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Florida County Awarded $11.5M In Third Sick Building Jury Verdict

Martin County in southeast Florida was awarded an $11.5 mil-
lion verdict in the third sick building case lo 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 tnal and a four-
hour deliberation, was against all defendants named in the suit: Cen-
tex-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 architect, mechanical
engineer, structural contractor and mechanical contractor in the suit
but settled those claims before the trial commenced.

"“We are very pleased with the jury’s verdict and feel that it should
send a message about acceptable construction and design standards,”
said Leslie O'Neal, a partner with Holiand & Knight, the law firm
which represented the county. “The severity of problems in the Mar-
tin County Courthouse and Constitutional Office Building caused
not just physical plant problems but county employee health prob-
lems that had to be addressed. ‘

The suit stemmed from a series of continual problems leading
to the eventual abandonment of the buildings, which were com-
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pleted in December 1988. What started as minor problems with the
air conditioning and leaks through the walls and windows when
the buiiding was first inhabited developed into more severe issues.

Over the pext four-year period, the county consulted with the
project’s construction manager, designers and mechanical engi-
neers, but the recommended actions to correct the situation were in-
effective,

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

In early £992, the county ordered a series of tests conducted by
microbiologist Phil Morey who found two types of unusual mold
— stachybotrus atra and aspergillus versicolor — both known to be
potentially toxic and presented health problems in humans.

Further geoup testing by Michael Hodgson, an occupational med-
icine and public health specialist, found the buildiag occupants
had substantially higher levels of symptoms than the unexposed
control group.

In December 1992, following those and other findings which
supported the likelihood of building related illnesses, the inhabi-
tants of the buildings were moved to temporary office space. Ex-
tensive renovations started immediately after the evacuations. The
county anticipates reoccupying the buildings this month, M

Many SBS llinesses In Adulis Discovered To Involve Stachybotrus

Expert:Toxicicty, Not Allergic Problems Are Key

Stachybotrus, a black mold which grows in damp areas of buildings
and homes in the presence of celluiose fibers, is increasingly being iden-
tified as a problem in the investigation of sick building syndrome
(SBS) nationwide, Stachybotrus received a great deal of atiention ear-
liet this year when several infants in Cleveland where diagnosed with
a severe lung disease believed 10 be caused by stachybotrus mold. Sev-
eral infants died as a result of contracting lung disease which many
doctors and experts at the Centers for Disease Control and Prevention
(CDC) in Atlanta was directly related to inhalation of stachybotrus.

Now, stachybotrus is being examined as a potential suspect in 1e-
ported cases of SBS where adult workers in buildings have become ill
and are unable {0 retum to the work environment,

Toxic Effects Observed

Dr, Eckardt Johanning, medical director of the Eastern New York
Occupational Health Program in Latham, N.Y ., and one of the foremost
authorities on stachybotrus, told fndeor Environment Review that “a
recent study 1 was involved in on adulis in buildings where stachybotrus
is found detected an increased prevalence of eye, skin, respiratory or-
gan problems and neurological impairments. We found a relationship
between nevrological toxicity problems and the presence of toxigenic
fungal materials, particularly stachybotrus.

“We now believe that the problems associated with stachybotrus
are mainly associated with togicity problems and not purely allergic re-
actions.... While stuchybotrus is not typically common, we are {inding
it more and more. [ belteve that this is because many experts are now
aware of the potential for stachybotrus to be a probleny in many buiid-
ings where damp, moist conditions are found and are better able to iden-
tify it during building investigations.”

Chin Yang, president of P&K Microbiology in Cherry Hills, NJ.,

said that, “When stachybotrus grows, it is often found with a variety of
other types of molds, So what the experts at CDC are looking at is that
stachybotrus may be just one of several molds which is responsible for
a variety of illnesses. Environmental investigators are looking at what
other types of mold or fungi are found in the same environment n ad-
dition to stachybotrus. All I can say is that from my own experience is
that stachybotrus is almost always accompanied by other molds and bac-
teria.”

Prime Suspect?

Asked if stachybotrus is a prime suspect in many 3BS cases, Yang
said that “our company is biased in terms of what it observes, because
when we go out 1o a job, it is in a building that already has problems,
So we see stachybolrus present in many sites that we visit. This is true
because many of the buildings that we visit are known to have many of
the chronic conditions that allow stachybotrus to grow  especially those
with chronic water problems. And stachybotrus is known to grow read-
ily in a damp environment where celiulose materials is also present,
many of the conditions that cause a building owners or manager to call
us out in the first place.”

