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I July 1996 
Florida County Awarded $1 1.5M In Third Sick Building Jury Verdict 

Manin County in southeast Florida was awarded an $1 1.5 mil- 
lion verdict in the third sick building case to go to trial in the Unit- 
ed States. The county filed suit in October 1992 against those it be- 
lieved to be responsible for the design and construction of  the 
courthouse and constitutional office building, as well as the con- 
struction manager's performance bond sureties. 

The verdict, which was reached after 26 days of trial and a four- 
hour deliberation. was against all defendants named in the suit: Cen- 
ten-Rooney Construction Co.. the construction manager of  the 
project, and its sureties. St. Paul Fire & Marine Insurance Co.. 
Seaboard Surety Co., and The American Insurance Co. 

The county originally named the project mhitect, mechanical 

pleted in December 1988. What started as minor problems with the 
air conditioning and leaks through the walls and windows when 
the building was first inhabited developed into more severe issues. 

Over the next four"year period, the county consulted with the 
project's construction manager, designers and mechanical engi- 
neers, but the recommended actions tocorrect the situation were in- 
effective. 

In addition. employees began reporling sinus and respiratory 
problems, skin rashes, and other symptoms as the buildings expe- 
rienced mold growth on the walls and ceilings. 

In early 1992, the county ordered a series of tests conducted by 
microbiologist Phil Morey who found two types of unusual mold 

I eng~nccr.itructunl contractor and mcchan~cal contractor In the su~t - ctachgbotrusatraand ;~sperg~llus \ rn~color  - .  h ~ t n  k~toun lo Ir 
but rettlcd thux cld~ms bciorc thc tnal rommnenccJ. ootcnt~allv toxic and prcscntcd hcallh on~hlcms ~n h~lm.lns. 

"We are very pleased with the jury's verdict and feel that i t  should 
' 

~urthe;~roup testing by Michael ~obgson, anoccupational med- 
~ n d a m r s ~ a e c ~ a h o u t a c c r p ~ b l e ~ ~ ~ & t n ~ c t r m a n ~ l d c ~ i g n ~ t a n d a r d s : ~  n n c  and puhlk health spcciallst. iound the huild~ng ~1ccup2nrs 
r n ~ d  I a r l ~ c  0'Neal.a psnner u ~ l h  Holland & Kn~ght. the law firm had rl~hstant~ally h~gher lelcls of rymptoms tllrn the unexooced 
which represented the county. "The severity of problems in the Mar- control group. 
tin County Courthouse and Constitutional Office Building caused In December 1992, following those and other findings which 
not just physical plant problems but county employee health pmb- supported the likelihood of building related illnesses, the inhabi- 
lems that had to be addressed. tants of  the buildings were moved to temporq  office space. Ex- 

The suit stemmed from a series of continual problems leading tensive renovations started immediately after the evacuations. The 
to the eventual abandonment of the buildings, which were com- county anticipates reoccupying the buildings this month. l 

Julv 1996 

Many SBS Illnesses In Adults Discovered To Involve Stachybotrus 
Expert:Toxicicty, Not Allergic Problems Are Key said that."When stachybotrus grows. it is o k n  found witha variery of 

Stachyhbur, a black mold which grows indamp areas of buildings other types of mlds. So what k experts at CLX a~ looking at is that 
and homes in the presenceofcellulose fibers,is increasingly beiie,i&n. slachybohus may be just one ofseveral molds which is responsible for 
tlfied ar 3 prubl;m In tnc ~n\.crt~gauoa or srrk b ~ ~ l d ; ~ ; ~  syt&on~c a \anew of ~Unesses. Fn$isonmcnol inrc\tigators m looking dl u h ~ l  
ISUSI nauonwidc. Stach\horms mcivcd a m t  dea of anmuon car. o h r  t\pes of mold or funp;~ arc found in rhe same co\irvnme~ll III ad- ~ ~ - ~ ,  ~ ~ , ~~~~~-~~ . . 
lier this yea when several infants in Cle\,eland where diagnosed with dition lo stachyboms. AUican say is that from my own experience is 
a were  lung disease believed m be caused by stachybotws mold. Sev- that stachyboms is almost alwaysaccompaniedby other molds and bac- 
era1 infants died as a result of contracting lung disease which many tnia." 
doctors and experts a1 the Centers for Disease Control and Prevention 
(CLX) in Atlanta wasdirectly related to inhalation of stachybotrus. Prime Suspect? 

Now. stachybonus is k i n g  examined as a potential suspect in rr- Asked if stachybotrus is a prime suspect in many SBS cases, Yang 
pond :awe of SBS uhere :~clult uorken III hu~lJ~nps haie h u r n e  111 u ~ d  thdt ' our compan) 1s h~xcal In tcrmsof what i t  uhxnei, h a u w  
and are lrndblc lo R ~ I ~ I  lo ~ h r  uork r~~$~n?nrnt:~l l  nhcn uc eo out to a ibh. it i$ in a building kat dn'dy bas proble~~~,. 

Toxic Effects Observed 
Dr. E c k d t  Johanning, medical director of the Eastem New York 

Ceupational Health Program in Latham,N.Y ..andoneof the foremost 
authorities on stachybotws, told Indoor En1,ironrnent Revieus that "a 
recentshldy I was involved inon adults in buildings where smhybobus 
is found detested an increased prevalence of eye, skin, respiratory or- 
gan pmblems and neuroloeicd impairments. We found a relationship 
between neurological toxicity prohlems and the presence of toxigenic 
fungal materials, pxliculaly stachybohus. 

"We now believe that the problems associated with sl~achybolrus 
are mainly aswiated with toxic~ty pmhlerns and not purely allergic re- 
actions .... W i l e  stachyh>bus ii not typically conlinon, we are finding 
it more and more. I klieve that this is kcnuse many expens are now 
aware of the ptml ia l  for stachyhotms to k a problrrtl in many hu~ld- 
ings where damp,moistconditions m foundand arekner able to iden- 
tify it during building investigations." 

Chin Yang, president of P&K Micmbiology in Cherry f{ills. NJ.. 

So we ~ ~ e ~ s t a c h ~ b o ~ s  present in many sites that we visit. This is true 
hause many of the buildings that we visit are known to have many of 
thechronicconditionsthat dlow stachybotrus togiuw,especially those 
withchronic water pmblems. And slachybolrus is known logrow read- 
ily in a damp envuonmenl where cellulose materials is also present. 
many of the conditions that caux a building ownersor manager to call 
usout in the First place." 

Yang told indoor Envirurwnent Review lhat "actually, stachybotrus 
is quite common is the nslr\ml envimnment, which isoutdoors. It is not 
a new Find. What is new is that many experts are now able to identify it 
during building investigations and other medical experts are now ex- 
amining the potential health problems it may generate." 

Yang ssid he is familiar with adocurnented case reported in Chica- 
go in the mid-1980s where the hazards fmm slachybotrus were traced 
to a wide variery of illnesxs in adults. "mere have been severid cases:' 
he iaid."where people havegotten sickfmm moldy buildingsand where 
stachybobus was at least aconkibutingfac%r. But you have toremember. 
stachybotrus rarely is found in isolation. There are other molds and 
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fungi present which together may be responsible for causing adverre Yang emphasi~rd that "there anr ver). few people.outside the in- 
healtheffects. Wejustdonot know forcertiunat.tstimewktterstxhy- door air specialists, who are able to identify and remove rtachybouus 
hhus is the only factor causing h m  to adults and children, especial- properly. And from the samples that our company receives, we have 
ly since it is not found in isolation." Feen an increa5e in stachybotms in many buildings. So it is important 

loeducate people lo recognize stachybohs and train them how to deal 
Expert Knowledge with it properly. B U ~  with some of the recent press attention, more in- 

Both Johanning and Yang emphasize that extreme caution must be doorenvhnmental specialists are looking for stachybotrusand are k -  
taken whencleaning andremovingstachybobus from where it is found. coming more familiar with pmccdures for handling and removing it. 
"You have tobe very.ve~ycarcful whencleaning stachybohus fromthe But more must be done. 
envimnment it i s  found in," said Yang. "this particular toxin can easily "But people who discover that they have a chronic water problem 
become airborne, and can spread throughout a wide area, and then can either in their home or in their building should be aware that stachy- 
also k easily be breathed in h u g h  the lungs. 7 % ~  i s  why you must b o ~ s  may develop. And he key is to deal with the water or moisture 
know how to clean up stachybbus correctly. Not knowing what you problem when it is fust detected." W 
ye doing can spead stachybotms thmughout anentire building or hone.'' 

July 1996 
NlOSH Study Links Environmental Quality To Health Conditions 

A recent andysis of indoor envimnmenwl quality has determined impved  away fmm the worksitc included irritatedeyes (30 percent). 
there is a measurable a~sociation b e m n  exposure and health condi- fatigue (25 percent), headache (25 percent). nervousness (23 percent), 
tions.Tne National Instiwe for Occupational Safety andHealth (NOSH) and sruffy nose (2 1 pemnt). 
study also showeda high prevalenceof sick buildingsymptomsamong Results from the multiple symptoms groups studies indicated the 
occupanL~. symptoms that are exprienced "frequently" and improve away from 

7he smdy reported on the multiple symptoms of a maximum of  75 the worksite also were the MAS (8 percent) and MLRS (2 pemnt). 
employees in 80 office buildings. Relative risks for MLRS were debris inside the HVAC air inlake. 

The questionnaires the occupants were required to completed asked pooror no drainage fmmdrain pans and the air duchvork had never teen 
18questionsabout theirsymptoms.physiciandiagnosedillnesses,com- cleaned. Relative risks for MAS included the presence of suspended 
fort parameters and workplace stress factors. ceiling panels and failure to clean the air duct. 
The groups required at least fhKe symploms that impmve when the Among the relative risks of asthma. k i n g  diagnod alter he occu- 

padkipant was away from the worksite: pant began working in (he building were recent renovations including 
multipleatopic symptoms (MAS) -eye imblion,stuffyirunny nose, d rywa l l .d i  particulate filters and debris inside the HVAC air intake. 

sneezing: The researchers also questioned the pmicipants on their envimn- 
multiple lower respiratory symptoms (MLRS) - shortness of breath. mental comfort parameters and found that 50 percent experienced "too 
cough, wheezing,chest tightness: and link a? more than one &y per week in the previous four weeks. Oth- 
sick building syndrome - headache, fatigue, sore or d v  throat, ers mrnplained of it being "too hot" (35 percent). "too co16'(32 per- 
smffyi~nny nose or nasal congestion, or irritltcdcyes. cent). "too dry" (35 percent). and another 15 percent complained of 
The survey determinedthattheoccupants must experience the symp "tobacco smoke odors!' 

toms at work or one to three days per week in the previous four weeks The researchers alsoconcluded that the symptom rates were similar 
(frequently) or one to three d;~ys per week in the previous four weeks b Mher MOSH studies and those conducted by other researchers. 
and the condition improves when the employee is away fmm work. The results will prove useful far comparison with buildings with 

The individual symptoms that were experienced "frequently" and known indwr environment problems.. 

April 1996 
Building Air Quality Investigations: A Systematic Response Model 
Phase One: Personal Interview 

After acomplaint.the first action is for on-silepersonnel to go to the 
spaceand visit thecomplainant.This iscolledaphawonerespnw. On- 
site personnel will discuss the symptoms with the wcupant and check 
for obvious causes. It is preferable to spec& directly to the person who 
is experiencing discomfort. hut. in %ilme cases.due tocolporate policy. 
personnel issues or security concerns, this will not be p~s ib le  and we 
instead speak with the penon'ssupervisoror,for a larger tenant. the of. 
fice manager or person assigned to be landlord liaison. 

The lwdlord representative will lwlk for obvious signs of a genenl 

the tep may look for obstructions lo the flow of air, printing or other rna- 
chinery.gluingoperationsorotherunusual prweses within the premis- 
es. The nose i s  a sensitivechemical detector and should be used along 
with the other xnses and common sense. 

A basic test for ventilation is to feel for air movement in the m m ,  
or better yet, at the diffu.xr. Signs of water or previous water damage, 
or anything which has changed recently or mund  the time the com- 
plains slarted can he a clue. The occupants may have thoughts about 
what has caused the problem; they have spent considerable time o b  
%wing their runoundings. 

ient~lntloti ! i rnn~zi  -tr .rclln.: cf:onL~r-ln;ltion \!'~llleule ~~rldk,r:oi. 
Irn h:i\~.nnm,t ober (he II \ '+C -\<tent. ti-e trlnnl .>tl?n rcl-tlnc ccmlr.,l Phse Two: IA)H Tkch Action . - . . . . . . . . - . . - . . . . . 
of the temmnture mdfanoKnt~on.Te~ants have knknoW,ntoblDck The flex1 stage of responx consists of low tech actions within the 

. . - , . - - r - . . . , . . . . . . . - .  ~~ ~~~~ ~ ~~~ 

leased premisPd can L.ause conmination air, ficrefore. type of filtralion (see discussion under section above), condensate 
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pans. coils. air inlake Iwatinn, temperature and humidity in the space 
and areview of many ofthe relevant items foundln the preventive main- 
tenance discussion above. 

A simple technique for conliming the presence of outdoor air to an 
air conditioners is to insert 3 thermometer into the outside air duct and 
sae ifh temperature is representative of the outside temperature. 

Tne goal of phases one and two is to identify acause of the problem 
which can be corrected, or, in the absence of a proximate cause, to 
make some change in the operation of the building or its ventilation 
systems which will be sensed and noticed by the occupants. Air qual- 
ty is a very subjective matter and most complaints do not result fmm 
measurable deficiencies. Changing a fan switch from the auto tothe on 
position (which will cause i t  to run continuously even when there is no 
call for heating or cooling) will result in more continuous ventilation: 
cleaning the dust tracks From an air diffuser will eliminate an unpleas- 
ant visual experience. Air economizer systems can be installed in old- 
er systems which do not *ady have &em; these allow the interior to 
receive a good flushing with outside air when weather permits and of- 
ten have satisfactory paybacks on energy for systems larger than five or 
ten tons of air conditioning. 

Phase Three: Consultant 
When all else fails,call in aconsultant.The responsibleones will go 

through steps similar lo those described above before beginning lo test 
the air. We have found air testing useful only under very limited cir- 
cumstances: 

> 
there is a clearly identifiable source, such as a spill of dry cleaner 

fluid and the premises must be 'cleaRd" prior to re-occupancy: 
the use of C02 sampling for use as a surrogate for ventilation rate 

and to calm fears; 
in high risk si~ations, culturing cooling tower water for bacteria; 

and 
nothing is wrong, but a tenant is not satisfied without independent 
testing - in these circumstances,the tenant shouldat b s t  panici- 
pate in. i f  not foot, the entire cost. 

-Sick Bullding Syndrome 5 

New Spaces 
Contracts with arrhitecu and eng iwn  should be explicit in calling 

out indoor a& quality as one of the criteria; this puts the burden on !he 
designers and keeps them on the hook in the event of an unfortunale 
claim.The design stage is the best time to review placement of fresh air 
intakes and exhaust, taking into account not only present use. but pos- 
sible future uses of the building and adjacent areas. With more efficient 
lighting and less commonly, ice HVAC systems, it is possible to re- 
duce supply air quantities ro levels which will mol  the space but will 
not provide sufficient air movement for comfoil.Therefore.a minimum 
of0.6 cubic feet pr minute pcr squan foot or air conditioning supply 
air should be u.&. 

Aii conditioning desiprs are fond of interior duct lining because 
of its sound anenuating propetties. But the potential for the intrcduc- 
tion of fibers into the air, the moisture which may be trapped in the lin- 
ing and thereby encourage microbial gmwh andour experience that the 
glue and fasteners often f d ,  sending pieces of  the lining downstream 
where they may enter the m m  or clog the duct. 

It is best in new buildings orncwly consmMedtenant spaces to flush 
the premises with fresh air. Ifthcre is no time todothis, the HVAC sys- 
tem can be operated at night and with greater than normal amounts of 
fresh air for the fmt few weeks of occupancy. 

The first line of "defense" against indoor air quality problems is h 
on-site properly management team. Their effort? can be strengthened 
by their knowledge and comfott with the issues and causes of the pmb- 
lems. The personnel consist of a professional engineer (PE.) with cx- 
pcrience in mechanical systems and environmental issues, legd coun- 
sel with a specialization in environmental law and a vice-president with 
ovedresponsibity adauthority t o d i e n v i r o m n r a l  compliance. 
The test equipment is availabk for use by the PE.. and. where appm 
p h .  he will assist with the seleaionofconsultants andconhacton.% 
PE. is also available to speak and visit directly with tenant5 for inves- 
tigatory p u p s .  but also for general education. 

Larry Srhoen is the f m r  mechnnical engineering mnngerfor The 
Rome Co. He is currenrly presidenr of Schoen Engineering in Calm- 
bia, Md. 8 

( - b r i l  1996 

Federal DOT Building Finally Labeled 'Sick' 

I A panel of indoor air quality experts has decland the Department of 
TnnspoMion (DOTI headqumen in Washington a "sick building." 

