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. UMMARY

TheNationd Institute for Oooupetiondl Sty and Hedlth (NIOSH) wasrequested by apraperty menegamant compery to
desgnandimplemant atest plan to detaming, Subseouant to decontaminetion of the upper besement thraugh floorsfour of the 50
Saniford Sreet Office Building in Boston, whether theresidud concantrations of palycilarineted biphenyis (FCBS),
paydiarineted dibenzofurans (FCDFS), and palydhlarineted dibazop-diaxins (FCDDS) arebdow anoeptableguicdines
Thisbulding expaienced atrandamer firein Octaber 1981 Theguiddinessdledted by the NIOSH invedigetorswere

daived fram asmilar evdugionin New Mexico. They were PCBs= 05 g/ inar and S0 ugin? on surfaces;
PCDFSPCDDs convearted to 2,3,7,8-tetrachiorocibenzo-p-dioxin equivdents= 2 pg/n? inar and 1 ngfin? on surfaces

Thebuldingwasdvided into threesrata ane=floors2 - 4; two=floor 1; and three= upper besemant. A test planbesad on
bes engnearing judgamant (BE) and weighted random sample (WRS) Srategieswas used to ddeminetheresiduel
contamirgtionlevds  The BEJ gproach Suggests samplel ocations besed on judgmentd fadtors astowhere expoaresare
likdy to behighest; wheress WRSsardling isdatidicd random sampling of locationss TheWRSgyprcech dloved fora
datidicd datament asto the confidencein the decontamination of theuntested aress. The WRS detawes used to compute, for
eech drata, a95%6-95%0 Upper tdaancelimit, Tl. Thistdeancelimitisavduefar which thereis 95% confidencetiet the
prabetility of the FCB conoaniration for any randomly sdected location in the building excssding thevdue o Tl islessthen 5.
Each sraum wastested to deeminethe air and surface concanirations of RCBs PCDFs and RCDDs theinterior surfacesof
thehedling, ventilation, and ar-conditioning (HVAC) sydam dsoweretested.

Theardyssdf 16 samplesfor PCBsshowed thet theresdud ar conoantrationsin the building ranged from none-detected
(<002 ugli?) to 046 ug? with an aithmeic meen of 011 ugn®. Theandysisof 12 samplesfar RCDFPCDDs
(convated to 2,3,7,8- TCDD equivaents) ranged from 0003 to 1.7 pg/n® with an aithmetic meen of 040 pyin®. Thearelysis
of 330 samplesfor PCBs aollected on buillding surfaces showed 32%% (109/339) of the sampleswere none-detected; 67%
(228/339) contaned meesLrable concantrations <25 ugin'?; and 196 (2/339) ranged between 25 ugfin? to <50 ug/in?; and %
exossded the 50 ug/in? quiddine: Thecalaulated (95%695%/6) Upper tdlerancelimitsfor eech sraumwere 153 ugyin? for floors
2- 4,97 ugint for floor 1; and 5.2 ugyin'? for the upper besament. Theamdydsaf 58 sanplesadlected onintgrior HVAC
gygem sufaoes showed 19% (11/58) of the sampleswere none-oetected; 78% (45/58) contained meeaLrable concantraions
of <25 ugin?; 2% (1/58) ranged from 25 to <50 ug/in?; and 2% (1/58) exceaded S0 ug/in?. Theandydsdf 12 samplesfor
PCDHPCDDs (converted t0 2,3,7,8- TCDD enuivaents) ranged from 0to 2.7 ng/n', with two vauesexossding the 1. ngin?
quickine Oredf thesamples (1.2 ngi) wes cdllected an awood perdled wall in thefirt floor [obby; the pendling hesbeen
removed. Theather (27 ng/in?) was adllected on thefloor of thetransformer vault; thefloor hessince been encapaLiated.

Based upon thesereaLits it isconduded thet theresdud concentraions of FCBS PCDIFs and FCDDsinar and on sufaoesin
the uppe besement through floorsfour arebdow thedeanup guiddines: Therdiare it isconduded thet thesearees are

aoogptablefor oooupancy.
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Based upon these results, it is concluded that the residual concentrations of PCBs, PCDFs, and PCDDs in air and on surfaces in
the upper basement through floors four are below the cleanup guidelines. Therefore, it is concluded that these areas are
acceptable for occupancy.

http://www.cdc.gov/niosh/hhe

. INTRODUCTION

On Deoambar 16, 1935, the Nationd Indtitute far Oacupetiond Sefety and Hedlth (NIOSH) wesrequested by Crales River
Pak Propatiesto desgn andimplemant atest plan to deieming, subsaouient to decontamingtion of the upper besamant through
floarsfour of the' 50 Saniford Sreat Office Building in Boston, whether theresidudl concantrations of palychlarineted biphenyis
(PCB9), paydiarineted dberzofurans (FCDFS), and palychlaringted diberzop-diaxins (FCDDs) inthesearess arebdow
aogptableguiddines Thebuillding expaienced an dedricd trandfamer firein October 1981

On Fearuary 21.- 23, 1986, NIOSH with asagance from the Divison of Oooupetiondl Hygene of the Commornwedth of
Massedhusdisand SOSInametiond implemented atest plan to deemine the effedtiveness of the deening of floorsane
through four. Thereaitsof the Felruary 1986 test werereparted to Charles River Park Proparties (the bullding proparty
menegamant compary) inan Inteim Test Regport deted May 30, 1986. On January 22 - 23, 1987, NIOSH implemanted a
tet panto daaminethedfediveness of thedeaning of the upper besamat, and thet the contamingtion levdson thefirg floor
weredill bdow aoogptable guiddines as damondrated by the Felruary 1986t

Thisfird repart presmisthe completeresitsfor the February 1986 and January 1987 testsand condudesthat the 50 Saniford
Srest Office Bullding isacogatablefor oooupancy.

111. BACKGROUND

On Odtaber 25, 1981, afirecocurred in andedricd trandormer located in the upper besemant of the 50 Saniford Sreet
Office Bulldingin Bodon, Massschusetts Thetrandfamer contained acodlant liquid considing of Arodar 1254 (acommaad
mixturedf palychiarineted biphenyiswith gopraximetdy 54% dilaineby weght). Theresitant combustion soot containing
paychiainated biphenyls (FCBS) and pyrdysis produdsinduding paydl arineted dibarzofurans (FCDIFS) and pdydhlarineted
dbarzo-p-daxins (FCDDs) wastrangported by bath mechenical and neturd ventilation throughout the upper besamarnt, and
posshly other aress of thebuilding. A contractor removed the heavy soat depositsin the upper besament areg; peinted thewdl,
aalling and floor surfaoes, and rgalaoad the contamineted ventilaion duds: 1N ne 1985 anew terart, priar to cooupying floars
two through four of the' 50 Sanifard Street Office Building, retained aconsultant to conduct limited testing to assre thet these
aesswearenat contaminged with resdud PCBsand PCDFs: Theteding waslimited to the upper besamant and floor two. The
reitsof thetest [1] and further testing conducted in Uy 1985 2] indiceted thet the upper besament and floor two were
contaminated with low levdsof PCBsand PFCDIFs Thesereautsprompted Charles River Park Propatiesto retain another
evironmantd enginesing congultant to condudt acomprehensive contamingtion assessment dudy of the'50 Sanifard Sredt
Office Building. Thissudy wascondudied during October 12 - 20, 1985, and theresLitswere submitted to NIOSH for review
in Decamber 1985[3).

Review of the October 1985 test resLits by NIOSH [4] showed thefdllowing: (2) Thelower besament wesnat contamineted
with messuradlear and surfece conoantraions of PCBs PCDFs and PFCDDs above acogptaile guiddines(seePat 11 of this
regpart). (2) Theupper besament was contamineted with FCBs PCDIFs and FCDDs maximum air and surface concantrations
weaeprest intheresrided anoessaressinduding thetrandfamer vault and smitchgear rooms: (3) Thefirgt floor [y and fird
floor were contamineted with low concentraions of PFCBsand, to alesser extent FCDFSand PCDDs  Thesufaceand ar
concantrationsof RCDFsand PCDDsdd nat excead the acogatable guiddines (see Section 1), but dd demondralemigration
fromthe sourcearessin the upper besamant. The surface conoantrations of PCBsthat excesded the guiddineswerelimited to
aessnat nomdly accesshbleto skin contedt; dl PCB ar concantratioswerebdow thegquiddines (4) Tedingwasinat
oonducted on floorstwo through four, asthesefloorsweare consdared to be contamineted with low levds of these contaminents
besed onthe Jne and Uy 1985 test resits (5) Hoarsfivethrough tenwerenat contamineted with FCBs PCDFs ar FCDDs
doovethequiddines



Basad upon thesereaLits; floars ane through four were deened betwean Novamber 1985 and January 1986, and the upper
besament betwean January and Decamber 1986.

V. CLEAN-UPGUIDEL INES

Theguiddinessdetted by the NIOSH invetigetarsfar evauting the building were the same asthose recommendied by the
Govamor-gopaintsd Advisory Pand far aattification of the New Mexioo Sate Highway Depatmant (NMSHD) Bulldingin
SartaFe, New Mexioo [5]; the NMSHD Bilcing expaienced andetricd trandormer mafundion on ne 17, 1985 (6. The
Pand conaged of represantatives of NIOSH, U.S Environmentd Pratedtion Agancy, Warkes Indiitute for Sefety and Hedth,
and four membarsaf New Mexicossaentificcommunity.

Thedeanup guiddinesestablished by theNew Mexico Advisory Pand were besad onthemaximum levdsof FCBs PCDFS
and FCDDstet would nat resLit in aggnificant humen hedth risk if aperson wereeqposad to theselevdsfar awarking lifeime:
o yeas Theguiddinesfar FCDFsand FCDDswereintended to meintain therisk of developing canoar bdlow oneinone
millionfar aparson goadng awarking lifeime (0 years) inthebuldng. Theguiddinesfor RCBstodk into acoount theus d
pressncedf detedtable bedkground levdsof PCBsinair [ 7] and on surfaces[8] and wereintended to guidethedeanupwithina
stemagn o thisbed<groudled.

Thesufaoeand ar guiddinesrecommeanded by the Pand areshown bdow:

AR SJRFACE
PCBs 05ugi? 50 ugi?
2378 TCDD Equivdats 2pgfir? Lrgi?

Urits W= micogamsad PCB par aubic meter of .
pgnt=picogramsaf 23,78 TCDD Equiveentsper albic meter of ar.
= micogansd PCB pa suaemee o sufae

ngi?= nenogramsof 2,3,7,8-TCDD Equivaentspear souare
meter of Suface

Thepatentid toxiaty of the PCDF and PCDD mixtureswias assessadl besad upon the calaulated conoentration of

237 8tdrachioradibenzop-daxin equivdents (2,3,7,8- TCDD equivdants). Thisprooedure fird proposed by theNew

Y ok Sate Depatmant of Hedlth [9], pemitscdadation of theamount of 2.3,7,8- TCDD thet would haveto bepresat to
eibt thesametaxiaty asthemesared quantitiesof eech of thevalious FCDFsand PCDDsthat are presat, and the
summdion of thesecdalated amounisof 23,78 TCDD euivdeantsisan edimete of thetatd TCDD equivdett toxiaty of the
mixture Thisprocedureassgnad taxiaty weighting fadtarsegud to therdaivetaxiaty of thevaious FCDFsand PCDDs
diainatedinthe 2,37,8-postionsas compered to thetaxiaty of 2,3,7,8terachiarodibenzo-p-diaxin. TheU.S EPA reviewed
theavalable detaon toxiaty of thesechamicads and hesrecommendad toxiaity equivdencefedtors (TERS) for cdadating the
2378 TCDD eyivdencedf amixtureof PCDDsand PCDFs[10]. The TEsusadto cdaulaethe2,37,8- TCDD
equivdetsaeligad bdow.