Yang told Indoor Environment Review that “actually, stachybotrus
is quite common is the natural environment, which is outdoars. 1t is oot
anew 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 said he is famitiar with a documented case reported in Chica-
go in the mid-1980s where the hazards from stachybotrus were traced
to a wide variety of illnesses in adults, “There have been several cases,”
he said, " where people have gotten sick from moldy buildings and where
stachybotrus was at least a contrbuting (actor. Bust you have to remember,
stachybotrus rarely is found in isolation. There are other molds and
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fungi present which together may be responsible for causing adverse
health effects. We just do not know for certain at this time whetter stachy-
botrus is the only factor causing harm to adults and children, especial-
ly since 1t is not found in isolation.”

Expert Knowledge

Both Johanning and Yang emphasize that extreme caution must be
taken when cleaning and removing stachybotrnus from where it is found.
“You have to be very, very careful when cleaning stachybotrus from the
environment it is found in,” said Yang, “this particular toxin can easily
become airborne, and can spread throughout a wide area, and then can
also be eastly be breathed in through the lungs. This is why vou must
know how to clean up stachybotrus correctly. Not knowing what you
are doing can spread stachybotrus throughout an entire building or home.”
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Yang emtphasized that “there are very few peopie. outside the in-
door air specialists, who are able to identify and remove stachybotrus
property. And from the samples that our company receives, we have
seen an increase in stachybotrus in many buildings. So it is important
to educate people lo recognize stachybotrus and train them how to deal
with it property. But with some of the recent press attention, more in-
door environmental specialists are looking for stachybotrus and are be-
coming more familiar with procedures for handling and removing it.
But more must be done.

“But people who discover that they have a chronic water problem
either in their home or in their building should be aware that stachy-
botrus may develop. And the key is to deal with the water or moisture
peoblem when it is first detected.” H

NIOSH Study Links Environmental Quality To Health Conditions

A recent analysis of indoor environmental quality has determined
there is a measurable association between exposure and health condi-
tions. The National Institute for Occupational Safety and Health (NIOSH)
study also showed a high prevalence of sick building symptoms among
occupants.

The study reported on the multiple symptoms of a maximum of 75
employees in 80 office buildings.

The questionnaires the occupants were required to completed asked
18 questions about their symptoms, physician diagnosed illnesses, com-
fort parameters and workplace stress factors.

The groups required at least three symptoms that improve when the
participant was away from the worksite:

= multiple atopic symptoms (MAS) - eye irritation, stuffy/runny nase,
sneezing;

« multiple lower respiratory symptomns {MLRS} - shortness of breath,
cough, wheezing, chest tightness; and

» sick butlding syndrome - headache, fatigue, sore or dry throat,
stuffy/runny nose or nasal congestion, or imritated eyes.

The survey determined that the occupants must experience the symp-
toms at work or one {o three days per week in the previous four weeks
{frequently} or one to three days per week in the previous four weeks
and the condition improves when the employee is away from work.

The individual symptoms that were experienced “frequently” and

April 1996

improved away from the worksite included irritated eyes (30 percent),
fatiue (25 percent), headache (25 percent), nervousness (23 percent),
and stuffy nose (21 percent).

Results from the multiple symptoms groups studies indicated the
symptoms that are experienced “frequently”™ and improve away from
the worksite also were the MAS (8 percent) and MLRS (2 percent).

Relative risks for MLRS were debris inside the HVAC air intake,
poor or no drainage from drain pans and the air ductwork had never been
cleaned. Relative risks for MAS included the presence of suspended
ceiling panels and failure to clean the air duct.

Among the relative risks of asthma being diagnosed after the occu-
pant began working in the building were recent renovations including
drywall, dirty particulate filters and debris inside the HVAC air intake.

The researchers also questioned the participants on their environ-
mental comfort parameters and found that 50 percent experienced “too
little air™ more than one day per week in the previous four wecks. Oth-
ers complained of it being “too hot” (35 percent), “too cold” (32 per-
cent), “too dry” (35 percent), and another 15 percent complained of
""1obacco srmoke odors.”

