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Appendix R: Diplock & Plecas {2011} The increasing Problem of Electrical
Consumption in Indoor Marihuana Grow Operations in British Columbia

FOl RUBLICRATETY e

EEMTER ?
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The prodncion of marbesss i3 2 o] actvine ket iz very profitabls for offeders and farmbd to

enprarnnites (Flaces, Thplock, & Garis, 2009 Goomers in Heitieh Colonibia comemonly sat up their opertions
indnors, m homes, Fod offer buiidmes b svedd defection mnd fn milfvate plants vear roand. Moo, mdoar
opemtions” typtestly uee large mnmnts of eleciticity fo power high-vaffage trulbs used for growing, sloog wilh

ot squipment Slnne vwith the mvrmms consmgien: of deciricity foum the dovwsmds of madbnare
gromrng apemstions in Butish Colomdbis corves = momiad, of sedous problems St ot ofl Bateh Colhwnbiane
Ednne ETPREGE CpaTaitons pess 3 sadons Seest by pebie safsly in the s m wimeh
ey aperate. For exeple, electtical hamands pose a wery el Shvest in both necnpants of #he horse 2nd their
nsighhanrs. The chenzes made to honses and other aldings o supply prwes o meribuarms grosing sparshions
Therefre, indoor mertuems prvweng aperstions:, wnd fhe ridks acsoested with any roproper eleciieal wok

o poeiect fe poblie Fom serions rider,

haress {Ganis, 7008). The many electricsl harards combing te meke indocr mrdhumma growing eparations at
Izast Hve times mose bkely to catch firs fhae seemal residenfial homes Plecas et ol 2009). The operations
sopmmenty lack slechinal pruiection f firmes wnd cireuit reskers,. bove anmpeopety inctalled aockics] mystemns,
amd showr 3 fathare to enclnse eleckrien? bypassss. Those wilttn the grow site are at resk of shock =nd
electroomiion, as fhere = commonby water presens {Gores, 2008). Mot only are thess barmsds problemstic for fhe
wutility workers 2t & great vidk.
bushad” by police in Britich Colweibiz in 3003 Fiscas, habn £ Kinney, 2007) mdivated thet the sverage size
of an indnor grow opeabon was 153 Bebis, A% that fome, proseing operafions kad been incmaning in size Snce
1997 (Plecas of al, 200%). The mnst corrent smalysis of grosing operations i at st sevenl prisdictions in
operaten between 2006 and 2010 nsed apyrodaiely 775 lishts {son Chaisson and Plecas, 20 a; (haizson
20 Fleeas, 201153 The substantial mereses in the maber of lights dmee befhee 2305 is consistent with the
Fnding fat the average sk of prowing ousratimme has mors ther doubled smoe the release of the Plecacatal
20075 veport {Cluivnrn snd Pleess, 201 1a; Chaieson and Flecas, 20110}, ¥ is apperent fhat the trend towands

! For 3 dotiied discussion of the nneson: hevms sssocizted to marikmsns growing operstions see Plecas et al
L2000
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gpeeiabieed soaiommed ma@m&mm:mmm 002 and rondivy wedte fnoredace

%eat{ﬁmsmdﬁms,m?} This equipment morapses e etverry reqrarreets of fe svenape grow
mtheroae i is clear foen fhe wost corvest anabyss of prowing operatims thet  beper propaertion
afgmm msh&aﬁmgm{&mmﬂl}km 2 1a; Chaissen and Flecss, 20 By Bn fact, the
-ﬁm%@gmm&wmﬂq@%&ﬁmamm&&a
i e thmgdemMEMlﬁ?mﬁfﬂi Thiz iz mf surprisng
mw&zmmmﬁmmmﬂﬁgmafm&ﬁmﬁﬁgm
Sy GmTET e
The proposs of fhic rapork i fo provide fwether insteht o e inrmesing yroldemes sssociated with e
mmwﬁmmmmmmm&m&mmmmmmm
S el dengers of sleckied hurseds wilhin proweng operztions, bt the incressing
mmmmmmmwm@mmmﬁsmaﬁmm
grating aperstices rolice e froon Britich Colmambis to acimste Seiol] rmember of spamtion: onrenily
epeting srees the provines. This eotivmste will be based on evisting estafion mafhnds snd sdorsstion
oy of erovding aperstions in Rritch Crlmrbia, a disoussion of fhe folal elecirieity sonsmetion of fliegal
warikpons srowine operetions will be praided, in addlion to o sslyis of e sconcreie and secistal
eevrres i e frovn of mewr smart soedering to ool fe el of dlecinrity 2nd the swere-consmmpiions of this

hamm&ﬂa{ﬁaﬁséﬂ, 20657, the uthors sraprined several methods S esfimatiog the ot mvdber
Emﬂﬁdmupum Mmﬁ?ﬁlﬁ attenBion of pelics in 2003, Withost aorent dets, the Enal esfosate

mtismally coeservative, conebding that of least 106,000 growing opersfions were prodiscing mwe s
mmmmmmmmm&mmmmmmwmﬁ

mreitds origirally desrrbed by Taston £2008) and Bowcbord (2007). With newly acqnived mecent police datz,
itis posable to provide s mive accurate and wp to date apprecmsticn of the mmder of grwing operations
Tnfrmation. from palice dota Irndiested that fhare were 7 348 Sunded reses of meitvens prodertion 2= Beitish
Colandda in M0 (BCKP, 2011 OFf e cases, appormately 2% wee indoor speratives; 3 foizl of 2 3113
Frrended ndooc prows. Without 3 renge of dotailed dubs on fa offender: annctated to theos fmmded prows,

* s fgure is narby identicsl o the estinate provided fo the anfbors from B Hydro, whick indicated fat of
Teast 51% of prowing operaticns that came o e steation of fieir el inspastors were stealing electrisity.
= sl neavty identical bo fhe estirate provided to e afhors by individuals who heve operated illegat grow
operations and who have 2 broad knowledze of the industry. These individeals reported that generally “half” of
all aperators today steal alacksirity.
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Boom Bemchard’s mndel was ey stmitar o fleat of Baston®s {504 model, Fastons seonomsic modsd alpre
mﬂhuﬂhmﬁmﬁﬁea&a@mmﬁmmﬁmﬁmmmm
mmmmmm@ﬁgmmmmﬁmamm
opezztinn, Plecss ot ol {2008} conchedas fhof fhe valne do cost rafio (1.3 used by Baton (200} way consishant
with their fndings of m avempe of 143 Semwming that tha risks, the oosts of opersing & proaing eperation
anad fhavaloe of the prdat have not chatged Semfiemtly omes fhe analvds Iy Pleeas ef o1, {2009, Facion's
Fwrmls can s be wad 4o m&emﬁmMmmﬂmmmmiﬁm {arping

ondy the mmrber of fmmdsd fedoor prowing operstions, Fasion’s methed mrduness an ssfoted foial of
Hmm‘mmmﬁﬁmhﬁﬁm&ﬁamZﬂiﬂ Netahly, this Bgnme is slzo very close fo the
13,506 ectionabe grovided i e sathors feen BC Thydm, v cames fo fhdis Beure by extapolating o

Eastom’s {2004} ralenlafiors of the mumbes of prowing operabions v 2

The sufimeted 13 206 active prowing cperstions present a conciderabie fhraat fo the sestainabiliy of bydro
elnviricity in Hrifich Cobwnbiz A typical movwing eyele imvohes 2t leest 18 howrs of Bzt aach oy for the Brst
e, filkomed by toro mooths of 12 bowes per day. As 2 typica] growing Bl iz 2 1000 W wlb, = srow
operabion wses, on sverage, 14EWh per day B each Bedt over the romse of 2 mop. Using the approsmation
that a crop fakes H days to coliivate. and four ermps con be redmeed in 2 year, the snomal consmnopfion of
elerincity per light is approxinmiedy 50480 kW Futher, wsing fhe Sndings of Chaioe and Fleras (30115)
and Chaesen amd Plocas (011 B, growers who diverted slastricsty fir feir operetions wsed apprdmately 36
om averags, M5 lights were used per prowing opecstion fat siole slecriniy. Arordingly, the averaze
growing opermiion usng diverted elackicify stele 134405 Wh per vear, (Given thic, he 53% of growing
cpsrafion that shole alertneiy epresented § 867 oparafions with an cverall theft of pearky §.245 GA%h per vear
Az of Apedl 2010, BC Bydw charged 300827 per %% for consmption up to the frst 1,350 EWh need over 3
twn armth perind, with the sate inrreacng iS008 78 par KW for fie balanee consmmed doring the perind
{5 Fipdro, 204 Ey. Thic residential “shepped raie™ is the Blaly rate fhat weadd be charged fo apaators of
S0.062TEWR), fhe totel value of eleckicity theft would be $78.1 nillion per year. OF course, given that the
vam megrity of the shectricily consmmed per srowing operstion wonld be chargsd ot the higher stepped rats of
500878 per 5P, the total sremal e of the theft is Bl closer o $109 4 milbion.

Whiat rwist alse be taken by scooumt &= the mnmmt of slecirinty enosnmed by oparstors of mavdusns
findmps of Chatssor: and Plecas (201 s} and {Dsewmson aed Plecas {2011 b, sach of thews oparatioes, on
avenge, world we 1.3 Bgits on 100 872 KWk of elechiety per yoar, The apmzal conserption then which i,
in effect, wasted concumption, o accomrd feat it & pol toward an Bleral eeterprise, i5 pearly 8965 GWh A

# In Pleces et 2l {2009), fhe uss of Bowchard's mode] yielded sn eatimate of 11,500 toia) prrwing epenstions, while
Haris's mande] produced s estimste of 17 500,

* Baznom {2004) estirnted the mmember of maribens growing operston wingy T frewds T = B{-DOATHPOLT
{1+R*), where T §s fhe total monber of groaving opemations, PO i 2 refie of valoe tw oost = 1.5, R%= 10 the
sesuensd retn o begal activities, mef B i pomber of foomded macleane growing spemiions dsroveved by police
faming $hae year,
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SOO082 VTR, S equates to anoiber 3437 wrilfing wieth of elechiritv per vaor. Frived oot ot the higher rate,
Hrho's estingste wondd be puatentaty sopurate in thoos Incatines fhat ourentty smploy efeciriest and Ere
bty inapection {(FFSD ivifiafives, @ proaving oparstions with o mors bbb nendd copneve mas

ﬂ&iﬁﬁ‘é'ﬁy &m '&E %kmpaﬂzy&rﬂhﬁ ﬁx BT R MR Qﬁd Wﬁd ki3 'h m ﬂfm
inspantion deses, rather fum BT Bwko's owm inmectors. Aeenniing b the BT Findro estimates, ot the higher
sate {30.0B78), we dhould expect their estingts te be mbstaatally lower 2t £28.1 miflion.