PCDDs TEE PCDFs iI=S
23,78 TCDD 10 23,78 TCDF 01
ather TCDDs 0.01 ather TCDFs 0.001
Totd PeCDDs 05 Totd PeCDFs 01
Tatd HxCDDs 004 Totd HxCDFs 001
Totd HpCDDs 0.001 Totd HpCDFs 0.001
OCDD 0 OCDF 0

V. SAMPALING ALAN DESGN AND METHODS

A. SardingHanDesgn

Thedyedived thesampling panwesto daeminetheresdud ar and surface concantraionsaf PCBs PCDFS
and PFCDDswithin the upper besamant through floorsfour of the 50 Saniford Sregt Office Bullding, and compere
these conoantrationsto the deanup guiddlines desaribed in Pat 111 of thisrepart.

Thebuldngwesdvided into three sratat Oneindudied floarstwo through four (Figures 1 - 3); woindudked thefird
floar and ldby (Fgure4); and three the upper besemant (Figure5). Srataoneand twoweretested during
February 21 - 23, 1986, draathreewastesed during January 22 - 23,1987. The January 1987 tessdsoinduded
retesting of thear on floarsonetirough four for FCBs and surfacesonfloor onefor RCBs PCDFs and PCDDs
Thear wasretesed becausethelaboratory generated quelity essrance samples showved concantrations of PCBs
comparddeto thet presant for theadiud bullding ar ssmples Thesufacesonthefird floor wereretested to vrify
thet theremediiaion efartsin the upper besement betwean January 1986 and Deoamber 1986 did nat contaminete
thisarea

A tet plan besad an best eginesringjudgemant (BE) and waighted random sample (WRS) sanpling Sraeges
wasused to deteminetheresdud contiamingion levdsin eech of thetihreedrata 11]. The BEJgoproech Suggests
samplelocationsbessd onjudgmantd fadtarsastowhereexpoaresaelikdy to behighes; wheress WRS
samplingisgaidicd random sampling of locaions: The BEJ gpproech was usad to sdect locationsfar PCB, FCDF,
and PCDD ar ad aufacesampes The WRS goproech waslimited to sdedting locationsfor PCB surface
sples Theintagration of thesetwo goproeches provided aset of tet resltsthet dlowed adgemingtion of the
bullding deanlinesson bath an enginearing and datidicd begs[5,11]. Futher ddalsarepresant in Appandx 1.

B. Sarplingand Ardlyticd Methods
a Air Sampling - PCBs PCDFs and PCDDs
Air ssmplesfar PCBswere adllected usng amodification of aflorisl didk proosdure devel oped by the NEW Y ok Sate
Depatmat of Hedth. TheNew Yok SaeHarisl (NY SF) didk procedurewas madified by trgoping arome

paticdaesona47-mm, 0.3 um pareszedassfibe filter before adlleding thevgpor pheseontheflanisl. Thismodification
isconggent with NIOSH Method 5503 [14].



TheNY SFdick isagasstube 95 indheslong by 0375 indhesoutddediamde. Thistube contanstwo sedions (front
and bedk) of 400 mg of 3¥60 mesh flarisil adsorbent. Thefront and bedk are sgparated by two plugs of gasswod. The
two segesamaing devicewas dtached toa .5 dmraary vane pump opaating a 110 VAC linepowe. Thear
sampleswereadledted for gopraximetdy a50 hour pariod a aflow ratedf 1.0 L/minusngan"iding” cdibrated ratlameter
andapredsonflov conrd vave Thesamplerswereingoedted gopraximetdy evary Sx hoursand flow ratesrecorded

and adjusted asnecessary.

Air ssmplesfor PCDFsand PCDDswere adllected usng ahigh vdume sampling device develgped by theNew Y ark
Sate Hedth Depatmant (NY SDH) [15].

Thehghvdumesamge isatwo degesanpingdevice Thefird dageisad/-mmdarde, 03 um poreszedassfiber
filter. Thessoond dageisacatridged 8gmsd slicagd adsorbat. Theslicagd catridgewes gaked with 25ngesch
of 2,37 8terachlorodiberzo-p-dioxin-3C, and 2,3,7 8-tarachlorodiberzofuran- 3C. ., before samping for quenification
and to aooount for any retention losses during sampling The sampler was ateched to a L5 dim ratary vane veouum pump
opaaed on 110 VAClinepowe. Thear samplewas adllected for goproximetdy a50 hour pariod a aflow raedf 20
literspar minute (L/min) toachieveanar vdumed gopraximetdy 57,6 auic meiersdf ar. Thear flow raethroughthe
samdeswasreguaed to 20 L/imin usngan"inding' cdlibrated ratameter and apreason flow conird vdve Thesamplers
wereingpected gopraximetdy every sx hoursand flow ratesrecorded and adjusted asnecessary.

b. Surface Sampling - PCBs PCDFs and PCDDs

A wet wipe protoodl was usad to essessthe surface concentrations of PFCBs PCDFs and PCDDs Thesurfecewipe
sampeswereadledad usng 3' x 3' saxhie extradted aatton gauze peds: Thesampling proosdurecondgged of marking
off asufaoeinio 025 T aessusing agavanized sed tamplaeor amad tapemessre. Each 025 nt aeawaswiped
witha3' x 3" gauze ped which hed benwetted with 8 ml of peiddegradehexane. Thewet wipesampleped washdd
withagovehand, anorHinesr pdyethylene undladiazad typegovewas dienged with eech sarple. Thesurfacewes
wiped intwo dredions (the ssoond dredtion was pafamed at a90 degreeangeto thefird diredtion). Each gauzeped
wasusad towipeonly one025n? aea. Thegauze pad was then placed in agasssample container eipped witha
Telonlinedlid

Each PCB wipesample condgied of asinglesamplefrom anareacf 0.25n. Each PCDF and PCDD wipesample
condged of acompositeof four 0.25n7 wipesamplesfar atata aeadf 1.0nt. Thefour PCDF and RCDD gauze pads
weaecomposteand trested asasngesampleto attain an acogptable datedtion limit. Ddallsof ssampleandydsae
contaned in Appendix 1.

¢. Sample Chain-o-Cudiody

Sample Chaind-Custody procedureswerean inteyd adtivity of both sampling and andlyticd edtivities
Chan-a-Oudiody procedures provided documentation of samplestirough dl phesssof adtivitiesfram thetimethe
sampling deviceswere prepared to be sant to thefidd through reparting of theandlyticd reaits Sarple
Chan-a-Cudtody weasinitiated by the samaing personnd uponrecapt of thesampling devices

The Chan-of-Cugtody procedureswerein acoordence with those gpedified in NIOSH's manud of Sandard Opearating
Prooeduresfor Indudrid Hygiene Sampling and Chemical Andlyses SOPNo. 019, December 19, 1934,



VI.RESULTSAND DISCUSSON

A. FCBson Buldngand HVAC Sydem Sufaces
a PCBson Bulding Surfeces

A tad of 30Vwipesarpes(Tables1ad 2) wereadledted on building sufaoesfor theandyssof FCBs Bullding
ufacesinduded wdls floors adlings and miscdlaneous officefumiture (desks tables cabinds ec). Fgure6 showsthet
gooraximatdy 32% (109/339) of the samplesweare none-detedted; 67%0 (228/339) contained meearable concantraions
bdow 25 ug/in?; 1% (2/339) ranged fram 25 to <50 ugfin?; and 0%/ exoseded the 50 ugfin? deanup gLickline

The339 sarperesitsare summaized by location and type of sample (Weghted random or best enginesring

judgaman) inTabe3. A tad of 89waghted random samplesweare adlleted onfloars 2 - 4, with an averege vdue of 2.2
wyi? andamadmumvaued 2 ugint. TheW-test for thelogrnomndl ditribution gaveavduedf z=-251, andthe 5%
rgedionaitaionfar thelog-nomd didribuionwes

z<-2580arz>127. Hencewefaled to rgect thelog-nomd digribution. The cdaulated 95%6-95% upper tdlerance
limitis153 ugn?, whichisbdow theguicdined S0ugin?. A totd of 60 weighted random sampleswerecdlleted onthe
firs floor and lobby, with an average vdue of 1.8 ugint andamaimumvaued 13 ugin?. TheW-tet for thelog-nomndl
ddributionresdtedinaz =-259, and the 5% rgedion region for thelog-nomd didribuionwesz <-267 arz> 112
Henoe, wefaled to rgect thelog-nomnd assumption. The 95%-95% upper tdlerancelimitis9.7 ugin?. A totd of 93
weighted random sampleswere callected inthe upper bessmant with an average valuedf 1.5 ugin? andamadinumvelue
of 48 ugin. Thesaoond largest vauedf 5.2 ugint indicatesthe"outlying' neturedf theanedosarvation (48 gif). The
WHedt resitedinaz =-44, and the o rgeion rejonwasz <-258 ar z> 1.27. Henoe thelog nommd digributioniis
rgected and anonparamdrric tderancelimit isusad. The 95%0-95%% tderancelimit isthe seoond largest order datidtic, 5.2
ugfi.

Theaverapeand maximum vaues ddeminad for the samples adllected using best enginesring judgemeant (Table 3) ware
19and 80 ug/nt for floars 2 - 4; 25 and 34 ugfin? for floar 1 and theldbly; and 0.4 and 09 ugin'? for the upper
besamat.

Insmmay dl FCB suface conoaniraionsware bdow the desnup guiddinedf S0ugin?, Therdfore itis

conduded thet the bullding surfecesin the upper besamant through floarsfour have beean effedivdly deaned tothe
quiddinespedfied for FCBson ufaoes

b. ”CBson Inteior HYAC Sydem Surfaces

A tad of S8wipesampes(Tadles1 and 2) werecdledted onintaiar HVAC sydem surfacesfor PCB andyss The
resdtsaesummaizedin Tdde4. Fgure 7 howsthe gooraximatdy 19% (11/58) of thesampleswere
none-detected; 78%o (45/58) contained meesLrable concantrations of <25ugin?; 2% (1/58) ranged from 25to <50
ugfi?; and 2% (1/58) excesded S0 ugn. Al of the samples showed concartrations below the 50 ug/in? gLickling
exagt one Thissample (88 ug/in) wias cdllected in Felruary 1986 ontheextaior fresh ar intakelowvars abovethe
Suthetrancetothebuldng. Thelowersand sy ar ventilation duct weredesned by the contractar. Thefdlowup
testing condudted in January 1987 (Teble 2 and Figure8) how thet dl HVAC sydem sufacssarewithintheguicdines



B. PCDFsand PCDDson Surfaces

A tad of 12 sufacewipesamplesweareodledted for andydsof tera: through odaxdhlarneted dlbenzofuran (FCDF) ad
dberzop-doxin (FCDD) homdogs and therespedtive 2,3,7,8teraCDF and CDD isomars(Tabdes5ad 6). (Two
quelity contrd fiedd lank samplesdsowereinduded) Hevend the 12 sapleswere adllected on building Surfaces and
oresamplewas adledted onaninteiar HVAC sydem surfecein the upper bessmat. Thecaaulated surface
conoantrationsof tatel 2,3,7,8- TCDD exuivaents(Table 7) ranged from 0to 2.7 ng/n?, with two veluesexcsading the 1
ngin? guiddine Onedf thesamples (#5504, 1.2 ng/nf) was cdlleted on awood pended inthelldaby of thefirst floor; dl of
thepending in thel oy hessincebean rgplacad. Theather sample (#5111, 2.7 ngfin'f), wes cllected onthefloor inthe
trandfamer vault; this surface hes Snce been encgpaLliated with an gpaxy-dadomeric encgauilart.