The announcement comes after a four-month investigation of med- 
ical exams. microbial and chemical testing and the gathering of base- 

I - line information on the HVAC system.The only new element found in 
the latest mund of tests was an elevated level of hydrocarbons, but of- 
ficials cannot pinpoint the source of the hydrochns. 

Source or no source, though. the building is now officially "sick." 
"All theconsult3nts agree that cleaning the building ventilation sys- 

tem and impro\,ing the ventilation system and general cleaning of the 
building are necessilry as won as possible," accurding to a GOT of& 

I 
cial. 

DOTand the Geneml Services Administration have contacted the 
building's landlord. David Nassif Associates of Boston, to begin the 
cleanup. 

WTplans lorelocate employees frompdonsof the building, but 
officials said total evacuation of all 5500 occupants probably wouldn't 
be nccessaty. 

The cleanup is scheduled to begin next month and last through the 
summer. 

Whencontacted by IdmrAirReview,building manager Don Jerk 
ins confmed investigators hadn't found the source of worker's health 
complaints. 

The building first began showing symptoms last October when 134 
of the 200 employees on the eighth floor noticed a moldy smell in their 
Federal Railroad Adminisnation offices. The e~nployees were rela-at. 
ed to the ninth flwr. but many complained that the symptoms, while 
diminished, were still present. W 
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April 1996 
Investigating Workpace Pollutants Must Include 
Search For Occupant, HVAC, contaminant Sources 

Whether a foul odor has permeated the sixth floor or microbials manager should arrange for medical evaluation. 
have contaminated the ductwork, it is critical the building manag- Complaints nf swelling. itchingor imtationofeyes.nose orthroat 
er follow a detailed process of investigation to ensure no clue is by occupants should prompt the building manager to suggest med- 
missed in the evaluation and mitigation of  indoor pollutants. I f  one ical attention for allergies.Meanwhile, the building manager should 
hazard escaocs undetected or is im~rooerlv treated. i t  can recur check for dust or microbial contamination due to sanitation orob- . ~~ 

and h a m  bdlh the building and its occupants. lems. waler damage ora contaminated ventilation system.The man- 
"The goal of the diagnostic building investigation is to identify ager should also check outdoor allergen levels and lookclosely for 

and solve the environmental complaint in a way that prevents re- sourcesof irritatingchemicalssuchas formaldehyde or those found 
currence." according to the Environmental Protection Agency 
(EPA). "The investigation is acycle of information-gathering. hy- 
pothesis formation and hypothesis testing.'' 

The investigator, whether it is the building manager or an out- 
side consultant, should first perform an initial walkthrough of the 
building that provides information about all four of  the basic fac- 
tors influencing indoor pollutants (occupants, HVAC system, pol- 
lutant pathways and contaminant sources). 

For example. i f  the complaint concerns an odor from an easily 
identified source. the building manager may want to study pollu- 
tant pathways as a next step, rather than interviewing occupants 
about their patterns of discomfort. 

A building manager who is already familiar with the layout and 
mechanical system in the building can begin identifying potential 
sources and pollutants in the HVAC system. Having a copy of me. 
chanical and floor plans can be helpful at this stage, especially i f  
they are reasonably current. 

Looking For Obvious Problems 

in some solvents. 
After gathering as much information on the potential causes of 

indoor pollutants. a building manager should develop one or more 
hypotheses that could explain the occupant complaints. The inves- 
tigation can then be shaped to collect information that will either 
support or refute the hypothesis. 

Collecting more information about the HVAC system may be 
necessaly for the building manager lo get an accurate fix on the 
problem and to support his hypothesis. 

The building manager needs to make sure that the air distribu- 
tion system is not introducing outdoor contaminants or transport- 
ing pollutants within the building. 

An evaluation of the HVAC system may include limited mea- 
surements of  temperature, humidity. air flow and carbon dioxide. 

Engineering Study May Help 
A detailedengineering study may be needed i f  the investigation 

discoven problems such as the following: 
airflows are low; 

The manager can also ask facility staff to describe the operating HVAC controls are not working or are working according to 
schedule of eouioment. and obvious oroblems like blocked diffusers inaooro~riate strateeies. and . . 
and malfunctioning air handlers can be corrected to see i f  the com- 
plaints disappear. 

An eye should be kept out for any odors. excessive dust or stain- 
ing, as well as i f  sanitation problems like debris near the outdoor 
air intake, visible mold growth or major water damage could be in- 
troducing contaminants. 

I n  addition. the building manager should check i f  there are any 
conditions or activities occurring in or near the building, for in- 
stance.const~ction. automobile exhaust from a loading dock, or a 
generally high pollencountorpollution count in theoutsideair. that 
couldbe related in timing.location and healtheffects tocomplaints. 

A building manager investigating complaints should also becer- 
tain the thermostats, diffusers. fans, dampers and filters are operat- 
ing, clean and in g w d  condition. 

I f  not, the building manager may want to pursue a series ofques- 
tions to pinpoint the problem. 

The questions should include: 
Ifoperating procedures exist. has the staff k e n  following them? 
Do records indicate the ventilation system was commissioned 

(set, tested and balanced) after construction'? 
Do records indicate that system components are regularly in- 

spected, calibrated and adjucted'! 

Symptom Patterns 
Following symptcrrn patterns can also aid the huilding rnannper 

in locating indoor pollutants. 
I f  occupants are cumpli~ining of he;ld;tchc, lethargy, nausea. 

drowsinessor dizztnes?. and the onset was acute. sudden or severe. 
the pollutant may be carbon monoxide poiconing and the building 

.. . 
building operators do not understand or are unfamiliar with 

the HVAC system. 
I f  this is the case. the building manager should review docu- 

mentation on the HVAC design, installation and operation to pro- 
vide more information about the original design and later modifi- 
cations. 

I f  there is no documentation on the mechanical system design, 
much more onsite inspection will be required to understand the 
HVAC system. "The HVAC system may have been installed or 
modified without k i n g  commissioned, so that it may never have 
performed according to design." according to the EPA. "In such 
cases, good observations of airflow and pressure differentials are 
essential. In addition, load analyses may be required." 

The manager can also seek additiunal information by inler- 
viewing the facility staff to identify conditions that may explain 
the complaints. 

The discussion could reveal that the staff is not operating the 
building according to its design because they do not understand the 
design logic of the HVAC system, they have k e n  asked to run the 
HVAC system at the lowest plssibleenergy cost, they lack the prop 
er madpower. or the HVAC system has not k e n  modified to ac- 
commodate changes in the use of space or increases in the occupant 
population. 

In addition to talkine to slaff. the bu'ildine manager mav have to - - u ,  

perform an on-~i le investigation. 
An on-site inue5tigation involves checking the temperature and 

humidilv lo \er whether the comolaint area i s  in the comfon ranee. 
R ltldln$ rnmlrger, \hould :neck tor $nrllcltorc nt ~ns~lcqlr lr .  ten- 

~ t l ~ t t o n  Tot nswnie. I, S t I R  4E Suniard 0?.64. \'cnul;ttto~: iur 



FoN 19% Special Industry Reporl .  

Acceptable Indoor Air Quality. being met. In addition. they should 
check that grilles. diffusers and fans serving the complaint are op- 
erating properly. 

Sometimes, the HVAC system itself may be the source of con- 
taminants. Building managers can check for corrosion, water dam- 
age or standing water, mold growth or excessive dust in ductwork 
and debris or damaged building materials in ceiling plenums. 

In addition, i f  the mechanical room serves as a mixing plenum. 
the manager may want to check for stored solvents and deteriorat- 
ed insulation. 

What The Consultants Say 

-Sick Building Syndrome 7 

tants across the country to ask how building managers can ensure 
that indoor pollutants will not return. 

The majority conceded that building managers cannot totally pre- 
vent a recurrence, but they can greatly reduce risk simply by fol- 
lowing a routine maintenance schedule and ensuring that all the 
equipment is working up to specifications. 

As long as building managers stay on top of hazardous envi- 
ronmental conditions and potential indoor pollutant threats by us- 
ing a prevenlative maintenance program. they can reduce riskofin- 
filtration and contamination which can harm both the occupants and 
the facility. l 

Building Environmenf Reporf contacted environmental consul- 

April 1996 
Workers' Perceptions May Be Core Element To SBS 

A new study by Cornell University researchers has conclud- cluded. Symptoms like a headache, for example. can be caused 
ed that imagination, belief and job related stress,often neglected by poor indoor air quality, inadequate lighting, job pressure, or 
in sick building syndrome (SBS) investigations, may be im- noisy work conditions. 
portant in determining i f  the source of  illness in such cases is Hedge told indoor Air Review that people use their beliefs 
physical or psychological. and imagination to influence what lhey create or choose as a 

The study was undertaken to further investigate the rela- means to explain what they think is happening in their envi- 
tionship between atmospheric conditions, personal factors, oc- ronment and inside their body. 
cupational factors and self-reports of  SBS symptoms in the "Once a building occupant believes t h a ~  their air contains a 
workplace. colorless, odorless, yet noxious pollutant which causes eye ir- 

The researchers.Alan Hedge and William A.EriksonofCor- ritation, they wil l  focus on eye sensations for confirmation of 
nell's Department of  Design and Environmental Analysis. said exposure." Hedge said, adding that this may cause them to un- 
SBS is not solely anenvironmentally-induced disorder that aris- consciously create this information by rubbing their eyes more 
es as a consequence of exposure to air polluted by combustion often and increasing irritation. 
gases. volatile organic compounds or dust and particulates, but High job stress can alsochange a worker's perception of their 
i t  also reflects the outcome of  the interaction between a person mental, physical or environmental condition. by causing symp- 
and his work environment. toms related to SBS including headache, nausea, dizziness and 

A sample of  4,479 workers from 27 air conditioned office difficulty breathing. 
buildings, mostly occupied by private sector financial, insur- I n  addition, significant associations between symptom re- 
ance, sales and marketingcompanies completed a questionnaire ports and hours of computer use, level of job stress and amount 
on environmental conditions. sick building syndrome symptoms, of job dissatisfaction were found. 
job satisfaction, job stress and occupational and personal in- Workers who used their computers full-time reported more 
formation while indoor air quality measures were taken. The in- symptoms than infrequent users or non-users. According to the 
door air quality met current ASHRAE Standard 62-89. Venti- study, this is because environmental changes.such as the elec- 
lation for Acceptable lndoor A i r  Quality, guidelines in al l  trostatic field generated by a video display terminal screen. may 
buildings. attract more particulate conlaminants into a worker's breathing 

The buildings surveyed were selected according to the type zone, causing an increase of  symptoms. 
of  organization. type of  ventilation and office layout. Most of  Hedge said that because an SBS investigation can cause 
the buildings did not have known indoor air quality problems. SBS symptoms. a new method of  research may be required to 
Smoking was prohibited in six buildings, restricted to separately approach an investigation in such a way as to not alarm the oc- 
ventilated areas in five buildings and restricted to smoking ar- cupants. 
eas without separate ventilation but with local air filtration de- To better understand why stress, beliefs and imagination 
vices i n  six buildings. play a role in SBS symptoms, he believes studies that treat the 

Main office spaces in all buildings were ventilated hy either whole building as a doctor would treat an individual patient need 
a variable air volume or constant air volume Fystem with air to be implemented so the approach to the symptoms is calm.01- 
recirculation. A i l  buildings studied were located in the eastern derly and calculated. not G h ,  haphazard and disorganized. 
United States. Each building was studied between Januarv and In addition. Hedee said a data base needs to be develoued to 
June. 

Explaining The Sensation 
The results of the qtudy show that 76 percent of  workers in 

air conditioned bui ld in~s u ith acceptable d o o r  air quality. as 
defined by ASHRAE Standard 62-89. report at leas! one work- 
related SBS rymptom per month. 

Building occupants. however. often cannot accurately idcn. 
tify what i s  causing their sick building symptoms. the study con- 

. " 
provide appropriate background information of  SBS complaints 
that may be expected in certain buildings to serve as a reference 
for treatment. 

Controlled field qtudies. i n  which groups of people are sub- 
jected to a altered ventilation or cleaning and maintenance, and 
whose behavior is subsequently monitored to find a causal l ink 
between cymptoms and environment, is also considered neces- 
sary information to better define future SBS investigations. l 
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March 1994 
Judge: Evidence Lacking In Sick Courthouse Suit 
Workers' Claims Of Cover-Up Not Verified 

Seven current or former workers at the Orange County Cour- 
thouse in Orlando. Fla., recently turned to a federal jury in hopes 
of  proving they have become ill from working in the building. 
according to a report in the Orlando Sentinel. However, their 
efforts were denied by the judge before the case was able to 
reach the jury. 

U.S. District Judge G. Kendall Sharp ruled against the plain- 
tiffs after a motion for direct verdict by the defense. The case 
was dismissed on the basis that there was not enough evidence 
presented by the plaintiffs go to the jury. 

The workers. who mostly suffer from respiratory troubles, 
contended the county privately acknowledged high levels of tox- 
ins and pursued a cover-up. especially when it hid a 1981 re- 
port warning of  asbestos problems. There has also been testing 
done to classify the building as " s i ck  and the workers suffer- 
ing from building related illness. 

The workers, who alleged their civi l  rights were violated, 

wanted more than $3 million. 
The plaintiffs were optimistic of winning because two times 

last year employees won workers' compensation claims based 
on similar accusations. 

The employees suit was based on acivi l  rights claim covered 
under section 1983. 

"What they [county officials] did is really an outrage." said 
Steven Mltchel. the lawyer for the plaintiffs. "This is a story of 
government out of control." 

But according to the defense, section 1983 was not designed 
to be used for this type of  case, especially in an employer and 
employee relationship because there are so many rcmedies out 
there such as workers' compensation. 

Ron Webster, a lawyer who represented the county told l n -  
door Air Review. some of  the plaintiffs were awarded worker's 
compensation but chose to follow through with a lawsuit as well. 

"There are a lot of  ways of getting redress other than a civ- 
il rights action." Webster said. H 

March 1996 
On-Site Nurses May Be Right Prescription For.Sick Buildings 

In  buildings where sick building syndrome (SBS) is suspected 
because employees have complained of  coughs, sore throats, im -  
tated eyes and headaches, the National Institute of Occupational 
Health and Safety (NIOSH) recommends, as an option, stationing 
a full-time occupational health nurse in the building to aid in de- 
termining the cause of the complaints. 

The in-house nurse can help address employees' health concerns 
without intenupling the workplace. Workers feeling sick can visit 
the nurse.receive advice on their condition and find out i f  i t  is sim- 
ply a virus or i f  it may be caused by on-site pollutants. When ap- 
propriate, the nunc would refer the worker to a physician who would 

respiratory difficulties and eye, nose and throat irritations. In re- 
sponse. management encouraged sick-feeling employees to f i l l  out 
health complaint forms and BEHA placed a full-time nurse at the 
site. 

If BEHA had relied on the forms to assess the problems, the de- 
partment would have underestimated them. Condon said. 

Often workers would not fill out the foms because they did not 
want to be deemed "complainers."The nurse, however. spoke with 
staff and recognized that the skin rashes and other problems were 
far worse than reported. The source of the problem was mineral 
w m l  fibers from fire proofing material used in the building. 

v~sit the site once n week. "ljaj lrlp .I nurse LBII ,I~C m ~ d e  il trrn~rnduu; rl~ilrrence."Condon 
"Onc area u herc uorklne u ~ t h  nurses has hesn o i  unklie\shIe iald. hut allJed that htr~ne a nunc 8s cxmnslvc. costme $ 1  SIN) J 

help and value is in trying toevaluate ind~orairpmblems.orSBS,~ week or $M),WO for 10 months. 
- 

said SuranncCondon.director oilhe I\.las~~chucetts Depann~c~lt of Accordin? lo NIOSH. nurser can pla) a kc) role In hcip~ngio~n- 
Health , t3urc;iu o i  En\ ~runmcnlill Ile.~lth ,\sse>xn.cnt (UTHAJ. virli~c\ and c~~mmunrr~es rdrntil'v and tolvc occunlt~on~l dnd rnvl. 

The bureau had a full-time nune stationed at the Suffofk Coun- 
ty Courthouse in Boston. where employees hove complained of 
coughs, chest tightness. asthma, sore throats. headaches and other 
symptoms. 

A NIOSH investigation linked the problems to waterproofing 
chemicals containing volatile organic compounds used in part of 
the building. 

Scientists can measure airborne toxins. and epiden~iologists can 
record people petting sick, but it takes someune who is part of the 
medical community to determine what is a real symptom. Condon 
said, adding that scientists and researchers don't have that exper- 
tise. 

Infurm3tiun gathered by a nurse hrlped BEllA decide to close 
one of Boston'> Registry of Motor Vehicles building\. 

In 1994. staff u~mpla~ned about problems such as skin rashes. 

Ionmental health problems. 
However, to maximize this opportunity, workplace and envi- 

ronmental health issues should be more focused on nune training. 
Unless they pursue a master's degree focusing on occupational 

orenvironmental health, nurses are not well trained in these issues. 
said Moira Shannon, nursing consultant with the Department of  
Health and Human Services' Division of Nursing. 

To help address the prublem, the Division of Nursing spear- 
headed a multi-agency effort resulting in an Institute of Medicine 
report called "Nursing, Health and the Environment:' Shannon told 
Indoor Air Revit.w. 