ﬁa&mmmpﬁmaﬂsﬂmﬂm&ﬁm..m a&mgg@mmmmm@egﬂ
ventures. Bevbmpe fhe most dhvions is e thmat i Britidh Cohwobia® se]&cﬁim}’s@hmml}rﬁﬂ
Fothm, as the nearty $10% 4 melfion. dollers of lnst mveamme presests 2 resl claliengs to spplying Brifich

Mm&mﬁ%ﬁﬁ&ﬁ&k@ﬁmﬁ%ﬂﬁmmm&ﬁﬁrmm

The emrert supphy of elechnsty that o be offived relsitedly dheaply by BC Flpdro as 2 resslt of thetr exmsfing
Horiiaps Recowress 1o not enongh o et fie growins devemds of the provipes (B0 Hyde, 2001 As ok,
he pommany maet rentiact fe ndependier prres prodase s (TPPY o meet e dernond . Arcording B0
Bivdro's Clean Power CaB (30100, S addiona] moree cormes f 2 mech higher ot of $0.124 per kK0
Givem thst the production of povinsns i Hegat, fhe powsr consmred by fids nduory legifimately meressss
e provines's demand $ir elechiraty, rmoprmg e porbase of the meve expersive slectricity Som FPs.
ennmmers world be nessly $E 5.3 milten. Farthermore, alfhengh dlectvicity providers do not lose moemee
From “pad” powing opemtion:, Irtivods dedrieity sononmvas are s affecied. Thase enstoroes mustpay
mereaued rafee becaune Sees operstions still requzive & great deat of slecimes] powe, which mersszes the
erversll demend for eleciricety shove what would normeTy be meeded. cavetmz e rates fo scoomnt for the

fus Brtfich Colmdva of indoor perieme syowing operstims i even bieher S $154 5 nillion

There ame sorietsl oot of Bes alectrieity consmmpiton o well Puthop the very real probless of avganieed.
crizoe and subsiance dhse pxide. the et prerkrmns podeeton indwery §s 2 conctant dram on Batish
eperation reqrives dlpeirieity prenidears o spend mors money 2nd more Batrral reseueees 4o develon naw
sonees, of pewer. BC Hydro (301 1) spoched fhat i was invesfing $6 biflion fo toprove ifs capacity meet
prowing damend and provide dleetrieiy fo ik comeemers. Baitding the tnfmstrochore io supply elbocbicity bus
mm‘itmmm&zﬁwc@ as well 35 SN BPOTREGT OTE.

mmm}-mm&mmmmwaﬁsﬂ&h@xmﬂm iﬁmﬁg&ak&zﬂmlndm
Pmdurtion Calelator {Bleens, Tinlsek, Garis, Cavdisle. ¥eal, & Lomdry, 2018} with the new fgmes foen fhe
covent artiele. 2nd scommmE ot e rete of domectic comndhis nse iy British Coburabéa has dammased, 25 it has
aovoss Connda (Haalth Cameda, 2000), the inial sxomal reeeame genevated by the domestie and swpost
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witelasate dishibrtion of markhs i fe rexge of $3.6 b¥bon o 545 Hlion® The caloulstion indicates
it omly 9% fo E2% of the mantuone: produced in fe provines it soncraed tny Britich Colombians, Owersll,
iz 35 20 e anwwet of meonery generated toe Fee by erinemals 2t the expasse of Brtish Cobmrbaans,

&Emamﬁm%mﬁmmufm&zﬁawm
sommzers i e provioes. Whils growers who sieal sleciricy ae partiodady costly for Beihoh Columbians,
2 groms opessiors negetively affect fie cosls of pradse power for the proatocs. At 3 Eme when Briftsh
&Mmammg&&ﬁm%ﬁyﬁmﬁﬁ%vﬂmbﬁmammmb&
aﬂm&m&eﬁﬂn&zmﬁ,mwﬁﬂmp@m}mﬁmma deproporiionaie
iﬁéﬁmﬂmkﬁﬁmﬁ&ﬁaﬁéﬂgmﬁh&ﬁm&&m P the moost past, the estimates
presented in fhis ariicle ave consenvative mzppsime that the froe eosts are rouch higher Alse, as this repert bas
Encvisad sperifiraly on the issues of dleciiety sonmmeption, Sese Bryres do not 2ome closs o reflscing the
ot osts, which would alen fnelude, fr exarple. Yo anfprereot and heslth care spending.

Thile this report spesks b the ixsue of dleninety theft i Batich Cohwnbin. cmee. all indoor gromw opemBines
TegiEe power, the matter of electien] theft o= 5 mekies to aordmans growing opeations i ons et should be
giver serous atention by other furisfictfons as well. Thee hove been sorsn surcessfid ardiatne: targefng
mrhnans growang i Beifide Coalerbis, sparifeally the FPS] iitiatives, wiich uses 3 public safity appoech
levels of usage ceate in endential conimmmends. Ferweve, the veintended sonmequenes of these mitiations
wy have bemr to merease the Belifood fhst srowers wall dovert slectricity, natmiyre;hmg&emg&ﬂmhaﬂ
etz bt 2les dsmmeesing their chanees of heing dizcovered ¢ 2 result of sverronammpion. Porflermers,
EFSE irghatives me not viable i ol pufs of the provines, which is potentizlty leading o fhe displaremend of
illegal mrewibmams yrotsctinn i these pars of fhe princs withost EFSL B is imperative that peliey nekers,
law enforcement, and elechns philhes crtme o develoy foovative responsas fo s poblemn in seder fo
wihich shows that srowers s ncresstuply Bkely to steal powes, aned given Biat power costs should be expecied
o shendily increase Spnificanlly most everywdhore i fe near friue, without seious sttention, # wonld be safe
o anmmme Hhet fhe cost to Fhe pulilic (o= Bigh as o is now} will benome mowasmgly sxpeniee in e fbme

¥ The Sfuiems Indogr Prodetion Celoaletr estimates fhe siee of the mavfouns indncry by IRrosporaiing
estimmes of the population of the jerbdiction, the peecent of the popaiation who heve need fhe drogr i the past year,
the avemps maber of Hghts med i grontag operstions, and the member of Frowing opemtions in the jmrsdicton
Thie o] assurnes gt ench Yple prodoces one poosd of merimmms for asch coop, s thet By copps com be
preduced par verr, Tiine the aversee sannber of fights snd soiel meonber of opemitions, fue £on caloniste fhe total
s of marimmEns prodeced in e jwistiction. The calculator uees fhe prire of $3000:%: for domestic sales and
$3500/T0 for export soles. Bazed an the papaiztion, e propertion of nsete, sversgs wel gt of msrilmanmg Cigweites,
#nd average rombes of maviiners cigmethes sprefed per persom per year, the calculator dememrines the size of fhe
Soevestic market snd esomnes fhat e remsinins prodece is exported. See Pleces o8 a1, (2010} fiov & detsiled
decrviption of fhe tenl.
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Appendix S: Curriculum Vitae: Darren Waddell

- AigEEl 208

Barrell Waddell
Dwmer & Operator:
BAE Wadded Holdings bed.
Electrical and Power Line Contracting

66 60" Ave

Aldergrove, British Coturmbia. VAW 1V7
Business Phone: Fi5-B55-7954
Telislay Contact 778-B08-8234

Bersong! information
* BE Flecrical Contrachng bicense # 202587
s B Blecoicatl FSR. ¥ 18784
* Heoricsl 7.0 8§ 7/37-BW-84
= Ppayer Line Technician # 00071-10

Wik History and Bxpericnee
=  Empioyment in Family Electricel Business since 1578,
s Residential wirng.
= High Yolmge Instaliniions
= (ormmercial wiring
= [Imchustrial wiring

freceived my Plecrical Accreditation and Unrestricted A Contractor jicense in April 1554,

While working for Farndly Business Waddelt Electric Lrd. Our company was approached in
Jarsry Y958 by B Hydro Power fanthority for a pilot program to investigate Thett of fleciricity
frorm this Bflity. This program was infiated to help the bolster ew compliment to atiend
waripus locations throughour Grester Vancouver and The Freser Valley Begion of Britsh
Columdbia as the probiem of Theft and Financial Loss to BO Hydro becarme an Epidemic. Prionarily
g responses to these Call-outs Bad 1o de with Suspecied Theft of Hectridty assncired with
WEARLHIARA, Grow Operations. The program was expantded 1o 2 larger amount of TESponse area
2nd 2 long tecm Labor Cortract was negotiated.
As time went o 1 wss 8lso indentured to detedt and focate Energy Diversions (Thelts of
Blertricity} and eventuelly hired to full thme Contracting to BC Hydro Secuity Bepartment. |
worked soross British Columbia as a Primary Electrical Investigator for the detection of these
thefts.

From lanpary 1998 to january 2012 [ have brvestigated and dismantied the Elactrica? Apparatus
of over 2500 MARUDANA Grow Operations.
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" Perecred and Losated over 1000 Thefis of Eleciriciny.
f have tostified in Federal and Supreme Gt on ovver 300 Criming] cases 25 an Expert in the
ares of Becirics) Investigating and Thett of Electricihy in conjunction with MARLIANA Grow
Operstion Elecirics Apparaius.
! hawe given Expert Opinton on Blectrical Apparatus end Consurnption Records for Police
£pencies across Western Canads for the assisiance of 3 Warrsot o search relating s Susperied
iflepal MARNLIANA Grow Drerations.
} heve alsn given Expert Opindon refated to the Fhecirical Apparatus, Theft of Elecericity and
Dlarmases as 2 result of a MARUUAKE Srow Operstion i regacds to Oivll Court Cases.

-Diarrell Weaddedl
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Appendix T: Electrical Safety Risk Scale

Review of Electrical Hazards at Marijuana Grow Operation Sites

Provided by: Darrell Waddell, owner and operator of MD Waddell Holdings Lid., Electrical and
Power Line Contracting. See CV in Appendix 5.

in summer 2014, Adjunct Professor/Fire Chief Len Garis commissioned MD Waddeli Holdings
Ltd. as part of a study led by the University of the Fraser Valley. The instructions were to:
e review photo%raphs from all Electrical and Fire Safety Initiative case ﬂle?s for residential
marijuana grow operations, and
» develop an electrical safety risk scale to be used to assess the electrical hazards seen in
the photographs.

Based on the EFSI photographs, the following grading system was developed:

EXTREME: Electrical apparatus is in a state of condition that can/or will cause:
¢ Electrocution to persons and personnel. :
»  Fire. Affecting the immediate structure as well as neighbouring buildings.
e “Catastrophic failure/and or fault to residential, utility and neighbouring electrical
apparatus.

Typically these are a resuit of Electrical Diversion (Appendix U). In these instances, all electrical
apparatus must be immediately disconnected from the utility. Due to the severe danger of this
type of iliegal application, barricading and non-entry may be employed until at such time as a
utility disconnect can be performed.

Repairs must be made by qualified personnel and electrical inspection required before
apparatus can be re-energized.

HiGH: Electrical apparatus is in a state of condition that can/or will cause:
¢ Electrocution to persons and personnel.
s Fire. Affecting the immediate structure as well as neighbouring buildings.
* (Catastrophic failure/and or fault to residential, utility and neighbouring electrical
apparatus. 3

Electrical apparatus has been left or is in a condition where there is no guarding or cover over
exposed bus bars, circuit panels, junction boxes and/or multiple bare wires. (Appendix U}. The
electrical apparatus must be disconnected at source (typically utility meter base).
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Repairs must be made by qualified personnel and electrical inspection required before

apparatus can be re-energized.

MODERATE: Electrical apparatus is in a state of condition that can/or will cause:
¢ Electrocution to persons and personnel.

Here, electrical apparatus equipment is or has been installed to non-standard specifications.
{Appendix U)

Repairs must be made by qualified personnel and electrical inspection reguired before

apparatus can be re-energized.
| !
LOW: Electrical apparatus is in a safe condition or data is inconclusive,
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Appendix U: CSA Electrical Code Violations
CSA Electrical Code Viclations

Professional assessment provided by Darrell Waddell, owner and operator of MD Waddell Holdings Ltd., Electrical and Power
Line Contracting. See CV in Appendix R.

Electrical Diversion:

Typically any Electrical Apparatus attached ahead of the Utility Meter, Electronic Devices to alter the Meter
Recording Equipment, Shunts/Jampers to Bypass main flow of Electricity from Utitity Meter Recording Instrument
Bus Bars and Internal Tampering of Utility Meter.

CSA Code Rules |
2-032
(1) No person shall damage any electrical installation or component thereof.

Exposed Electrical Equipment and Wiring:
CSA Code Rules

2-200 Electrical equipment shall be installed and guarded so that adequate provision is made for the safety of
persons and property and for the protection of the electrical equipment from mechanical or other injury to which
it is liabie to be exposed.

2-202
(1) Bare live parts shall be guarded against accidental contact by means of approved cabinets or of other forms
of approved enclosures except where bare live parts are

(a)} Located in a suitable room, vault or similar area that is accessible only to Qualified Persons; or

(b) as permitted elsewhere by this Code,

(2) Where electrical equipment has mounted on it, within 800 mm of bare live parts, non-electrical components
that require servicing by unqualified persons, suitable barriers or covers shall be provided for the bare live
paris.

(8) Entrances to rooms and other guarded locations containing exposed bare live parts shall bee marked with
conspicuous signs forbidding entry to unqualified persons.

Non-Standard Equipment and Wiring:

CSA Code Rules

2.024 Electrical equipment used in electrical installations within the jurisdiction of the inspection department
shall be approved and shall be of a kind or type and rating approved for the specific purpose for which it
is to he employed.

2-300
(1) Al operating electrical equipment shall be kept in safe and proper working condition.
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Appendix V: Kurup et al. {1983) Allergenic Fungi and Actinomycetes in

Mycopathologia 82, 61-64 (1983).
& Dr W, Junk Publishers, The Hague. Printed in The Netherlands.