The researchers also concluded that the symptom rates were similar
to other NIOSH studies and those conducted by other researchers.

The results will prove useful for comparison with buildings with
known indoor environment problems. B

Building Air Quality Investigations: A Systematic Response Model

Phase One; Personal Interview

After a complaint. the first action is for on-site personnel to go to the
space and visit the complainant, This is called a phase one response. On-
site personne] will discuss the symptoms with the occupant and check
for obvious causes. [t is preferable to speak directly to the person who
is expetiencing discomfort, but, in some cases, due to corporate policy,
personned issues or security concerns, this will not be possible and we
instead speak with the person’s supervisor or, for a larger tenant, the of-
fice manager or person assigned to be [andiord liaison.

The landlerd representative will look for obvious signs of a general
ventilation probtem ot source of contamination, While the landlord of-
ten has control aver the HVAC system, the tenant often retains control
of the temperature and fan operation. Tenants have been known to block
diffuses intentionally or carelessly or load spaces beyond their ventila-
tion capacity. Most of all, the tenant controls the activities within the
leased premised which can cause contamination of the air. Therefore,

the rep may look for obstructions lo the flow of air, printing or other ma-
chinery. gluing operations or other unusual processes within the premis-
es. The nose is a sensitive chemical detector and should be used along
with the other senses and common sense.

A basic test for ventilation is to feel for air movement in the room,
or betier yet, at the diffuser. Signs of water or previous water damage,
or anything which has changed recently or around the time the com-
plaints started can be a clue. The occupants may have thoughts about
what has caused the problem; they have spent considerable time ob-
serving their surroundings.

Phase Two: Eow Tech Action

The next stage of response consists of low tech actions within the
means of building managers, engineers or HV AC contractors, for ex-
ample, investigations into the cleaning procedures fur carpets and floors,
type of filtration (see discussion under section above), condensate
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pans, coils, air intake location, temperature and humnidity In the space
and a review of many of the relevant iterns found in the preventive main-
tepiance discussion above,

A simple technigue for confirming the presence of outdoor air to an
air conditioners is to insert a thermometer into the outside air duct and
see if the temperature is representative of the outside femperature.

The goal of phases one and two is to identify a cause 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 quali-
ty is a very subjective matter and most complaints do not result from
measurable deficiencies. Changing a fan switch from the auto to the on
position (which will cause it 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 already have them; these allow the intenior 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 a consultant. The responsible ones will go
through steps simutar to those described above before beginning to test
the air, We have found air testing useful only under very limited cis-
cumstances:
+ there is a clearfy identifiable source, such as a spill of dry cleaner
fluid and the premises must be “clezred” prior to re-occupancy;
« the use of CO, sampling for use as a surogate for ventilation rate
and to calm fears;
+ in high risk situations, culturing cooling tower water for bacteria;
and
« nothing is wrong, but a tenant is not satisfied without independent
testing — it these cireumstances, the teaant should at least partici-
pate in, if net foot, the entire cost.

April 1996
Federal DOT Building Finally Labeled

A panel of indoor air quality experts has declared the Department of
Transportation (DOT) headquarters in Washington a “sick building.”

The announcement comes after a four-month investigation of med-
icai exams, microbial and chemical testing and the gathering of base-
{ine information on the HYAC system. The only new element found in
the latest round of tests was an elevated level of hydrocarbons, but of-
ficials cannot pinpoint the source of the hydrocarbons,

Source or no source, though, the building is now officially “sick.”

“ Al the consuliants agree that cleaning the building ventiiation sys-
tem and improving the ventilation system and general cleaning of the
building are necessary as soon as possibie,” according to a DOT offi-
cial.

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

New Spaces

Contracts with architects and engineers should be explicit in calling
out indoor air quality as one of the criteria; this puts the burden on the
designers and keeps them on the hook in the event of an unfortunate
claim. The design stage is the best time to review placerment of fresh air
intakes and exhaust, taking info 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 to levels which will cool the space but will
not provide sufficient air movement for comfort. Therefore.a minimum
of 0.6 cubic feet per minute per square foot or air conditioning supply
air should be used.

Air conditioning designers are fond of interior duct lining because
of its scund attenuating properties. But the potential for the introduc-
tion of fibers into the air, the moisture which may be trapped in the lin-
ing and thereby encourage microbial growth and our experience that the
glue and fastenees often fail, sending pieces of the lining downstream
where they may enter the room or ciog the duct.