The report discusses environmental health as a core function of 
nursing, pruvides an overview of environmental health hazards and 
defines a nurses' scope or responsibilities. 
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New Insurance Policies Help Indemnify Building Owners From SBS Liability 
- Because of increaxd indoor air pollution claims. building owners lution. such as the tenants in the building who may be affeckd by the 8 ;w \n.k~ngm~rcexlcnr~vc rirurancccotengc ksono:omp~hen~~rr <pill's funn.  Bntt ua.i 

ncned llabilin rCGL wli;ics.uhlch w intended toco\.er Milt in- Bulldine o ~ n e n  v,lthu~t a xoarate ilr;ueht mlluuon wli iv. how -~~ 2 ,  . .  
jury and property damage faced by ownen, to indemnify themselves. 

I "Building owners axe not typically covered for sick building syn- 
drome under CGL policies because there is usually an "absolute pollu- 
tion exclusion" clause in the policy, which negates any such claim" 

I 
.. said Scott Brin, managing undehter  for Environmental Compliance 

Services (ECS) in Exton. Pa. E€S is an underwriting manager for Re- 
liance National's envimnmental accounts. and one of a few insurance 
companies, dong with AIC and Zurich, willing to spccificdly under- 

I 
- write sick building syndrome (SBS). 

"In response to thcsc claims, building owners are seeking mom in- 
surance protection," he said. 

According to Britt, five years ago there was little interest from 

I building owners to purchase any type of  pollution insurance. But 
recently. 40 people to 50 people a month are having their building 
examined and underwritten specifically for pollution insurance by 