Allergenic fungi and actinomycetes in smoking materials and their health implications

V.P. Kurup, A. Resnick, 5. L. Kagen, 8. H. Cohen & 1. N. Fink
Research Service, Veterans Administration Medical Center, Wood (Milwaukee), WF 53193, U5.A. and

Allergy and Immunology Secrion, Department of Medicine, The Medical College of Wisconsin, Milwaukee,
Wri3iz2ds, U.5.A

Abstract

Street marijuana, commercial cigarsties and pipe tobaccos were studied for the presence of fungi and
actinomycetes associated with hypersensitivity preumonitis. Aspergifius specics and thermophilic actinomy-
cetes were isolated from the smoking materials. In addition, Aspergillug fumigatus spores were isolated from
marijuana smoke, indicating the potential hazard involved in developing serious discase. Precipitin antibo-
digs against fungi, particularly Aspergilins, showed a higher prevalence in marijuana smokers, whereas only
very few cigareite smokers and nonsmokers demonsirated antibodies to fungl. Cigarette smokers and
nonsmokers showed more or less similar prevelance of antibodies against thermophilic actinomycetes.

Introduction

A number of fungl and actinomycetes have been
shown to cause hypersensitivity pneumonitis (HF)
inman (3, I4). These organisms have been isolated
from various working and living environments of
patients (8). Inhalation of numerous spores of these
organisms will sensitize the individuals and, on pro-
longed inhalation of heavily contaminated air, may
result in HP. Hypersensitivity pneumonitis is an
immunologic interstitial lung disease which may be
incapacitating if not diagnosed early and controlled
by avoidance of insulting antigens. The commonly
recognized diseases include farmer’s lung, bagasso-
sis, mushroom worker’s lung and veuntilation

preumonitis are caused by inhalation of thermo-

philic actinomycetes and various fungl or other
organic dusts.

Smoeking marijuanz contaminated with Asper-
giflus fumiigatus has been recently attributed 1o sev-
cral cases of aspergillosis (2, 5, 1), This led us to
evaluate smoking materials such as cigareifes, pipe

tobacco and marijuana for the presence of thermo-
philic actinomycetes and fungi, and the possible
role of these organisms in the development of im-~
munologic lung diseases.

Materials and methods

Smoking materials. Twentv-four samples of
street marijuana, 12 different brands of cigarettes
{both with and without filters) and 3 samples of
pipe tobacco were studied. Approximately 100 mg
of the sample was suspended in 10 ml of sterile
distilled water. Afier vigorous mixing the suspen-
sion was allowed to stand for 10 minutes, About [
mi of the supernatant was serially diluted and cul-
tured in appropriate media.

Cudrure

For the isolation of fungi, 1 ml of the suspension
was plated in Sabouraud’s glucose agar (SGA) and
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SGA with streptomycin (40 pg/ml} and penicillin
(40 units/ ml) to suppress bacterial growth, One set
each of the imocuniated plates were incubated at
37°Cand at 25 °C, Cultures were examined regu-
larly for up to 2 weeks and growth appearing onthe
plates were identified by standard procedures.

Cultures for the isolation of thermophilic actin-
amyceies were made in tryptic soy agar {ITSA}and
in TSA with novobiocin {25 pg/mli}. Theinoculated
plates were incubated at 35 #C in plastic bags to
prevent evaporation. Plates were ¢amined daily
for 10 days. Growth appesring on the plates were
subculiured and identified according to procedures
previously described {(6).

Fungal inhalation

Marijuana cigarettes obtained from patients and
cormumercial brands of cigarettes were attached to
an Andersen air sampler {1). The cigarettes were
then lit and the smoke drawn through the sampler
comaining SGA or TSA pilates. The plates were
incubated and studied as described above, Spores
present in equal volume of room air were alse col-
lected on the sampler impact plates and studied for
comparison.

Antigen preparaiions

The detailed methods of antigen exiraction from
Aspergithys and thermophilic actinomycetes were
reported elsewhere (7,9, 10). Fungi were grownina
synthetic broth for 2-3 weeks at 37 °Cinstationary
culivres or § days in shaker cultures. Following
incubation the culture filtrate was separated, dia-
lyzed and freeze-dried. These antigens were used to
detect antibodies in the sera of subjects included in
the study,

Thermophilic actinomycetes were grown in syn-
thetic medium or by the double dialysis method
using dialyzate of tryptic soy broth (TSB) (9). Mi-
eropolyspora faeni was grown in a synthetic medi-
um incubated at 50 °C in shaker incubators for
5 days {7). Culture filtrate was separated and pro-
cessed as in the case of fungal antigens. Thermoac-
tinemyces candidus and T, vulgaris were grown in
stationary cultures incubated at 35 °€ for 2 weeks
in dizlyzate mediurm. The culture fiitrate was pro-
cessed as described above.
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Agar gel double diffusion

Antibodies present in the sera against various
fungl and actinomycetes were tested by agar gel
double diffusion (D) method (9, 10). Antigens
were used at a concentration of 510 mg/ ml. After
filiing the wells with antigen and aniibody the gels
were incubated in & humid chamber for 48 hours. It
was then washed to remove the uareacted antigen
and antibody and stained by Coomassie blue. Pre-
cipitin arcs appearing on the slides were studied in
comparison with appropriate positive and negative
conirols run along with the test sera.

Resuits

Culbiure results

The various fungl and actinomycetes isolated
from smoking materials are shown in Table 1. As-
pergilius species were the predominent group in the
marijuana samples. Thermoactinomyces candidus,
T . vulgaris and M. faeni were also isolated. Only
one sample was completely negative for fungt or
actinomycetes, but it was heavily contaminated
with bacteria. Quantitative cultures yielded 105 to
107 colonies of fung per gram of marijuana sample,
When lit and unlit cigarettes were studied by the
Andersen sampler, they yielded Aspergifius fumi-
gatus and Mucor.

When studied quantitatively, tobacco cigareties
vielded 1.5 104 to 1 X 109 colonies of thermophilic

Teble 1. Fungi and actinamycetes isolated from smoking mate-
rials.

Organism Macljusne  Cigarertes Pipe
tobacco
24) (12) {H
Aspergiflus flavus 12 - -
A. fumigatus 7 - -
A. niger 6 - -
Mucor sp. 14 - -
Penivitfivm 2 - -~
. Oaler fungi 4 - -
Micropoivspora faeni 1 -
Fhermoactinomyces
candidus 7 HH 3
7. vudgaris 3 2 ~
Kumber of negative
samples 3 I -
Moy, in parentheses = No. of samples anatyzed,
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Takle 2. Precipiting against fungl and actinomycetes in the sera.

Fungi or actinomycetes  Marijuana  Cigarette  Normal

smokers smokers  controks®
{24) (19} (i4y
Aspergitius funigatus & 3 2
A. niger 2 - -
A. flavus i 3 -
Micropoivspora faeni 7 - -
Thermoactinomyees
candidus 13 & 5
Tovulparis : 9 E 5

. L .
* Wa smoking doring the past 5 years.
Ho. in parentheses = No. of patisnts srodied.

actinomycetes per gram. No fangi were isclated
from the tobacco products. None of the cigarette
samples studied vielded any organism when
sampled through the Andersen sampler. Thermo-
actinomyces candidus was the predominent orga-
nisth isolated from cigareties and pipe tobacco.
Only one cigaretie was negative for any growth.,

Serology

Of the 24 marijuana smokers studied, 9 showed
antibodies to A. fumigatus {Table 2). Other fungal
antigens reacted only with a few sera. However,
cigareite smokers showed only low incidence of
precipiting against A. fumigarus. All three groups,
marijuana and cigarette smokers and control, dem-
onstrated the presence of antibodies against the
thermophilic actinemycetes, 7. condidus and
T. vidgaris, while M. faeni antibody was seen only
in marijuana smokers. ’

Of the 24 marijuana smokers 18 were asympto-
matic, while the remaining complained of varying
degrees of respiratory sympioms. One-of the smok-
ers with proven systemic aspergillosis developed
pulmonary granulomas related to a defect in his
polymorphonuclear leukocyte oxidation enzyme
system. The remaining 5 marijuana smokers expe-
rienced coughing and wheezing after exposure to
marijuana. None of the cigarette smokers had any
respiratory complaints.

Discussion

Previous studies demonstrated the presence of
mesophilic and thermophilic fungi in tobaceo pro-
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ducts (12, 13, 15}, However, in the present study, we
could not demonstrate any fungi from pipe tobacco
or cigarettes. This may be due to the differences
tnvolved in tobacco processing. Qur study isolated
thermophilic actinomyceies from cigarefies, pipe
tobacce and marijuana samples. In addition, the
results presented indicated that fungal spores pres-
entin the marijuana sampies can be inhaled dunng
smoking. The three species of thermophilic actine-
rayeetes and the Aspergillus (Table 1} are capable of
causing hypersensitivity lung diseases in man.

The distribution of antibodies against fungl was
higher in the group of marijnana smokers than in
the other groups, clearly indicating that the fung
present in marifuana samples led to the sensitiza-
tion of smokers. On the other hand, there was no
difference betwesn the three groups with regard to
the presence of antibodies against various thermo-
philic actinomycetes. Thermoaciinomyees candi-
dus and T vulgaris are widely distributed in nature
and may be the reason for the bigher incidence of
antibodies in ali three groups. However, because of
the universal presence of these organisms in ci-
garettes, cigarette smokers may inhale more ther-
mophiiic actinomycetes spores than normals,

Marijuana samples contained fungl which can
czuse asthma and invasive lung diseases. The respi-
ratory complaints of marijuana smokers are most
likely due to an allergic reaction elicited by the
inhalation of Aspergilius spores, Inviduals with
underlying pulmonary or systemic diseases may in-
hale Aspergiflus spores during smoking and may
develop pulmonary or generalized aspergilliosis.
Both marijuana and cigareite smoking impair the
function of pulmonary alveclar macrophages (4},
Asa result the inbaled spores may not be cleared by
phagocytosis and result in colonization by the or-
ganisms and eventual invasion of the lung and other
organs. Additional studies on the immunoclogical
response of staokers {0 the prevaleat fungal and
actinomycetes antigens are essential to determine
the impact of smoking, if any, on the development
of HP and other diseases,
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Appendix W: Verweij {2000} Fungal Contamination of Tobacco and
Marijuana

ESEARCH LEYTER

Fungai Contamination of Tobaceo and Marijuana

Fo the Fditor: frivasive aspergillesis recnains a significant canse
of movbidity and moriality in immunccompromised patients,
including ransplant recipients and those treated for hemato-
logical malignancy. Exposure 1 airborne Aspergitliss spores is
considered a major risk factor for acquiring infection. The guide-
ine of the US Centers for Disease Control and Prevention rec-
omimends that porential sources of fungal spores should be elimi-
nated to redsice the exposure of patlents at highvisk ! However,
the risk of invasive aspergillosis associated with fobacco or mar-
jvana smoking is unclear. We investigated whether Aspergil-
fus sporesare present in iobacco of commercially available cige-
rettes and macjuana (marijuana is sold semilegally in the
Netherlands), and whether buming contaminated tobacco cavses
refease of spores.

Methads. Tobaceo from 98 cigarettes from 34 differers com-
mercial brands and 7 samples of marijnana were cultored for
molds. The tobacco o marijuana was placed in 25 mL of dis-
tifled water and 1 k. of distilied water with 50 pL of Tween
20 and shaken for 5 hours, The sapernatant was recentyl-
fuged, and tke residue was plated on Sabouraud dextrose agar.
The plates were incubated a1 20°C for 3 weeks. Sabouraud broth
was added to the original tobacce and menbated st 20°C for 2
weeks.

A vacium-drivenwater pipe was used to investigate the level
of Iangal contamination of whaeco smoke. Tobacco was con-
taminated with 10* CFU/mL Aspergillus fumigatus spores and
ithen rolled frro cigarettes. Each cigarette was attached lo 2
mouthpicce, lighted, and the smoke was poiled through 2
0.22-pm micropore filter for approximately 5 minutes. The
smoke of 40 contaminated cigarettes was cultured, incloding
20 cigaretses with a filter attached and 20 without the flters.

Results. All cigarette brands tested had some degree of fun-
gal contamination, although not every digarette was found to have
a positive culture {TARLE), Between 1 and 5 different fungal spe-
cies were cultured from each cigarette, but A fimigatys was the
most frequently isolated organism. Other opporiunistic molds
recovered from tohaceo included Fasarium, Acremorriun, Rhi-
zopus, and Scedesporitem species. Marijuana was aiso heavily con-
aminated with molds, with Penicillinm species predominating.