It is best in new buildings or newly constructed fenand spaces to {lush
the premises with fresh air. If there is no time to do this, the HYAC sys-
tem can be operated at night and with greater than normal amounts of
fresh air for the first few weeks of occupancy.

The first line of “defense” against indoor air quality problems is the
or-site property management team. Their efforts can be strengthened
by their knowledge and comfort with the issues and causes of the prob-
iems. The personnel consist of a professional engineer (P.E.) with ex-
perience in mechanical sysiems and environmental issues, legal coun-
sel with a specialization in environmental law and a vice-president with
overall responsibility and aythority to direct environmental compliance,
The test equipment is available for use by the P.E., and, where appro-
priate, he will assist with the selection of consultants and contractors The
P.E. is also available to speak and visit directly with tenants for inves-
tigatory purposes, but aiso for general education.

Larry Schoenis the former mechanical engineering manager for The
Rouse Co. He is currently president of Schoen Engineering in Colum-
bia, Md. B

Sick’

DOT plans to relocate employees from: portions of the buiiding, but
offictals said total evacuation of all 5,500 occupants probably wotidn't
be necessary.

The cieanup is scheduled to begin next month and [ast through the
sugrmer,

When contacted by Irndoor Air Review, building manager Don Jenk-
ins confirmed investigators hadn’t found the source of worker's health
complaints.

The building first began showing sympioms last October when 134
of the 200 employees on the eighth floor noticed a moldy smell in their
Federal Railroad Adminisiration offices. The employees were relocat-
ed to the ninth floor, but many complained that the symptoms, while
diminished, were still present, ll
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Investigating Workpace Pollutants Must Include
Search For Occupant, HVAC, Contaminant Sources

Whether a foul odor has permeated the sixth floor or microbials
have contaminated the ductwork, it is critical the building manag-
er follow a detailed process of investigation to ensure no clue is
missed in the evaluation and mitigation of indoor pollutants, If ane
hazard escapes undetected or is improperly treated, it can recur
and harm both the building and its occupants.

“The goal of the diagnostic building investigation is to identify
and solve the environmental complaint in a way that prevents re-
currence,” according to the Environmental Protection Agency
{EPA). “The investigation is a cycle 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 walkihrough 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, if 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 sysiem in the building can begin identifying potential
sources and pollutants in the HYAC system. Having a copy of me-
chanical and floor plans can be heipful at this stage, especially i
they are reasonably current.

Looking For Obvious Problems

The manager can also ask facility staff to describe the operating
schedule of equipment, and obvious problems like blocked diffusers
and malfunctioning air handlers can be corrected to see if the com-
plaints disappear.

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

In additior, the building manager should check if there are any
conditions or activities occurring in or near the building, for in-
stance, construction, automobile exhaust from a loading dock, or a
generally high pollen count or pollution count in the putside air, that
could be related in timing, location and health effects to complaints.,

A building manager investigating complaints should also be cer-
tain the thermostats, diffusers, fans, dampers ard hilters are operat-
ing, clean and in good condition.

If not, the building manager may want to pursue a series of ques-
tions to pinpoint the problem.

The guesticns should include:

* [f operating procedures exist, has the staff been following them?

= Do records indicate the ventilation system was commissioned

(set, tested and balanced) after construction?

» Do records indicate thal system components are regularly in-

spected, calibrated and adjusted?

Symptom Patierns

Following symptom pattemns can also aid the building manager
in locating indoor pollutants.

If occupants are complaining of headache, lethargy ., navsea,
drowsiness or dizziness, and the onset was acute | sudden or severe,
the pollutant may be carbon monoxide poisoning and the building

manager should arrange for medical evaluation.

Complaints of swelling, itching or imitation of eyes, nose or throat
by occupants should prompt the building manager to suggest med-
ical attention for allergies. Meanwhile, the building manager should
check for dust or microbial contamination due to sanitation prob-
lems, water damage or a conlaminated ventilation system, The man-
ager should also check outdoor aflergen levels and look closely for
sources of irritating chemicals such as formaldehyde or those found
in some soivents.

After gathering as much information on the potential causes of
indoor poliutants, a building manager should develop one or more
hypotheses that could explain the occupant complaints. The inves-
tigation can then be shaped 1o collect information that will either
suppoit or refute the hypothesis.