C.RCBsinAir

Atad of 28ar ssmpleswareadlledted for theandyssof PCBs(Tahles8and 9). Eight of these samplesweare collected
in February 1986 (Table8). Theairbome conoantrationsranged from 0.15 to 0.24 ugin; however, thequility assrance
samplesdso showed contamination (Tadle8). Although thedight air samples showed conoantrations b ow the 05 ugfin?
guiddine, these delawere cond dered to be unecogptable and these areawere reteted aspart of the January 1987 test.

In Januery 1987 the upper besamant through fourth floar westested a 16 locations, duplicate ssmaleswere collected of
thedr entaing thebuilding (Teble9). Fved the 16 sampesadledted in the building showed concanirations above the
detedtionlimit. Overdl, thehbuilding air concentrationsranged from none-detected (<O.02 ug/in) to 046 ugfi? withan
avaagevdued 011 uyi; dl vduesaebdow theguiddinedf 05 ugih.

D. FCDFSAND PCDDs inAir

Atad of 14 ar sampleswere cdlledted for theandlyssof tetrar through odtaschlarineted diberzo-p-diaxin (FCDDs) ad
dbenzofuran (FCDF) homadogs and theregpedtive 2,3, 7,8teraCDD and CDF isomas(Tables10and 11). (Two
quelity essrancefidd llanksdsowere adleted) Tweved the 14 sampleswere collected in the cooupied workpece of
thebuilding and two sarpeswere adledted & thefresh ar inteke dlenum of thebuilding:

Thecaouated suface conoantrations of tatd 2,3,7,8- TCDD equivaents(Table 12) ranged from 0003 to 1.7 py/n with
anavaagevaued 040 pgn?. Thetwo ambiant ar samplesshowed conoanrations of 007 and 021 pgyi®. All velues
aebdow thedesnup uiddinedt 2 pyin.

VII. CONCLUSONS

TheNaiond Inditutefor Oooupationd Sty and Hedlth (NIOSH) wasreouested by Chales River Pak Propaties Inc. to
desgnandimplemant atest plan to deteming, SUossquent to decontamingtion of the upper besemant through floarsfour of the 50
Saniford Sregt Office Building in Bogton, thet theresiduel conoantrations of palychlarineted biphenyls (FCBs), pdydilarineted
dbezofurans (PCDFS), and pdydhlaringted diberzop-diaxins (FCDDs) inthese aress arebd ow acogptableguiddines The
quicdinessHedted by the NIOH investigatarsfar the bullding were the same asthose recommended by the
Govanor-gopainted Advisory Pand far aartification of theNew Mexico Sate Highway Department Bullding in SantalFe, New
Mexioo; the Sate Highway Department Bullding expaienced an dedricd trandomer mdfundionin ne 1985,

On Fearuary 21.- 23, 1986, NIOSH with assgance from the Divison of Oooupetiondl Hygene of the Commornweth of
Massechusdisand SOSInemetiond implemented atest plan to deteminethe effediveness of thedeening of floorsonetirough
four. OnJanuary 22 - 23, 1987, NIOSH implemanted atest planto detlemine the fediveness of thedeaning of the upper
besamat.



Theresitsof thesetestsshow thet theresdud concentrationsof RCBs PFCDIFs and PCDDsinar and on surfaoesin upper
besamant through floorsfour arebdow thedeanup guiddines: Therdfare, under the conditions of these contaminants messured, it
iscondudied thet the upper besemat through floorsfour of the 50 Saniford Sredt Office Bullding are acogptablefor cooupancy.
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SarmdeNumber

WP1001 (V-50)
WPI1002 (E-36)
WPL003 (R-207)
WP1004 (R-205)
WPI1005 (V-35)
WP1006 (V-34)
WP1007 (R-201)
WPI1008 (R-224)
WP1009 (V-33)
WP1010 (R-225)
WPI1011 (E-42)
WP1012
WP1013 (R-222)
WP1014 (V-31)
WPI1015 (E-32)
WP1016 (R-229)
WP1017 (R-210)
WP1018 (E-44)
WP1019 (R-211)
WPI1020 (R-206)
WP1021 (R-217)
WPI1022 (R-218)
WP1023 (R-220)
WP1024
WP1025 (R-231)
WPI1026 (R-216)
WP1027 (R-214)
WP1028 (R-230)
WP1029 (R-232)
WP1030 (R-204)
WP1031 (V-39)
WPI1032 (R-202)
WP1033 (R-233)
WP1034 (R-215)
WP1035 (R-226)

Tddel
Suface Conoatrationsof Pdydianineted Biphenyls
50 Saniford Sregt Office Building
Boston, Massachusatts

February 21 - 23,1986
Samplelocdion

Ladby: augdefreshar intskelowasabove south entrance
2ndfloor: cdumin Equed

2dfloor: floorinSEEqued

2rdfloor: feoedf paimeta HVAC unit dong southwal in SE qued
2dfloor: indded paimete HVAC unit dong southwal in E qued
2dfloor: indded paimgte HVAC unit dong southwall in SE qued
2dfloo: cdumnin Equed

2ndfloor: cdumin Equed

2dfloor: ingded paimaer HVAC unit dong souhwal in E qued
2rdfloor: calling beemledgein SE qued

2ndfloor: wall bewean devator lobby and and fireexit in SE qued
Hddhlark

2ndfloar: wall inesgt darway in Equed

2dfloor: inddedf HVAC dudt in SE qued

2dfloor: acdumin SV qued

2ndfloor: floor in SV qued

2ndfloar: floorin SV qued

2rdfloar: cdumin SV qued

2dfloor: caling beam ledgein SV qued

2ndfloor: floor in SV qued

2ndfloar: floor inNW qued

2rdfloor: floor inNW qued

2ndfloor: window dongwest inNW qued

Hddhlark

2ndfloar: floor inNW qued

2rdfloor: floor inNW qued

2dfloor; wal InNW qued

2dfloor well inuility dosst

2dfioor: floor indarwell

2rdfloar; cduminNW qued

2ndfloar: indded HVAC dutinNW qued

2rdfloor: wall inNE qued

2ndfioor: calinginNE qued

2rdfloor: calling beam ledgein NE qued

2dfioor: floorinNE qued

Arodor 124
ugin?

8307
52
140
[080]°

136
(16
[16]
[26°
ND*
(16
ND
164
84
[080]
56
30
ND
ND
72
[29
(28]
ND
ND
34
36
[0.76]
[044]
33
[064]
5.2
[0.70]
ND
ND
56



SampleNumber

WP1036
WP1037 (R-221)
WP1038 (R-223)
WP1039 (E-37)
WP1040 (R-219)
WP1041 (R-213)
WP1042 (E-39)
WP1043 (R-208)
WP1044 (E-40)
WPL045 (E-43)
WP1046 (V-1)
WP1047 (V-2)
WP1048
WP1049 (R-209)
WPI1050 (V-3)
WPI1051 (V-4)
WPI1052 (R-227)
WP1053 (R-229)
WPI1054 (R-212)
WP1055 (R-203)
WP1056 (E-24)
WPI1057 (V-23)
WPI1058 (E-22)
WP1059 (R-316)
WP1060
WP1061 (R-305)
WP1062 (V-19)
WP1063 (R-310)
WP1064 (R-318)
WP1065 (R-308)
WP1066 (R-306)
WP1067 (V-20)
WP1068 (R-315)
WP1069 (R-309)
WPI1070 (R-312)
WP1071 (V-18)
WP1072
WPI1073 (R-321)

Tabe1 Continuaed

SampleLocaion

Hddblak

2dfloor: caling beam ledgein NE qued

2dfloor: adlinginNE qued

2ndfloar: cdumminNE qued

2rd floor: wall inNE qued

2ndfloar: wal inNE qued

2rdfloar: floor inmensresroomin NE qued
2dfloor: floor indevetor lady

2ndfloor: door of devaor

2ndfloor: wel inwest medranicd room

2ndfloar; wet HVAC unit ar intakepenum

2ndfloor; wet HVAC unit supdly ar duct

Hddblak

2rdfloor: wel inwest medranicd room

2ndfloar: eed HVAC ariniskepenum

2ndfloar: ee HVAC sy ar duct

2nd floor: well and lightswitchiin eeet resroom

2ndfloor: door inesst mednenicd room

2rdfloor; sdedf est HVAC unit

2ndfloar; wal womansresroom

3dfloar; cdumin SEqued

dfloor: indded paimeter HVAC unit dong southwell in SE qued
3rdfloor: topof HVAC dudtin SEqued

3dfloor: wdl in E qued

Hddblak

3dfloor; cdumin E qued

dfloor: indded paimete HYAC unit dong southwall in SE qued
3dfloar: floor in SE qued

dfloor: caling beem ledgein SE qued

3dfloor: wdl in E qued

3dfloar; cdumin SEqued

dfloor: inddedf paimeter HYAC unit dong southwal in SV qued
dfloor: aaling beemledgein SV qued

3dfloar: floorin SV qued

3dfloor: cdumnin SV qued

Adfloor: inddedf paimeter HYAC unit dong southwal in SV qued
Hddblak

3dfloar: floorin SV qued

Arodor 124
ugin?

ND
ND
ND
37
ND
56
68°
3%
3%
80
[L1]?
ND
ND
[11]
607
[24°
64
[12
[18]
ND
[040]
44
28
ND
ND
ND
35
(22
ND
ND
[040]
ND
ND
ND
ND
48
ND
36



SarmdeNumber

WP1074 (E-21)
WPI1075 (R-304)
WP1076 (R-303)
WPI1077 (R-302)
WP1078 (E-30)
WPI1079 (V-29)
WP1080 (R-323)
WPI108L (R-327)
WP1082 (R-324)
WP1083 (R-330)
WP1084
WP1085 (E-29)
WP1086 (R-307)
WP1087 (R-319)
WP1088 (R-313)
WP1089 (R-325)
WP1090 (R-301)
WP1091 (R-326)
WP1092 (R-322)
WP1093 (R-314)
WP10%4 (R-329)
WP1095 (E-26)
WP10%
WP1097 (R-311)
WP1098 (E-25)
WP1099 (V-5)
WPL100 (V-6)
WPL10L (V-7)
WPL102 (V-8)
WPL108 (V-9)
WPL104 (V-10)
WPL105 (V-11)
WPL106 (V-12)
WPL107 (V-13)
WPL108
WPL100 (V-14)
WPL110 (R-329)
WPL111 (E-27)
WPL112 (R-404)
WPL113 (R-427)
WPL114 (E-6)

Teadel Continud
SampleLocaion

3rdfloor: top of veart duat S qued
3dfloor: floorin SV qued

3dfloar: aalingin SV qued

3dfloor: floorin SV qued

3dfloor: cdumnin SV qued

dfloor: inddedf paimeter HVAC unit dongwest well in SV qued
3dfloar: floorinNW qued

3rdfloor: floorinNW qued
dfloar: wal west mechenica roomin NW qued
3rdfloor: wal west menisredroom
Hddblank

3rdfloor: floor west merisresroom
3dfloar; well tdgohonercom

3dfloar: well darwey

dfloar: odling beam ledge SV qued
dfloor: caling beemledge NE qued
3dfloor: floorinNE qued

dfloor: odling NE qued

Sdfloor: wal inNEqued

3dfloor: floorinNE qued

3dfloor: floorinNE qued

3rdfloor: floor merisrestroom
Hddblank

Srdfloor: door of janitorsdost
3dfloor: well esgt mechenicel room
3dfloor: e HVAC ar inakepdeaum
3dfloar: eest AHU aupdly ar dudt
dfloor: indded vert dudtinNE qued
3dfloar: inddedf vert dudt in NE qued
dfloor: indded vert dudtinNE qued
3dfloar: indded vt dutinNW qued
3dfloor: wet AHU ar iniakedeum
3dfloar: west AHU aupaly ar dudt
dfloor: ingded vert dudtin SV qued
Hddblank

dfloor: ingded vert dudtin SV qued
3dfloar: floor indevetor ladby
3rdfloar: devator door

4th floor: floor SE qued

4thfloar: floor & qued

4thfloar: cdumnin E qued

Arodor 124
ugin?