2000 Awerican Medical Sssociation. All rights reserved,

LETTERS
2 =]
Table, Culture Resulis of Tobacco Obtained From Cigarettas
and Marjuana®
pea— rym—
Resuit {n =988} =7}
Paosilive culiure for mekds 83 (84) 70D
SFLig 200-300 1007
Aspargiius funigalus 36 {(37) 228}
Aspergiius favus £ {1} 14
Aspergiiies tereus S 4
Asperglids glauicus complex 1717 5}
Paniciium species 3{3 ©1{86)

“Chals ae prasentad as No. 135) uiess athanviss ndicated,

The smoke from the 20 cigarettes with.a iller as wetl as thar from
20 cigaretics without was negative for growth of molds.

Comment. We found tobacce and marijuana are heavily con-
taminated with fangal spoves, The finding of molds in tobmeco
is not surprising hecause many opportunistic molds are also
commen plant pathogens. Because 2 cigarette contains be-
nween 300 and 900 mg of tobacco, as many as 270 visble fen-
gal spores may be present in a single cigarette. The sbsence of
fungal spores in tobacco smoke could be due to exposure Lo
heating, nicotne, or other factors.

Previous studies have found that exposure to marijuana or
cigarette tobaceo is correlated with exposure to Aspergillus.®?
Alihough our results indicate that smoking appears 10 present
a limited risk of inhaling fungal spores, the leaves themselves
aye & source of fungal spores. Given the common policy of re-
ductng the exposure of patients as high risk to fangal spores,
we believe that tobaccee and marijuana should be eBminated
from these patients’ environments,

Pauf L. Verwei], MDT, TR0

Jos J. Kervemans, MD

Andreas ¥oss, MD, FhD)

Jacques F. G, M. Meis, MD, PhD
Department of Medical Micrebiology
iniversity Medical Center
Nijmegets, the Nethertands

4, Centers for Disease Control ang Prevention. Guidsline for preventioh of noso-
corrial phaumonta {review]. Respir Care, 1994,38:1191-1236,

2. Hamadeh R, Ardehali A, Locks RM, York MK . Fatal aspergillosis 2ssodated with
smoking marjuana i a marrew Yansplant recipient, Chest, 196894:432-433,

3. Xapzn 5, Kurup VP, Sohnle PG, Fink IS, Marijuana smoking and fangal sen-
itisation. 7 Affargy Cifn Immunol. 1987:71:280-392.

4. Singh N, Atnow P, Banham A, et al. Invasive asperglikms in liver Gapsplant
recipients in the 1990s, Transplantaifon. 1997,64:716-720,
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Appendix X: McLaren et al. {2008) Cannabis Potency and Contamination: A
Review of the Literature |

REVIEW Lo R RAT K DR e v v g

Cannabls potency and contamination: a review
of the literature
Sennifer Mclaren', Wendy Swife’, Fact Diflao® & Seeve Mllsap®

falang Tong i Conts, Unisarcizy T R Salti visis Suerai bt
St semois® and detnvnl D Passtrs tfein S ihaly o Tt nedogy S e

Cavirs Ly i Plesy

LBETRALCT

Alme  ineressed poleney and seninranaion of emnshis Bove b Ynked @ B peidle domin to adverse mental
To§ crsfonenis. Thiy paper reviews the awodable imernsiies] evidence un patiorne of connalie poteney Sod con-
fzminadins and polentis] aonemled harme and deeoases Shele Teplireions be provenion swi beem redertion
measures. Methods A ssimablc Bersime sard on coonabls peipasy ond contosinalon ww condused,
Frmulte  Cameabls sampks kesied In fhe United Stafes, the Melherbaeds, Dofied Kingdren ang lialy Jowe shown
ineresuss I polancy s e it 10 years Someconskies fenye no shews similisst Increzsein paeocy, witle o
coanie huve mat mesltored potency cver bose, While Biere e stene Troomds ke be comeerned aboel poleniiel
eonisetnants tn coenshly, theee s been mo systermotie mostioriag, Concheson  nevoesed potency bos been
sy B o coIrEEies, st there Is enonmres varles hefwesn wEmphe, iy et eonnalin users may be
epesed 6 groador winiEboge in o stngl yest fhn meer yeareor decedes. Cloins mededs the pubdie Savsatn gbed 2 20~
o 30-Inl tmetviesn by psobls potency snd sbont e adverss mensst bislih ofiects of connabtemntusinstion sme sk
spparted enrmailyty theevidense. Systermtiesnafe tsitng of ramnshiz i needed Lo mantar sornesl pod sngoing
trendsin mnnshis poloncy, snddo delpring whethersannbis soomnmingled Additions!ly, mums peeareh s noeded
i dotermine whather noreset prtenoy and eoviaminssion snlabes e bonm Rrwees, whenoed s be provided with

aremraie sof srodible ndemmstion to preve el rothuee heeme assorinied wiih eesnohls nse

Keywords Conmoble, copdamination, marfus, poteary.

T it Jeaifor M oren, Mofirmel Drig, wnd Alavss Emezers: Tootr, (Elannity of Mo South Wuess, Syiinoy MEW 2053, AmbmEa,

F AT | ot IR e St

Snfmifed §7 Sopianter 30T, Iotia reviEee mynploied 16 Mooy 005, dord sekee s & MR IR

INTROGUCTION

Recently, there hus been 3 ressmpenne of Jofesst I con-
munbls, 'This fuie boer evident & poiitics] apd mediz Fows
o Bk Befwenen caazeabis and mental ke, wdelime
it mmnehiz, parltoriny e vosioly knows o ‘st
¢ ¢muwh more petent than thowphl previcusty The soute
renee of mesdsd hesith probleme amagy sennshls wsers
and evilonem of Imcresses in tresfmeni-seeling for
enmrabas-rolated protiems §2.23] have been Nakstio pee-
potied ineveses by eannabls pedetey [2] end confzming-
T of eanpuhie F35 The allzend inrecses In pofency
cluimes to be 20-30-%8 {eg, F5-61), oy bren nsed o
Jusiafy eoils fr dougher lowes 71

Thie 203056 Workd Drag Repors £2 ) steied ihal Increnssl
polerey mmeans Sat ' felay, the chemeberisties of

2 000 o Antrors. fourask muplalten & KEHE Sodby S i Sude of Addisim

earmshE ww e e Ul dilferent Fow thes of ofser
plenibased Gregs such s oocsing amt koo §2], 0. 2
Benently, un susteabitn Gwernmsnl Misisler groseed
coicerns that: ‘there & svidenee ol hydroponfeally
gemen sanmeeble cen congsin, Bigher devels of foxins and
Prrrpfore: ooty ghvatly exacerkate the onsed of cordiiions
e sehezophrends .. {3].

Fhoimse:tnsmes moe e now, with elnims abem escalattang
armalds pevency made s iy ek o= 1973 (8] yat e
Eoow Bitfe shaad conreshs mattkeis fhid con befpsppot
o winel penent cluing, Provisten of queiily miematisg
whinst banms sweciatad with highly pesand oo sonlang-
nmted exnnghis hos inypordent pablie hraith implteations.
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Appendix Y: Sebal et al. (2011} Allergic Bronchopulminary Aspergiflosis

Allergic Bronchopulmonary
Aspergillosis

Christian M. Sebar, po, Mark V. Avdalovic,
Mo, ma3, gnd Brian M. Morrissey, uo
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Unconbofied ABPA Jeads to progressive sireay destructon and nespioatory declin
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ABPE iz not an invesive Nungsd nfection bot may odmic feeasive diseases,
Constder fungl beyond aspergifles s the ceuse of sympioms, e, ABPR.
Beyers aethms with funpal zeasifization (FAPR] mimics ADPA.

st imaging helps deleerning disgnosis znd prozeosis of diseass.

L2

INTRODUCTHON

Aflergic bronchopulmoamy sspergifiosts (ABPAY describes a syndsome in which
p&té&mﬁs with sxthms habor the saprophytic growth of Ssperpiilus species within their
airweys. An indoose aﬁ:rgﬁc inflarmmaiion resnlls in responss to fungal anbipens leading
to clainsl dizease. Heruning lindeal exaverhations can lead fo bvonchisciasis, pelos-
wry Bheosis and even death. AHPS is preseat in 1-2% of all asthmatios and npto 15%
of patipnie with cystic Ghrosiz (CF} (7). Whils the iniial manifestefions of disssse may
be zobile, mom sovere disesce mmy be doenniio and, of Gmes, life-freatening, ARPA
mmmy go unrencgrized, since the ewdy olinicst conrse may be as indolent a5 » moderate
bo sovers porsistend ssthens, &e with rhinosinusits, pasresophages] meffor disease
{OERTY pnd COPD, ARPA sheedd be incloded wheoever considering en asthme ding-
nozis. &szidoows therapy i ABPA can deceeeme the Geguency of exscerbaions mnd smay
slow the progreszive fung damage, leading to polmonsry Sbrosiz and death.

ABPA DEFINED

ABPS represents o specific hyporseosttivity o Aspergiflier specics within the fung
manifest immunciogically by clevaled immmmoglobuding specific to this huopr” anb-
gens, An inifisl inscalwm of funged spores is thooeht to enter aod seed the reapimaiory
BITREYS. Ex&s&qmﬁﬁy the: fungus. prows 5&@5@&& Syphe in 2 ssprophyie manser within
e suscepiible airweys. SoscephbiBey may arte: Fom 2 gmmf: predispesition or shaorreal
mucontliary clearenoce {e.g., areas of soamng, bronchisetasicd (2, 7). Bince the fungt arc
fully contnined within the airways — withow! invasion ur penetation 1oty submecoss —
dhey ane ol considersd tovasive (4). However, men withow nveeive growtl, an intense
and perhaps overdy esuberamt, allergic exndate and TH-2 dominsnt inflamumatory
sesponse are siimaulaied, The dharacterstic ABPA inflammmation contains fampges nembers
of spzinophils, as well as pestrophils, Cusclenans’™s spirals, desquamsted epithedisl
ecllz and mocs (). The: often saocisted parenchkymal inkbimbes are smilar in charae-
te o Fhise of eosinophilic prewrnonda and are fueaglt fo arise in areas distal to mescus
chstocted aim?sys B is the unchecked amute and chrowic inflarmmatton which feads o
progressive sireay demege, sireay hyper-responsioencss and bronchiectasiz. Az bron-
chitertmiz becnmes more severs, e deaeiby sod number of infleresnatory colls increases
£5k The inflammeation peeststs and fbrotie changes mee oesuft.

The inflammetory avd imterfenkin profile of inflammation in ABPA sppears §o have
an axthma-dike TH-2 dominant paftern (6} with relatively low levels of intedleukin- 10
(-1 ¢7). Asperpillus as & Type [} afleegen i thought o prodoce protesses which
impedr toleranoe — Tocell soireily (81 An increassd sonsitivity of the peripbersl biood
monssytes colls fo B ~f iz also cheerved in ABPSA {5,

Since ather mpﬂ’gxﬁm species may cause similsr cliniosl menifestations, sn
sliemative mose encompasging name, sllengic bronchogulmonary mycosis (ABPM),
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Tehle 1
Ienplicozed Fangi of Allesplc Brondhopadmonacy
Blyoosis (APBAI}

Fanpi Beference
Aspergiiius 5p
Candide zp (&2}
Fiasarinem {3, Bl
Fropdossbencheris howdi {87}
Scednsprrium Bpiospermim (&)

! Carmiaris sp [EF-58]
Binskomyces gerenatitidis FAj

snay betier desoribe the syadrome. ABPA & 2 more widely secognived tzom tham
ABPM. Honctheless, other funpi should be considersd s potestiefly commatiee.
Chnicians should lock for ofher Fomgl in #he approprste dlinscal scenarins, partomarhy
when there iz e evidenes for Asperpillue (oze Table 171

Beyond thiz sflevgic lung discsse, Asperpiffus 2od other fangl may ceuse other pol-
monury diseases incloding: pulmonary sspergilfoma, chromic necrotizing asperpilicsis,
invasive pdmonary aspergilosis and sovere asthma with fungal sensifization (SAFS).
The mvasive fungsl infections () due to Aspergilius should not be confused with
ABPA since the cdinies] significance and therapies are differsat (705, Belected cases of

true infection may be difficolt s diferentiste from ABPA. Uncommanly cases of -

ABPA may propress to include featwres of, or progress into invasive discase (1, 125
VWhes asthmatic g}ﬁﬂcﬂm do ne meees oriteria for ABPM bat demonstrate “fungel seasi-
tization™ b fungal sntipens, trestroent ought fo be considered {13, 1) Nonetheless, the:
clinical sctting snd mdiographic Andings arc offen adoquats o distingueish ese inva-
sive infertions from ARPA snd BATE

OTHER FIMNGAL LUNG DISEASES

Pulmonary asperpilloms, or more geacricaly, pelmonery myccioma, is a0 anatom-
cally opportuniztic fungs! infection. A mycctome typicelly forms within g cavity previ-
ousty created by granulomatons hung discase {e.g., sarcoidosis, twberculosis) or other
cavitary lung dissases {e.g.. palmonary aboess). Within the remaining cavity, inflerms-
tory cells, fangi and celluler debeiz combine to form 2 sphere or fmgus bell, L2, myc-
sfoma. A posterior-anierior chest sedicpraph or OT of the chest may incidentlly revesl
such o mese g the firsd indicefion of dissase. A spgestive and scady pathopnomonic
cresvent shaped redinincency or even a mobile sphere within the cavity may be detecied
{15). Most patients do not develog overt clinicel discase, bet should significant bemop-
tysis {»50-200 mi per episode) or growth occur, surgical therapy may be beneficial.

