos 2 q¡d -4r fs conDoscd qf| , "'. tro d ¡*itüt¡r¡rn-.!tàn;.åi'åt, c"cdôldööd.of.bnc;01¡l#ùy"¡ir¿i*¡¿urn fan

':i .crð shbb, SisÈÉE ögcsÔtô t,¡lficoùËItgåâFlfu?c ?åfiö ttl by
caob systc¡, fro! lafo¡.¡¡tloa sugplled by CS¡. th¡n e¡lc unccËt&tftUlÐ Állà¡¡
s.rvêd by tbc verlous alr-bandllng systens.

:r,rli.,', - .j.$.: i, .,,¿, *-ll;...:-i¡ri ¡¿;" ; íitr1,*É.ü -.'í."'".':"1,.-,:iii:.-/& t.î.i.-r;¡-.ôkÊ:.' -jj.i.å--.¡.:.-'1-t;;i
;. .j:¡,i. t.1, Â ¡.l .,tL: ¡iji rtliÄ ,jt 1.årÂs.i" 1l; , :l' r.êrì!.

:, i :,Èi, ii,: ¿. ,"-: i¡. fi,-1 lt¿il;1:, . Itl üÉh 8.¡}:r ,í.,..¡ã.r''.t¡

,r 0ôc rti¡)tr¡of¡,:tuurs ûlu *l-rec raË.oöt¡idoüDttfrdÉ;'c¡cË,Ë1r-büit'r+ng, Jyst#4tst:'b¿id'udtr1¡d
thc baconnt. Erah sot of and

ge!
nq

rå1r
9åatrpÈ s l'iåtélfi6¡c
úurd , enö rírlúd 'ilba3ürtffiåtU'.tlÈ¡¡sÉ tå&ca

oao. a ¡l¡utc asd thc rcsult¡ 4veraSod cach hour. Iu alI È c s r s odlíðr. ülien ¡b hds'¿ '4éË't¡u{o ¡

.',utrl¡el flor retc pcr zonc ras 170 cfu (E0 L/s). Conccntratlons at c,egh lgcrtloa vcrc
':m¡¡urcd by I gsr obroutogragh, clectron cepturc doùcotor at lO-.olnutc'iátdrËrÍs tb¡rcrfücr

and the nôsults rcoorded on a floppy dlsk. tho last four conccntraüloas v¡rc flt- by
rcgnlsalon anrlyrÍr to en squatlon of thc foro: . '[åi "r-

c = co "-r't 
:":''-¿t '0..- ::,.t,i,^T'..:,ttt 'i'":t t T (1)

-r 
" 
s,cr-;:îv ,¡ir,.Ì1.;. .ii&.'.1 c , !
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iITE¡!. 1i

: t, ¿,- i ,,'' a : : " !: -
rJ t ¿, slr crcha^Dga rltar þ- r.

,:.,r, , t;:tl¡¡;afta4l¡JQ,olloqrb: ::i.i , r Jr ,¿. rr ¡ rr.r,:,; '..
¡, c =ÉFonocatratl0qt rgPb - . '' ., i ..

': ". , Co = inlttal'ogngcBtlFülqn' pPb ' , :)iì'
.È¡. -'" ; ; !

A rci6btod av€rag. of th. Blao alr exchengc rates nas calculated and caLled tbc alr
. €xcùe¡g€.rÀto of ¿bc;hr+1141n8. ,Îbe;-wclglrÈ{Bi-fac¿ors ¡ûnc, closcly rcl¡ted.to lhc. floï nates
.of, tbcl&ln-baÁd.l{gg ¡ys$ê4g" ,I,! rouùd..þaÍc,,becn, prcfcrqble to íe18b.¿ elr excha¡rge raùeq by

,r,rc-laÞ"lcr:¡onc te.Àr¡¡!or, .bu,t bhtsÊ dat+;rore un8vaâùêblp.' Tab*p¡r.1.".sbgt9:,t\esc flor r¡tcs and