- ~ 

~~~~~ - .  . ,. 
ever, may still be successful in transferring the financial risks associat- 
ed with indoor air pollution to their insurers. 

Irene C. Warshauer, a l aye r  with Anderson. Kill.Olich & Oshin- 
sky in New Yo*, who specializes in oblaining insurance coverage for 
policyholden,said r a n t  wurtdsisions have substantially undermined 
reliance by insurance carriers on standard pollution exclusion clauses 
under CGL policies. 

Warshauer contends the specific language in absolute pollution ex- 
clusions can be challenged. 

"While it may seem obvious to most people that pmlucts such as 
carpets, paint and other substaxes u d  in a building and its units are 
not pollutants, insurance comwes  attempt to avoid their contractual 
obligations by arguing that the pollution exclusion bars coverage for 
SBS caused by such elements," she said. 

Maryland's highest court, the Colut of Appeals. in Sullinr w. All- 
ECS. ~ I ~ ~ I P I ~ u , ~ u u ~ c ~ . . I C ~ I ~  U~CXCIUS~IIII arflment, hold~ng Vlo an ~n-  

I k o r  to 1985. huildine owners sere usud l~  cuvcral for sick build- r u m c  co~nwm ha$ adun to dcfcnd and indcmnifv its w l l i~  holdcrs . , . . .  
. iflg syndrome under CGL policies, even though they contained pollu- in actions alleging injury &m exposure to lead paint,even though the 

tlon exclus~on clauses. insurance policy contains one or more pollution exclusions. 
But, in 1985, insurance companies added an abvllute pollution ex- Warshauer said the Sullins case exposed the insurance industry's 

attempting toshill liability of all indoor pollution claims to buiid- intention to exclude only environmental pollution damage from wver- 
mp, ownen. ape asevidenced by the use ofthe words"dischw:'"dispersal:' "re- - - ~ n  insurance industq expelt told Building Environment Repon in- IE&:' "escape:'   con tam in an^' and "pollutants~ 
surance wmoanies have been exmmelv reluctant to underwrite indoor Ihe Sullins case also held hat the terms "contaminants" and "wl~ -~~~~ ~ 

air p e ~ u t i o n ~ b l e m s  such as SBS befawe "underwriten need to &- 
fine the basisofwhal they arecovering solhecompany will not be pulled 
into court on subjectivity." 

When purchasing insurance,along with aCGL policy ,buildingown- 
ers should purchase a sbaight plluiion insurance policy, which effec- 
tively wraps around the CGL, filling in any ambiguities that could lead 
to liability. 

"Buying a CGL policy in combination with a straight pollution in- 
surance policy is the building owners best bet:' Brin told Building En- 
virotunent Repon. 

A pollution and remediation legal liability policy gives a wmbina- 
tion of fmt and Ulird party coverage, and covers both on-site pollution, 
such as a chemical spill in the basement of  a building, and off-site pol- 

lutants:' as contained in absolute pollution exclusion clauses are am- 
biguous when applied to product claims, she said. 

Brin agrees that "in some cases depending on how the CGL policy 
is worded by cerlain carriers, courts are going to decide the insurance 

~ ' 

company is liable, but contends that lhe majority of courts still uphold 
the pollution exclusion." 

Because some coum may uphold the"absolute pollution exclusion:' 
locating and keeping pre-1985 policies is impottant, Warshauer s i d .  
d i n g  that "ownen may be able to look to old policies to provide cov- 
erage for sick building syndrome cases. so they should perform a dili- 
gent a h  for them while making sure that no policies are discarded 
in the mum of document desrmnion:' M 

Februaw 1996 

I - NlOSH Responds To Sole SBS Complaint In Kentucky Clinic .. 
When one of only four employees at Ihr Lcikhfield. Ky.. clinic of 

I 
AdvancedOccupational HealthServicesInc.(AOHS) fe;uedsick build- 
ing syndrome (SBS) because of dizziness, heahches, forgetfulness and 
aswangetaste in hismouth.theNational Institute for Occupational Sale- 
ty and Health INIOSH) in Cincinnati waq called in to investigate. 

I 
NOSH received the cumplaint last June and visited the Leitchfteld 

office soon after to perform a health h m d  evaluation. 
The evaluation included measurements of carhon dioxide, temper- 

ature and relative humidity !&en throughout the clinic's work day. In - addition, general area air snmples were collected using thermal de9orp- 
tion tuks and charcoal sorbent tubes lo identify and quantitate any 
volatile organic compounds IVOCs) present. 

- Gregoly A. Rum, the lead NlOSH investigator. discovered several 
prohlrms in theclinic but no ringlc cause for the miployee'scomplaints 1 ofSBS. 

High C 0 2  
T k  most obvious problem. the report stated. was the high level of 

c&n dioxide.Tne level nieasured June 15 gradually increased during 
the work day and generally exceeded 1CW.l parts per million (ppm) 
throughout the facility. suggesting inadequate ventilation, Burr said. A 
level of 800 ppm should trigger an inspt ion of  the HVAC system. 

Even mure surprising to the investigators w a  the higher than ex- 
pected carbon dioxide concenlrations at the beginning of the work day - - 
;hat averaged approximately 750 ppm. With theofrice empty overnight. 
combinedwith a low ~ccunantdens~tv.cuncenb~tions would havebeen 
expected to reg15ter d~ghtly above ambient concentrattons of 300-350 
ppm. 

Burr said the concentrations measured in the office mas were re- 
markably high considering them are only four employees in a 3.W 
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square fwt  oflice space. Thls is slgn1lic3nt hecause normnlly carbon In addition to making impmvemenlj to the HVAC system. investi- 
dioxide levels are too low to get readings of this magnitude when there gaton notd other problem area$. 
are less than seven emvloyes per I IXX) w.R.  Thedarkroom used for developing X-ray phi11opphs lacked a ven- 

Burr also collectei infum.ation rm tcmperature and relative hu- tilation exhaust system to reduce migntion of chemical odors asmi- 
miditv because of  their ootential effect on occuoants' oerceotions a t d  with the develoamest anress to the sumundine offices. lovesti- . . 
of the indoor environment. 

Several adjustments were made to Ute thermostat during the work 
dav. 'lk recorded indwr temwrature levels fluctuated between 66 F 
anh 78 ~ i a  range of temperaiures not within ASHRAE's summer 
comfon guideline of 73 F to 79 F. Relative humidity levels were hum 
38 percent to 50 percent. within [he guideline. 

The qualitative analysis of  the thermal desorption air samples 
revealed the presence of a variety of chemicals, but only ethanol 
(ranging up to 2.2 ppm) and isopropanol (ranging up to 1.4 ppm) 
were present in quantifiable amounts (concentrations well below 
any applicable occupational exposure criteria). 

gatm also recomme&d k&ing the door lo the & c l d  during 
X-ray development. 

The exhaust fmm the two bathmoms adjaccnr to Ule nurses' station. 
cumntly venting into the spax above the suspnded ceiling.should be 
vented outside Ule building. 

Theamount ofoutside air provided by Uie HVACsystemshouldbe 
increased. 

Although h e  clinic is reprtedly in the process of making the nec- 
essary comtions. Pamela Hulsey . an AOHS admidstrator. refused IO 

comment on the matter when contacted by Indvor Air Revieu,I 

Februaw 1996 
Proposed IAQ Rules Haven't Clarified SBS, BRI 

The history of  indoor air quality and related complaints co- 
incides roughly with the institution of building energy conser- 
vation programs. As with any mandated program, there was a 
period of  adjustment and confusion over the energy standards. 
which precipitated comfort complaints from building occupants. 
I n  many cases, building operators became overzealous in their 
desire to comply with the new standards, which exacerbated the 
indoor air quality issues. Complaints generally fell into two cat- 
egories: 

those that represented a true health risk; Building-Related 
Illness (BRI) ,  and 
those irritants that were perceived to be a risk. sick building 
syndrome (SBS). 
Thesc issues continued to generate interest through the 1980s. 

but it was not until the late 1980s and early 1990s that the in- 
door air quality issue generated serious atlention. In 1994, the 
Occupational Safety and Health Administration (OSHA) intro- 
duced a performance based set of proposed regulations gov- 
erning indoor air quality. The complete text of these regulations 
was published in the April 5. 1994. issue of the FederalRegis- 
ter, and public comments were solicited. 

The comments received by OSHAexceeded 35,000: far more 
than any other single proposed regulation, and the debate ex- 
tended well beyond the original projected period. These volu- 
minous comments and protracted debate wi l l  likely result in 
modifications to these proposals, and perhaps a second round 
of publiccomment. I t  i s  generally accepted that some modified 
form of these proposed regulations will become law, but per- 
haps not until 1996 or 1997. Thisdelay in irnpleinentation wil l  
allow building owners and managers to arm themselves with as 
much knowledge as porsihle in the next two years so these new 
laws can be integrated into work schedules, and more impor- 

ically verified, which adds to the frustration and discomfort. 
The fact that most people report feeling better after leaving the 
building only adds to the solution difficulty. 

I t  i s  important to document the specific complaints so that a 
productive course of action can be taken. There are three gen- 
eral case complaint or symptom groups, and each relates to air- 
borne pollutants in different ways. 

The non-specific upper respiratory group includes conges- 
tion.coughing,sneezing,mnny nose andgeneral complaints as- 
sociated with mucous membrane irritation. Additional symp- 
toms may include eye irritation. headaches and general 
discomfort and lack of  a feeling of  well-being. This is the largest 
SBS category of complaints. and often one of  the most dif f i -  
cult to solve. 

Complaints of  flu-like symptoms include nausea,chest tight- 
ness and pain, intestinal discomfort such as diarrhea, constipa- 
tion and cramps, in addition to the upper respiratory symp- 
toms. 

People reporting flu-like symptoms often list dizziness. 
lethargy or weariness, and attention span deficit among their 
complaints. Some people i n  this category have what is known 
as multiple chemical sensitivity (MCS) and can react to clean- 
ing products. personal hygiene products and fragrances. and en- 
vironmental tobacco smoke. 

Allergy-related symptoms are often difficult to differentiate 
from the upper respiratory complaints, since the two are so close- 
l y  related. What tends to separate the two groups is that, in ad- 
dition to the basic upper respiratory complaints, people in this 
group also report dizziness. lethargy or weariness. attention span 
deficit and skin rashes or itch. Where itchiness or rashes are not- 
ed. i t  is important to idenlify the source; is it a contact rash. or 
is i t  the result of  an inhaled antigen? 

tantly, into operating budgets. 
While the proposed OSHA regulation and the media arten. Increasing Medical Claims 

tion around it-has increased geneid awareness ot  the indoor air These questions and issues have caused the incidentsof med- 
quality issues, i t  ha.; not adrquately clarified the SBS and BRI ical claims hy employees to increase, along with medical treat- 
elements. men1 for a variety of allerglc maladies inc lud in~ asthma. 'The 

SBS Not A Health Risk 
National Center for ~ea l th~ ta t ic t i cs  (NCHS) haslogged an in- 
creasing trend in the area of asthma incidence. morbiditv and 

SRS ih  not J health risk. although ~t is u~de l y  perceived a? mortality on ;1 n;lIional level. The current estimated cost for 
ruch. The complaints cannot he ulinically diagnosed or med- treating asthma is just over I percent of  all health care costs. 
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The cumulative effects of the decreased ventilation rates on which easily attach to solid materials within the building, and 
the SBS issue have been documented. The National Institute for to microscopic particles suspended within the air. I t  is these air- 
Occupational Safety and Health (NIOSH) for example, con- borne particles that are inhaled into the lungs. Some of  these 
cluded that 52 percent of  all SBS-related complaints were the particles radiate a large amount of alpha radiation over a rels- 
result of  inadequate ventilation and dirty.contaminated aircon- lively short periodof time. I f  this rapiddecay occurs in the lungs. 
dilioning systems. damaee to tissue and increased risk of  lune cancer can result. 

Dangerous Illnesses 
BRI is the group that i s  truly dangerous to human health: Le- 

gionnaires' disease and Pontiac fever being the two most well- 
known. Of the two, Legionnaires' disease i s  the more serious. 
with fatality rates of  about 15 percent. Fortunately, a Legion- 
naires' disease outbreak usually affects less than 5 percent of 
those exposed to i t .  

Pontiac fever has symptoms similar to flu and is not fatal. 
but nearly 95 percent of  those exposed to i t  develop the disease, 
usually within two or three days. The Centers for Disease Con- 
trol and Prevention (CDC) in Atlanta estimates that there are 
between 25.000 and 100,000 cases of legionellosis annually i n  
the United States. One reason for the large range o f  values. is 
that in many cases of  Pontiac fever, the patient either assumes 
that i t  is the flu,or it is misdiagnosed as the flu, and not reported. 

Legionellosis is caused by the legionella pneumophila bac- 
teria, of  which there are 31 currently known species with 50 
serogroups. Legionella is an ubiquitous marine organism pre- 
sent in nearly all water sources. Because low numbers of  le- 
gionella can survive routine potable water treatment where in- 

' sufficient chlorine is used, they can colonize i n  the system and 
be transmitted to homes and other structures. 

There have been no documented cases from drinking water 
containing legionella. To contract legionellosis. the organism 
must become aerosolized and must be inhaled deeply into the 
lungs by a human host whose defenses are unable to stop the in. 
fection. The organism must also be virulent and in sufficient 
numbers to cause disease. Risk o f  infection is greater in older 
people and those who smoke, drink or are i n  an immunocom- 
promised position. 

The presence of legionella in water sources is not a guaran- 
tee of  disease, since there have been cases of high bacteria counts 
with no incidents of  disease. However, the studies have shown 
there is a reduction in the incidence of clinical Legionnaires' 
disease where there i s  a reduction of  legionella i n  the environ- 
ment. Most of  the incidents associated with building system 
components such as cooling towers and evaporative condensers 
have shown high legionella counts. 

- 
Radon Poisoning 

While not a disease per se, radon poisoning must fall into this 
category. l t  is necessary to understand what radon is and is not. 
Radon gas has recently been identified as a major indoor air 
quality problem primarily in the residential area. but can occur 
in commercial structures that are constructed with slab on grade 
design. 

The United States Environmental Protection Agency (EPA) 
and the United States Public Health Agency announced that 
radon-induced lung cancer is one of today'? most ~erious health 
hazards in areas where i t  can occur. The actual health risk re- 
sulting from radon is not from the gas itself. hut from the de- 
cay products of gas. commonly referred to as radon progeny. 

Like all radioactive elements. radon gas goes through a se- 
- ries of  phase changes over lime. Radon gas seeps into basements 

and turns into a series of  charged atomic-s~red decay progeny. 

TG greatest health danger is posed by ;he two radon decay 
products that release alpha energy (polonium 218 and 214). 
These small, atom-sized panicks are low i n  penetrating pow- 
er; they cannot penetrate the first layer of  skin. However, i f  the 
radon decay products are inhaled. that same alpha energy can 
penetrate and damage the sensitive tissue inside the lungs. The 
tissue damage can eventually result i n  lung cancer. No other 
diseases or other health conditions have been directly related 
to radon at this time. 

Radon is one of the most well documented indoor air conta- 
minants. The relationship between exposure to radon and the 
occurrence of lung cancer has been clearly proven through long- 
term studies of  underground miners. Many of  the levels found 
in homes are similar to radon concentrations found in mines. 
The National Cancer institute has estimated that 5,000 to 20,W 
of the 130,000 annual lung cancer deaths in this country can be 
attributed to indoor radon. Recent research has also shown that 
lung cancer risks are increased for smokers exposed to radon. 
I t  is imponant to note that the health risk associated with radon 
is related to two factors: 
'the concentration of radon gas and its decay products, and 
t h e  length o f  time an individual is exposed. 

Current research suggests that a significant risk of  lung can- 
cer only occurs when an individual is exposed to elevated lev- 
els of  radon for an extended and sustained period of  time. as 
might occur to a miner or house occupant (e.g. eight hours a day 
for a number o f  years). A short or periodic exposure to higher 
than normal radon levels probably has n o  significant effect on 
a person's health 

Radon can seep into a structure through cracks in concrete 
floors and walls, floor drains, sumps. and through cracks and 
pores in hollow masonry blocks. This is why radon is more of  
a residential issue than i t  is a commercial issue. The lowest 
level of many commercial buildings is dedicated to parking or 
mechanical equipment. These areas are required by code to be 
power exhausted, so the airborne radon gas is evacuated. Homes, 
on the other hand, usually do not have exhaust in sufficient quan- 
tities to evacuate the gas. 

Direct measurement is presently the only way of determin- 
ing whether high levels of  radon exist. The EPA recommends 
that corrective action should be undertaken if the long-term 
average level of measured radon equals or exceeds 4 picocuries 
per liter (pCill). This does not imply that 4 pCi/L is a safe lev- 
el. however. The EPA guideline of  4 pCi/l represents a level es- 
tablished several years ago. primarily as a technical guideline 
based on the knowledge at that time. Generally, any exposure 
to an ioniaine radiation source like radon is considered a health - 
risk. 

Radon levels can vary greatly over the course ol'a day, week, 
season or year. The radon levels depend on insideloutside tem- 
perature differential, outside climactic conditions, moisture lev- 
els of  the soil. how the building is constructed, localized geo- 
graphical features and the operation of mechanical equipment. 

EPA recommends a two step process for determining i f  a 
radon problem exists and i f  corrective action is necessary: 

taking a short-term screening test. and 
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. i f  warranted. undertaking further long.term follow-up test. treatments. such as sputum induction and aerosol treatment in- 
ing. duce coughing. which causes the patient to eject infectious 
EPA and a number o f  state governments are currently i n  droplet nuclei (IDN) into the general atmosphere, increasing the 

volved i n  assessing the effectiveness of a variety of radon tech- risk of nosocumial infection. 
niques. Corrective measures, often referred to as radon mitiga- Other methods of  disease transmission control that are be- 
tion, usually fall into one of  three categories: source control. ing studied includes the use of  ultraviolet light (UV) sources. 
dilution and filtration. No single approach offers an effective There is controversy surrounding the use of UV. but not because 
control strategy. In most cases a combination of methods are it cannot k i l l  the bacterium: i t  can and does. The issue is how 
used to reduce radon levels to an acceptable level. long does MTB need to be exposed to UV, and where is the 

Source control involves preventing the radon gas from en- UV  placed formaximumeffccrivcncss. I f  the room is underneg- 
tering. Common sources such as cracks, drains and sumps can alive pressure, the logical place is at the inlet to the exhaust 
be sealed with caulking or special covers. Another approach in- duct, to prevent the infection from contaminating the ducting, 
volves "sub-slab suction" where air (and radon) is drawn from and the HVAC equipment. some argue that placing the UV 
below basement floors and behind below grade walls before i t  source over or around the door into the isolation area wil l  k i l l  
gets into the house. Source control is the most preferred method bacteriaescapingduringdooropening.or in vapordroplets. The 
and should be the first approach used. issue here is the time duration that the MTB is exposed to UV. 

Dilution involves the removal of  both radon gas and radon There are also new treatment isolation chambers being test. 
progeny from the indoor air. Natural and fan-forced ventilation ed that recirculate the air within the chamber for the duration 
(sometimes incorporating heat recovery) are the most common of  the treatment. These chambers incorporate absolute filters 
dilution approaches used. and UV i i ~ h t  sources. There is some discussion surroundine the . . 

use of these chambers in that the chamber would have be 
Mycobacterium Tuberculosis placed into a roam that is under negative pressure to avoid any 

One last issue which has surfaced for consideration under transmission of IDNs when the door i s  o~ened. and the oatient 
eeneral indoor air quality related topics is mycobacterium tu- removed. 
bercu~osis (MTB). The riason that this topic is considered here Fortunately. the incidence of BRI and related issues i s  small, 
is that MTB is an airborne oathoeen. and the CDC has reoort- and we have learned a ereat deal about the conditions when the 
ed a marked increase i n  thk outireak of  MTB16. ~hese'out- 
breaks are traceable to Lwo sources; AIDS patients, and some 
~mmigrant communities. I n  the first instance. the immunode- 
pressed patient has lost the resistance to fight of f  the disease, 
and becomes both a victim and acarrier. In the second instance, 
there is a cultural problem that is reducing the effectiveness of 
treatment. Some immigrants equate real and perceived body 
temperature as a sign of  illness or general wellness, and strive 
for "normal temperature." The treatment for TB of  necessity 
raises the body temperature in the patient receiving treatment, 
and causes perspiration. When this symptom occurs in the pa- 
tient. they stop taking the medication, and the disease progresses. 

Health care givers are at risk from contracting TB from pa- 
tients in all settings, from waiting room l o  treatment. Certain 

disease can occur, and mitigation of the situation. 
Indoor air pollution (IAP) is often difficult to differentiate 

from SBS symptoms. I n  many cases of IAP, the irritants are 
brought into the space by the occupants. Inadequate ventilation 
rates and circulation rates prevent dilution or removal of these 
irritants rapidly enough to prevent discomfort. 

Wayne Hansen i s  director of engineering a f  NlAQiMintie 
Corp. in Los Angeles. He has been active in fhe consulring err- 
gineering business for more than 20 years, and specializes in 
indoor air quality assessments relarive to energy ronservarion 
oriented activitie,~. This presentaliort was made at Indoor En- 
vironment '95 in Baltimore. 

Februaw 1496 
Transportation Building Illnesses Still A Mystery 
OSHA Investigators Can't Pinpoint Cause Initial Investigation 

U.S. Department of Transportion (m officials m at a loss to lo- In initial inrestigations.one possible explanation wa5 a banging in- 
cate the source causing workers' health complaints at the Federal Rail- side the ceiling plenum coinciding with the onetof symptoms Iheem- 
mad Adminisbation (FRA) offices in Washington, despite more than ployces also reported. However. investigators fmm the Occupational 
two months of investigations. Safety and Health Administration (OSHA) later attributed the banging 

Investigators are perplexed because the complaints remain isolated to hydraulic hammering of unxcured ethylene glycol coolant lines in 
to specific portions of the building. L a ~ t  October. 134 of he approxi- heceiling plenum as a result of a misinwtalledwolmt solenoid valve. 
mately 200 FRA employees located on the eighth floor documented and mied it out as a possible source of illness. 