Chmnic necrotizing aspeegillosis or so-calfed “semi-invasive” aspergifiosis desoribes
= pmgrmwﬁ lumg infection with perenchynml destroction snd In most cases Jocally

Limited. Radiographically, necrobizing sspergiliosis may bave smilar characteristics as
ABPY and whes they are not clinioally distinct may require brochoseopy and biopsy

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards

407



356 Bebar e 2.

andior eeareh for semeen markees of FFE 2. 78080 Treatment with systemic sntifimzal
thermpy hes greatly reduced the peed i surgival rwsection (IEL

Imvasive Pangs] disesse with Asperpillur &= &fficall fo reoopnize cacly, Borhenately,
#his severs dizease is usnally coly foumd in pafients with serfous ImenuRe ComIpamEEse
feg., persisient noobopenis, budemia, or crpen-transplent related Immune suppres-
gion). This destinct cfinteal seting iz most ofien sdeguate to disBogeieh this often die.
semmnsitay teeese From ABPA, Given the bigh mortality among atrish individusls, any
evidence of fangus shoald prompt & presumptive disgnosis of invasive discase and -
Hation of empirc therspy — more definitve diagnosis reguires Mopay. The radivgraphic
chenges of invasive discase can be focsl or diffuse, but typieafly do not bave the promé-
ment airwey Badings of ABPA (15}

REAKING THE DIAGHNOEIE

At itz ossence 2 disgnosts of active AHBA mguires three olements be pressaty {1}
bronchial recitvity fasthma), (T) nonineasive fungt and (33 an actibve slioogic responss
i the fungws, While some spthors slo oell for brorchizcissis to be prosent, we prefer
mod B e this for disgeosz.

Stowe the first cose sevien desonipbions of the myndrome, various dispnostic oriteria
bimve been proposed. The varistions in disgrestic oriteriz seem to reflect clinicies pref-
erepces and the srolopic festing availshies fo them. In hiz inita] desceiption of ABPS in
1951, Hinson identified pationts whe hed fungus in their atrways, socuarrent fevers, chest
madiowmph chanpes and blood sosinoghilia (4. In the 197k SeBeivm (1973 and
Bosenbers { 1877) proposed similer criteria, which salted $or major {ronuired) snd ménor
{supporive) dagnostic informatios {Tabie 7). Ther added serolapis testing dets bevond

Tehie 2
Darug {dosing) Brexcripiion Oulrome (reference )
Ketaconarede 1Z maintiee Peecreaced IaE eod symploms (77}
40D mgiden]
Bmaconsrola ROBPL, #=28, 16 weeks Deoyeased Igh fewer
£ mapfday’y exsnerbations (#2
Braconerole REORPL, #=55, I6 weeks Daomasg of corticnstarnid dose,
(ADHY megfidancy improved X-mos end PETS fsff}
Trmoomezale Opon, 1= 14, 2 years Tkacreace of eorficosieroid dows,
toial Igk {483
meosaroke Cleervatinnal, R=1d hecrezeed sterndd use, decressed
Gz 208) magfday) ansinophiliz, decrezsad
exacefhations [4¥]
Traconzeols Retro vofuwt #=33 = § months Precrpased steroid wee, decreasad
{305 mgfdey) IgE, improved ((FEV YY) {32}
Werconarrle {w Betre case review a=13 Jess Diacrpased of total IgE, increassd
bozad dosingl then TN FEX UFYL §57})
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Takble 3
DHagueertic Echenvs for ABEE

Bafirsdein of g, £20
Efjor and mimercriteria by 30 patenls with ABPA
Fellmpoar
Becumrent milmomary depsiisy i OXR
ErsinnphEiis i smetnm aad Sieed
Dby
ABwrpy de nsperpithes fumigeios Ty § o Type 33
Bfmar
Beomery of Asp Fomigates o spitem
Asp fonipeius senim peeCipiting
Higney of Tecnrment FoeamsrEs
Hisdory of phigs in especiorated sputam
AR patipats Fulfified mafor oriteris and 66-88% of petionts fulfilled one or more minor criterda
Bosenbery of s (72}
Afmfor o miswer criteria
Bdapr
Hisdoey of pelmenary infilireies
Fernpheml B ancinophiliy
Asthms
Immediate shin reprgivity 4o dap. Precipitins 4o Asp. Antigens
Central beunchisctasis
. Blovetad senwen I2E
Liinor
Beoovery of Asp. frun spastum
Histmey of expecinrsfiog of brown plogs or flecks
Apthus mertion o Azp, anfiven (Type 3}

peripheral binod sosinophilia (high serem E, immediate skin raction o Aspergiflus
antipen, precipitsfise sotbodies) and called for centrel bronchiecingis io be present.
They differ subtly on the inclesion of serum precipiting to Aspergilfis antipens and use
of Jei levels {21,000 ngfme’s {20, 27§ {Table 35

The dingnosis of ABPA seguires bronchonsactvity, intense inflarmmation and p—

ated fongus. Stenderd criterie ame used o demonstraie esthma 25 cnlined by reglonal
societies, To cotabiish the presence of fupgoe we ohisin 3 celture of 5 kah gquslity
expectorsied spetuen. Barely, s beomchoseopy will be arerssary to obisin oulbare maete-
izl or b pesform airwey assessments, We use total senum $E levels — in & similer
mEnner &5 recommended for OF patients — 25 4 somening test in at-nisk patesds (22).
When this general mareer of slierpic inflammation exceeds 1,000 ngfmm® we perform

EBrzyvme-linked immenosorbent assay (ELISA) or immunobict 9 used 1o idenify
specific InE and 120 to Aspergillus or viher funge! species. When prosent this humorsl
mmmw antzw fnsters the irenunolopic mechanisms responsitde for the
chronic sirway inflammetion of ABPA. These sosys are sseful as alieratives to orin
conpumetion with gkin prmic tesiing mﬁspﬂgﬂﬁw sperific antigens or sorgm procipitans

APPENDICES: Growling Marijuana in Residential Dwellings: A Report on the Hazards

409



308 Zrbat wt ad.

Jevels {23 24). No sngle testing method of specific nmunity has shown ideal stetsti-
ral momssitvity or specifienty (250

A dnsmoziz of ABPA or Hare of existing disssse iz mads when thom: is evidence of
a specific afferzic response io femges and totad 156 Yevele are greater thae 1,000 apfml
of twice = paflicat’s baseline., A recent shudy suppests that thymus soiivation-regulated
chemokine {TARD) bad a superor disgnosic srourscy do other serolopic markors for
the dinpnosis of ABPE in CF pationts F35).

Broncliectssis, found in the peopoaderance (B30%) of cesss of ARPA, s hest
deterted by noncontrast high-resolutinn compated fomagmphy (CT) and may not be
FppaeEnt on postedo-anterior chest radiograghs. Brbochiectasis should be considered &
Yot finding in ABPA. Waiting for bronchirctass o beoome apparent may stanificanthy
defey the roonition of sorly ABPA and thwart offorts at proventing the permstent
mirwsy dumege,

Endividuals with ssthme or OF are st sk for ABPA. Nesdy 2% of patients with
sxihme heve ABPA Fn ssthroe paitents who reqgoize orsl stecoids the incidenos traples to
soene 6% (271, Initiakly, these pafients may have fow distinguishing fndings other than
Sifficult-focontrol or porsisient asthme With progression of diseass, putionts may
repart intense bouts of coughing, production of sputum with gt or smadl bitz of basd
matter. These mepresent maous plogs or ooall cests of the sirways and ofien comtsin
firnga! elemenis wheno examined by microscopy. ABPA may be present in 2-13% of
patients with CF 1)

Ummena! presenialions and rsoifvsiafions of SRR mchﬂﬁ-cmaﬁphﬁc pleursl effu-
sions, hemoptysts and the dovelopment of super infections (23) Hemoptysis in ARPA
froen heoerchirciasis B ofien mintmal apd meely messive.

RADOLONGEY

Chess radiographs of ABPA pufients may be noemal or show sigos of honchisctasis,
mucus plugeing or focel infilirates in an alveolar Blling patiern (30, 27} (s2e Bag. 1)
Central sirway bronchiectasis — thind to fikh geecration broncki (thickened, dilsied o
distorted airways) — is characteristic of ABPA. Chest radiozmaphic patterns include cir-
cuber shadows, parallel nontapering lines {ootatic sirways), dense sylindrical shadows
{mucus plogsl, Angecin-glove {muwows plogs) or a&gm:z rmg patirms {Increased
bronchus-ariery rato) {15, 20). The fndings of bronchicotasts are most clearly fdenti-
fied by high resolutionthin out CT scen. Distal to an obstrocted sirway, sn alveoler
pattern or infiltrate oy develop. These diffuse or “floctng infiltrates’ of ABPA mey be
wedpe-shaped in a pattemn repoesenting the affocted segrment or subsegment obetrocked
by mucus plurging or imtense eosinophilic inflammetion. While chest CT s more sensi-
tive and zpecific then chest mdicgruphs for revealing the Aodings that sepport 2 disgno-
siz of APRA ¥ is oot roufinely required. Serinl imeging by chiest mafingrephs or £7T i
uﬁpﬁm in sssexsig response 0 therspy and mostionng for progression of dissass or
smphcetns {30, This is of paficedar smpmtsﬂm tecanse radiopraphs may reveal
fggzai Fnfltvaies, moces plues or bronchinciasis even in the ssympiomatic paficat (215
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SEROLOGY

Serdlogic messares such 5= totsl immenmopizholia fype B (B, and specific [ZEAG
fELIZA immuncbled sndfor snmmmoprecipitins) sre hedphl in the dinomosis snd man-
aperment of ABPA. Bach momunologic bosling in conjunction wath enfiges speeif slén.
prick testing can detect i & policot bas & sipwificant sllergde responss to spectfic fumgal
antigens. Totsl sernm 1B levels a:v: peed by most clinicians both for sormening and fo
mmiomiioT responcs to therape {13, 23, 231 Levels groster than =1 000 nplnd in potients
with OF or others s consiifored consistent with a Jiagnosts of ABPA or puory control-
Jeof cHinenen, IplE fevels ofien comrelate well with clistesl siabus :m& rﬁécmfy freto R
.é;ﬁﬁ%‘a;!jf {311, Senal messmements of IgE thus mey guids therspestic sfforis {335
" Hiowever, dlevated serem I2E levels e oot specific o ABPA and may alse be clevated
iz ather fongal infections, asthms without ABPA, SAFE, paracitée infoctivns, and sller-
gl ﬁnmmusms Tﬂtﬁ aed specifie IgE levels con be slovated in the absence of ARPA

wrnchiectumis is pressnt — some 115 of patients with CF aod 17% of those with
u‘ﬁmpaﬁm: hr@ménmss may feve elevaied levels with ar without the other diagnmstic
eratests for ABPA {13, 3} Notebly, messorements of fongs! specific orfotel gl or In&
levels do not cormdate with disease schvity.