,;ùbå,rr!gþßfn8 factors" -Av€rgg9r.lndoor,ÈeFppratute He.ç-,caJrPUJ.3l9d.-Írq* tb,9 n1.n3, ¡clurç 4tr
ì' üo¡porgi--ur.rr-¡ ,o'fuoaqgc,[hesç:teBpa8gf,$re¡Þ.iu€re :çach.',.otþÇn, thcy,m-rc uot
,ricllhfiqd" ¡u3afqgsel9.n;',eofrtyoi! o'f-i.?in exèt¡aagg 99r qonpg!îrþurer d'lffcFnce

r :f *lrayc.;p-or;tt1vq fp gn*sçtqeAtr),FÊg.done,pssatrtl.ctrly'as dcaertþqd PlsavbGrt {Sllbcrrtcln
1980).- Stair¿ard error! werc also calculatad as dcscrlbcd 1n rcfqrcnco 2. at:..

fn thc flrsf tcsts' trec.r ga! ïe! lnJeotcd lnto cech of thc nlnc zoa€s caoh hour a¡d lts
conccatratlon Pcrnlttcd to decay. It ras found thaü gas ras aot aluays oorpleÈ cIy- nlxcd

zones 1-5.nlthln thc flrst balf-hour. It rqs also found that traoGr gel often nlgratcd lato
Tb.Fforc, tbc systsa ras rÇPnogrEnmd to fnJcct gal once cvcrp1*thçtr..þouns

th. tendcnoy for
for thc fi¡ll:10-

¡1nuüc laJeotlon psrlod l¡to zoltc 6-9 only. As a nosult' gas to accun¡Iate
,', l4"r,g¡rpcFoTç6ltaûr no I mgqf- .d¡At,Fd.,. 

"'1 lae,O n". 6 s0. was: pc{!l q t€4 rte ¡.!:hq ¡.ou Fåå I. n.f"x¡¡durûg,þhc flrst
i,':ì¡þsr. ,, pur$ng- tåÉ. tb:lr<l.,hg¡rì" 9op cgnþnpfifo¡s' qirç

Flgqfp 3 shows
.l oF. r: Cqss.Çdlt¡cF?ly gnl y d¡tq,qo I leqtcd

duqfn6 :thc sccond bot¡f..sani Ug-€d. übet thcre [s. I,lü't'le dlffqrs¡cq Þctwcca
ear]1cnra4d:rlatcn d3B"a".r !i,'. ' l 11, '

a :.t:

j :(.-. îÇ
, . ..Ttst 1. l¡qE$,tr ppêFatúo+.'of ' Np ugd

euå,.Ëçd ¡:fgr " S"eqtl. oondllcted pnde¡.'{rgr¡uar:,.tlYJÇ pggrq919n,11',

.,,.8ht¡t t+¡" q$ùdo-Cr 6,1rr..daoper$.*. ' .r ,!i'.i, ri 'f i "

lffcablonsçpli ùhç BV{p. sye¡tcn;ïrF!

i.ougb
st¡ff

,. ;,,ú.:ti,t.. l. .,.',¡ ! ¡)-.'r:r'., .),rr:á,r .,Í',ì':'li .l-j. C)rr¡f; ril 'lliìl('
: ,r ¡ ¡11o gpgegugnci,,bgq qrÀcF.4ln lcqþgc'Ë4{r.bh
, :d¡ ¡*!cp ,tr.-fp,Eoas¡tfeq"oç6,r¡eq{<.cad,ê$ten thcrAroh{ves nalatcua.Bco

"' . I ri'r.

:'. f. I

1o dctcr¡lncr-^- !hÁ 
^fc{

¡ ^l-t I {

,p.._tqf csl;et''gpF.'2l{çor.(lotbcnÉl.Tc#t{-úÐ9-,-Bp.gqcl
Unllke during tbc carllcr toats' 1l; ¡lred
6.|pg _us-efl as'qqrw;l $a4-opcratl,on,dgta.)

;¡,-dtrqtqlb¡rtgdrf¡.ttla't1ç9nc. 1 .,,, .: :.È¡r-,ì+J :,.i "'',''i;.i:ì.'"j :'' ,;r';
: !i'i < ;. , .l .. ':...i' ..i :r''i :ì'.' ìfì -.- :'.' ; :'ii ', {'t./ 'r¡ i ; i- l'l!