ND
4.4
ND
6.4
ND
ND
nF
[12°
ND
ND
ND
[19]
ND
ND
ND
ND
ND
ND
ND
12
56°
ND
ND
ND
[048
[19]
64
52
ND
88
ND
[11]
ND
[27]
ND
[13]
(16
[080]
N5
ND
ND



SarmdeNumber

WPL115 (V-5)
WPL116 (R-403)
WPL117 (R-411)
WPL118 (E-4)
WPL119 (V-3)
WPL120
WPL121 (E-2)
WPL122 (V-1)
WPL123 (R-428)
WPL124 (E-7)
WPL125 (E-9)
WPL126 (R-410)
WPL127 (R-424)
WPL128 (E-8)
WPL129 (R-412)
WPL130 (R-402)
WPL1131 (R-413)
WPL132
WPL133 (E-15)
WPL134 (V-14)
WPL1135 (R-407)
WPL1136 (R-409)
WPL137 (E-16)
WPL1138 (R-406)
WPL1139 (R-429)
WPL140 (R-426)
WPL141 (E-12)
WPL142 (V-11)
WPL143 (R-423)
WP1144
WPL145 (R-418)
WPL146 (E-13)
WPL147 (R-405)
WPL1148 (R-420)
WPL149 (R-414)
WPL150 (E-17)

Teadel Continud
SampleLocaion

4thfloor: ingded paimaer HVAC unit dong eet well in SE qued
4thfloor: floorin SEqued

4thfloor: well in SEqued

4t floor: cdunnin SE qued

4thfioor: indded paimger HYAC unit dong southwell in SE qued
Hddhbak

4hfloa; cdumin Equed

Athfloor: indded paimaa HYAC unit dong southwal in SE qued
Athfioar: odling beemledgein SE qued

4thfloar: topof vent dudt in SE qued

4thfloor: well in SEqued

4thfloor: floorin SEqued

Athfloor: floor in SEE qued

4thfloor: devator door

Athfloor: wal in SV qued

4thfloar: beamledgein SV qued

Zhfloor: calingin SN qued

Hddhbak

Athfloor: wal in SV qued

4thfloar: indgded paimeer HVAC unit dong southwall in SV qued
4thfloor: floorin SV qued

4thfloor: adunnin SV qued

4thfloor: topof vert dutin SV qued

Zthfloar: floorinNW qued

4th floor: beam ledgein NW qued

4thfloar: ausded paimger HVAC unit dong narthin NW qued
4thfloar: cdumninNW qued

4hfloor: indded paimeer HVAC unit dong narthwall inNW qued
4thfloor: floor inNW qued

Hddhbak

Athfloor: wal iInNW qued

Zthfloar: floor inwes merisresroom

4thfloar: well intdgahoneroom

Zthfloar: floorinNW qued

4th floor: autsdedt paimeter HVAC unit dong northin NE qued
4thfloor: topof vert dud inNE qued

Arodor 124
ugin?

ND
[097]
ND
ND
[040]
ND
ND
[11]
ND
ND
[034]
[16]
110
[12*
(085
ND
ND
ND
ND
[056]
[140]
ND
ND
[1L04]
ND
ND
ND
64
8.1°
ND
[10]
ND
ND
208
ND
ND



SampleNumber

WPL151 (R-430)
WPL152 (R-402)
WPL153 (R-409)
WPL154 (R-422)
WPL155 (E-10)
WPL156
WPL157 (R-425)
WPL158 (R-419)
WPL159 (V-15)
WPL160 (V-16)
WPL161 (V-17)
WPL162 (V-18)
WPL163 (V-19)
WPL164 (V-20)
WPL165 (R-417)
WPL166 (R-416)
WPL167 (V-21)
WPL1168
WPL169 (V-22)
WPL170 (V-23)
WPL171 (V-24)
WPL172 (E-49)
WPL173 (E-47)
WPL174 (E-45)
WPLL75 (E-44)
WPL176 (R-124)
WPL177 (R-114)
WPL178 (R-132)
WPL179 (R-149)
WPL180
WPL181 (R-154)
WPL182 (R-105)
WPL183 (R-149)
WPL184 (R-137)
WPL185 (E-51)
WPL186 (E-46)
WPL187 (E-49)
WPL188 (R-147)
WPL189 (R-136)
WPL190 (R-145)
WPL191 (E-55)
WPL192
WPL193 (E-56)

Tabe1 Continuaed

SampleLocaion

4thfloar: floorinNE qued

4th floor: beam ledgein NE qued
4thfloar: floorinNE qued

4thfloor; wall inNE qued

4th floor: eest mechenicd roomwell
Hddblank

4th floor: eedt mechenicd roomaglling
4th floor: esst mechenicdl roomwell
4thfloor esg HVAC unit ar inakepenum
4thfloor: e HVAC int oy ar dudt
4thfloor: ingdedf vat dud in SE qued
4thfloor: ingded vert dudt in SE qued
4thfloor: ingded vat dudtin NE qued
Athfloor: ingdedf vat dutin NE qued
4thfloor: door inwest manisresroom
4thfloar; ousded HVAC unit dong W well
4thfloor: wes HVAC unit ar intskedenum
Hddblank

4t floor: wet HVAC unit oy ar dudt
Athfloor: indded vart dutin SV qued
4thfloor: ingded vat dudtin SV qued
Labby: outsdefacedf devator door
Ladby: southintgior wall inroom 1-N
Ladoy: floarinroom 1-N

Labby: window ledgeinroom 1-N
Lady: wdl inroom 1-R

Ladoy: wdl inroom1-R

Lady: wdl inroom 1-R

Labby: floorinroom 1-N

Hddblank

Ladby: wall inroom 1-N

Ladoy: floarinroom 1-N

Ladby: wall inroom 1-N

Ladby: wal inroom 1-M

Labby: door of devetor

Labby: well ingamel room 1-O
Ladby: wall inroom 1-N

Mezzanine calinginroom 1-P
Mezzanine calinginroom 1-P

Ladby: well inroom 1-N

Lady: floorinroom 1-N

Hddblank

Ladby: window ledgeinroom 1-N

Arodor 124
ugin?

[L1
[19¢
(12
(12
06°
ND
[19]
[16°
[16]
[16°
ND
(085
32
ND
ND
ND
ND
ND
[044]
ND
[25]
32
56°
156°
92
[16°
ND
[13
88
ND
ND
132
44
(29
44
44
44
(22
[13]
[L9P
2400
ND
1000



SarmdeNumber

WPL194 (R-133)
WPL195 (R-155)
WPL1196 (R-158)
WPL197 (R-116)
WPL1198 (R-104)
WPL199 (E-53)
WP1200 (R-130)
WPL201 (R-160)
WPL202 (R-126)
WPL208 (R-135)
WPL204
WPL205 (R-121)
WP1206 (R-129)
WPL207 (R-152)
WP1208 (R-103)
WPL209 (R-113)
WP1210 (R-112)
WPL211 (R-123)
WP1212 (R-120)
WPI1213 (R-144)
WPI1214 (R-146)
WPL215 (R-151)
WP1216
WPL217 (R-156)
WP1218 (R-148)
WPI1219 (R-142)
WP1220 (R-127)
WP1221 (R-140)
WP1222 (R-109)
WP1223 (R-119)
WP1224 (R-111)
WPL225 (R-109)
WP1226 (R-125)
WPL227 (R-107)
WP1228
WP1229 (R-141)
WP1230 (R-150)
WP1231 (R-118)
WP1232 (R-131)
WP1233 (R-139)
WP1234 (R-101)
WPL1235 (R-157)

Teadel Continud
SampleLocaion

14 floor: floorinroom 1-K
1 floor: wall inroom 1-K
14 floor: wdl inroom 1-K
14 floor: tbleinroom 1-K
14 floor: tableinroom 1-K
1 floor: tahleinroom 1-F
14 floor: wdl inroom 1-F
¢ floor: wdl inroom 1-D
14 floor: floor inroom 1-D
14 floor; women'sresroominroom 1+
Hddbark

¢ floor: wdl inroom 1-D
14 floor: door inroom 1-D
1< floor: floorinroom 1-D
14 floor; wdl inroom 1-D
14 floor: floorinroom 1-A
14 floor; wal inroom 1-A
14 floor: wdl inroom 1-A
14 floor; wal inroom 1-A
14 floor: wdl inroom 1-A
14 floor; wal inroom 1-A
14 floor: wdl inroom 1-A
Hddbark

14 floor: wdl inroom 1-A
14 floor: floor inroom 1-A
14 floor: dek inroom 1-A
14 floor: dek inroom 1-A
14 floor: dek inroom 1-A
14 floor: faoedf HEPA ar filter unitinroom 1-A
1 floor: facedf computer rackinroom 1-A
¢ floor: adlinginroom 1-B
Idfloo:wdlin room1-B
14 floor; wal inroom 1-B
g floar: adlingin NE qued
Hddbak

1¢ floor: wal inroom 1-C
14 floor: wdl inroom 1-C
14 floor: dekinroom 1-C
14 floor: wdl inroom 1-G
g floor: topof filecahing inroom 1-G
14 floor: dek inroom 1-F
14 floor: wdl inroom 1-F

Arodor 124
ugin?

[088
ND
[063]
[097]
[13
72
(26
[080]
[16
[22]
ND
[17]
ND
[L1P
(26
5.2
[0.76]
[18]
[14]
[29]
[17]
[26]
ND
[11]
[26]
(084
(099
[20
ND
ND
ND
[0.76]
ND
[13]
ND
[L7]?
[18°
[0.72]
(19
[0.76]
86°
[065]



Tabe1 Continuaed

Arodor 1254
SarmpleNumber SarpleLocdion ugin?
WP1236 (R-159) g floor: wall inroom 1-F [2]]
WP1237 (R-117) 1 floor: wl inroom 1-F [22]
WP1238 (R-122) g floor: wall inroom 1-F 33
WP1239 (R-110) 1 floor: floorinroom 1-F ND
WP1240 Hddblank ND
WP1241 (E-%4) g floor: dekinroom 1-F ND
WP1242 (R-128) 1 floor: wall inRoom 1-F [11]
WP1243 (R-102) 1 floor: floorinroom 1-F ND
WP1244 (R-153) g floor: floorinroom 1-J [052]
WP1245 (R-138) 1 floor: wall inroom 1-J ND
WP1246 (R-115) g floor: wall inroom 1-J ND
WP1247 (R-134) 14 floor: dekinroom 1-J [20]
WP1248 (V-25) 1 floar: inddevert dutinroom 1-F 84
WP1249 (V-26) g floor: inddevat dudtinroom 1-F 132
WP1250 (V-27) 1 floor: inddevet dudtinroom 1-C [18]
WP1251 (V-28) 1 floor: inddevat dudinroom 1-C [13]
WP1252 Hddblank ND
WP1253 (E-52) 1 floor: well inroom 1-L ND
WP1254 (V-50B) Ladby: augdefreshar intskelowasabove south entrance 340

Datesthet thesample contained amixture of Arodars 1254 and 1260.
"Theveuein brackets denotes thet the statied PCB concantration isbetween thelimit of detedtion (ssefooinote™'c”) and limit of
quentitation. Thelimit of quentitetionis27 ugh? for Arodor 1242, and 2.8 ug/n'? for Arodors 1254 and 1260.