CLASSIFICATIONS OF ABPA

A lemst two difforent classification schemes have boen proposed for assessing the
soverity of ABPA. The Grad, o sbaghng sysiem, roflects the vedons manifestations of
ABEA bat omy not necessanily mflect the prozeession of dissase. This ploces patients
intn fve sapes; 1V The stuees reflsed & combinstion of disesse respoise to sterobds,
severtty of disemse, time course and redivgraphic changes {35] Gree Teble 41

The second classification systom omlers pabicets nfo groups based oo mdiographic
ehnormalities. Thiz methed, clesafying patienis based on verying deprees of shuchersl
lung demege (8o chenges, contrel bronceiectesis, ceptral beonchisctasis and mors),
appears to order pationtz By severty of disesse {mild mederste sovers) (38F {5ar
Tabls £),

& thind clossificetion system, wming solely & radingeavhic scoring sysiem haz also
been devised which rmuehiy corelsies with cincal diseass {77} Thiz 15 supported by
oiher ohesrvers who fnmd petients with & prester meous plegging o C7 weee less
responsives te theapy,

APBA EOOR-ATIKES

A dispnosiz of SAFS may represent 3 continuem along the speotrum of ABPA but is
usnally messewed for adthoma paticnls with domonsirated seacSvity o fimgal eotigens
{3-30% of asthmatios} bt do pot meet sl serclogic disgeostic ooteris for ARPS
{13 I4h

Allerpic fenpel sSnestiic mey be confied with ABPR, particulardy sincs meny
azthme pefients bave concerrent sinus discase. Allergic fungsl simusitis iz smiler 1o
ABPS best with the sines cavities s the zite of zaprophyiic infection snd may be ooin-
oblent with ABPS. (o one stody some 13% of peficols with ABPA had Bodings of
sinusifiz oo O (280 Serclomic messemrs {gpecific leBlel BLIRA tntel IoH, sperific
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Tl &
¢ Enzsifemtings of ABPR

Stege (75
1 Agmpie - mesis dispnostic oriterds end i responsive bo slerdd Hempy
¥ Remicgion —fme of sipnificend symptoms of asthma after stersid Berapy
B Fuscerbafion — cheracierized Iy perinds of worsened symoms, miioprephs or inrirased
sz il
¥ Corticosteraid-dependent sxfuns — petienls onable to dissoniters steroid theragy
Y Fibwaliz diseame — signiBegnt stmotuml chenges [radiogrepdie) aod iresversitle sirflow
pibedraction with steecdl dependent asthma
Beverity ‘
il — ABPA -semdngic
Acporpiiins skin best (%), elevated semon IBE and ecsinophiis
Bladersio - ABRL Central Broachisrtasis JCBY
Eeologio (agnnsi
Ceatral rowchiectusiz on ovhest CT
Beyvere — ABFA-CB-Dther radivlogic Teatures {O8F)

|
!

Eerlogic dasposis
Ceniras! broochiertusis |
Diher ralindogic featnees, inclnding: palmonery ﬁ%ﬁm:s biwbs, ullse, preumothonms,
plearal sffasion of ooBapse (365
immmnoprecipiting) wilh oot disfinpoivk ABPA from allersic sinesitiz. Badingrapdic

imaging {sious OTF and sugpestive findings on bstory and physical examinstion may
ideniify this ABPS look alide.

Individuals with OF an suiosomsl reozssive genotic discase, have o rlsbively high
incidence of ABEPS (2-159) s compared to the penerd popoletion (7, 3 28] Whether
thiz reflects & gractie predispostiion or an increased 115k doe o the associsted beoe-
chiectasts remsing anceriain, Basely, the onset of ABPA moy actuslly represent the Brst
sign of CF. Based on retrempective soalvers of patients with ABPA, some fnvestigators
srpest thal OF penes e e common in individeals with ABPA {30) They sugpest
that individust: who see botereeypotic for a gene which cavses OF are prodisposed to
develop ABPA. However, thess wre oo prospecive popistion stedies to confirm fhis

Ohitser eosinophilic poesrnoniay should be kept in mind when oopsidenng ABPS.
These feozsly desoribe & collestion of pulmonsry pathologics associated with elevated
serum eosincphil fevels suckh ax the pulmonary infdivaies with sosnophiba (FIE) syo-
drormes, OF these discases, Churp-Stmuss and infections sonimeplolic peearmanius bear
s resemiblences i ABPA. Both may be associated with wheezing, sosinophilic pul-
momary infitstes mmd blood costnophilis,

Thee: allergic prmdomatons, anpiitts snd periatientis nodnss of Chore and Steauss
ofter has systemnic findings due to vascolitis. The eosinophilia is rondh greater then typi-
celly seen in ABPA. Bﬁﬁ:ﬁﬁﬁ&iﬁgﬂmﬁﬁ redies on patholngic exsminstion of 2 biopsy
N Emﬁgﬁms mmp&uﬂm premnonizs, which mey meselt from infection with an

s ernvineie, Strongylotdes) or fongl o, covnidicidey imminis),
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cheranteristically present with very high bevels of eosinophilis, exposore b the infecting
apent and prominent sysiemic infrcSoes mantfestartions (4.

THERAPY

The misted poals of thospy, orossration of mepirabory function and ool of
symploms gEde therspeutic decisions, Totsl serom e, not Aspergifles-specific
imrmmsgiobaling fype B gl lovels provide messsures of sllergic durase and response
o therps 113, 22, 23, 321 Additionally, medmenary foncitos leshng, patient sympiorres,
other markers of mfmmmetos and radiegrephs are weed singly ond In oombinabion e
addinst therapy. |

The wnchecked inflammation and the fmploation thet this inflammation is nitmately
destrunitve i the sirways sapparts the primary therepy with corticosteroids simed ol
ceigitred of inflammatinn. There i 2o an emerping body of Berduee Husimiing e
importsnce of antifungsl therapy for ABPA (14, 18, 32, 34 47-44] Since smympio-
rostic pafems may have progressive disesse (205, we slso follow totad IgE levels, chost
radinoraphs sk reaplretory fometon to monitor diseass sctivity. o stabde patients, quar-
terky or seent-grmend assessments with improversent prompt & decresss in stereid dosing.
Patients with worsened findings igger increased or resumption of sterctd thempy and
canzidsrion of antfungsd medicelion. In nonresponsive or reegiciitant cases, we pursae
g resvebuation for BT {iming megng, biopsy, seaum or BAL pelartomanedn {16}, andl
g serogn I+ 3-Beia-D-Glucen (7, 18§, super infestion of & scoondary dingnosts.

Diezpite comtynd of pulmonary Berclion, symploms snd radiographic shaormalities,
some pafients will have persisiently elovated IgE jovels. Thas, a 30% decrease in total
FoE hes been proposed as an sliernsts measwre of significant response to therspy

CORTHCOSTERDIDE
il corficosioroids mre fhe madostey of therapy for ARPA. The use of cortioostersids

in ABER hee modemte cese-based dats ared smpiric chicizal evidense g5 soppost. In e
T3 rewiew of 50 pafienis with ABPA, Saﬁrﬁdzn found steroid therapy {average daily
dose: 105 mg?¥ docreased the Frequency of exacerbations {20, Common gractice indti-
ates therspy with 5 deily dose of 0.5 me'ke. In soule cases, steroids are sdesrmstond
for 3-8 weeks followed by o predusi redection. The educion of sleroids is guded
by zymploms, serology, milmonsry foncion testing snd radicoraghs. The seqnential
tapering down of steraids may be fo lower deily doses or more commeonly to every other
dey dosing.

In an offort to decrease the sdverse effects of syslemic sternide, inhaled stermids are
viffen propesed a5 possthle adpmets to disease control. While many clinfcisns may pre-
seribe: inhsled steroids, they are routinely smployed primarily as therapy for the coinct-
dent axthme. & fow case series sugpest sorme cfcasy in control of spmploms usng
inheled cortivosternids (€54 More formel prospeciive tesls heve ondy shows belter
msthme conirol withoot stpnifeant %ﬂwﬁi in other ABPA ;inm mamfmﬂams § 4&},

Allerren gyoddunee 35 8 long-stan {
exses. Uinforunmichy this is not easily mamias%mim fie case n%’;‘éEﬁ% s e mtﬁ
prove chinlos! heneft, Asperpillus ix & nealy vhiguitons organiem, ss zuch, envirooments
contnal B onlikely AddiGiopsily, the pafient themselves bachors the antipen sourms
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within their owm airwers, Since te offoading orpenismiallerpen has taken up residence
in the patient, satifungal medicatons have bees aeed in =n attempt to decrease the allogen
{uad and ssprophyiic oreanizms.

AMTIFUNGAL MEDNCATIONS

For zeversd decades antthangs! medicsdtons have boen considersd and veed in paiients
with ABFS in piteqepls o decresse the anfigen bosden svd nesd for stevoid theeapy.
Erdtinl tvinls of inheled erifongsls sueh oy nefarnyein snd more recent efforts filed to
show climical efficecy (47, 430 Inhaled, instilled and systemic delivery of amphotericin
has been used withous formal sssessments. However, the szoles, 2 newer group of anti-
fungal medications, may have some wiility in ABPA snd have been the subiect of 2
gk of shodies o ABPA {see Tabls 33

Eetsonnnrole, e frst dadied, showed some olinivs] improvements bl the gusoni-
aterd risk of liver tosichy snd sdrenat seppeeszion bas prevosted # om geining mach
use in ARPA, lsconszole with medemtzly good cral prepavstions, better sefety mrofils
amd encellent activity sxainst seperpiflis species hos shown an ability 1o decrease the
average sioroid dose {14 mg per day} seoded for ABPA (47, 90} Most reporis ars of
vase-vontrolled studies, bof recent blinded, prospeciive trials have shown modest ben-
ofits with e use of Iosenserole (£5) The mechaniem of these ssoribed benefits mey
te throagh inhibition of fonoel growih, imterference with sterad meltebolizm
anti-inflammstory «feciz or some other yei o be neoognized process. Vericonaroks,
another arole with 8 geod ol prepacation and excellent efficacy aoainst aspergiting,
mzy alsn prove weeful bt Jacks fpgomows clinics] festing (43, 30, 571 One set of two
coses reporis olirics] response v pebients trested with possonnaenle after srole resiciant
izolstes wore ideniified (731

For patients who respond rapidly snd numain siabie afier moderate coorses of ses
piachs, the mdded expense, momtoring end sdditionsl rizks of ol szole Serapy may net
b jersfifighie. O the ofher Band, for patienis in whom the adverse effects of corficos-
foroids aoe severs and have disease severe encogh fo need profonged datly therapy, the
corficostesoid sparing effecis of sdimctive arole fherspy appear worthwhile.

Cmsliromeb, & humenired monocionad sstibody of Igl, mhibiz IzE binding o
recepiors on effecior cells. Perfiodic injections of cnalnmab weprove oiinical confrol
in paticnts with sllergic ssthme {and moderately ehevated serwm TgE levels) (53). OF-
lahel use in patients with ABRPA bhaz shows cliniosl improvement and decrspses corti-
costeroid requirements for diseace control in small shadies (53-37) There iz curreatly a
randrenived, doubie-blind placebo controlled study of the use of Omelizomeb in CF
patbents with ABPA, (tpfforww olingoaliriale. govd]

OTHER THERAPEUTIC CONSIDERATIONS

Ciher considerations in the menspement of ABPA relate primarily 1o the complics-
tions of bronchicotasis and medicel thermpies.
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The mssocisted Bronchiecislic siveays of ABPA thwart the normal mucomloy
clearsnce of the fong. Devices smd maneovers i improve sirwey desrence boave becoms
2 standasd o the msnspement of roachiectasis {38 &= = adfunct to chamotherspy,
spetum clogrance may be of bensht & patients with ABPA perficulady if they have
already developed shonificant bronchisctaste,

The progression from & nonipvasive hypersensitive state. to o disseminaiod infection,
glbeit rare in the nmuncenmpeient host, remains of concom o patients with ARPA
Consideration of 3 disseminsind nfoction presesting with charsclenstics of ABFA
should be considered evep in an immune compegent patieat. Chronic comcosteratd
therapy should b oonzidered as 8 misk for development of sebsequent invasive dissase
{50, Since corticoeterotds ars the primary therapy of ABPA, sny pﬂ'@gmaﬁu fy ATFVE-
stve g dizseminated discace st shwass be kept fn mind. Bediogmphic imaging can
wrualfy distinguish an isvashe patters from mspergillomes type or sllergic relsted dissase
patterns i sdditon to dhe BAL and sooem markers listed sbove { 76-18).