their symptoms in a workplace indoor air quality survey. More than 90 Another possiblecause.carpetingsoakedduringalavatory pipe leak 
percent of the respondents reported at leiqt one symptom: headaches in August of last year and subsequently driedout. was checked out by 
(51 percent), odor (31 percent). wntchy or dry thrnat (38 prcent).eye investigators without significant results. 
imration(32 percent).dizzinessordrowsiness (28 percent) andskin tin. 
gling or itching (22 percent). Employees Relocated 

Employees working on the eighth Rxir first noticed a moldy smell W%enIheodormdtheurupanrs'complajntsclidnotease.theagency 
in lheiroficesearly in Octohcrand s-wed compliningof feeling sick. rellroted any employee who was ruffering symptoms n tempo- of. 
The symptoms began growing progre~sively wone. ficc spaces. After relocadon, however, many of the employees main- 

tained that the odor and symptoms. while diminished, had "followed" 
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them to the ninth flwr. ployces returned to their old offices, heir symptoms recurred. 
"We [DOT] initially relocated 50 people, who were from two dis- "It remains apuule because thispadcularproblem has been 50 is* 

tinct organiutional units of FRA locatedon theeighth tloor:'.&d Melis- lated." 
sa Spillenkolhen, assistant secretary of transportation in chxge of the 
investigation. "Because employees continued to r e p n  symptoms. we New Investigation Launched 
decided to move the two units out of the building:' During mid-December, DOT moved the employees in the affected 

After initial investigations failed, a special OSHA investigative areas completely out of the building to lented oftices, while a new in- 
team-them team thatdiscoveredkgimaire'sdisease ina Philadel- vestigative tam, in modination with OSHA, performed a round of  
phia hotel 20 years ago this July -traveled from Salt Lake City to extensive air sampling throughout rhe building. 
study the problem. The investigative team-Ken Chase of  Washington Occupational 

The OSHA team concluded, after a week long investigation, there Health Associates and HVAC expen Vincent Lee-Thorp of Summer 
was no serious problem with the building, but they did identify an un- Consullants-recently began a @-day investigation. 
lelated air circulation problem. "We are going to test the entire building to find i f  there is anv- - - 

"I don't~hinkan) oflliecrpc~t.; in\eltl@lliilg tlurpiol~lel!~ l ~~ \ c r , l I -  th~ng b~ologicall) .mechan~iolly oran)lhlngcl5c 1h.u m~ght kcon.  
cgonzcd 11 as cck building synd-on~." Sp~llcnkothcti told Indrr~r Air crihuting to thc prohlcm." I iec-Thorp cold In,hwjr Atr Ke~icn 

Improvements Made 
WTofficials.with thecooperationofbuilding manager.Don Jenk- 

ins, and building owner. David Nassif Associates, have taken the nec- 
e s w  steps to impmve the function of the air handling unit and to re- 
spond to problems as soon as they occur,SpiUenkothen said. 

Transportation officials and building management jointly respond- 
ed to OSHA's suggestions, repairing hvo air handlers pumping fresh 
air into the waled building and raising the water temperature in the de- 
partment's hot water system to kill traces of Legionella bacteria. 

"We arc aggrrsively pursuin~ the problem:'Jenkins said. 

"It's an interesting problem bccause the occurrences have been in- 
sular within the budding:'Lg-Thorp said. "It has not k e n  a building- 
wide problem. I am hying to f d  out if the problem is psychosomatic 
or physiological." 

Lee-Thorp.commentingon the mystery involved with this case.said 
it was not unlike a deleftivc novel where there is clearly a villain who 
has yet to be identified. 

'The curious piur is there is no evidence yet to suggest it [the source 
of illness] is the building," he said. "It would be premature to chanc- 
terize this building as having sick building syndrome. 

The investigative t w n  is waiting for the results of the fmt round of 
medical and air samplin~ tests and then will form a ~ l a n  of attack. DOT . - 

"Our [DO ls l  re i i&onto~he~~~I \  repon tllal the prublcm urn oflisial5 are also planning lodo an eniplo)ec sun.ej of the entlrc h811ld- I rn t  alarning,'' Spillcnkothcn wid. hut d d i i ~ g  tha ~ h c n  the FXA em. ing to ar ii &ing us  m i . .  

January 1996 I Building Owner, Manager Latest Winners In EPA Headquarters Case 
In  a reversal of a 1993 case that ruled in favor of five plaintiis al- 

leging injuries by sick building synbome (SBS),multiple chemical sen- 
sitivities (MCS) and toxic diseases of the brain, District of Columbia 
Superior Court Judge Rufus G. King UI recenUy granted the owner and 

I propelty manager's motion for judgment notwithstanding the verdict. 
concluding that somatization is not a compnsable injury in these cud 
cumstanas. 

The plaintiffs hadclaimdtku injuriesamx fromexposure to volatile 

I organic compounds at Envhnmental Rolection Agency (EPA) Head- 
quarters at Wateriide Mall in Washington. 

The 1993 jury had found hat the plaintiffs, who filed a claim for 
loss of consortium, were not physically injured, but they suffer from 

I - somatization. Somatization means that the plaintiffs merely believed 
they were physically injured. 

According to the law firm Can. Foodson and Lee. fhis case is note- 
wotthy nationally because it cMlenged the medical basis for MCS. [t 
is important For building ownen and property managers because MCS 
i s  often alleged as a disease by persons complaining of SBS and other 
indoor air quality problems. 

Lany Kirsch of the Washington-based law f u r  Cadwalader, Wick- 
enham & TaH said the 1993 case was interesting for a number of na- 
sons. 

"Unlike most SBS cases, it [he Waterside Mall casc] actually went 
to bid and resulted in a jury veniict." he said. "Second, because of the 
scarcity of court mlings on indoor air cases. it was viewed as signifi- 
cant. Another reason is the small amount of the award. This fact may 
ultimately prove more significant than the fact the jury lukd in favor of 
the plaintiffs.'' . 

.-- Jonuaw 1996 

( $wedish Study: Half of Workers Report Sick Building Symptoms 
A new study says approximately 5 0  percent of workers have com- least one SBS 5ymptom each week while at work during the last Uuee 

plaMdof31 !earl olie syn~pcom of r i i q  bulldlng i)nrlr<~inr (SRSt ' lhr m~mll1s.01Ihcw.1~1~rhird~arc~id lohe relatw ICII~U ~ndw~r clin~ate. 
r m n  dro S L I ! ~  111~ IIIPV~ICII~CCIISDS r i n ~ n l ~ ~ m r  I >  hirh I~I Lulicc cn- '"Jlrrc i~o~~cle~rcuthound;m hs luecn$~ckd  hcdltn: huildlnrs." . . - 
vknments and not & high in homes. Sundell said. "Buildings are al l  more or less sick." 

- In preparing his repon for Sweden's National Institute of Public As to who will beaffected by SBS symptomsdependsonanumber 
Healfh. Jan Sundell reviewed more than 7(X)articles on indour airoual- of rrrrooal. work-relatedand osvcho-socid facton besides buildineand , . . . . . . . . . . . . 
ity and sllergyhypenenrilittity resctio~is including SBS. He preseited r&m ch&cteistics. One factor asccriated with a high prevale& of 

u the report at ASHRAE's "IAQ 95" conference, held in Denver Imt Ck- SBS is the age of the building. Most complaints occur in buildings con- 
- tober. suucted or remodeled after the middle of the 1970s. 

I Approximately 40 percent of men and 60 percent of women have at 
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Factols Influencing SBS 
Other faston influencing SBS include: 
T h e  outdoor air flow rate; 

Dampness problems; 
T%e presence of  photocopiers or humidifiers; and 
A Inw c l m r i m i  nf r lr~nino  

ties in mea$urin~ and chmcterizin.e such agents are so large that mea- 

Impmvod Ventilation 
The repon also stated that kncr  indoor air through improved ven- I . . ." .. -. w . . 

"Much of the debale about sick buildings has k e n  concerned with tilation and HVAC can lead to a reduction in SBS. 

the significance of emissions from, especially, building materials or "A weu-maintained system contributes to indoor air 
m 

buildine,consmctions;.~undell sdd."~enera]ly sp&ine.in mostcas. quality:' said Air-conditioning and Refrigeration Institute (ARI) 
I) 

es i t  h i  not k e n  proven that the materials or cc&n types of building W'ke"anJohn ARI found in some of ib own r e m h  that pol- 
consbuctions. a? such. have eiven rise to ornblern~. but rather incorrect lumts,dam~ness,car~eting- paint. unfilteredoutdmr air, and imPrnp I -~ -~ ~ ~ - - ~ - a  

handline of the materials." erly maintained HVAC systems are all potential causes of SBS. - 
nr Inatcna15 nlld the con5uuctiolls hcmvive5 .,ppcJI to p.rfoml Rut nian! Innx,r nlr pllutlnn pmblcrr\ are ouklde the conmll ~t 

rrh,fxro~~!, If the" ue not enpod to the xtlon ,,j molsmre, me re. k c  buildirlg ~ndudr). ;riionllnl: to the building Ouncn md hludgcn 

n ~ n  cimrluW. Aj%13t.o1t (BO.\.l.\) h~tr~nat~ulial Offiir qulpnlrnt p~llutlon 15 1111- I 
r . . ~  

very little is known regard,ng the ofthe presenceof in. cd among these problems. EPA i s  working to identify and measure 

dividual chemical aihm pollutantsorgmup ofvolatile organicchem- gases emitted 

icals (VOCs); particulate pollutants or microbial agents. The diicul. 

January 1996 
Teamwork Essential To Accommodating MCS, Related Illnesses 

Each year the National Center for Environmental Health Strate- 
gies (NCEHS) assists thousands of individuals who repon reactions 
to chemical exposures. A significant number of  these people expe- 
rience health problems caused or aggravated by workplace expo- 
sures. Without prompt action to minimizc or eliminate problemat- 
ic products and practices, theseemployees may find their health and 
employment options decline rapidly. 

Multiple chemical sensitivity (MCS) and related environmental 
illnesses may be preventable disabilities.The key factors are recog- 
nition of chemically induced illnesses and a sensitivity on the part 
of management and co-workers toward the health imperatives of 
those affected by indoor pollutants. 

Education of management and coworken to the nature of this dis- 
abiity to avelt stigma and harassment. 
People sick from workplace exposures want accommodation and K- 

mediation,not litigation. They want to remain pmductive. Thowexpe- 
riencing more severe symptoms rcquin immediate removal from trig- 
geringexposms tominimizemchs and toavert permanent disability. 

Many individuals can be accommodated with a little creativity and 
common sense at minimal expense. NCEHS has assisted management 
and affected individuals in such mcdiftcations. 

Affcctwl individuals ax Frequently Ule best judge of what need5 to 
be done. We encourage employers to seek input from employees in de. 
terminining acceptable practices and policies. Indeed, someemployers in 

To the unsus&cting employer, the complex health complaints as- the and private sector are &ing a proactive approach by adopt- 
wiated with MCS may appear unusual and baffling. While the partic- ing sbategies to address the needsof sensitive populations before apmb- 
ulars of a specific situation may vary.there are actions chat all employ- 
ers should consider to create and sustain an accessible and healthful 
indoor envimnment. 

Accommodations for sensitive populations are not just the right 
thing todo.They are the intent ofdisability laws including the Amer- 
icans with Disabilities Act. 

Specific recommendations may vary from one worksite to the next. 
but thoa that hold out the greatest possibility for successful employ- 
ment include: 

An oEce with a window that opens. ln some instances employers 
have installed an operable window for a hypersensitive employee. . Maintaining a smoke, pesticide and fragrance-free work envimn- 
ment. 
Eliminating the routine use of air fresheners,decdorizen, disinfec- 
tants and qimilar products. . Selecting alternative cleaning prducts and modifying the cleaning 
schedule as necessary to meet the health needs of sensitive popula- 
tions. Some employen have turned overcleaninprespnsibilities for 
the private office or designated work nren tothe affected individual. 

lem arises. In far tw many insrances. a problem can Nm into a crisis 
before management has taken the time to assess the situation. Indoor 
air comminees are generating reammendationsthat include input from 
wnsitive individuals and their reptescnlatives. 

Corrective actions, such as the elimination of synthetic pesticides. 
indoors and outdwn (lawn care pesticides are pulled into buildi~~gs 
and circulatwl through the ventilation system), or the selection of  least- 
toxic cleaning products, need not be based on sophisticated scientific 
evaluations. but on intuitive, practical solutions. 

Building m,magers should be wary of the "quick fix" to indoor air 
problems. The use of fragrances and deodorizing agents to mask odors 
or to cover px>r air quality is a misguided effort that intensifies indoor 
contaminant levels. These products are complex and potentially harm- 
ful volatile compounds. The pesticide pandichlombenzene is the pn- 
muy cheniical emitted by room air fresheners and dealori7srs. 

Personal f r a p c e  pducts,such as perfumes andcolognc5,can also 
be a serious problem. Some perfume wearers get incensed that such 
minute quantities of seemingly "hannless" ammas couid cause reac- 
tiuns. But these synthetic compounds include neurotoxic and allergenic 

 ren notification of building events such asconstmction.remodeling, substances. EX~~ISUR to thekchemicals can totally incapacitate an in- 
floor waxineor cect~cide aoolicntlons withomvisions for alternative dividual with chemical sensitivities. 1 ., . . . ~ ~ 

workspace. While some employers have adopted policies whichcall forascent- w 
Work schedule options gr) people affecled by chemical exposures fm workplaceormommendminimiwtionoffm~mceuseinthe work 
can wnrk when fewercoworken ;re present,u,hen the vent~lation is envimnment,agrereater numkrofemploycnand managers have ignored 
working at 11s ped or where the sul~oundlngr are least pmblemat- th is incrraqingly distressing health issue. In ourexperience, when man- 
ic. agcmenl abandons the hyprsensitiveernployee. by permitting products 
The option to work at home. and practices that cau~edebilitatingreactions suchas with theuseof fra- 

I 
m 
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grances and fragranced prcduca, it sanctions an atmosphere of harass- sirivr, we~kedMnn.h ie lk ,d i rec lor  oftheNatio~lCemerfor En- 
ment and retaliation. ~~ironmmral Health Strcztllegies in Voorhees. NJ., Md editor andpi&- 

Public education and sensitivity lo the issue can go a long way lo- / isherope Delicate Balanccnrrirlener, toprovidehcr iw i~ tsonth is  
wardenvironmental improvement. Efforts to improve itquality for the gror,ingproblemShe isa member ofthp President's Comineeon Em- 
hypenensitive impmvc air quality for all employees, ployment of People n'ilh Disabilities. She also nmas named the lndwr 

Environmenr '95 Public Inrerest Advocate of the Year. 
For rhis monrh's report on accommcda~ing rhe environmemally sen- 

December 1995 
SBS Effects Orange Co. Tax Office - 
Ongoing Problems Force Movement of 350 Workers 

?he Orange County. Na. Commissioners moved the tax assessor's 
oftices on Pine Smet in Orlando,along with 3% employees, to anoth- 
er 1ocation.declaring theorigml office building afflicbd with sick build. 
ing syndmme (SBS). 
The move came &I the county senled claims with two employees 

who suffered long-term disability from exposue to mold in !he build- 
ing. Another 2Demployees have fded claims. 

i he assessor's oftice closed Oct. 20 and mpened on Oct. 24th 
at the new location in the SunBank Tower. 

Venetta Denis, the county's assistant to the director of adminisIra- 
tive suppon,mommnded theoffices be moved. She said the pmblems 
are with some of the building's systems-problems that have been 
happ ing  in buildings long before the term SBS was inventmi. 

"It is INJI such a horrible building." Denis said. "All the health m d  
engineering expens said this building could be occupied. 

However,a peson that hadallergies or had sensitivities might have 
pmblems." 

One of the problems with the old building included negative pres- 
surizationdrawingouuide moisture in. Wok crews found moldon dry- 
wall behind the wallpaper and the building lacked a vapor barrier. 

The commissioners had to make a decision to continue putting 
money into the building or move the employee w t  

'They were talking $4 million in renovations:' Denis said. 
There is apparently no rush tocorrect the problems in the old build- 

ing. The county positively ventilated one oftice here so the data col- 
lection center can still operate until a new location can be built. Denis 
said there is no date set yet for starting renovations. 

November 1995 

Nurses Aggravated Over SBS at Famous Boston Hospital 
Indwr air quality remediation at Boston's Brigham and Women's mission to rid the facility of the causes of SBS. Rather, he said, his 

Hospital has been extended from an intended two-year deep cleaning wmpany's role there is evolving. 
to an oneoine proiect of emdicatine exwsure sources. McCarthv said he has d e v e l d  a commhensive v r o m  of in- - -. . 

A nurses union said bui1dingco;lditions and uniinished remdation dmrairqualky investigation and kmediation that ixq- s i  members 
in tk hosp~tal. built during the 1970s. are ~ t l l l  causlng inore cases of ofhistcam in full-t~grerideaccatche hospital.Thehe) m~nageIhcncw- 
wcumonal aqlhma ~lhJ01lrr illne~srelaedto Swk Bu~ldinp.S\lxlmnr I$ created Ikpanmenlof Envimnmenlal Affatrr. 

Jefinltc 1c:tc. nloa of lhrm ailitcr :onWatln&! occugst~unal .~rlhrria S.dc~y cumrmllce, In cirq dcpan~iicrl. 
The asvx i ~ l . c ) i i  h l d i ~ s  ~)IC hcs~~ ia l  lor not i1i:lni. In :m arerej>lw .\\hen t l l E  &lo remedial~on uurA.lhcv furm nmir .'~~!ilnilIlrrslI!.~' 

* .  
CSB~) .  F,rnployeek can report imhr air quality problems to a pager num- 

Indoor air consultants skuled work in the spring of 1993 after the tcr and the EHE team will rspond by beginning an investigation with 
Masachusetts Nurses Association (MNA) made a concerted push to interviews and air sampling. 
stemSBS-relatcdillness ink 1~Mbedpital.whichewloysabout McCa&y said the arw they aver are the exhaustion of conmi-  . . 
I O I Y Y )  p p l r  nants,aller~cnsmdofiRa~~ingof matrnnlsand recngineeni~p prweyc- 

"We ;lrctaklnea ual-and-* anlrudeto u h t  is acomol~c~led mob- es hi mahl mnrnbute s) oror iuidwr air 'lk last function tnclude.: " 
lem." said MNA spokesman David Schidmeier. However. nurses in 
his union are still gening sick and several have filed lawsuits. 

Schidmeier added that clean-up opcntions came too late. Slow a- 
tion has left more than 300 people injuml from exposure to volatile or- 
ganic compounds (VOCs) in cleaning prcducls, allergens from latex 
gloves andoften highly toxic medications and aerosols. He added that 
the building's poor ventilation was also a prime contsibutor. 

Among the Injured are abut 80 nums that have been placed on in- 

having allallmedications pr&uced in the central pharmacy and strictly 
controlling the adminismion of aerosol medications. 

To cover these three complex areas. McCarthy's team has institut- 
ed full-time surveys and control methods that no shon-term remedia- 
tioncould fulfill. Hecslls this plan hisearly warning system. Some fea- 
h l K S  are: 

The team has an automated phone survey that allows anyone in the 
hospital to answer questions using the phone key pad. 

- 
manner. he said. "Their effom have been lo minimize, control, deny serve as conduits for questions and answers. 
and diffuse the situation." said Schidmeier. Any modifications must go though adesign review and performance 

testing. The team tries to catch pmblems in the design and building 
Hospital Responds phase of new renovations or installations. For example, new x-ray 

h hospiwl spokeswoman said [hut stringent cleaning rnethcds were machines installed with dedicated must pass perfnmance 
used to rid its 17 patient-cue floor? of sources of ~cupationd expo- psts to ensure th;lt no indlar air aualitv oroblems mcreated. . ,. 
sures. Schidmeier. hou,ever. believes lhat their auemptr to improve com- 

In addition to other facility renovations,rhe said theII\'ACand ven- municatlons have nc,t lived up to the progm that was sold to MNA. 
tilation systems have undergone some "serious Iweking." Nurses are st111 eettine sick. he said. 

John McCanhy . president of Environmental Health and Engineer- ASI~C teme~at io~effo~scokt inue.  M c C h y  admits thal,"there is 
ing(F,HE) Inc.of Newton.Mass..the leadcontractor fur the HVAC re- always something', more to do at and ~ ~ ~ ~ i l ~ l . .  
mediation, would not say whether they have completed their original 
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November 1995 
Sampling Techniques Used in Sick Building Analysis 

?he investigation of problem buildings involves both physical and at 3R'C fmm four to six days prior to the analysis for bacterial and fun- 
hjdogical farlon hat may contrihutr to unhealthy living conditions. gal colonies. 
Aside from design features, factors that relate to building operational in- 
adequacics are often implicated with deficiencies in ventilation and main-  ion ion 
tenance. at rates of up to 75 percent. Within a problem building, bimntaminationarises from either smc- 

As a result. indoor himntamination may reflWt in many insWces tural materials or human haffic. A good appraisal of contamination 

unsuspected shoncomings in building operations. leading toa high risk levels involves aeiuS01 sampling for suspended biologicds along with 

of microbial-associated illneswssuch as hyper-sensitivity reactions and "rfm sampling f0rseMdp;rrticles. Sampling surfacescan ~mvide in- 

respiratory diseases. formation on operational efficiency and the potential for eventual ex- 
Biocontamination hawrds, appearing manly bacterial or fungal Psu* 10 microbes. since dust is an important reservoir of dormant or- 

orgarusms, have been reported in 20-25 percent of buddings ganisms which kcome viable once moisture is introduced. Several 

studies). Other studies have also presnted evidence of an asmiation studies have indicated that microbes in dust are periodically dispersed 

between a "sick building symptoms" and microbial agents in tight inlo the air and connibute to indmr bioaemsol levels. Swab smples of 
buildings, me minobid conlaminant7 may jeopardile the he&, of surfaces wee taken in this study in order to ascertain the latent micro- 
the occupants of a building, they also add to the deterioration of inter. bial level and not n@XssaIily substitute for air evaluations. 
nal smtures thmugh extensive colonization of wood. insulation and Although surfaceanal~xs=notqu~tative,relativeprofilesof hac- 

sheathing. leria and fungi can be determined, and related to overall indoor conta- 
~ ~ ~ ~ h y t i ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ a p ~ b l ~ ~ f ~ ~ j ~ ~ ~ ~  many mination. As indicated in the results. estimates of microbial popula- 

faces, in environments where the relative humidity is as low as 10 per. tions on various indoor surfaces favored bacterial agents over fungal. 

cent, and spores of bacteria and fungi can remain dormant on surfaces L" ~articularly dry areas. bacterial spores will be the predominant con- 

for sevemi years. Adding to the bioconmination burden is the dis- laminant- increasing s dust3ccumula[es. 

semination of microbes by occupanrs,especialIy i f  there is a high den. Bioaemsol studies have focused more on fungal contaminants be- 
flow of people throughout the men human cau" of their association with many human afflictions and theirabili- 

shcddtng <x:urs In p r l y  ccnrtbred e m  ~rnnn~mts. bioxroinl icirts 1) rodcbmJr prarcclv hllilding matends. While dir sampl~ng pn>- 
may enheer suweathle tnd~! lduals thn,uphout the enclovd \ides 1nf~lrmnl:on on microbial$ that most likely nlll be encountcrcd 

~~ ~ ~~~~ ~- ~~ 

compla&ts of discomfort by individuals wiihin a building are not 
the only criteria for conducting an evaluation of total micmbid conta- 
mination, both airborne and surface laden. Knowledge of biocontami- 
nation levels from routine samplingarsayscanpmvide insight into po- 
tential h h  that may affect boh the health of the mupants and the 
integrity of the structure. 

In these studies, bioconlaminalion profiles were compiled for four 
poblem buildings as panof atotal indoorquality assessment.irrespective 
of the current state of health of the occupants. Tandem aerosol and sur- 
face sampling pmvided comparison data for indepth interpretation,vis- 
a-vis operational inadequacies and human lransmission of bioagents 
within the buildings. 

Material and Methods 
Bioconlamination studies were conducted on four buildings in Au- 