ND denatesnone-detected. Thelimit of detectionis0.36 ug/n for
Arodors1242, 124, and 1260.

“Denatesthet the sample contained Arodor 1242,

Daatestrd thesample contained amixtureof Arodors 1242 and 1260.



Tade2
Suface Conoatrationsof Pdydianineted Biphenyls
50 Sanifard Office Bullding , Bosion, Massedhusetts January 22 - 23, 1987

SanpeNumbe SampleLocation Arodor 1254 ugint
WP2001 (R-139) Upper garage wal inroom 1 ND?
WP2002 (R-131) Uppe garage wall inroom 1 [0.20°
WP2003 (R-164) Upper garage aallinginroom 1 064
WP2004 (R-187) Uppa garage aalinginroom 1 12
WP2005 (R-172) Upper garage wal inroom 2 0.72
WP2006 (R-134) Uppa garage aalinginroom2 14
WP2007 (R-143) Upper garage wal inroom 2 034
WP2008 (R-176) Upper garage wal inroom 2 10
WP2009 (R-152) Upper garage wal inroom 3 26
WP2010 (R-110) Uppea garape floarinroom 3 52
WP2011 (R-161) Upper garage wal inroom 3 28
WP2012 Hddhlank ND
WP2013 (R-101) Upper garage wdl inroom4 [016]
WP2014 (R-167) Upper garage wdl inroom4 ND
WP2015 (R-122) Upper garage wdl inroom4 [0.28]
WP2016 (R-145) Upper garage wdl inroom4 12
WP2017 (R-150) Upper garage wdl inroom4 12
WP2018 (R-178) Upper garage wdl inroom4 12
WP2019 (R-174) Upper garage wdl inroom4 31
WP2020 (R-114) Upper garage wdl inroom4 36
WP2021 (R-141) Upper garage aalinginroom4 480
WP2022 (R-117) Upper garage floorinroom 5 [012]
WP2023 (R-147) Upper garage aallinginroom5 ND
WP2024 Hddhlank ND
WP2025 (E-1) Upper garage wdl inroom 5 [0.20]
WP2026 (R-103) Uppa garage aalinginroom6 ND
WP2027 (R-180) Upper garage wal inroom 7 11
WP2028 (R-107) Upper garage wl inroom 7 14
WP2029 (R-140) Upper garage wal inroom 7 13
WP2030 (R-115) Upper garage wl inroom 7 17
WP2031 (R-173) Upper garage wal inroom 7 13
WP2032 (R-1712) Uppa garage aalinginroom7 34
WP2033 (R-153) Upper garage floorinroom 8 ND
WP2034 (R-118) Upper garage floorinroom 8 ND
WP2035 (R-154) Upper garage wdl inroom 8 052
WP2036 Hddhlank ND
WP2037 (R-162) Upper garage wdl inroom 8 080
WP2038 (R-155) Upper garage wdl inroom 10 15
WP2030 (R-119) Upper garage wdl inroom 10 0.76
WP2040 (R-190) Uppa garage floorinroom 10 ND
WP2041 (R-129) Upper garage wdl inroom 10 048
WP2042 (R-149) Upper garage wdl inroom 10 [024]



SampleNumber
WP2045 (R-137)
WP2043 (R-142)
WP2044 (R-184)
WP2046 (R-121)
WP2047 (R-111)
WP2048

WP2049 (R-193)
WP2050 (R-144)
WP2051 (R-181)
WP2052 (R-182)
WP2053 (R-135)
WP2054 (R-104)
WP2055 (R-106)
WP2056 (R-130)
WP2057 (R-112)
WP2058 (R-165)
WP2059 (R-170)
WP2060

WP2061 (R-123)
WP2062 (R-102)
WP2063 (R-133)
WP2064 (R-146)
WP2065 (R-175)
WP2066 (R-138)
WP2067 (R-163)
WP2068 (R-127)
WP2069 (R-160)
WP2070 (R-188)
WP2071 (R-179)
WP2072

WP2073 (R-177)
WP2074 (R-159)
WP2075 (R-124)
WP2076 (R-126)
WP2077 (R-113)
WP2078 (R-183)
WP2079 (R-168)
WP2080 (R-148)
WP2081 (R-132)
WP2082 (R-128)
WP2083 (R-166)
WP2084

WP2035 (R-151)
WP2086 (R-116)
WP2087 (R-185)
WP2088 (R-169)

Teble2 Continued

SampleLocdion

Uppea garage wdl inroom 11
Upper garage wdl inroom 10
Uppea garage wdl inroom 11
Upper garage wdl inroom 11
Uppea garage wdl inroom 11
Hddhlark

Uppea gaage ligt smtchinroom 11

Upper garage wdl inroom 11

Uppe garage floorinroom 11

Upper garape aallinginroom 11
Uppea garage wdl inroom 12

Upper garage wdl inroom 12

Uppea garage wdl inroom 12

Uppe garage floorinroom 12

Uppea garage wdl inroom 12

Uppe garage floorinroom 12

Upper garage doar inroom 14
Hddhlark

Uppea gaage ligt smtchinroom 15

Uppe garage floorinroom 17

Upper garage doar inroom 17
Upper garage wdl inroom 17

Uppea garage wdl inroom 17

Upper garage wdl inroom 17

Uppe garage floorinroom 17

Upper garage wdl inroom 18

Uppea garage wdl inroom 18

Upper garage wdl inroom 18

Uppea garage aalinginroom 18
Hddblak

Uppea garage aalinginroom 18
Upper garape aallinginroom 18
Uppa garage floorinroom 20
Uppa garage wal inrooom 20
Upper garage doar inroom 20
Uppe garege door inroom 20
Uppe garape wal inroom 20

Upper garage wdl inroom 20

Uppe garape wal inroom 20

Uppa garage floorinroom 20

Uppe garepe wdl inroom 20

Hddblank

Uppe garepe wdl inroom 20

Upper garage wdl inroom 20

Uppea garage wdl inroom 21

Upper garage wdl inroom 21

Arodor 1254 ugint
056
056
044
[0.16]
044
ND
18
13
ND
ND
16
04
16
32
0.68
14
ND
ND
[0.76]
11
12
[072]
17
14
[0.72]
16
[048]
[040]
ND
ND
ND
ND
[032]
[037]
[048]
[069]
13
092
082
[044
12
ND
14
(048]
0.88
14



SargeNumbe
WP2089 (R-120)
WP2090 (R-109)
WP2091 (R-189)
WP2092 (R-191)
WP2093 (R-186)
WP2094 (R-157)
WP2095 (R-136)
WP2096
WP2097 (R-125)
WP2098 (R-105)
WP2099 (R-156)
WP2100 (R-192)
WP2101 (E-2)
WP2102 (R-108)
WP2103 (R-158)
WP2104 (V-3)
WP2105 (V-4)
WP2106 (V-5)
WP2107 (V-6)
WP2108
WP2109 (E-7)
WP2110(V-8)
WP2111 (V-9)
WP2112 (E-10)
WP2113 (E-11)
WP2114 (E-12)
WP2115 (E-13)
WP2116 (E-14)
WP2117 (E-15)
WP2118 (E-16)
WP2119 (E-17)
WP2120 (E-18)
WP2121
WP2122 (E-19)
WP2123 (E-20)
WP2124 (E-21)
WP2125 (E-22)
WP2126 (E-23)
WP2127 (E-24)
WP2128 (E-25)
WP2129 (E-26)
WP2130 (V-27)
WP2131 (E-28)
WP2132
WP2133 (E-29)

Table2 Continuaed

Sanplelocdion

Uppea garage wdl inroom 21
Upper garage wdl inroom 21
Uppea garape wdl inroom 21
Upper garage wdl inroom 21
Uppea garape wdl inroom 21
Upper garage wdl inroom 21
Uppea garage wdl inroom 21
Hddhlark

Uppea garage wdl inroom 21
Upper garage wdl inroom 21
Uppea garage wdl inroom 21
Upper garage wdl inroom 21
Uppe garage floorinroom 21
Uppa garage wall inroom 108

Uppea garage aalinginroom 21

Uppa garage vat dudinroom 11
Uppe garage vat dudt inroom 10
Uppa gaage vat dudinroom5
Uppe garage vatdudinroom 18

Hddblak

Uppe garape floarinroom7
Uppa garage vat dudinroom 17
Uppe garage vat dud inroom 17

Uppe garage floorinroom 19
Uppe garape wdl inroom6
Upper garage wal inroom 9

Labhy: window ledgedang southwell

Lobby: floorin SV qued

Lobhy: pamdedwall dong southside

Ladby: floor inNE qued

Laby: guardstablein NW qued

Loty wall inNW cued
Fiedblak

Labby: floorinroom 1-P

Lady: wal inroom 1-P

Ladby: wal ingaragedevator
Ladby: wall in pessanger devatar
Labby: wall a west devetor berk
Ladby: wall inwest devetor berk
Laby: floorinroom 1-O

Ladby: well inroom 1-O

Laby: ar inakelowve a SV etrance
g floor: wall inroom 1-K

Heddblak

14 floor: wal inroom 1-F

Arodor 1254 ugin?
17
13
[061]
12
[052]
[057]
[052]
ND
[052]
(048]
[048]
[040]
ND
[037]
17
25
80
18
32
ND
ND
38
[048]
ND
[097]
[044]
210
11
ND
[072]
25
ND
ND
84
[19
[21]
96
(13
48
340
72
34
ND
ND
ND




SargeNumbe
WP2134 (E-30)
WP2135 (E-31)
WP2136 (E-32)
WP2137 (E-33)
WP2138 (E-34)
WP2139 (E-72)
WP2140 (E-35)
WP2141 (E-36)
WP2142 (E-37)
WP2143 (E-30)
WP2144

WP2145 (E-39)
WP2146 (E-40)
WP2147 (E-41)
WP2148 (E-42)
WP2149 (E-43)
WP2150 (E-44)
WP2151 (E-45)
WP2152 (E-46)
WP2153 (E-47)
WP2154 (E-48)
WP2155 (E-49)
WP2156

WP2157 (E-50)
WP2158 (E-51)
WP2159 (E-52)
WP2160 (E-53)
WP2161 (E-54)
WP2162 (E-55)
WP2163 (E-56)
WP2164 (E-57)
WP2165 (E-58)
WP2166 (E-59)
WP2167 (E-60)
WP2163

WP2169 (E-61)
WP2170 (E-62)
WP2171 (E-63)
WP2172 (V-64)
WP2173 (V-65)
WP2174 (V-66)
WP2175 (V-67)
WP2176 (V-68)
WP2177 (V-69)