The damaged bronchiecistic sirways of the ABPA patieat bring increased nsk for
other sinway infections as well, Bacterial super infection shoold be considersd in the
ABFRS patient who worsens or has incressed symptsns despile sppropriste therspy.
Prohable pethopens are mumerows, bol sre Hely fo be those mnst commonly implicated
in nonspecific bronchiectasis: B influenra, Stephvloroocs auens, Preadomonas asru-
ginose and mycobacierial species {1, &3, 61). Intermittent survesllance with sputum
cuftures may Weaitfy the probable pathogens and the chropically iufected, st msk
patient.

An increased nsk of hﬂm{@tﬁm sooompEnies most dizeases with chronic lung infec-
fione of bronchisctasiz. ARBPA ix po excoption. Sosdl amsonis of bloody spotum may
be present with ceses of more severs ABPS, disease. Shovld severs hemopytsis develog,
an sspergillome or bronchial sricry source should be considered. Chest imeging can
usually ideatifly an sspergifioms which may require defirative Gostiment of bleeding
with surgicsl resection {121

SUMMARY

hopulmenary espergfiosts is 2 poleniislly severs and destructive long
ﬂfﬁms& w&nﬂa may sccompeny asthms wad UF A disgnosis of ABPS should be sus-
peoted in paients with asthos whhave difficult fo contro] symptoms, requie systemic
sterords for conteol, have spuiom production or bave sbaormsal chest radiographs. The
diagriosts of ABPA iz made when a specific and intense alferic response to Aspergilius
species is presest in 2 patiest with ssthma without evidence of invesive funga! diseese.
Serum IoE levels (1,000 sp/mm™ are sensitive for disgnosis and aszist in management.
Therapy aims fo preserve long fanction, meistsin quabty of life, snd redoce exscerbafion
anitgen exposars. Antifungel therapy »ith azoles may decrease the need for systemic
stemnid therapy and improve hng fmction. Omalinemeb bas demonstrated some poten-
fial 1o be 2 steroid-spanng Sherapy.
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Appendix Z: Pacific EHS : Review of Photos From Marijuana Grow
Operations in Surrey, BC—Assessment for Fungal Growth and Chemicals

g

A Total Safety Company

September 16, 2014 Pacific Reference: 15064-5M LO1

University of the Fraser Valley

School of Criminology and Criminal Justice
33844 King Road

Abbotstord, BC V28 TM8

Reference: Review of Photos from Marijuana Grow Operations in Surrey, BC ~ Assessment for Fungal Growth
and Chemicals

Infroduction

In response to your request, Pacific EHS has reviewed photos from nearly 1,800 properties in Surrey,
BC, that were known to have sustained marijuana grow operations (MGOs). The MGOs assessed were
mainty unlicensed; however several hundred were also reported to be licensed. It was not always
clear to Pacific whether or not the properties sustained licensed or un-licensed MGOs.

Pacific’s specific role in the project was o determine the presence and extent of fungal (mould)
growth and to determine if cherical containers related to the MGO were present, such as pesticides

or fertilizers.

Pacific’s Experience

Pacific EHS is an experienced multi-disciplinary Environmental Health and Safety (EH&S) firm that has

" been providing Environmental Site Investigations and Remediation Services, Hazardous Materials
Assessment, Industrial Hygiene and Safety Services to our clients across British Columbia (BC) for
over 20 years. Growing from a single-owner proprietorship into an industry leading specialty
environmental consulting firm and analytical laboratory, Pacific EHS employs over 40 talented
individuals in four offices across British Columbia and has become one of the largest and most trusted
companies of its kind in BC, offering multi-disciplinary services to a broad spectrum of public and
private sector clients.

Pacific has been involved in the assessment of hundreds of MGOs throughout the province of British
Columbia. Shannon Mcintosh, who led this project, has been conducting assessments of former
MGOs since her start with Pacific in 2007. Mrs. McIntosh is a Canadian Registered Safety Professional
(CRSP) and a Certified Industrial Hygienist (CIH). Her experience with MGOs includes assessment
and sampling plan development, site assessments and sampling, data interpretation, report writing,
report review, and project management. Flease see Appendix C for a copy of Mrs. Mclntosh’s CV.
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Although many different hazards may be present on properties used to cultivate marijuana, Pacific’s
expertise as it relates to this project is in Industrial Hygiene, particularly the presence of fungal
growth and chemical contamination.

Indoor Marijusna Grow Operations

Background and Hazards

An indoor MGO is a building or other struciure which has been physically altered to produce
marijuana. MGOs can be located in any type of building including rural, urban or industrial buildings.
The growing of marijuana typically uses a significant amount of electricity, water and chemicals
(fertilizers and pesticides/fungicides), all of which can alter the structure cansing significant damage.

Alterations to a building for a MGO may include tapping into the hydrollines before the electrical
meter to steal electricity, installing high-wattage lights, removing structural wails, disturbing
plumbing lines, building irrigation systems and re-directing exhaust ducts to increase the amount of
carbon dioxide in the growing area. Pesticides and insecticides are used to address fungal diseases
and insect infestations that the crop may develop. Large amounts of fertilizers are used to increase

crop yields and promote flowering at the correct time. Health and safety concerns may include, but
are not limited to:

¢ Fungi: The high humidity and temperatures necessary for a grow room lead to the formation
of damaging mold. The presence of mould on building materials may poses a serious health
risks to residents or workers entering the properiy (see additional information below).

*» Pesticides: In BC, the most commonly used pesticides in a MGO are organochlorines,
organphosphates and a number of pyrethroid and synthetic pyrethroid pesticides.

» Fertilizers: The fertilizers used in MGOs are usually similar to normal household fertilizers
used for other indoor plants; however, the volumes used are much greater.

¢  Carben Monoxide and Carbon Dioxide: Incomplete combusting of fossil fuels or changes in
the exhaust ducts in a MGO can result in elevated levels of carbon monoxide and carbon
dioxide.

Remediation

Once a MGO is discovered, it is important that the building be properly remediated to ensure that
anyone entering that property in the future, such as a new homeowner is not exposed to anything
hazardous that was associated with the illegal operation. After a MGO has been identified, the gas,
water and electricity supply are often disconnected and the occupancy permit on the property may
ke have been removed. Home owners or property managers must ensure that the property is
properly remediated to eliminate any contamination associated with former MGO. Please see below
for additional information on possible contarninants of concern. '

In B.C., several municipaliies have by-laws which hold the property owner in part culpable for MGOs
discovered in their properties. Generally, the bylaws require proper remediation of the property
including an environmental assessment conducted by a person or company registered with the
Canadian Registration Board of Occupational Hygiene {CRBOH) or the American Board of Industrial
Hygiene (ABIH), to ensure all residual mould, pesticides, fertilizers or other hazards have been
remaved. Most bylaws also require other ingpections, such as structural, electrical and plumbing
inspections. In some cases, anything that was not done to code or without a permit must also be
rectified.
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Fertilizers

The fertilizers used in MGOs are usually similar to normal household fertilizers used for other indoor
plants; however, the volumes used are much greater. The main nuirients in these fertilizers are
nitrogen, phosphorous and potassium. Most fertilizers also contain some trace minerals such as
caleium, copper, zine and iron. Fertilizers can be organic or synthetic, come in powder or liquid
forms and release in immediate or slow modes.

Pertilizers may cause surface contamination and improve fungal growth by providing nutrients in
areas where they are applied and spilled. The use of manure may also allow other pathogens such as
bacteria, to grow and may get into plumbing systems. The use of fertilizers is not likely to result in
significant health hazards to the growers or {o emergency personnel; however, exposure 10 elevated
levels of fertilizers can still present a health risk, such as disturbances of the kidneys, lungs and liver
and can potentially cause cancer due to the presence of nitrite and heavy metals in fertilizers.

Pesticides

The use of pesticides in MGOs is highly variable based on geographic location, the presence of
certain pests and the availability of pesticides. In BC, the most commonly used pesticides in MGOs
are organochlorines, organophosphates and a number of pyrethroid and synthetic pyrethroid
pesticides. These pesticides may cause illness in exposed individuals if the exposure is high enough
or if the pesticides are misused. Pesticide exposure can cause a variety of adverse health effects
ranging from simple ifrritation of the skin and eyes to more severe effects including the nervous
system impairment, reproductive problems, and cancer. Pesticide contamination can be hard to
mitigate and can pergistin the environment for an extended period of time.

Most information and siudies available on pesticide fate applies to soil and water in outdoor
environments; however, this will differ from indoor applications such as residential buildings.
Pesticide behavior on building material surface such as concrete has seldom been studied. There are
many factors that affect pesticide fate, including the application method, amount, concentration,
timing, frequency and placement. With time, pesticides either break down, are redistributed within
the application site, and/or move off site. Pesticide breakdown, or degradation, most often occurs
from reactions with oxvgen or water, though sunlight is also a significant contribuior. Indoors,
pesticides tend to break down slower than outdoors, primarily due to the lack of direct sunlight
indoors. The ultraviolet light necessary for pesticide breakdown is filtered out by glass (windows)
and vapour loss may also be less due to the lack of heat from the sun. Microbes are also a
coniributing factor to pesticide degradation. The lack of rain and wind indoors also slows the rate of
pesticide breakdown. Degradation processes can take anywhere from hours to days to years,
depending on the environmental conditions and chemical characteristics specific to the pesticide.

In terms of breakdown, haif-life is used to measure the persistence of a pesticide. The values given
are for soil, and would likely vary greatly for indoor surfaces. Pesticides are typically categorized,
based on their half-life, as non-persistent (haif-life of less than 30 days), moderately persistent (half-
life of 30-100 days), or persistent (half-life greater than 100 days). Research suggests that depending
on environmental conditions, pesticide degradation half-lives may extend as long as years.

Another value used for pesticides is the sozption coefficient, which refers to the tendency of a
pesticide to bind to soil. Sorption can slow movement and increase persistence due to protection
from degradation. The higher the sorption coefficient, the greater the sorption potential.

Pesticide movement rating is used to determine the potential for the pesticide to move towards water.
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Finally, water solubility is used to describe how readily a pesticide will dissolve in water. The higher
the value, the more soluble the compound. The higher the solubility, the easier it is to remove the
pesticide from a surface.

To pitt context to the above, Pacific conducted research in 2006 related to commonly found pesticide
residues in MGQOs. Of those most commonly detected, almost all have low, very low or extremely low
movement ratings, hali-lives in soil ranging from 1-45 days, low water solubility (most range from
0.002 to 0.8) and high sorption coefficients {most above 1,000). As an example, Permethrin, a
synthetic pyrethroid commonly found in MGOs, has an extremely low movement rating, a moderately
persistent (30 day) half-life in soil, a low solubility (0.006) and a comparatively high sorption
coefficient (100,000).

In summation, pesticide residues indoors, protected from moisiure, solar UV radiation, excessive
heat, wind and other elements may last for years, though there does not appear to be sufficient
research as to half-lives of pesticides indoors such as for MGOs.

Carbon Dioxide and Carbon Monoxide

The growth of marijuana can be enhanced by the presence of high levels of carbon dioxide. Carben
dioxide is usually obtained by compressed gas cylinders or fossil fuel combustion in a MGO. In some
MGO sites, the growers change the exhaust for furnaces and other combustion appliances to go info
the grow areas so that higher carbon dioxide can be obtained. Incomplete combusting of fossil fueis
or changes in the exhaust ducts can also result in elevated levels of carbon monoxide.

The ideal levels of carbon dioxide in a MGO are between 700 ppm to 1,500 ppm. Although the levels
are higher than the levels commonly found outdoors (360 ppi ~ 1,000 ppm), it should not pose a
significant health hazard.

Carbon monoxide is a colorless, odourless and tasteless gas which is highly toxic to humans in high
quantities. Concentrations as high as 667 ppm can result in seizure, coma, and death. Exposure to
lower concentrations of carbon monoxide may cause symptomns such as headache, nausea, vomiting,
dizziness, fatigue and a feeling of weakness.