gust. September. and November of 1994; and January 1995. Surface 
Samples were taken af 5 cm2 areausing sterile cotton swabs pre-moist- 
e n d  in sterile water. Surface m a s  most often surveyed were walls, 
ceilings and floon. Although three af the four buildinby were public 
schools. all sampline was conducted during =rid of non-cccuoancv. 

w i ~  a mm,  this alone will not determine whether an erknsive con- 
tamination problem exists. or identify the underlying cause. lndwr air 
sampling and concurrent sampling of HVAC insulation and liber ma- 
terial allows better evaluation of the source of biocontamination. 

A ratio of surface microbial counts to aerosol munts (SIA) as an in- 
dex of total indoor bioconornination was employed. Aerosol counts 
were adjusted to reflect a sampling area similar to that u x d  in surface 
sampling (25 cm2 vs. 30 crn3). 

Although this index permits a rapid analysis of the source of conta- 
mination, is not a suitable bench mark for remediation. like theairtxwne 
count of 104 CFUM3 recommended by ACGRI. However. air sam- 
pling procedures alone may not be reliable due to variations in spore 
emissions as u,ell as poorly defined normal background levels.even in 
weU maintained buildings. 

Conclusion 
The role of biocontamination in assessment of problem buildings 

requires sampling and assay techniques that can effictently present an 
overall prnfile of the indmr microbial burden. By evaluating surface 
and aerosol populations in tandem, an index of biccontamination can 

~ ~~~~ ~~ ~ ~ . .~.  - ~ r 

Bioaersol samples were collected with a Graseby/Anderson N(, ~h~rles~rlorrger~irprincipal  ofNorth Arltmtic Labs in Ronkonko- 

Single Stage Microbial ~i~ sampler which employs a m.hole sieve m". N.Y.  77th pr~serrmrion IVUS nwde u l  rhe Indoor Enr7iromenf '95 

plate. Samples were collected on to Tqpticase soy agar for three min. Coflf~rt-llrP ifl B~/fi~lorP.. 

Utes at a tlow rate of0028 m31min. All sample plates were incubated 
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November 1995 
Sick Building Syndrome Causes Southwest Airlines Employees to Bring 
EEOC Action in San Antonio 
Failure to Take Proper Action May Have Worsened A total of I I femaleemployees (which include Capp's six clients) 

the Situation who have worked. or a working at the reservation center, are being 
hrated by Houston physician Andrew Campell. 

A Southwest Airliner Co. reservation center, housing up to bM) Other employees at the enperi- 
employees, mostly airline ticket reservationists, was named in a sick 

kinds of chronic illness. said the unnamed employee, 
building syndrome (SBS) action before fie Equal Employment OP- A of them wen stwing to openly and are complaining 
pormnity Commission (EEOC). about the workingconditions. 

Houston anorney Damien Capps said six of his clients have con- In the pas,, said, they complained, the man- 
&acted multiplechemical sensitivity (MCS) hmexposure to airborne aFment just up the air conditioning, It got colder but the air contaminants in the Southwest office building. quality problems persisted. 

MCS symptoms Ihe are '"lude sinus pro'- MeianieJows,a public =[ations repnsentative Soufiwest'sDnl. 
Iems, and bladder pmblems. fatigw, s~ecch prob- las headquarters, raidthe has startedconduering 
lems, nervous disorders and skin rashes. One client, who asked that airquality testsand is indmrairquality they her namcbe withheld.saidshe frst experienced& symptoms in 1989. find. 
She later went ondisability and atler three years, her position was ter- is proxtively responding by having an indotlr airqual. 
minated in 1994. She said she did not think Southwest could lermi- ity consultant aL-moniloring tesL, said, Some coetami. 
nate her while on disability and workmen's compensation. nant levels are not up to air quality standards and will be mitigated. 

Cappssaid hisclientsarraslringthatSouthwestd'ow work She would not say what contaminants were at unsatisfactory levels. 
thcir old jobs outside the office by installing reservation and phone The reservation was divided into four quadrants, she said, 
equipment in their homes. with one quadrant set aside for employees who smoked. The smok. 

EEOC will investigate the complaint. CaPPs said.Southwestwill ing quadrant had clean air filmtion devices and added ventilation, 
thenbe given a chance to take action to remedy the problem. I f  EEOC that section was among the areas where fie airqual. 
findscause and Southwest does not respond, aright-to-sue letter will 

ity is being nassesscd, 
be issued fmm EEOC to the six plaintiffs. lows said she did not know what prompted the volunteer efforts, 

One Southwest employee who is not p a  of the suit and did not hut added that southwest was named one top 10 in 
want to be said she was suffering MCS symptoms. the nation to work for by Roben Levering and Milton Moskowkik, 
She believed her symptoms were caused by fungi growing on the in- authoTS o fa  book listing the 500 best compania to work for. south. 
terior walls of the building, dust and environmental tobacco smoke. values the hdth of its employms, she added, 
She also said the ventilation system just recirculated the same conta- Jones said she could not verify why the six were out on dis. 
minated air and the ducts were dirty. ability or why some or all had been terminated. 

Southwest started to do some renovations, she said. They pulled Out of the workplace for more ban three years, the em. 
down the carpet that lined the walls and found mold growing on the ployee wasexcitedtohear thatSouthwest hadbeenconmcacted by 
walls. However, they just covered it back up again without destroy- and that said they were making some changes, 
ing the mold. "Maybe now something is going to happen,'' she said.. 

October 1995 
Chemical Interactions Responsible for NOAA SBS 
Pre-installation Testing Could 
Have Prevented Problem 

- Tests reveal that Phenol. 3 volatile organic compound (VOC). is 
responsible for the sick building syndrome (SBS) symptoms that 
plagued one of rhe buildings at the National Oceanographic and At- 
mospherics Administration's Silver Spring. M d  headquaners. 

- The building had k e n  troubled by a hard to locate SBS problem 
that affected more than 20 percent of the occupants. Complaint's of 
headaches, burning eyes and fatigue began shortly after the building 
was occupied in 1990. 

Six indwr air surveys were ordered by the General Service's Ad- 
ministrdlion (GSA). the federal government's landlord. The tests re. 
vealed that phen111 was present in the indwrairand that it came from 
a flour-leveling compound used on four flwrs of the nine stoty, pre- 
cast concrete building. 

The epoxy-based compound was spread over surface deflections 
on those floan.The fla)rs qagged because insufficent reinforcingsteel 

- was used in constructing the concrete flwrs. 
GSA and NOAA asked the National Institute for Slandards and 

Technology (MST)to confum h e  presence of  phenol orother VOCs 
and to recommend remedial action. 

After random sampling with gas chromatography-mass spec. 
uoscopy revealed phenol to be present in up to 52 percent of the com- 
pound'~ mass. NlST recommended removing the compound. 

Compound Removal 
Interim mitigation steps, such as heating the building to 92 de- 

F e s  for five days and installing charcoal filters were unsuccessful 
NlST then urged that the compound be removed and replaced with 
another floor leveling product -portland cement. 

The leveling compound wasremovedandtheHVAC systems were 
also updated. New carpeting, partitions and furniture was installed. 
Shortly before reoccupancy, however, construction workers began to 
complain of a musty, sweet odor and watety eyes. 

The building was superheated again, hut the odor remained. Air 
Quality Services of Atlanta was called in as a consultant. 

Theconsultant foundthat theodor was achemical reaction between 
the floor leveling compound and the polyvinyl chloride (PVC) back. 
i n ~  of the carpet tiler. producing the airborne VOC contamination. 
The main contaminants wcre 2-phenoxyethanol and long-chain alco- 
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hols. aired out. Total cusls now exceed $ I  .h million. 
Air Quality Services sugpested removlng and replacing the ceil- GSA has filedan lnlent tosue against thegeneral contractorofthe 

ing and floor tiles using low-emitting adhesive and low-emitting re- building and some of the product manufacturers, including the mak- 
placement products. These prducts nere chamber tested sepxately er of the initial leveling compound. Reronsuuction is expected to be 
before insLzllarion. completed in Mach  o f  1 9 9 6 1  

The carpet and tile war removed and the process started all over 
again. Windows were removed and the building was thoroughly 

October 1995 
Damage Costs for Polk Counfy Courthouse Keep Mounting 

W e  waiting fur an appeal. compounding interest conti~iues to build interest earned since the county filed the claim in 1992. 
on the $35.3 million judgment against a New York insurance compa- To dale. interest. fees and other court costs have pushed the toul up 
ny thal underwrote the faulty construction of the Polk Country Court- to about $39 nullion, said Robert Trohn. the county's attorney. 
bouv T ~ u l i ~ l  ~ ! d  ReI~dce w*)rteJ a 34.3 I~!IIIII~I with I~:':~~~IIIIC 

The c o u n h o u ~  in Bmou.  Fl3 h ~ r  beio11:c a Ic~tbook :ax of Slck ;ourt.u hltl l  a 111 tuber thc ,uli ~ l ~ s t u , c ~  \ e m  Intcn.>t.. Rut u l t t  ~ l u c c a n  
Building Syndmme (SBS). Mold growth causal by building leaks and 
faulty HVAC in the 8-year-oldcoudwuse was b lmed  for causing a va- 
riety of ills among 580 employees. The ten-story building was evacu- 
ated in 1992 and has not reopened. 

Reliance Insunnce Company was Ihe urulerwriter for the contrac- 
tors who did the faulty construction in the Bartow. Fla. building. Ong- 
inally. Reliance underwrote the contractors for $29 million, however. 
building renovations to@$40 million. 
Tk original judgment for $25.9 d o n  was handed down in Ptnel- 

Is Cmuit Courl on April 25. Then on June 30, the court turned down 
a motion for a new trial and granted the county another $8.8 million in 

~, ~~ 

~ - - ~ -  

and interest compunding,k &d, the county may have t a s k  thecourts 
for a larger bond. 

The county, in separate court actions, has already collected $1 2.8 
million frnm out-ofcourt settlements with some of the contractors. Re- 
liance made a motion to get this amount removed from their judge- 
ment. 

However. Trohn said by appealing the original suit, Reliance has 
wipedout a l l  previous motions. 

"1 thought they would have paid a long k ago,"Trohn said. "We'll 
take the money when they want to give it.'= 

October 1995 

Virginia Beach School District Starts SBS-Mitigation in 2 Schools 
School officials initiated a host of studies and two oilot umiects to have sued the mechanical conuactors for desim'ne the HVAC euu i~ -  . . >  - - . . 

111ili~ucp10G1~11is U I C ~ ~ ~ I I  V l l g i ~ i i a x l ~ ~ I s  4 I 1~1~51u~h i t s  md ~ u f -  IIICCI. 

l e d  h 4 I h  p~uhlcmc rrlacd to i ~ c k  huilding syndn,me (SBS). Ferguv~n >ad the u hole m c s  came tu 1ic.h~ wnen a melnkr o i  the 
'lhe $2 null~un ~ i l o l  Dmlc.'h r M c d  hi\ sum~lxr ;~ficr ofli:iJs with Pr.4 obtalnzd .an i dcu r  i uuahtv stud\ ocrfonnd bv \'ueima T t i h  , , ,. , " 

the Vii iniaBeach'~ch&l bisvict finallvacknowledeedthat Birdneck. Universiw. She said the school svstem remnedlv covered UD a studv 
~lenwood. Red Mill. Rosemont and ~ L w b r i d g e  elkentary schools; that included allegations that venkation fans in&ded for thi ahoois 
Salem Middle School; Ocean Lakes and Salem high ahools had SBS. were never installed, even though the money was appropriated. 
related symptoms. 

Nancy Ferguson, spokesperson for the Parent Teacher As- 
sociation (PTA) and a member o f  the district's Indoor A i r  Qual- 
i ty  Committee, said the organization is hoping to finally see 
some action with the release of the district's comprehensive plan 
Oct. 15. I t  w i l l  contain a review of the problems and offer so- 
lutions proposed by indoor air consullanls hired by the district. 

After an initial walk.thmugh by consultants shoo1 officials did re. 
port that all schools had adcquate HVAC systems, but did not control 
humidity well. 

School officials refuse to iaknuwledge that the health cumplaints- 
headaches, shortness u f  breath, sinus conditions and skin imtations- 
were relaled to molds and fungi growing in the budding.;. as ha. been 
asserted by PTA members. 

Ferguson said thereview will most likely recomrnendst;ullngslx pi- 
lot projects'in six o f  the eight schools. 

Memwhile,nccording toa newrpnpr reprt,the rhlx1l distnct has 
rued six mhirecturd firms that dccigned the rchools, and those firms 

'7he study was done five years ago and the school district just sat 
on it," Ferguson said. 

Sincetheacknowldgmentofhproblem in Januq,deight ahools 
have inslalled dehumidifiers and air cleaners, and an additional custo- 
dian was asigndtoeachschwl lo insure properopenlionoftheequip 
men1 . . . - . . . 

O ~ ~ n b l c  \r ~cJ.,uc acre dJed  31 Sdc:11 Iligti S:ltxil. s ld  all1 IR 
inrwllcd .II Ulr.lntih: ncl Cilcr:vnrl clc~iienlan. ~:li~x~l\..md 41 W r m  
Middle School. 

Pan o f   he pilot programs' objectives i s  lo  develop an improved 
ventilation system lo be tested in selected classmms at Birdneck and 
Glenwood. 

The trial ventilation systems will give occupants direct conuol over 
humidity in the classrooms. The amountsof outside air will also be ad- 
juruble. 

Ifthat works,the programs will beexpanded totherest ofthe schools, 
school officials sld.. 
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September 1995 
Boston's RMV Evacuated to Begin SBS Cure 

Oficials at the Regishy of Motor Vehicles have decided to close its In June. a state our t  ordered !he building slay open and the renova- 
headquarters in the 19-month-old Ruddle's Center in Boston. tions be complecedquickly. Employees were to be shuffled from flwr 

&causeofthe undisputedcausali~ofsick building syndmme(SBS). to floor. 
the center has been the xene of an ongoing batfle between the private However, Schmg said the union took the state back to c o w ,  and a 
owners, the state and an employee union over how to implement reno mling to close the building was ma&. 
vations costing $5 million. He said there were tm many unanswed questions a b u t  the health 

No one has disputed that the building occupants ae suffecing h d t h  and safety of the state employees to keep the building open during e n -  
problems stemming from insulating and fireproofing materials in the ovations. 
ductwotk that have been bnaking off and were blowing into the work In addition to the insulation b d n g  off and blowing around me 
-.said Steve Schrag.k  ~ e w ~ n ~ l a n d  Regional safety and Health work area. Schmg said k r e  also has mver been enough fresh air in 
Smialist with the National Association of Emolovets. More than 640 building. 
a&$ cmplovees have reported SBS-related illie&. 0fi:ials tried to mat the problem bv laisins the ventilation rate to 

The problem has &ays been whether to keep the building open 25 ctm, but p p l e  were still getling sick, he sa;. 
and renovate floor bv floor. or follow recommendations bv the em- The union has recommended that in addition to the olanned renova- 
ployee's union to evacuate the building until the renovationim com- tions. lhe building owner encapsulate the duct insulation and install di- 
pleted. rect ductwolk to all work areas. 8 

July 1995 
Boston Courthouse Closed Due te SBS 

The ventilation system of a Boston courthouse will undergo an 
$800,MX) upgrade in hopes that it will dissipate the fumes from a wa- 
terproofing chemical impmperly applied last summer, according to 
state officials. 

A judge at the SuffoLk County Courthouse said employees could 
not work in four of the eight coumooms f w  a full day without devel- 
oping health pmblem asscriated with the sick building syndrome(SBS). 

Court p d i n g s  had to be moved to neighboring localities after 
court employees complained of eye dismmfon. headaches, diuiness. 

light headedness, congestion, fatigue, skin problems, coughs, respira- 
tory problems, unusual sbcss symptoms and nausea. 

State officials said the original courthouse ventilation system was 
unable to remove enough of the fumes from the watetproofmg materi- 
al, Duramen V-SOO. 

Abwt2alemployees weretempomrily relacated.andcounoEfcids 
said that if rhe ventilation upgrade does not work, the stafe will contin- 
ue to hold its trials in other counhouses. 8 

June 1995 
Danish Study Links Dust Quality to SBS Symptoms 
Svmotoms Increase Prowrtionallv With Ratio of pollen and seed coats. and inorganic panicles such as mined and rust. 

~ u s t l j ~ e s  to Other ~om~onents*  Each categoly of dust was iestedfw V W s  and biological pmper- 
ties such as minofungi. bacteria, endotoxins, macromolecular organic 

Fatigue, headache, dizziness and poor concentration-symptoms (MOD).mile allergensand histamine is pro. 
people frequently exhibit in wotkplaces diagnosed with sick building duced by the human body dluing an allergic and is in 
syndrome (SBS)- m y  be due as much to thequality ofdust in the build- 
ine as the auantitv. 

'>Finn ~ ; n s l h b r ~  a ~ d  J. lcml of Damh mar~hen working fur the 
I).mr\h I ~ K I ~  Cltn~ntc Stud) Gruup l o u d  h.41 clt~lerent I) pes 01 <lu\t. 
and bacteria dust mav harbor. cause different maladies. Certain Gram- 
negative bacteria (delemined by laboratory analysis) and volat~le or- 
ganiccompounds (VWs)  were shown to significantly induce mucous. 
membrane symptoms. 

The finding;of concunentdustanaly%s from 12 town halls andsur- 
veys of tenants in thost buildings were published last year in the jour- 
nal Induur Air. 

7he researchers quweyed 870 p p l e  aroundCopnhagen, Denmark. 
askingquestionsabout indwrclimate.symptomsthey hadexperienced. 
allergy history and psychological work factors. 

A building expert collected data on the indoor climate. coverage of 
carpet.and heoderandconditionof the huilding.Reseaichers alsncol- 
lected dust samples usine swcially euuiorrd vacuum cleaners. 

Reactiom to Different Dusts 
Using statistical analysis, physical and chemical properties of the 

dust were compared to symptoms reported by the tenan&. 
?he resevchers reportedashungcorrelation betweengeneral symp- 

toms-fatigue, heavy-headedness, headache and dizziness-and the 
prevalence of bacteria. MOD and histamine liberation. Funhermore.a~ 
the ntioof those compounds to other components in the dust increased. 
the symptoms inmaiRd proportionally. 

The correlation of Gram-negative bxterla to Ulose symptoms and 
mucous-membrane complaints wa? especially strong. The researchers 
also tied mucous.membnne symptoms stmngly to particle-todust ra- 
tio and VOCs. 

The sNdy says amounfs of MOD conelate specifically to headache 
anddiw.iness.andhistaminc tibemtionconektes withdiuinessandlack 
of concentration. 

b .  . . .. 
Dust is More Than Just Dirt Thecorrelations in thestudy are saong.sndalthoughtheesearchen 

cautioned they do not necessarily indicate causality, they suppon that 
Based on phys~cd pmpeflies. the researchers divided the dust into hypothesis. 

three categories. Olle group was compo.red of human fwments. such ne andyr,s did account for the innuence ofconfounders such 
ashair.nailclippingsandskin~ales.The~cundgmupcontlinedfikw astemperature,Dust wascollectedfmm floolronly,butresemhe mar- 
frum textiles,paper.plants.glass;md rcrkwn~l.a mineral wool used for sume the qualiry in ,,,< air was similar,m 
insulation. 7he third catego? included organic particles wch as wnxl. 
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June 1995 
Sick Courthouse Wins $26 Million From Insurance Company 

In an April jury trial, Polk County. Fla.. was awarded $26 million not an SBS suit. said Robert L. Trohn. Polk County's attorney. 
fmm a builder's insurance company to correct shoddy consrmcuon and As an example. Tmhn cited 900 holes in masonry amund windows 
design flaws in its courthouse, some of which may have contributed to and doors that made i t  impossible to properly air-condition h e  build. 
sick building syndmme (SBS)complaints from tenants. inp. 
Tk pokCounty  ourt tho use in ~artow,ma.. has becoma textbook -&jury baseditsdecisionagainstReliancelrwmnvCo.of Philadel- 

caseof sick building syndrome (SBS), with alarge ponionof its 8-year phia,on an &.risk buildcrinsumnccpolicy.iUthwghReli~ hadorig- 
life smnt unoccu~ied. In 1992.d 580 workers wereevacuatedand the indlv denied coveraee. citine a number of oolicv exclusions. the ihrv , ~ ~. J - ~ .  

building was clo&, found that the policydi'd cover construction problems. 
CunenUy.80risk-t@healthlawsuitsm pending by cowlhousework- The $26 million verdict could reach $385 million when interest. 

en alleging SBS-related illnesses, including respiratory problems fmm cow fees-and other costs madded, saidTrohn,adding lhst he expects 
mildew. Additionally. 200 workers have nled workmen's compensa- Reliance to appeal later this year. 
tion claims,wme of which are permanent,tolal disabiliiy cases. The couithouse may r e q x n  in November, said optimistic county 

However. the April case was based on poor workmanship and was officials. 

May 1995 
Hunting for an SBS Remedy With UV Light 

Could applications of ulmvialet light andacommon ingredient found inactivation of the orgganisrns." 
in toothpaste be an inexpensive and effective cure for sick building At higherhumidities. 10 percent of the test organisms lived. The ad- 
syndrome (SBS)? dition of he titanium dioxide had no effect when the relative humidi- 

I f  University of Florida engineering professor Yogi Goswami is ties were 30 percent and below. 
comxt, the answer couldbe yes. Goswami said higher ventilation rates retarded the kill rate b u s e  

A research team lead by Eoswami rid ductwork ofmiawrganism- such rates lessened the amount of time the fungi were retained by (he 

often the culpritr in outbreaks of SBS- by forcing air h u g h  special- filter. 
lysoated fdten and a bank of ultraviolet "black lights." The researchers said they we* pleased lo see the fungi destroyed, 

The filter was coaled with powdered titanium dioxide, which acts as but added lhat the time needed to kiU the fungi was not satisfactory. 
acatalyst (o innease (he ultraviolet light's efktiveness. As a possible remedy, the team's report suggests using a honey- 

Scientists and engineers have teen studying the successful steriliz- combcd reactor to slow the flow of air and a ihme  fungi anoss the fil- 
ing effects of ultraviolet rays. But Goswami said it was the combina- ter and to incnase the filter's retention time. 
tion of light and titanium dionide that killed most of the airborne fungi, A k r  reviewing the report, Dave Wasman of  Halliwell Engineer- 
which had been d e a d  from mold and mildew in duchvork used in ing Asmiates Im. said Goswami's approach was"high1y exprimen- 
the  test^ ." 

Best Results 
He was nM familiar wilh the potential heallh h d  of i nduc ing  

titanium dioxide into an office building's W A C .  
Thc best test results came when the relative humidity was about 54 For that reason, he wondered if Goswami.s pmcess would have a 

percent. Under those conditions. Goswami's team reported '%omplete practical application.m 

March 1995 
DuPage County Courthouse Trials End in Split Decision Employees Award- 

After a four-vear hattle, seoarate trials assessing fault in DuPage Co. of Charlotte. N.C. 
County. 1ll:r sl& coullhouse hrbacle finally endedwith a split-deh- 
<inn Split Decision 

In  one case. the county employees settled out of court with the de- 
fendants who designed and helped huild the new courthouse in sub- 
urban Chicago. The uther went to a jury, who found the defendnntr 
not guilty and said the building's owner-DuPage County --was at 
fault. 

Symptoms ofsick building syndrome [SBS) struck down 125 Du- 
Page County employees in 1992 after only two months in the new 
courthouse. Plaintiffs' attorney Teny Ekl of Connolly .Ekl& Williams 
in Clarendon Hills. Ill.. sad that the employees experienced flu-like 
symptoms and cases of immune Tystem w d  neurulogical disorders. 

llecounty. wh~ch owns the 340,OM) square-footconiplex,rtopped 
the final payment on the building.Thecounty then sued thexchitects 
and HVAC contractors for $6 million, alleging hwoch of contract. 

Originally the county and employees were joint plaintiffs. but be- 
cause of the complexity of the original case, the presiding judge split 
the two cases last Scptember. 

A trial jury found DuPage County at fault Dec. 30 for causing the 
aliments hy using anti-oxidant andanti-scalant chemicals tocleanand 