Table2 Continuaed

Sanplelocdion

14 floor: door inroom 1-F
14 floor: wal inroom 1-F
14 floor: wdl inroom 1-C
14 floor: floorinroom 1-C
14 floor: doorinroom 1-C
¢ floor: wdl inroom 1-D
14 floor; wdl inroom 1-D
1< floor: floorinroom -

14 floor: floor inroom 1-A
14 floor: wdl inroom 1-A
Hddblark

14 floor: floorinroom 1-B
14 floor; wal inroom 1-B
14 floor: dek inroom 1-A
14 floor: dek inroom 1-A
14 floor: door inroom 1-A
14 floor: dek inroom 1-A
14 floor: dekinroom 1-B
14 floor: door inroom 1-B
14 floor: dekinroom 1-D

14 floor: book ddf inroom 1-C

14 floor: tebleinroom 1-C
FHddhak

14 floor: tbleinroom 1-C
14 floor: tableinroom 1-K
14 floor: tebleinroom 1-K
14 floor: deskinroom 1-K
14 floor: desk inroom 1-K
14 floor: deskinroom 1-K
14 floor: desk inroom 1-K
14 floor: tebleinroom 1-G

14 floor: filecabingt inroom 1-G

gt floor: cdhiret in 1-G
14 floor: dek inroom 1-F
FHddhak

14 floor: desk inroom 1-K

14 floar: cahing inroom 1-K
1 floor: tehleinroom 1-F

14 floor: vat dudtinroom 1-C
1 floor: vat dudtinroom 1-F
14 floor: vat dudtinroom 1-C
14 floor: vat dudtinroom 1-C
14 floor: vert dutinroom 1-A
14 floor: vat dudt inroom 1-A

Arodor 1254 ugin?
ND
ND
ND
29
ND
ND
ND
6.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
[076]
[08g]
[076]
ND
[072]
ND
[080]
ND
ND
ND
[080]
ND
ND
[084]
ND
ND
36
ND
[056]
ND
[069]
160
11.0
140
76
[12]
6.8




Table2 Continuaed

SargeNumbe Sanplelocdion
WP2178 (E-70) g floor: floorinroom 1-L
WP2179 (E-71) g floor: wal inroom 1-L
WP2180 fiddbak

Arodar 1254 ugn?

14
ND
ND

ND denotesnone-detected. Thelimit of detection is0.12 ugyi'? for sample numbers WIP2001. - WP2060, 0.36 ugfin? for samdle

numbars WP2061 - WP2120, and 048 ug/in? for sample numbars WP2121 - WP2180.

"Thevauein brackes denates thet the Seted conoantration isbetween thelimit of dtection and thelimit of quentitation. Thelimit of
quantitaionis0.36 ug/in'? for sample numbears WP2001. - WP2060, 0.76 ugfin? for sample numbars WP2061 - WP2120, and 2.12

wyin? for ssample numbersWP2121 - WP2180.



Tadle3
Smmay of Rdydhlaingted Biphenyl (FCB) Conoantrations

onBulding Sufaoes
50 Saniford Sreet Office Building
Bogon, Massachusatts
February 21 - 23, 1986 and January 22 - 23, 1987
SQufaoe Conoantration ugin?

B Cafidence Sd.
Dae Srda N2 Rage Men  Intavd forMean Dev.
WEGHTED RANDOM SAMPLES
2/86 Hoors2-4 51/89 (036)-22 22 14-30 37
2/86 Laby & Hoor 1 47/60 (036)-13 18 12-24 22
1/87 Upper Basamat® 80/93 (0.12)-48 15 04-25 49
BEST ENGINEERING JUDGEMENT SAMPLES
2/86 Hoors2-4 16/28 (0.36)-80 19 09-29 2.7
2/86 Laby & Hoor 1 2/12 (0.36)-16 74 31-12 6.8
1/87 Laby & Hoor 1 2551 012)-34 25 09-41 58
1/87 Uppe Basamat 36 012-09 04 - 03

N isthenumbe of sardeswith comoatrations abovethe detedion limit/
totd number of ssamplesadlleted

"Thedgedionlimitisin perentheses



Dae

2/86

2/86

1/87

1/87

Tdde4

Smmay o Raydiaineted Biphenyl (FCBg) Conoatrations
on Hedting, Venilaion, and Air-Conditioning (HVAC) Systam Surfaoes

50 Saniford Sreet Office Building
Bogon, Massschusts

Feoruary 21 - 23, 1986 and January 22 - 23, 1987

Sufaoe Conoentration ugin?
95% Confidence
Srda N2 Rage Men  Intavd for Memn
Hoors2-4 28/39 (036)-14 2.7 17-37
Lobby & Hoor 1 6/6 13 -88 25 -10 -59
Lobby & Hoor 1 1 12 -16 85 35-14
Uppa Basamat 6/6 048 - 8 33 06-6

N isthenumber of sampleswith conoatrations abovethe detedtion
limittatd number of sardles cdllected.

"Thedgedionlimitisin perentheses

Sd.
Dev.

31

54

26



No

SREERE

SREERE

Sardelocdion

Hoor 4wl
Hoor 3wl
Hoor 2wl
Ladoy wal
Arltebem 1K
Feddblak

Hoor 4wl
Hoor 3wl
Hoor 2wl
Ladoy wal
Ar 1tablerlK
Feddblak

Tade5

Suface Concantrations of Ralychlarineted Dibenzofurans (FCDFS

Tera
CDFE
(016
047
078
89
088
(0022)

2378
Tara

CDD

(0054)
(0.031)
(0.050)
(0075)
(0083)
(0047)

and Pdlychiorineted Diberzo p-Diakins(FCDDS

50 Saniford Sret Office Building
Boston, Massachusetts
February 21 - 23,1986
SQurface Concantration ngin'?
2378 Tad Tad Tad Tad
Tera Penta Hexa Hepta Oda
CDFs CDFs CDFs CDFs CDFE
020 0013 0009 (01 (029
14 0.16 0053 0036 0085
26 051 015 0032 0034
28 28 0.72 0.72 21
19 043 0.27 0.16 04
002 (0012 (0007) (0039 (0080
Tad Tad Tad Tad
Tera Penta Hexa Hepta Oda
CDDs CDDs CDDs CDDs CDD
(0107 N (010CS)] 0019 (013 15
003) (002 (0015 0097 11
00=0) (0019 0030) 017 19
007 (0076 0048 089 29
0063) (003 0015 0~ 6.2
o047 (0027 (001 004 068

The parenthesssdanatesnone-detedted. Thevduein parenthesssisthe
limit of detedtion.



Sade

No. Sarmpelocaion

517 HoorldeskmlA

518 Hoorltaberm 1K
UPPER GARAGE

511 Room3flor

512 Room5wdl

513 Rooml1lwdl

514 Room2Lfloor

516 Roomllveatdud

515 Hddhak

517  HoorldeskmilA

518 Hoor 1tablermilK
UPPER GARAGE:

511 Room3floor

512 Room5wdl

513 Roomi1Lwdl

514  Room2ifloor

516 Roomllveatdudt

515 Hdddak

Tale6

Suface Concantrations of Ralychlarineted Dibenzofurans (FCDFS
and Pdychlarineted Diberzo-p-Diaxins (FCDDS)

50 Saniford Sreet Office Building
Bogon, Massachusdts
Jenuary 22 - 23,1987
SQurface Concartration ngin'?

2378 Tad Tad Tad Tad
Tara Tera Pata Hexa Hepta Oda
CDFE CDFs CDFs CDFs CDFs CDE
0.16 034 004 (0015 (002 (005
0301 128 0.16 (0020 (00sB) 0079
1.7 49.1 148 415 17 0.704
013 039 0.109 (O0030) (00m) (0370
038 208 029 0.040 0012 0047
0033 (0033) (0019 (0012 (001 0029
203 756 385 095 033 0302

008 (008 (W7 (W5 (0012 (0018)

2378 Tad Tad Tad Tad
Tara Tera Penta Hexa Hepta Oda
CDF CDFs CDFs CDFs CDFs CDFE

(0074 (0074 (0018) (0026) 011 043
0011  (0011) (0054  (00M) 00% 057

012) 0089 (0014 (0010) 039 089
(026) 026 (0105) (0053 (00%5) 018
(0063 (0063 (0015  (0013) 0030 016
0042 (0042 (0021) (0015 0043 012
018)  (018) (004) (002) O 066

0045 (0045 (0009 (0I5 (0016 0015

aThe parentheses denates none-detected. Thevduein parenthesssisthe
limit of detection.



Tade7

Surfeoe Concarraionsof
2378 Tarachorodberzop-Dioxin (TCDD) Equivdants

50 Saniford Sreet Office Building
Bodon, Massschusats

February 21 - 23, 1986 and January 22 - 23, 1987

Sge Saple Conc. TCDD Equivdents
Dde  Nurmba Sarplel ocetion rght?
2/86 503 4thfloor: cdum SEqued 04
286 502 3dfloor: cdumn SEqued 0.06
286 501 2dfioor: cdumn SEqued 021
286 54 Labby (room 1-N): wall 117
286 505 1< floor (room 1-F): dek 013
2/86 506 Hddhlark 0

187 517 g floor (room 1-A): desk 002
1/87 518 1< floor (room 1-F): teble 005
187 511 Uppe garage (room 3): floor 269
187 512 Uppea garage (room 5): aalling 002
1/87 513 Upper garage (room 11): well 007
1/87 514 Uppe garage (room 20): floor 0.00004
1/87 516 Uppe garage (room 11 vert duct 059
187 515 Hddhank 0

°A vaue o zaro resulted because the none- detedted v uesweretredted as zero in cdaulaing the conoantraion of 2,3,7,8- TCDD equivdents



Tale8

Airbome Conoantretions of Ralychlarineted Biphenyls (FCBs)

50 Sanifard Sreet Office Building
Bogton, Massachusdts
Feoruary 21 - 23, 1986
Sape SarpeVdume Tatd PCB Conc.
Number SampleLocation Liters ugf?
606 4thfloor: NEqued 3220 024
605 4thfloor: SV qued 3350 021
604 3rdfloor: SEqued 4050 02
603 3rdfloor: NW qued 4000 017
601 2dfloor: NEqued 3570 022
602 2dfloor: SV qued 3670 0.18
603 Labby: NE qued 3230 0.15
609 1 floor: SV qued 3160 012
610 14 floor: NE qued 3210 02
607 Rod: arbetaringke 3330 015
QUALITY ASSURANCE SAMPLES:
Totd PCB Conc.
_Ujsample
611 Hddhlak 0000 024
612 Hddhlark 0000 0.36
613 Hddhank 0000 033
001 Lebblark 0000 042
002 Labblark 0000 ND(0.062

ND denatesnone-detedted. Thelimit of deedtionisin perentheses



Airbome Conoatrations of Falychlarineted Biphenyls (FCBS)
50 Sanifard Sreet Office Building

Tade9

Bogon, Massschusdts

January 22 - 23,1987

Sape SarpeVdure

Numba  Sarpelocaion Litas 1242
633 dthfloor: SV qued 3181 ND?
632 4thfloor: NE qued 3187 0075
630 3rdfloor: NEqued 3186 ND
631 3rdfloor: SV qued 3060 ND
628 2ndfloor: NEqued 3146 ND
629 2rdfloor: SV qued 3128 045
636 Lobby: NE qued 3319 ND
638 14 floor: SV qued 3226 ND
637 1<t floor: NW qued 3224 015
621 Uppa garage room 18 3274 ND
627 Uppa garage room 1 3217 ND
625 Uppa garage room 3 3136 0058
626 Uppa garage roomS 3191 ND
624 Uppa garage room 7 3271 0017
623 Uppa garage room 11 3214 ND
622 Uppa garage room 21 3130 ND
634 Rodf: arhiatarinzke 3371 ND
635 Rodf: arbiatarinske 3476 0017
QUALITY ASSURANCE SAMPLES Aradar Conc uy/sargle
639 Hddhbak 0000 ND
640 Hddblak 0000 0059
641 Hddhbak 0000 0051
642 Hddblak 0000 0017
001 Labblak 0000 ND
002 Labblak 0000 ND
003 Labblak 0000 ND
0073 Labblak 0000 ND

ND danates none-detetted. Thelimit of detedtion is0.05 ug/'samplefor eech Arodar.