.. . i ..si_tff: sh¡¡t oJf ,ftl,l r,.Bbç .feltnn g,{r r f.ans, c }osedç$þp . Qxbêupt . afr '6û¡R9.rc,
and supply arr oa¡påis'(rioÍüoi'às ¿äpcis and ians sclvtng ihe gatagr) pitor
to traccr gas lnJcatlon. Tracer gas ïas Egg;pf.*. 30rp{gq$çs-'F$.l*f-}.:q$.Ftç of
0.5 cl16 rc25 L/s) ln orrdcr to oalntaln a híàli èä on for tbc blgh a1r exchangc
rqt\p?;qn.ttc.lnptp<l.qu-ç¡,eg tþe teptn . D1{fs$€qq.la¡l:p.çp¡suFg 8gEgei.C{éns ÉnF,taùlfld *o¡þss lhc

,. ,,o.gil 
- * fagf Én¡,tfc

-.,r g-wb.- a:lù aoarlY
.' gon+ lPulete<l bY

'tbc 'n' ( ,' . -r1:,i,:i aí.. 1 ri Pr,' 'tt li

ì.1 Ì¡ ì -.' ì:". ,.: tùi ; i:' 'rrrl " 
i'i r/. Ê: i1'j-. li$r i i::i,1 irl :ì..,.1 ìi''' )"..,, ¡ ,., ..' .: ,', tr'r, 't,r, t,rr.,;,.(al

,jìi.irrr-i ,t::"..; a{,t= F4Ç-'Ic}}r ..-r¡, ,. i:llt:r?-'. , .'Ì.,i'.r"¡,.:'ìi . t i,í i-.i'i ¿r" i'i .ìi 
'¡''

í:lîr{r i1-t iJl ':,ii: li: 'r 'l ''"¡; 'lli ì; !, \'t.:;' ' i ; i i 
" , .:' :.-l;'

rbsre ¡ ,;: .,r ¡r,:,¡.\,. 1..., .,.' ':,fi ...r1 l'': 1-.t'

wbcthcr alr Ieaks lnto areas wbere archlves çl'lo
areas)r Eas was laJccted only lnto zoncs 1-5.
g vqn];.,#,ånqreþqÈ t hg \er r.eÉrl*. ., (X'hçgç,ndqta trg,B?

7

F = tracer gas flor ra¡e, n3lh
V = buÍldlng,volune, oJ



nEsglfrt . - 'r- li'tf ,;,.: -ti 'ì

the equatlon:

lrhÊre
I=0.5+0.4(AT) (3)

ç¿ 1 : ;?i: . Ji:i&-íf¡J'-itl4:lge.'j

ar (rhrs oä oå'"Tîu"r'iiãdï' F3"';.#niä;''i;r iàtli'e'i¡ {¡i'fi¡¡ÎååF\â'ÈrTiocl
>,¡rtdc ltrr¡t''lgures3), ,E{c qgïchq+go .,rat.e-r d"+.ç"+ pg.tr+ác i 1f

anythfng, lt decreeses. in faot, there ls no apparänt r.ate
and wind speeds of 1.3-11 nph (0.6-5 u/s) encountered

:.'- , .,.v : ¡¿, .l¡i:r et f,i 'i...,¡"ii. ,Ì

As ln thc case of
dlfflcult to assign a

lAverEÇaqÇpeEqeS,:, no,l$àq-r ad*rpot+ npf
s t a,gdar$ "Ê¡Dro n, .bqn4s ,els itC.t. dq¡¡q; bu_t

"l:¡tj ;)',i :1 f,'*' çÌ .,'-r1'.*L.'Jî,' ., â: ll '}'ï¡,
noroa I . H VÂÇygys ten* oge.nat lqg*",!þg
deflnlüe relatlonshlp between

;igtl s+ - r: J . f..; i jo.l rÌ
k"r.sq,9qp$¡9rgf dþ,t_ê,r.?$ lt
I and f. In the prcs c€¡

91*,:tl9t hE-r?.t%$.9 of
Thc co r-

= 
-f..rr-f,thc nornal IIVAC-oysteu operatlon data.

¡ , clo-FPdrdeüa ;arç' 3þ9ut,as wel.l"iflt Þy L.
i-,¿.,^.ùßt':331 !JLi? gÌ1

It Has

those servlng the garage, and openlng all supply air danpers and fans. Conoqntratlon
D€esuret¡ents rere uade ln two stack areas on the 7th and 14th sfack floors. (thcrc are 21

.! ¡ -L | :r':i r.'l- .lon

\



staok floorg.) Ilre bulldlng oould be pressurized Lo naxluun pressure differcnccs of:dnly 0.06
tutlon Aveaue entrence on the ground floor
,04.dnch HrO (10 -Pa) aÈ tbe fq-nFsyJvenla Àveaue
thc thlrdîtaok fIoor). ft ¡cas notlcEd,durlng

Chlotigh two': door.reys lnto the naln body

.¿r

, _ rlh.,g, 
ág'.dxi:{dftþ, "lli 

*calculaùed'by,.'ùne 
èonstant_ conoeatratlon -nethoc 

fforatton,2) 
ras' 1.5 n-r.