treat the building's HVAC system. 

The anti-oxidants were added to inhibit lust and extend the sys- 
tem's working life and an anti-scalant polymer was used to prevent 
sediment build-up.The manu$cturer of the courthouse's HVAC sys- 
tem maintained it told the county not to use the chemicals, as they 
could become unstdble in the dry-steam humidification system. 

The jury noled that the builders had aired the courthouse out for 
two months prior to occupancy, and that the first SBS complaints did 

Among the defendants named in the suii wire Hcllmuth. Ohala & not come until nearly three months later-facts which co&inced the 
Kassabaum. o St. Louis architecture and design firm: Wieht & Co. of iumrr that the buildine was moerlv designed and i t  was thecountv's ~ ~ u - ~ . ,  u , 
Glen Ellyn. Ill.: Johnson Controls. Inc.; and JA.  Jones Construction opention which made the plaintiffs sick. 
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The court found that the county was at fault for not maintaining Ekl disputed that the building had k e n  aired out by the time it 
and operating the UVAC system properly. and ordered the county to was occupied. 
make the Final payments they had withheld. Design problems in the courthouse, Ekl said. reduced the percent- 

Ekl, who was not involved the county's case. said the coult barred age of outside air to the building to about 5 percent when i t  was first 
the testimony of courthoux employees in h e  trial, adding that with cccupied. 
such testimony, the county would have won. Ekl said the county may appeal. 

Also not allowed by the coun was testimony from seven doctors The 125 employees settled their case out of court Jan. 5 for an 
supporting claims of volatile organic chemical exposure. which Ekl undisclosed amount.Anomeys forthedefendants said the settlement 
said the defendants could have never defended themselves against. was a business decision-it was cheapcr to pay than to continue the 

Ekl added that the county'sermrs in maintainingandoperating the trial. 
HVAC system would only have caused eye irritation and skin rash- "No one came out of this a winner." said engineering consultant 
es, whereas many of his clients suffered neurological disorders and Jack L. Halliwell of Halliwell Engineering Associates in k t  Provi- 
immune d i s e a ~  that he said were caused by exposure to building dence. R.1.. who has followed the trials from the beginning. 
materials used by the defendants in the courthouse. Maybe the doctor bills got paid.mayk the indoor air issues in the 

"Particle board is everywhere" in the courthouse. Ekl said, adding courthouse were straightened out. but no one won. he said, "excepr 
that it emitted formaldehyde,one of the chemicals that he saidcaused for the attorneys." I 
his clients' sickness. 

March 1995 
Spatial Spectroscopy May Help Study Eye Irritation From SBS 

Thanks to the flawed pictures sent back from NASA's Hubble He has been measuring the ndness of graduate students' eyes after 
Space Telescope. the Environmenlal Pmtection Agency (EPA) could they spent time in chlorinated swimming pools. 
have anew technology tostudy imitated eyes,a common symptomof The ophthalmology department at the UNC Schwl of Medicine 
people uorlung In vck bulld~ng,. photot.rdphs the studenlj. ~mwsdeyci. Cogg~ns then IITCS a coniputcr 

A Un~rersity of Noah Cirrol~na ,WC) resmhcr de\clowd ihe igonthm he dcvelooed Ulat autamnt~callv ~su?w,s h>rrrcm13 In cho . . 
method, knownas spatial spectroscopy,originally to improvebluned (o&aphs of the eye.' 
photos from outer space using computers and photography. '"The computer meaures how bloodshot the eyes are quickly.au- 

UNC's James Coggins said he has shifted the focus of his work to tomatically. and far more objectively than human observers:' he said. 
measuring precisely the degree of eye redness, or hyperemia. EPA Spatialspectmscopy is also used in analyzing microscope images. 
wants to u x  the methad to eauee inifation from indoor wllution and satellite images of the Eanh. and x-rays. Coeeins said the method 
has backed the project with'h&s that it will help set $door air pol- might even & used to map blood vesseis in and find signs of 
lution standards for examining sick building syndrome (SBS). glaucoma earlier. 

Yale University is also working on three additional methods for "Most people in computer vision work don't know about this yet," 
gauging indoor air pollution. he said. 

"It's so new, we haven't had time to publish much on it.". 
Swimming Pool Study 

Coggins said his methd was still five years from aclual field use. 

Januan 1995 
AIHA Addresses Fears, Formulae for Sick Buildings 
Warnings About Air Testing, Choosing a Consultant 

The American Industrial Hygiene Asmiation (AIHA) has released 
a free booklet designed to provide building occupants with accurate 
information about indoor air quality in the workplace. 

Do I Work in a Sick Building? offers examples of good and poDr 
indoor air quality, illustrates symptoms associated with poor indwr 
air, and lists common rwts of such problems. The object is to help 
occupants make wise decisions about their building. 

AIHA'r Jeff Seckier said the association had determined that 
"there's 3 need for something someone can walk amund with." 7he 
booklet. he sdd. i s  "real basic stuff' that can fit in a wcket. vet offers 

before laking a stab ai the why's and how's. 
Information should be gatheredon who is affected, where concerns 

are found in the building. when the pmblernoccunrd. what health ef. 
fects and complaints are reported, and if those complaints cease after 
leaving the building. 

Also of potential import are any diagnoses offered by physicians. 
evaluations from the building engineers or HVAC contractor, and any 
environmental conditions or activities (such as copier use, remcdel- 
ing,or pesticide applications)apparently associated with the problem. 

After gathering such information,an attempt can be ma& to evsl- 
uate the situation. 

. , 
references to more in-depth informiltion, i f  needed. 

AIHA noted that while "sick building syndromeVand other indoor 
The Air Testing Question 

air buzzwords are increasingly pppinp up in the prers. such stories The bmklet sounds a warning about air testing. ohserving 
"have genernlly ralsed fears without uffering solutions." that "'shotgun' air testing for a broad spectrum of potential contand- 

nants is eenerallv rnisleadine and seldom helos to identifvanrohlem." " r .  - .--.-.-- , - P .  

Advice for Complaints Nor are measurements of chemical levels necessarily helpful - 
wen faced an a,r ,he booklet calls for de. AIHA notes that such levels are set for exposure to individual chem- 

termining the Who*s, when*s. and where's of the con,pla,nt ~cds in an industrial setting. not for "the complex contaminant 'soup' 
often found in office building air." Such standards were also devel- 
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oped for men without pre-existing health problems, instead of for the 
more diverse office building population. 

"The greatest value of air testing is  In the cornpaison of the re- 
sults of testing indifferent I~xationsor at different times." AIHA said. 
adding that "the data generated often yield very valuable information 
about the origin of the pmbiem and possible solutions." 

The booklet recommends that outside assistance be considered: 
* i f  the problem persists after obvious sources of indoor air conta- 

consulmts' backgmund and demonstrated successes in resalving sim- 
ilar situations. 

"Hiring qomeonc to perform a poorly conceived study is worse 
than a wasteof money and time: it may lead toerroneous conclusions 
and costly remedial efforts of no inuinsic wonh." the booklet says. 
"If a consultant p m p n s  elaborate andexpensive air monitoring with- 
out demonstrating to your satisfaction that the resulting data will be 
meaningful, look elsewhere for assistance." 

minants have k e n  identified and rectified; AIHA's Seckler said that when the assaciation released a booklet 
i f  the problem demands immediate and concerted attention, yet about residential indwrair last year,somecompanies requested"thou- 

resources are limited; or sands" of them to be passed out to their employees. 
if the preliminary investigation reveals little of significance and He said AIHA was considering sending copies of the booklet to 

the next move seems unclear. the Occupational SaIety and Health Adminisk+tion (0SHA)'s regional 
Such outside assistance. AIHA warns. mav have lo include sue- offices. 

cialists in medicine. lighting, acoustic design. or psychology. To obtain a copy of the booklet. contarr AlHA Support Senices at 
703f849-8888.. 

Know Your Consultant 
And, the association adds. "particular attention" should be paid to 

December 1994 
Sick Building Case in Schools Divides Ohio Town 

Pam Dittner nmemkrs Sept. l I, 1992 as the day she lost a battle 
against the indoor air pollution she believes plagues Tri-County North 
Schools in Lewisburg,Ohio. 

That was the day Dittner, who said she had been suffering in- 
creasingly severe health problems, k a m e  disoriented in her second- 
grade classnxlm. 
"I toughed it out," she said, but "I didn't know what it was - it 

was a strange feeling." 

The school's HVAC system was modified after NIOSH and oth- 
er experts said insufficient ouldwr air was coming into the building. 

MOSH has performed sampling and invesligations four times at 
Tri-County North. The agency's initial investigation, conducted Oct. 
16.1992. measured temperature. relative humidity m d  carbon diox- 
ide at various locations in the school. 

Investigations in October 1992 and Febmaq I993 found low lev- 
els of volatile organic compounds and formaldehyde but high levels 

Shc besi~te Jiwncnted again at tile end of ds ,cl~wl day, l o u -  oi~.;lrbon diuxirfe ~II sonr Ixation,. Carbon li~urirlc levels a~eragd 
cvcr. And the ncxl day Then the b>llnwlne Mcmdnv. She said ,hr lnco 1289 DUL~ orr rnlll;an durine the I W2-93 tn\cstiral~on<. 
to teach classes withihe door and windows open i k d  the fan running ~ 0 ~ ~ ' w o m m e n d w i  outside air be increaxd: the district added 
but found her lungs burning and coughed up b l d .  In the fall o f  $800JCW worth ofadditional air handlers. 
1992, she stopped teaching, used up her sick days and went on unpaid Sampling conducted this January showed carbon dioxide levels av- 
medical leave. eraged less than 7M) parts per million, and formaldehyde levels had 

Two yew later. Dittner is teaching again but still battling health dropred by some 80 percent. And a comparison of questionnaires is- 
problem;. And she and a group of parentsand students are suing Tri- sueh'to Ih; staff in 1992 and 1994 showeb the percentage of  employ- 
Countv North Local Schwl District. the Ohio Deoartment of Wuca- ees nwrtine work-related svmDtoms booocd from 26 Dercent to 10 
tion and architects and contractors connmted with an addition to the 
school built in 1988 and 1989. 

The school district maintains it modified the building's HVAC sys- 
tem to bring in more outside air. and numerous health investigators. 
including the National Institute for Occupational Safety and Health 
(NIOSH), have examined the building without finding anything they 
deem a potential health h m d .  

Health Problems in Addition 
Dittner said she entered the new addition in the fall of 1993 and 

m n  suffered fatigue, heart arhythmia.headaches,eye irritation, l q n -  
gitis.cramps. asthma and allergies. 

"My head felt like it had been blown up with a bicycle pump." she 
rsirl "".-. 

Dittner saidother teschen were having health prc~blems. whilechil. 
dren were sufferine frarn nosebleeds. rashes. headaches and rastro- 

.. . .  . .  
school by their parents and tutored or sent to private cchools. Meon- 
while,the Iwal Depanment of tlealrh and regional healthexpss were 
testing the schml for levels of csrhon dioxide. carton monox~de and 
other contaminants, 

. - , . . . 
percent. 

New Beginning, Old Problems 
Dittner. who retumed to work in Januaty, said problems persist 

- and the school has increased the ventilation before NIOSH in- 
spections. She said she wean a breathing mask in the hall and keeps 
air cleaners in her classroom, and children are still having problems. 
too. 
"I still see kids going into the office with breathing problems. 

cramps, headaches." she said. "We have all these kids who are hy- 
persensitive." 

That category. she said. now includes herself. She said now she 
can't read a newspqer without using a respirator. 

Dinner and a groupof parents and students filed suit Sept. 30. Her 
workers' compensation case i s  pending, she said. 

Dittner said other teachers have had health problems, but she is 
the only one who has come forward. 

"They think i f  they're quiet. it'll go away, or that 1'11 take care of 
it for them." <he said. 

Dinner said shedoes not know what exactly caused her health pmh- 
lems. I t  may be Dursban. a pesticide used in the school until late 
1993. or volatile organic compounds, or insulation. She said she has 
had antibody testing for formaldehyde and the resulh were "way out 
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of kilter." 

District Defends Conduct 
Michael I. Burdge, an attorney with Dayton,Ohio's Young, Pry- 

or. Lynn & Gerardi. represents the defendants in the case, Burdge 
pains a different picture of what ha? happened at Tri-County North. 

NIOSH, he said. did note formaldehyde in the building from the 
school'scapiers. But lheirrccommendation was merely that the school 
consider switching toners when the cumnt copiers were due for re- 
placement, he said. 

Of  all the health investigators who haveexamined the building, he 
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to trial. but that a welter of motions to dismiss and other legal ma- 
neuvers would occur before then. 

He said the plaintiffs' attempt to make the case aclass action is"1u- 
dicrous," and said no other employees besides Dittner have made 
claims. 

Ceflifying the case as a class action, he said, would mean that the 
plaintiff class comprises everyone who has entered the school - a 
categocy which would include the defendants and Burdge himself. 

Burdge said "inaccurate" npoN in tte media have hua both school 
attendance and housing sales in Lewisburg - fueling an anger Dit- 
tner said she is well-aware of. 

said,none believeanythingin the building iscausing health pmbl&s. "A lot of people are really angry at me:' she said. "They think I'm 
'The most that they would say is there was insufficient outside air out to make a huge sum of money for my rethment,or they think I've 

k i n g  brought in:' Burdge said. manufactured this.". 
Burdge said the case probably would fake more than a year tocorne 

November 1994 
What's Gone Wrong? 
'Sick Courthouse Syndrome' Continues To Plague T h i s  temperature differential drives moisture into the building cavity. 

Counties in Sunshine State Moisture in buildings is a fact of life wherever you are - that's 
why there are vapor-retardant baniers. But how you use them i s  im- If its cumnt woes continue, Florida might consider changing its want, 

name from "the Sunshine State" to "the Moldy Courthouse State." In the northeast, vapor-retardant baniers are installed abutting the 
County. Beach County, And, top- interior the building cavity, That's hause in the 

ping the scales as the biggest nightmare of dl.the Polk County tour- most moisture problems arise from people-s activities such as cwk. 
thouse. ing and showering. 

Fixing Florida courthouses has become a thriving industry in its In the southeast, the moisture threat comes not but from 
own right. supporting legions of engineen. construction companies, without, So vapor.retardant arc supposed to be installed 
indoor air contmctors and mitigators, and lawyers. abutting the exterior wall. 

What's gone wrong in Florida? The answer is a combination of In the West Palm Beach courthouse, the barrier, in this case 
three factors. The fml is relatively esoteric for those not conversant lation with an aluminum foil seal, was installed according to 
with indoor air. It's what building expett Joseph W. Lstiburek calls design specifications, But before criticizing Wyman Con. 
"regional chauvinism": the failure of building design to adapt to the hemtion Co. ,considerthis: they just following print- 
indoor air quality needs of different pans of the w u n y .  cd on the insulation itself by OwendComing. Those insuuctions di- 

The other two facton in the Floridacourthouse mess are more corn- ncted ht foil barrier the interior wall, 
mon: incompetence and oppmnism. The architect's specifi~tions had the barrier facing the comct way. 

Palrn Beach courthouse had problems before the But after county officials consulted wilh the architects, the decision 
first mention of "sick building syndmme" (SBS). Construction on the made install the barrirr to specificatiolts, 
$125 million building is running a year behind schedule. The roof 
needs to be replaced because it leaks and consultants warn it could ~ ~ , , d - ~ i d  ~~~~i~~ 
blow off. That decision, an Orlando indoor air consultant noted. places the 

But in late an Oriando air expen 
wu*ou~a[riskof sick building syndrome (SBS)fmm mold gmwth, 

on PalmBeachCounty - it seemsthe building's vapor-retardantbar- Moisture will enter the building cavity throngh cracks in the exterior 
ricr was installed backwards. and collect against the foil seal - in the insulation. To any indwr air 

That may sound unlikely. but it's an enample of Lstiburek's "re- who has seen moldy duct lining. that spells 
gional chauvinism": what's right for the temperate northcastem U.S. tearingdownthc walls,theconsultant recommendedthat 
may not be right for other regions, yet builders - and some design. Palm Beach County make certain t k  HVAC system continues to work 
ers - act as i f  one set of rules applies. properly. By keepingthe building atapsilive pressure, moisturc p m b  

Special Needs lems should be averted. To ensure positive pressure. the consultant 
recommended that the county conduct some $20WI worth of pres- 

problem with Florida buildings. Lstiburek said, is that "they sure tests in thecounhouseeach year, 
suck." Literally. Meanwhile.officia1s arc fuming that somebody will pay for the ex- 

Outside Florida buildings. it'sgenenlly hot and humid. 1nside.p tra maintenance - and that .tmebody won+t Beach coun- 
ple want it to he cool and dry Moisture travels fmm warm areas to 

tY. cold ones - by any means i t  can find. I f  a building exterior has The insulation debacle in West Beach makes the extent of 
cncks or holes (as nearly all of them do). the building will act as a Lstiburek.s regional chauvinismclear: neither a major in. 
spong. sucking rnuisture into the interior. sulation company nor a builder on a Florida project knew a funda- 

Another prnblem comes from the interaction of sun and rain. First mental tenet of building design in the southeastem States, 
Florida's violent afternoon rrormr we1 buildingexter1ors.Then the sun b a ~ e n  have to be better,.. Lstiburek said, ..ney aren.t 
comes out and heats the wet surfaces, creating an even larger tem- doing any worse we m, hut there.s no forgiveness there; 
peralure differential between the w m  exterior and the cool interior. 
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Polk County Tops List neath. and waterproofing and fire-resistant materials. 

men it comes to the of florida nightmarcs, Palm Beach County had i ts  vapor-retardant barrier inslalled back- 

the title belongs to Polk County wards; the buildersof the Polk County coulthouse nevereven installed 

The PokCounty courihouse. which opened in Barlow seven years One. 

ago, hasbecome acolossus looming over local politics. ~ o t ~ ~ ~  mem. , 
Hill International. the conuactor for the courthouse repain,called 

krof 1987*~ polk county commission remains in one ~f fhe wonlconsbuction jobfhey'deverxen - an assessmentO'Dell 

b e r r e i i ,  while theother four were defeatedin reelection bids.Their CO"U"~ With. 

opponents hammered away at the courthouse debacle. "As they got into it and lore those bricksoff,they foundoutragenus 

In July 1987,a gala affair celebrated the opening of the $32.4 mil. things:'he said."They had no way of knowing what wasbehind those 
lion building.Cuests admired the courthouse's roof of Portuguese or- 
ange tile, but unbeknownst to them, the bricks in the building's exte- EveV brick was a vaPor-retardant banierinstdled, and 

rior were already cracking. every brick replaced. The orange tile m f  was replaced with a copper 

Today, the coulthouse has not heen used since 1992. The county that wouldn'tleak.New and sealing materials were p l ~ d  

remains embroiled in a lawsuit with the building's designer,contmc- y u d t h e  windows. mff"*CsYstem was reworked tocreatepos- 

tor. and subcontractors. Former employees suffering from SBS con. ~tlve Pressure in the building an* reduce humidity. 

tinue to wage their own legal banle against the builden and the coun. ~epaifi began, some suggested the county simply tear the 

ty. 
colllthousedown and start over.County officials rejectedthe idea,not- 

Theorange tileroof is gone: all 8M),mbricks have heen replaced, i% that such a course of action would have demanded moving the 

Estimates of the building's repair costs have climbed from $17.7 mil. ~0lU'Ihouse 10 a new site outside the Bartow city limits. fora price tag 

lion in July 1992 to $33.2 million in July 1994. The original date for amund $50 milii0n. 

completing repairs, late 1993. is long past, with summer 1995 the Re~aircosts,ori!&mall~ estima~at$17.7~~0n.;ire~u~nll~ e* 

newest Luge1 dace. timated at $332 million. nearly twice that. 

Polk County officials refer to the courthouse, when their respons- Pmblems Throughout Building 

es can be printed, with words like "ammity" and"boondoggle," p o k  The mnstruction work began to f& behind schedule and climb 

County Public Information Offifice Director Gene ( y ~ u  calls it "the over budget as the extent of the courthouse's flaws became apparent. 

mother of all sick buildings." In Januaq 1993 i t  was discovered that the courthouse's tower suf- 

Within a year of the buildingss opening, and were fered from far Worse mildew problems than hadbxn expected. More 

appearing on the courihouse's vinyl wallpaper and old records books. h a l l  had to be removed than the county had budgeted for. 

During the summer rains, ceiling tiles and carpets were soaked. In March an environmental consultant nixed the county's plan to 

The county filed suit against Lakeland, Ha. architect Wade selliff, clean UP Parts of the building while conswction continued elsewhere, 

conhactor Barton-Mdow Co. of Michigan, and various subcontrac. mommend'k that cleanup wait untii all renovations an mmplete. 

ton in 1 9 8 8 . 0 ~ ~ ~ l l  the county has recovered $7.5 million That delayed the building's reopening an additional six months and 
in settlements to date. added some $ 7 2 0 m  to the price tag. 

Thefmtcomplaintsofillness inthecourthousecame inearly 1990. May, consultants tested the air in a cleaned temperature- 

m a t  October, the counry the building.s employees, T -  conmi box in the courthouse's HVAC system and found more mold 

hundred-sixteen of  367 employees said they had complained about V x S  than had been recorded in 1992. The problem, they conclud- 

the courthouse's air Two-thirds reported a]lergy.lie symp. td. Was that humidity got into the building in the summer of 1993. 

toms,and nearly halfof thoserrspondents said lheisymptoms cleared when windows were far 

up after work. Complaints reported included headaches, lethargy, ir. me commissioners votdunanimously JUIY 15 toreplace theduct- 

ritated nose and throat. eye problems, skin initation and nausea - work in the HVAC system.That's another$3.2 million and six to nine 

classic symptoms of SBS. months more construction. 

in 1992. joseph jWisof hnver7s ~ ~ [ i ~ ~ ~ l  jewish center for I,,,. hnically, the county has benefited from one aspect of the disas- 

munology and Respiratory Medicine was brought in a consultant ter. O'Dell and Randy Oliver. the County Courthouse Coordinator. 

to tho county. decided that some good could come of Polk County's misery i f  the 

Jarvis noted that 440 of 564 employees had SBS symptoms. He lessons learned lhere were applied 

said [M) of the 340 "definitely'. had SBS pmblems, and that 56 em. O'Dell and 0l iver.b~ now unwiningexpertson sick building syn- 

ployees' symptoms had symploms that might point to allergic reac. drome. formed the Institute for Sick Bulldings and sponsored a sem- 

dons in the lungs - a hallmark of hypersensitivity pneumonitis. lnwon SBS in Ihe summer Of 