Arodor Corc. ugfin?
124 1260
ND ND
0.089 0.093
ND ND
ND ND
ND ND
0012 ND
ND ND
ND ND
ND ND
ND ND
ND ND
0027 018
ND ND
0.046 0.27
ND ND
ND ND
ND 0033
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

Totd

ND
0.26

ND
ND

ND
046

ND
ND
015

ND
ND
027
ND
033
ND
ND

0033
0017

ND
0059
0051
0017
ND
ND
ND
ND



Sape
No.

SR88ER8

The parenthesss danatesnone-ddledtied. Thevauein parenthesssisthelimit of detedtion

bA 6600 liter ar voume assumad

Sampelocdion

Hoor 4: NEqued
Hoor 3 SEEqued
Hoor 2 SW qued
Labby: NE qued
Hoor 1 SW quad
Rodf: arintske
Feddbak®

Floor 4: NE qued
Hoor 3 SEqued
Hoor 2 SW qued
Labby: NEqued
Hoor 1: SV qued
Rodf: arinike
FHddhak

Tahlel0

Airbame Concantraions of Falydhlarineted Dibarzofurans (FCDFS)
and Pdychlarineted Diberzo-p-Diaxins (FCDDS)

Tera
CDE

048
12
03
82
43
075
019

2378
Tara
CDF
(0:34)
(030)
(039)
027)
(042)
015
(0:34)

50 Saniford Sret Office Building
Boston, Massachusetts
February 21 - 23,1986
SQurface Concantration ngin'?

Tad Tad Tad Tad

Tera Penta Hexa Hepta Oda
CDFs CDFs CDFs CDFs CDFE
086 (0137 013 031 3
37 (0149 (0149 (0.86) 13
(055 017) (011) 032 (027}
45. 86 21 068 ( 14)
32 34 15 061 16
26 (015 (0074  (033) 09
(015 (016) 013 050 12
Tad Tad Tad Tad

Tera Penta Hexa Hepta Oda
CDFs CDFs CDFs CDFs CDFE
034 (039 (019 a7 60
030 (041) 060 53 16
(033 034 (018 30 43
027) 042 042 48 68
(041) (049 032 54 R
(015 035 013 28 50
034 (0.60) 027 45 79



Taddell
Airbome Concantraions of Pdychlarineted Diberzofurans (FCDFS)
and Rdydiarineted Dibenzo-p-Diaxins (FCDD9)

50 Saniford Sreet Office Building
Bogton, Massachusatts
January 22- 23,1987

Sape
No. SampleLocaion Qurfaoe Concartration ngyin?

2378 Tad Tad Tad Tad

Tara Tera Penta Hexa Hepta Oda

CDF CDFs CDFs CDFs CDFs CDE
815 Hoor4NEqued 035 152 (00457 045 062 074
814 Hoor2 SVqued 042 221 0.85 109 164 085
817 Lobby: NEqued 357 190 367 12 13 093
818 Hoor: SV qued 101 515 1.08 065 024 04
816 Rodf: ar intake 050 272 0.85 0.36 116 084

UPPER GARAGE

811 Room21 159 112 189 116 156 034
812 Room 11 109 759 139 0.69 053 040
813 Room 3 045 157 044 0.78 103 063
819 FiddHark? 022 ©02) 016 093 067 068

2378 Tad Tad Tad Tad

Tara Tera Penta Hexa Hepta Oda

CDF CDFs CDFs CDFs CDFs CDE
815 Hoor4NEqued (041) (032 (0070 048 837 233

814  Foor2SNqud (0304 (0304 (00%) 076 286 785

817  Laby:NEqued (026) 019 (015 053 171 499

818  FoorlSNqud (029 016 (015 0044) 069 122

816  Roofarinke (025 02 (1) 0% 243 662
UPFER GARAGE:

811  Room2l (056) (042 (0079 140 32 827
g2  Roomll 043) 026 (00%) 013 057 089
813  Room3 (021) 014 (004 064 198 55.7
819  Fddbak (039) 03 (0200 135 %3 874

The parenthesss danatesnone-ddledtied. Thevauein parenthesssisthelimit of detedtion

bA 6600 liter ar voume assumad



Tahlel2

AirbomeConoatraionsof
2378 Terachorodberzop-Dioxin (TCDD) Equivdents

50 Saniford Sreet Office Building
Bodon, Massschusats

February 21 - 23, 1986 and January 22 - 23, 1987

Spe  Sape Conc. TCDD Equivdets
Dae  Number _SampleL ocdtion pon?
2/86 803 4th floor: NE qued 005
286 8 3dfloor: SEqued 013
286 801 2ndfloor: SV qued 0.003
286 805 Lably (room 1-N): NE qued 171
286 806 1< floor (room 1-F): SV qued 0.79
286 84 Rod: arbiet drintske 0.07
2/86 807 Hddhlark 0.005
187 815 4th floor: NE qued 0.067
187 814 2dfloor: SV qued 0.19
187 817 Labby (room 1-N ): qued 0.78
1/87 818 ¢ floor (room 1-F) 02
187 811 Uppe garage(room 21) 045
187 812 Uppe garage(room 11) 0.26
187 813 Uppe garage(room 3) 0.14
1/87 816 Rodi: arbiet drintske 021

/87 819 Hddblak 011



FIGURE 1

LAYOUT DRAWING OF FLOOR FOUR: STRATUM ONE
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FIGURE 2
LAYOUT DRAWING OF FLOOR THREE: STRATUM ONE
50 STANIFORD STREET OFFFICE BUILDING
BOSTON, MASSACHUSETTS
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FIGURE 3
STRATUM ONE

LAYOUT DRAWING OF FLOOR TWO:
50 STANIFORD STREET QOFFICE BUILDING

BOSTON, MASSACHUSETTS
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50 STANIFORD STREET OFFICE BUILDING
BOSTON, MASSACHJUSETTS

FIGURE 4
LAYOUT DRAWING OF FIRST FLOOR AND LOBBY: STRATUM TWO
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FIGURE 5 .
LAYOUT DRAWING OF THE UPPER PASEMENT: STR

50 STANIFORD STREET OFFICE BUILDING
BOSTON, MASSACHUSETTS. |
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FIGURE
Surface Concentration
Staniford Street Office Building, Bostan, MA
January 1987
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| . FIGURE 7
PCB Surface Concentration Frequency D

istribution

interior HVAC System Samples (Feb. 1986 & Jan. 1'987)
50 Staniford Street Office Building, Boston, MA

an

)] ~4
o =
L 1
T T

A
o
L

T

i
o
I

Percent of Samples

o
i
¥

T
NN\

LEGEND
% 58 Samples

Z N
ND <25 >25 >50

Surface Concentration
(micrograms per square meter)


adz1

adz1

adz1

adz1

adz1


FIGURE &8
PCB Surface Concentration Frequency Distribution
interior HVAC Systerm Samples
50 Staniford Street Office Building, Boston, MA
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APPENDIX |
SarplingHan
A. Waghted Rendom Sarple- PCBs

Thewdghted random sampling of surfacesfor RCBsandlyssinooparatesasthamefar random sampling of locations
weghted by likdly freguency of humen skinconiact. Thedfferent work Specesarefirat divided into threebroed categanies by
ocoupancy o frequency of useinduding (1) officegoece, (2) hdlwaysand reception arees and (3) Soragearess Thewark
ufaoesarethen dvidad into seven categanieshy likdihood of skin contact: floars aailings high contedt work surfecessuch as
desksand tdgphones; low contedt work surfanes such asbook e vesand file cahinets, high usewl aress 3uch asdoor knabs
and light snitches aswell asthearess around them; high contact wl aress (betwiean 3 and 6 abovethefloar) induding room
dvidas andlow contact wall aress (bdow 3 and bove 6 fram thefloar).

A sydemdf weghting fadtarsis devel oped to dheredtierize the contedt an cocupeant might havewith eech auface The
prabetility of sdedionfar any given surfacefar therandom sampling isweighted by afector acoording to thefrequency of
contact with thesurfece by thewarker. Theweghting fectarsrenging fran 006 to 1.0 areshoan bdow:

WRSWeghing Fedars

Suface Office Hdwey Soege

Hoors 015 0.05 0.10

Gdlings 005 005 005

High Contact Wark 10 N/A" N/A

Low Contact Work 05 01 05

HighUseWdl 05 03 05

High Contat Wdl 04 02 03

Low Contact Wl 015 01 015

“N/A denotesnat applicable

Toaooomplishthewaghted random sampling of surfaces aninveantary of theexiding Surfacesand srudurd aorfigurationinthe
buldngiscompetled Eachroomisassgned adesgretionand dl of the surfaoesin eech room areliged onaddidicd datainput
fam Theinfarmetionfromthedaidicd detainput fomisentered into acomputer datakese and converted toweighted
aufeoes A compute program reedsthe detalbese and produces anew datalbese of surfeces induding tharr aress ( uare
fedt), and thenweghsthearess acoording to theweighting fadtars: Thisnew detalbese of weighted aressisthen randomly
samded by acomputer program using aunifom random number genardtor to et the samping locations



Theoutcomed theandyssdf the WRS detaiisto compuite, for each Srata95%0-95%6 upper tderancelevd, Tl. Thistderance
limitisavduefor whichthereis 95%0 confidencethet the praboetallity of the FCB conoantration for any randomly selected locetion
inthebuldng excsding thevaue Tl islessthen 3%, For eech drda it isnecessary to deaminethe goprgprigtedidribution to
ueinesimaing an uppa tdeancelimt. Thedatafor esch draaisevdugted for Gaussan digribution usng amodified varson of
the Shepiro and Wilks W-tet [12] (p=0.05).

If theW-text fallsto reject the Gassian hypothesis thenthe tderancelimitiscaaated by
TI=X+KS

where X istheavarage concantraion for thedrag K isthe Gaussan tderancefadior [14]; and Sisthesampledandard
devigion. The Gaussantdeancefadtorsfor eech of thethreedrataare shoan bdow:.

Sraa SydeSz TdaanceFador[14]

Ore 93 1938
Two 60
Three 93 1938

If thecdoulated tderancelimitisbdow the deenup quidding, then the ratum isacogpted asdeen

If theW-test rgedtsthe Gaussan Hypathess but acogaisthelognomd, then thetderance limit for thelog-nomnd didrbutionis
computed. Thetderancelimitisidenticd to the oneabove, exogat the neturd logarithm of thedetaisussd tocompute X and §
and theexponentid of theabovetdaanceinavd isusdt

TI=ep(X+KS)
Asbdare if thetdeancelimitisbdow theguidding the sraumisacogated ssdeen
Inthe casetat both the Gaussan and logomd didrbuions arergedted, anonHparamdrric tderancelimitisused. Forasample
gzed 93, thisnonparamdric tderancelimit isthe seoond largest dosaved vdue: For asamplesze of 60, thisnonHperameric

tdeancelimitislages dosaved vdue Inthiscasg if no morethen onedosaved vaue exossdsthedeanup quidding the
draum isaoogpted asdean.