Fargi

Fungi are plant-like but lack chlorophylil. Each fungal “colony” is & mass of interwoven mycelium,
made up of millions of tiny branching filaments, known as hyphae. The group includes many familiar
types such as the mushrooms, toadstools, puffballs, bracket fungi, morels, truifles and yeasts. Those
most commonly found growing in indoor environments are often cailed moulds (i.e.: Cladosporium,
Penicillium and Aspergillus).

Fungi grow very cuickly almost anywhere, including inside buildings. One of the reasons fungi are so
successiul is their ability to produce and disperse huge numbers of microscopic spores, which can be
transported vast distances. By their sheer numbers, fungi can quickly take advantage of any new
food supplies that become available, as all they need to colonize a material is water and a source of
carbon, which is present in many building materials.

The air we breathe can contain tens of thousands of spores per cubic meter, while soil holds vast
numbers. Many of the spores produced by fungi remain viable for years, therefore, there will always
be fungal spores present in the air that we breathe, both outdoors and indoors and it is alimost
impossible to completely exclude fungi from any environment {including the cheese we seal in
plastic and put in the refrigerator).
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There are several ways in which fungi can affect the health of building cccupanis. The primary route
of exposure to fungi is the inhalation of the fungal spores, hyphal fragments and portions of other
fungal structures. This exposure may result in allergic reactions, increased asthma, upper respiratory
tract irritation and even fungal infections in some people. The exact mechanism that results in the
health effects is still being researched, but there are likely many contributing factors. These include
the mycotoxins produced by the fungi, antigens on the surface of the fungi as well as the prasence of
B-glucans in the cell walls.

The health effects experienced by people vary significantly. Some people are unaffected by high
levels yet others are affected by low levels of fungal spores. As the exposure duration and
concentration of fungal spores increases, so do symptoms. The most commeon symptom is allergies,
particularly allergic rhinitis. Allergy-related problems become particularly apparent, when the
concentration of airborne spores is relatively high and the majority consists of only | or 2 species.

[
The following are some of the fungal genera which grow indoors and are implicated in causing
respiratory problems:

e Alternaria °  Epicoccum ¢ Phoma

e Aspergillus =  Fusarfum *  Pithomyces
s Chaetomium o Mucor ¢ Stachyboirys
e Cladosporium ¢« Penjicillium ¢« Trichoderma

Some fungi can be quite pathogenic (cause systemic illness in people), including Histoplasma,
Cryptococcus, Sporothrix, Blastomyces and Candida. At least three species of Aspergillus (A
fumigatus, A. niger and A. flavus) can be included in this group, however, most others (there are
between 100 and 200 species of Aspergillus) are relatively benign. People with compromised irmmmune
systems are at the greatest risk for fungal infections.

Repeated inhalation and sensitization to a wide variety of organic material, including fungi, can cause
hypersensitivity pneumonitis (HP), a lung disease, in a small percentage of exposed people.
Bdditional health effects caused by fungi may include aggravation of pre-existing asthma, sinusitis,
histoplasmosis and rhinitis.

Other substances produced by fungi, besides spores, can also cause health problems. These include
mycotoxins (substances produced by fungi which may interfere with the growth of other fungi or
bacteria) and Volatile Organic Compounds (VOC’s ~ responsible for the musty odor characteristic of
fungi). Note however, that health effects associated with mycotoxinas are typically associated with only
very high exposures that are likely only to occur during the consumption of fungal contaminated food
or during high risk activities, such as fungal remediation.

Although there are no standards in Canada for acceptable levels of fungal spores in air, there are
several guidelines and standards that exist worldwide. These standards have been summarized
below. Note that only those standards that apply to non-viable spore trap sampling reporied in fungal
structures per cubic meter have been summarized.
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Published

Organization Standard Description or additional information
{spores/m?)
This value refers only to Stachybotrys chartarum
<22 spores used to indicate in an area has been
adequately remediated
Texas Department of Total spores — The area has been adequate
Health Guidelines remediated, provided 1/8 of the spores are
= 2,000 Cladosporium spores, 1/3 are
Aspergillus/Penicillium-like spores and 1/3 are others
spores
> 1-6.499 Only individuals extremely sensitive will experience
. ’ symptoms.
I_&Arﬁeer;gc;?i f;g::g\gf 6,500 B 12,999 Many individuals with sensitivities will experience!

symptoms

Immunology/MNational TR - —— - ;
Allergy Burean 13,000 — 49,999 Most individuals with any sensitivity will experience
(Outdoor symptoms
- Almost all individuals with any sensitivity at all will
Environments) . Lt
> 50,000 experience symptoms. Extremely sensitive people
could have severe symptons.
mcg Occupational < 5,000 Normal Background for Residential Buildings®
Health & Safety < 2,500 Normal Background - filtered HVAC systems®
Consulting >10,000 Probable Contamination

1. Symptoms - allergy suffers who are allergic to pollens or molds may experience symptoms of hay fever or asthma
2. types and relaiive proportions of fungal spores similar to ouidoors

Methodology

Pacific was provided electronic photos of nearly 1,800 properties in Surrey, BC, that were known to
have sustained MGOs. The photos were grouped by property address. Where there were duplicate

files for one property, all files and photos for that one address were analyzed and used for the
assessment. Note that Pacific did not conduct any site visits or sampling as part of this project.

Pacific, with help from the University of the Fraser Valley, developed an excel spreadsheet with the
parameters to be assessed. The addresses were entered in sequential order by street address. The

parameters to be assessed included the following:

e Whather or not fungal growth was visible;

¢ The extent of fungal growth, if present;

¢ Whether or not chemical containers (presumably related to the MGO) were present;
= If present, what the chemical containers contained

= [f present, whether or not the chemical containers had labels;

° A hazard rating based on the presence of fungal growth and chemicals;

s Photos representing what was found; and,

= A comments summary for the property with additionat information on how the assessment was

determined.

Following the development of the spreadsheet, Pacific assessed the photos address by address over

a period of approximately two months (July and August, 2014).
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HAssessment of Photos

Fungi

The first component (column one of data table) analyzed related to fungi (mould) and whether or not
it was present. The three categories of determination were was mould present - yes (¥), no (N), or
suspected (3). Note that determination on the presence of mould is preferably conducted with a visnal
inspection and confirmatory samples; however we were limited to photos. Therefore when we say
that ves, mould was present, this is in our professional opinion only, based on education and
experience. If it was determined that mould was suspected, this was typically because either the
photos were not clear enough, close enough, or the staining resembled fungal growth but may
instead be only water staining, oxidation of materials, or other unknown non-fungal staining.

In terms of the extent ofjmnould growth, we determined the fungal growth to either bg minoz (1), major
(2) or not present (3) {column two of data table). Minor fungal growth was assessed {0 be less than
one square meter of visible growth or staining in total for the photos available for a particular
address. When assessed as minor, the fungal growth was typically only visible in one small area of
the building. Major fungal growth was assessed to be greater than one square meter of visible growth
or staining in total for the photos available for a particular address. Typically if fungal growth was
vigible in more than one area of the building, the site was assessed as having major fungal growth.
For sites assessed as having suspected fungal growth, we still made the assessment on extent (minor
vs. major) of suspected growth. Please refer to Photos 1-3 in Appendix A for examples of fungal
growth and how they were assessed.

Note that the extent of fungal growth in terms of area covered had an element of subjectivity, as area
determination was an estimate only based on photos as opposed to on-site measurements.

MGO-Related Chemicals

The first step in assessing the potential hazards of chemicals was to determine if chemical containers
were present that we presumed were used in the MGO (column three of data table). The three
categories of determination were; were chemical containers present — yes (Y), no (N), or suspected
(8}. When sites were assessed as having suspected chemical containers present, this determination
was typically made for sites that had large plastic drums/containers that in cur experience are used to
mix/dilute chemicals for MGOs, or had other containers that resembled those used in MGOs but
photos were not enough to confirm. Note that there are some instances where fertilizers/pesticides
may be present in non-MGO properties (e.g. residential gardeners); however they are typicaily
found in much smaller gquantities that found in MGOs,

Foliowing the determination of chemical containers were present, the next determination was on the
contents of the containers, or container identifier (column four of data table). If no chemical
containers were identified in column three, column four was labelled as not applicable {(n/a). If
chemical containers were present of suspected, the containers were identified as;
Pesticide/Pungicide/Herbicide (F), fertilizer (F}, other {0}, or unknown (V). This determination was
based on the presence of labels. If labels were not visible or clearly ideatifiable, the rating of

“unknown” was used. Chemicals included in the “other” category included such products such as pH
balancers.

Once a determination was made on the suspected contents of the containers (container identifier), it

was next determined if labels were present on the containers (column five of data table). If no
chemical containers were identified in column three, column five was labelled as not applicable
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(n/a). If chemical containers were present or suspected, the presence of labels were assessed as: yes, (), no
(1), or unknown (U). A determination of unknown would be made if the container(s) in the photo were
positioned so that labels may be hidden or covered by other conients/materials/etc.. Note that for
some addresses, there were multiple containers present, and therefore the same site may have been
asgessed as Y, N, and/or U,

Please see Photos 4-6 in Appendix A for examples of assessments related to chemical containers.
Hazard Rating

Following the determination on the presence of mould and chemicals, the site was given a hazard
rating (column six of data table). The rating scale was 1-4, with 4 being the greatest hazard. Again,
there was an element of subjectivity with this category. Some addresses had more photos than others
and therefore [provided more information, and some sites were in different stages (e.g. of growing or
remediation) that others. Typically, an address would be assessed as having a hazard rating of 1 if
there was no mould or chemical containers present, there were sufficient photos and no major
residual signs of the site being used as a MGO e.g. all contents gone, finishing materials appeared
clean. & site would generally be assessed with a rating of 2 if minor mould and/or chemical
containers were present (or major mould was present in non-occupied areas such as attic spaces or
crawl spaces), if there was no mould or chemical containers present but the site was dirty, had
contents still present related to the MGO, was still an active grow site (e.g. plants present), of if there
were a limited amount of photos. Sites were typically assessed with a rating of 3 if there was major
mould present, if a fire had been sustained causing notable damage, and/or if chemical residue was
suspected on building/finishing materials (e.g. in bathrooms in tubs/showers, sinks, toilets). A site
would be rated as a 4 if it was deemed too unsafe fo enter e.g. from a fire, and/or other catastrophic
damages.

Photos and Comments

Column seven of the data table inciuded photos to suppori the assessment for the address/property.
Not all addresses were linked with a photo. Column eight of the data table included comments on
what was found at the address/property or additional information not otherwise included for in the
other columns.

Note that for some sites, either there were no photos from inside the building{s) on the property, or it
was determined that there were not enough photos to make an assessment. As an example, there
were many addresses where the only photos provided were of the electricity meter on the outside of
the house.

Conclusions

Based on photos provided to Pacific, we assessed nearly 1,800 addresses/properties in the city of
Surrey, mainly for the presence of fungal growth and chemical containers. We have extensive
experience in the assessment of former MGOs throughout the province of British Columbia. For each
of the addresses/properties, we assessed whether or not fungal growth was visible, and if so, the
extent, whether or not chemical containers were visible, and if so, what the chemicals may be and if
labels were present. Based on factors such as the presence/absence/extent of mould and chemicals,
we provided a subjective hazard rating for each address/property. We provided example photos to
confirm or provide examples for our assessments, as well as a written comments seciion for each
address/property summarizing or providing additional information.
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Limitations

This report has been prepared in accordance with established Industrial Hygiene and Mycological
practices. It is intendad for the exclusive use of the University of the F:caser Valley. The use of this
document for any other purposes is at the sole risk of the user.

Statement of Oualifications

Pacific EHS has been providing consulting services in the environmental and industrial hygiene
fields, since 1980. Our personnel include the following:

= Industrial Hygienists (CIH, ROH)

*  Registered Professional Biologist (RPBio)

e Canadian Registered Safety Professional {CRSF)
»  Occupational Health and Safety Technicians.

QOur company also carries Comprehensive General Liability and Environmental Errors & Omissions
Liability Insurance.

Yours truly,

Pacific EHS

SIGNATURE ON FILE COPY

Shannon Mclntosh, BSe, CIH, CRSP
Manager, Indusirial Hygiene

Reviewed by:

David Fulton, BSc, DIH, CIH, ROH
Senior Project Manager

Refl: 15064 LO1

APPENDICES: Growing Marijuana in Residential Dwellings: A Report on the Hazards 429