~~~~d~~ findings, in ~ ~ " 1  1992 the c~~~~~ ~ ~ ~ ~ ~ i ~ ~ i ~ ~  The Instilute's seminar attracted some 175 construction. legal and 

unanimously agreed to evacuate the counhouse over the next two medical professionals and tumeda$l9.000profit, which was put back 
months. Repair work began in July 1492. into the repairs contingency fund. 

O'Dell said he hoped the institute might sponsor another seminar 

'Worst Construction Job' next year - one that would feature a reopened courthouse. 

The list of repairs. and the problems found, are staggering. More than one person has wondered why so many courthouses 

polk c ~ ~ ~ ~ ~ . ~  SBS problems began in classic florida with seem to be riddled with indoor air problems. What's so special about 

a negatively pressu~d building interior and cmks in theexterior. Win- C O U ~ ~ U " ~ ,  anyway? 

dews and joints were improperly installed, ~h~ b,lilding.s For Joseph Lstiburek. the answer is: nothing. The key is not cour- 

flashings were instdled backwards,directing inlo the thouses. hut who's inside them - lawyers. judges. legal clerks and 
B ~ " ~ ~ ~  discovered misslng or improperly inslallrd steel reinforce. =siStant$. People whoare up-tu-da@uncumnt issues andonpmspcts 

bars, anchon bricks the under. for litigation. Andtheirconcems.headded.are fueled by "a lot ofcon- 
sulting firms blow~ng things out of proponion." 
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:'Courthouses aren't expriencing any worse problems than other 
buildings down there:' he said. "But then you superimpose a litigious 
atmosphere and a feeding frenzy from consultants.'' 

Lstiburek noted that another common venue for indoor air quality 
fears is schools. Are schools' indwr air problems $0 much worse 
than other buildings? Or, like courthouses, is it that more concern i s  
focuxd on schools than on other places? 

The laws of physics, Lstiburek noted, "are the same. How does 
the mold h w  it's a courthouse? That's the question. [The mold] das- 
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n't - but the consultants sure do." 
With "regional chauvinism" so prevalent. the final lesson from 

Florida's courthouse debacles may be a grim one indeed. Unless the 
lessons of regional design ~ a c h  insulation manufacturers and builden. 
courIhouses and schools may scmn have lots of company as more and 
more types of buildings become the object of fear, litigation, and 
costly repairs. 

"If the motley spent on rcstlnp aas spent on niltigatiun:' L i t ~ b e  
rek said. "wc wouldn't be having these prnblcms.". 

Auaust 11994 
Frequent Symptoms of SBS Found to Be Real . . 

Thiseditorial appeared in the March issue of American Journal of guidelines to be health protstive. Given the impracticality of col- 
Public Health. lecting toxicity information on all indoor pollutants of concern (in- 

In the past two decades, increasingly frequent episodes of symp- cluding odorants. toxicants. allergens and infectious agents), empiri- 
toms-headache; lethargy; eye, nox  and throat irritation; breathing cal dataon worker symptoms at different outdoor air ventilation rates 
difficulties: and dry skin-amone occu~ants of large, mechanicallv mav k useful in settine midclines that will reduce occuoant svmo- 
ventilated building; have amused-publid concern. 

Althoughexplanations have sometimes been found for symptoms 
reported in individual buildings, in many buildings neither specific 
diseases nor evident causes have been identified. The lack of envi- 
ronmental explanations, along with evident psychological distress in 
the workers, has to some suggested "mass psychogenic illness"; 
however, such illness has specific diagnostic criteria that the health 
complaints in h e x  episodes rarely fit. Furthermore, available studies 
suggest some of these occupant symptoms involve physiological re- 

- - . , .  
toms in most buildings. 

Studies are needed in agreater variety of buildings.over longer pe- 
riods of time-and with impmnd measurements of the outdoor air ven- 
tilation rate, various indwr exposures and health outcomes. Mea- 
surements should assess ventilation rale variation within buildings. 
Experimental studies will allow the strongest inference, but obseia- 
tional studies of many buildings can also contribute. 

Research on office worker svmoloms must also consider more than . . 
outdoor air ventilation, baause even buildings with high levels of out- . . .  . .  - - - 

spokes to mvLonmental exposures. door air ventilation can have large propo~ions of workers with non- 
The role of building ventilation in this ohenomenon is not well un- sacific svmotoms. These svmoloms ax clearlv of  multifactoral ori- - 

derstood. inadequate ventilation is a suspect i n  many symptom 
episodes, yet this suspicion i s  based on little actual knowledge about 
the relationship betwcen ventilation and health. 

Building ventilation is the movement of outdwr air into a build- 
ing.either mechanically or by infiltration. An important aspect of ven- 
tilation is the volumetric rate of outdoor air per person brought into a 
building-that is, the outdoor air ventilation rate. 

Before the energy crisis of the 1970s. the minimum recommend- 
ed outdoor air ventilation rate in the United Slates was 20 cfmlp (cu- 
bic feet of air pcr minute per person): this rate was based primarily on 

i n :  epidkmiblogic studies gav; found their sudstantial occurrence in 
every large building, workspace, job and pe~~~naUpsychologicaI fac- 
ton. 

Examples of implicated factors include air-conditioning systems. 
temperature, humid i ty ,cq ts ,p r  office cleaning, work stress and 
female gender. Increasing the ventilation per person may help reduce 
symptoms causcd by indoor-generated pollutants; however. increased 
ventilation would not eliminate symptoms related to psychological 
stressors,temperature or humidity, outdwr air contaminants, or wn- 
taminants pmduced within ventilation systems. 

the nced to control &Ion produced by the occupants th&nselves. In Existing scientific findings suggest that standards for outdoor air 
the 1970s.this recommended minimum was lowered to 5 c f d o  to re- ventilation rates in occuoied buildings mav be reasonable. oarticular- 
duce energy costs. Later in the decade, the phenomenon of symptom 
complaint episodes. sometimes referred to as sick building syndrome, 
first appeared. As this syndrome was thought lo be related to inade- 
quale ventilation. the minimum ventilation guidelines were raised over 
time back lo 20 c fdp ,  the current minimum for offices. 

Historically. these guidelines. produced through consensus by or- 
ganizations such as the American Society of Heating, Refrigerating 
and Air-Conditioning Engineers (ASHRAE), have been incorporat- 
ed into building codes and other regulations as standards, setting the 
minimum outdoor air ventilation rate that the ventilation system in a 
new building must bedesigned to provide. In the0ry.a building should 
then actually provide the prescrikdamountofoutdoor air, but in prac- 
tice. building codes have not been used for this kind of enforcement. 
In effect, practtcolly enforceable standards for the de i i ve~  of outside 
air into occupied buildings have been rare. Only recently have pro- 
posed or established indoor air quality statutes in several states (such 
aCalifomia.New Jersey nndWashington)defined suchexplicit slan- 
dards for outdrwr air ventilation. 

Current Knowledge 
Since we do not yet understand the nnture.distribution or toxicity 

of the many Fources of indwr expxures, we have a limited wientif. 
ic basis for considering current buildingwide outdmr air ventilation 

ly if bolsterwl by additional nmh.ut ventilation standards done 
cannot be sufficient toguarantce adequate indoorairquality, we must 
look kyund minimum ventilation requirements to consider the prop- 
er design. construction, operation and maintenance of buildings and 
their ventilation systems. More resemh is necessary here as weU: how- 
ever. basedon current knowledge.EPA and the National Institute for 
Occupational Safety and Health have compiled some practical ap- 
proaches lo the prevention and resolution of health and comfort con- 
cems related to indoor environmental quality. 

We should not ignore these health problems of  office workers 
simply because they involve nonspecific symptoms and multifactor- 
ial causes and because we have generally failed to identify simple w- 
lutions. Even nonspecific symptoms, whencommonly experienced in 
the large population of indoor workers, are of public health impor- 
tance and probably of economic importance as well. We will be able 
to minimize these symptoms only when we more fully understand 
the requirements for truly healthy indwr environments. 

Mctrk J .  Mcndeli and Lawrence J.  Fine are with rhe Indtisrr)wide 
Stiuiirs Branch of the Norional Indirute for Orcupational SafeIy and 
Heolrh in Cincinnoni. Ohio.. 