APPENDIX I

Ardyticd Mehods

A. Air SarpeArdyss- PCBs
Thear samplesfar RCBswereandyzad by Battdle-Cdumbus Laboratariesin Caumbus Chio [16-17].

Thedassfiber filtersand flaris| dicksfrom eech PCB air sampler wereextracted speratdy. Thefiltersweare Soxhlet exdracted
for 16 hourswith hexane:and concentrated to goproximetdy 10mil. Each helf of theflorisl didk weseluted speratdly with 7 mi
o hexane Thefront helf flarisl dick dueteswere combined with the comesponding fiilter extracts and add weehed with
conoatrated sifuricadd. All extradswere concantrated to 1 ml with agentiesream of nitrogen. Thebedk helf dueteswere
adivadinardrgaator & 40 degree oatigrade and wareandlyzed anly if low recovary of DDE wesnated inthefront helf
adyss Theeedradsweaeandyzed without further preperation.

ThePCB sampleextradsweareandlyzed using callary column ges drametogrgphy-dedron capture ddedtion. ThePCB
levdswere quentified by compearison to dandard aurveswhich were gengrated from andlyses of extermd Arodar dancrds
Rior toandyzing thesample extradts dandard curvesweare gengrated for Arodars 1242, 1254, and 1260, Thedandard
aurvescovered theconoantraion range of 02510 25 ugiml. Each dandard sduion wesandyzed intriplicste and the detawere
platted using lineer regresson equations: Thesummed aressfrom gopraximetdy 8- 10 dyometographic peskswere usad for
thequantificaions These pesksware Hetted 0 thet tharewasaminimum of aossArodar inteferecein sampleswhich
contaned mutipe Arodors

B. SufaceSarde Ardyss- FCBs
Thesufacewipe samplesweareandyzed for PCBshby DataChemInc. in Sdt Lake Gity, Utah,

Theaatton gauze sampleswere prepared far PCB andlysashy extradionin40 millilitarsof hexenewith dheking for 30 minutes
Thehexanewsstrandfiared to aconoantrator tubeand the gauze wes rinsed twice with 10 milliliters of hexane: The concantrated
hexaneduat wesdeaned anaflarisl cdunmn and thesampeweasbrought to afind vdumedt 3millilites

The PCB sampleextradswere andlyzad using caaillary adumn gesdrameiogrgphy with dedron cgptureddedtion [9). The
presence of an Arodor was detamined by compearison with dandard samples of Arodors 1016, 1221, 1232, 1242, 1248,
1254, and 1260 dotained from the U.S EPA. Quntitation wias parfarmed by summing the pesk heighisof thefivemgjar pesks
of thedandardsand comparing those umsto the ums of thesame pesksinthesample



C. Sufaceand Air Samde Andyss- PCDFSand PFCDDs

Thesufacewipeand ar samdesfor PFCDFsand PCDDswereandyzed by Battdle Cdumbus Labaratariesin Cdumbus
Ohio[16-17].

1 SardeBxtration and Ardyte Ervidment
Thegarzesardeswaretrandiared to SoxHe exradion thimbdlesand gaiked with

95%ng 2378teraCDD-2C;

11.75ng 1.2378-pentaCDD-C,,;

625ng 1236,78hexaCDD-5Cy;

220ng 1,2346,78heptaCDD-2C,,;

1275ng 1,2,346,789-0caCDDC,;

1060ng 2378teraCDFEC,y;

620ng 12378petaCDREC,,;

750ng  1234,78hexaCDFR5Cy,;

1875ng  1,2,34,6,7,8-hgataCDF2C,,; Bazanewssadded to theextractarsand thesamples
weaeextradted for 18hours After edradion, thebazene extradswere concantrated to
gooraximetdy 10 ml with 3-9tage Synder cdunns

Theslicagd catridgeand theparticulaesilter from esch FODFFCDD & sampler were transfermed to seperate SoxHet
edradarsand extradad for 18 hourswith gopraximetdy 250 ml of berzeneasthesalvat. Twolisatopicaly labdled intemd
standards 255 ng eech of 2.3.7,8tera CDD-2C, and 2.3,7,8-tetra: CDF-3C,.,, hed been giiked ino theslicagel cartioes
prior to sampling. Seven addiiond intemd andardsinduding 5 ng eech of panta:CDD-C ,, hexa-CDD-C
hepta-CDD-C,,, octa CDD-13C,, penta CDF3C,, hexa- CDF-1,,, and hepta- CD,, sandards were dso Soiked
into eech samplebefareextracion. The banzene extradisware concantrated to gopraximeatdy 10 ml with 3-dege Syder
adumrs

Thebavareedradsweretrandared to mutilayered slicagd cdumnscontaning adivated slicagd, 44 percant conoanirated
adfuicadd onglicagd, and 33 pacat IM sodum hydraxideonslicagd. Thepuposedf thesecdumnswasto removeaddc
and besc compoundsand esdlly oxidized metaidsfor theextrads Theslicagd Support provided alarge sufaceareafar
contact with the sample extradts thusimproving thedeanup fiaency. The RCDHPCDD isomasweareduted fromthe
adumrswith 70ml of hexaneand theentiredugtes induding the arigind extract vdume wereadleded. Thebarzanehexane
dugteswere concantraled with agantie sream of nitrogen gesand sdlveart exchanged into hexane: Thehexanesduioswere
then fradioneted with cdumns



contaning gppraximatdy 5 g of ediveted besc duminausng hexanemahylene dilaide (97:3, viv), and hexanemetylene
diaide(L1, vv) assduion salvets The1:1 hexangmethylene chlaride duatesweere collected, concentrated to neer dryness
and dissalved in 20Ul of n-decane containing 5 ng of an absaluterecovary sandard, 1,2.34+teraCDD-,,. All slutionswere
dored a0 C and pratected from light until enelyzed

2 Ardyss

Theedtradsweaeandyzed and guentified for RCDD/PCDFF by combine caallary cdunn ges dyometogrgphy/high resdlution
messgpecromdry (HRGCHRMS).

3. Qudity Asrance

Thegparaion of the HRGC/HRM Swas eva ugted eech day by andlyzing gandard mixturesof PFCDRHPCDD isomas  Thee
mixturesconssted of 2,3,7,8tetra:CDD, 2,3,7,8tera-CDF, 2,3,7,8-tetra-CDD-1*,,, and 2,3,7,8tetra CDF ¢, to
evdugteaoourany of quantification, mixtures of sdected FCDD/PCDF isomasto evdugtethe ddhlity of thedrametogrgphic
duionwindows and teraCDD isomer mixturesto evaueteisomer resdution. Themessfoousaoourery of theMID unitwes
evaueted a leat evary four hourshy absarving selected ion messesfrom pafluorokerosane (FRK). Adugmaniswearemedeto
thedffst to camedt for minor vaiaions: Massfoocusdahility wasassured by useof arderence PRK 'lodk mess' to corredt for
any messfoousdift.

Hddhlank, retive gaike, and laboratory method dlank sampleswere processad during the extradtion and deanup of the
sardesasaqudity contrd messre: Therdivegakesampleweas usad to evdugte the anouracy of quentification, whilethefiedd
and labaratory method blank sampleswere usad to evelueteif contaminetion oocurred during samling and anelyss

4. Reoovary of Intamd Sandards

Recovaiesd thenineintamd dandards (sse sample exradtion and andytearidhment sadtion) were calaulated by comparisonto
theextemd gandard, 1,23 4-teraCDD-C,, which was adoed fallowing extradtion. Rativeregponsefatorsweare
detemined from triplicate andlyses of adandard mixture containing thenineisatopicaly lebdled sandards: Theeguetion usadto
cdouatetherecoveieswes

Reoovary (%) = Aisx QrsX 100
Arsx Qisx Rf
whare

Ais=3md inegrated aressfar intamd gandard;
Qrs=Quantity of recovery dandardinng;
Ars= 3 md inteyaed aressfor recovary dandad;
Qis=Quatity of intand dandardinng; and

Rf = Responsefador.



5. Quanificaion

Thetera, pantar, hexa, and heptas PFCDHPCDD isomerswere quantified by compaing thesum of thetwo ionsmonitored
for eech dasstothesum df thetwo ionsmonitored far the comesponding isatopicaly lebdlled interd sandard. The
octa-CDD-,, was usad to quantify the octachioro-PCDHPCDD congener dasses. Expaimentd rdaive repoonsefadtors
werecdauated from mutipeandysssof amixturewhich contained represanitives of theteradhiaro- through odadilaro-
PCDD/PCDF congeer dassss. Thesereponsefedtorswereinduded indl cdaulaionsusad to quantify thedeta: The
responsefadtarswere cdaulated by compaing thesum of thetwo ions monitored for eech congener dasstotheaum of thetwo
ionsmonitored for the.cormesponding intemd dandard

Thefomulaused far quentifying the FCDD/RCDF isomarswes

Quantity/sarde=Acx Qs
Aisx Rf

whae

Quentity =totdl quentity of target isomer or congener dass
Ac=amd ineyaed aessfor thetarge isomer or congener dass

Qis=quentity of inteamdl Sancrd;
Ais=tatd inleyaed aressfar theintemd dandard, and
Rf = reponsefedor.

Each pair of resdlveed pesksin the sdedtedHon-curant dramatogramswias evaugted manuelly to deermireif theaiteriafor a
PCDD and PCDF isomer waremdt. By examining eech pelr of peeks sgparatdy, quintitative acouracy wasimproved over thet
ahtaned whendl of the peeksin asdedted dyomatiogrgahicwindow areaveraged. When averagaed detaare usd, parsof
peskswith high and low dhlarineisotoperaios may produce averaged detaithet medistheisotoperaio aiterion. For exanple
two persdf peskshaving dilarineisatoperatiosof 0.56 and 0.96, both outsde of the acogptablerange woud havean avarage
raioof 0.76.

Theaiteiathe were used to identify PCDD and PCDF isomarsweare

() Smultaneousregponsesa bathion messes

(@ Haireisatgperaionwithin + 15% of thetheordicd velue

(3 Chrometoggohic reention timeswithinwindows determined from anelyses of tanderd mixtures
(4 Sgd tonaserdioeqd toor gedtear then25.t0 1



The2,37:8 tera:CDD/CDF isomersand theoda CDD induded the adiditiond aiterion thet they eluted within + 2 sscondsof
their isotopically lebelled anelogs

Thequantification of 2,3,7,8teraCDD usng the gesdrametographic coumn employed isnat effected by contribuionsfrom
otherisomears Thevduefar 2,37 8tetraCDFF, however, may indude contributionsfrom 1,2.4,9+tera:CDF,

234, TeraCDF, 2.34,6+teraCDF, and 2,3 4.8teraCDF which dosdy dute onthe nonpolar dationary phesecaplllary

acdumusdfar theseandyses Theeisomarscan befully ssparated by usng apdar daionary phesecaalllay cdumnbue this
would repuirespardeandyss

A limit of detedtion (LOD) wes cdlaulated for ssmplesinwhichisomasdf aparticular dilarine congener dasswerena
Odedted. Theformulaused far cdaulating theLOD wes

LOD/sampe=Hcx Qisx 25
Hisx Rf

whae

LOD = Sngeisome limitsof detedtion for acongener dass
Hc=hdght of congener dassisoms;
Qis=Quartity of intemd dandardt,

His=pesk height of intamd dandard; and

Rf = reponsefador.