SUI{I{ARL Ât{¡l CONCLÛSIOHS "' 
t' 

. r !;i,i r
'å1r exct¡eage Dealtureucnts ne!€ talcen under.
The avenage a1r erchauge rate ¡ras 0.9 h-'
(ll;3oC) and au everage wlnd speed of 6.0
nearly constant at around 73t (23oC) and t
lndoor tenperatur:o. No elear dependence of al

, so:ör'ti?iõ¡gl--ryiå1;lt,::¡."- uÈ tä lt;iuiptt (5_1/d') wad ululo. *. 
-' i, '',=*o', ' ,. ,." ". ,

't!-/1: i 
"" 
i its.¿l ep ure

'Loifi F'(fl 'af hat
wbea Ì'y"r ': be"' þhe

. r-FlVAÇ.,syiüJ1lr,,:rgqpq.lg 
lool9,.þe ,crlosed.at.!hes9 outdoor üenPeraturss..,. 

t:¡'
.., * Ittéet of' afr üovsnènt^shoired ùhaü a1F'ulgrates fspldtry fron noustack to.staok
"''aréaá'*trftb fàng ùoroaÏIy.! ;r+¿ r'r'I ijr' 

" 
ì ' "- i :'r: ;' f.¡'

\: ,i :r.

GAO 1983. nP¡pnpt aotlon needed to preserve Arerlcars reeorded herftage.r
,''" 'Adùtåilgërat1'o'ar''offt'Cò'of'tut1 Insþcctor úehioral*, March'31.' ":i 'r "r' 

¡ : ."

,l l't..'.Ì'; i:.rl ..L¡, ._ f. ," ;,.. t 1,,r. ., .. r;.,tt 
'-: 

i , ' ." :; å i;¿;.l,cl:

I :uatüey,; r'. G'.(, 6t: ari tg'tt3. n¡'[¡; qrlat't'ti ' for s'to$age qf ÞÈþ âsèüir¡al' '' '"ràóôrds:nl 'iNat'lònal hr-ireau o.f sùanöarúsi: r y neþorùt, "83¿279ú, -Êd S; ,'Mfi ''i .,f' : f.iü, iltr-)i -$ '.i,¡tr¿i- - :',,'t I t:,,,:li, - t" .1. I .. .;t.;,t,,' 1':;): .Ì,...

Grot, R. A.; HunL.,rd.':ttiï' âna HairJå., .pli' f ggo. r ñTracer gas autonatéd.l€qr¡lpùen$;:fö¡'.êtlnplex
b stu 103-128 ln rFlrst Alr Inflltratlon Center (lfC) Confer:en'ce: AÍr

"' I I 1 í:öä *á! poc+rn.tqudå, .føoceedL,rii¡s,il AIÆ; ',ÉracltiiaÀ,t ,- U4, ..,--!i.;'i-. r::
¡ji. '. - ¡:..: ,1 . i..¡:;: r..¡. :... j; ., ' i f,l
''21 ' rs¡t üs o 1ôaèdtú8bitl{.,e hsùÞ¿* '¿Ràtlonal'r:. f'S ï05; I MDþ;,: rr r .' {r¿. r.;:i., .:',:*., .
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Tbs reporü rras sponsored by th€ PubIlc Bu11d1ngs Servlce of the General Servlces
Ad¡lnlstratlon, and tbe Natlonal Archtves and Rccords Senvlcer llasblngton' DC.

ïe nlsh to tbank Ron Dlggs,1,"*ts Johnson, Loufs Olscn, Dan Poyncr, and Joe Scbacfer of
GSA for tbelr lnvaluable asslstancs fn carrylng out tþc tesfs.
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Figure I ?he NaÈjonaL Ateh:ives BuiTding, locateri between Penns!)vania and Constjtution
Avenues, and be\ween 7th and 9th .ftreets, in downtown ldashington
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