Collecting more information about the HVAC system may be
necessary for the building manager to 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 net introducing outdoor contaminants or transport-
ing pollutants within the building.

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

Engineering Study May Help

A detailed engineering study may be needed if the investigation
discovers prohlems such as the following:

« airflows are low;

« HVAC controls are not working or are working according to

inappropriate strategies; and

* buikding operators do not understand or are unfamiliar with

the HVAC system.

If 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.

If 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 being commissioned, so that it may never have
performed according to design.” according to the EPA. “In such
cases, goad observations of airflow and pressure differentials are
essential. In addition, load analyses may be required.”

The manager can also seek additional informatien by inter.
viewing the facility staff to identify conditions that may explain
the complaiats.

The discussion could reveal that the staff is not operating the
building according to its design because they de not understand the
design logic of the HVAC system, they have been asked to run the
HVAC systern at the lowest possible energy cost, they fack the prop-
er manpower, or the HVAC systent has not been madified to ac.
commodate changes in the use of space or increases in the occupanat
population.

In addition to talking ta staff, the bdilding manager may have 1o
perform an on-site investigation,

An on-site investigation involves checking the lemperature and
humidity to see whether the complatnt area is in the comfort range.
Building managers should check for indicators of inadequate ven-
tilation. For instance, is ASHRAE Standard 62-89, Ventilation for
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Acceptable Indoor Air Quality, being met. In addition, they sheuld
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, if 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

Building Environment Report contacted environmental consul-
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tants across the country to ask how building managers can ensure
that indoor pollutants will not retum.

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
equipinent 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 preventative maintenance program, they can reduce risk of in-
filtration and contamination which can harm both the aceupants and
the facility.

Workers’ Perceptions May Be Core Element To SBS

A new study by Cornell University researchers has conclud-
ed that imagination, belief and job related stress, often neglected
in sick building syndrome (SBS) investigations, may be im-
portant in determiring if the source of illness in such cases is
physical or psychological.

The study was undertaken to further investigate the rela-
tienship between atmospheric conditions, personal factors, oc-
cupatipnal factors and seff-reports of SBS symptoms in the
workplace.

The researchers, Alan Hedge and William A. Erikson of Cor-
nell's Department of Design and Environmental Analysis, said
SBS is not solely an environmentally-induced disorder that aris-
es as a consequence of exposure to air polluted by combustion
gases, volatile organic compounds or dust and particulates, but
it also reflects the outcome of the interaction between a person
and his work environment.

A sample of 4,479 workers from 27 air conditioned office
buildings, mostly occupied by private sector financial, insur-
ance, sales and marketing companies completed a questionnaire
on environmental conditions, sick building syndrome symptoms,
job satisfaction, job stress and occupational and personal in-
formation while indoor air quality measures were taken. The in-
door air quality met current ASHRAE Standard 62-89, Venti-
lation for Acceptable Indoor Air Quality, guidelines in all
buildings.

The buildings surveyed were selected according to the type
of organization. type of ventilation and office layout. Most of
the buildings did not have known indoor air quality problems.
Smoking was prohibited in six buildings, restricted to separately
ventilated areas in five buiidings and restricted to smoking ar-
cas without separate ventilation but with local air filtration de-
vices in six buildings.

Main office spaces in all buildings were ventifated by either
a variable air volume or constant air volume system with air
recirculation. All buildings studied were located in the eastern
United States. Each building was studied between January and
June.

Explaining The Sensation

The results of the study show that 76 percent of warkers in
air conditioned buildings with acceptable indoor air quality. as
defined by ASHRAE Standard 62-89, report ai least one work-
related SBS symptom per month,

Building occupants, however, often cannot accurately iden-
1ify what is causing their sick bailding symptoms, the study con-

cluded. Sympioms like a headache, for example, can be caused
by poor indoor air guality, inadequate lighting, job pressure, or
noisy work conditions,

Hedge told Indoor Air Review that people use their beliefs
and imagination to influence what they create or choose as a
means to explain whai they think is happening in their envi-
ronment and inside their body,

“Onee a building occupant believes that their air contains a
colorless, odorless, yet noxious poliutant which causes eye ir-
ritation, they will focus on eye sensations for confirmation of
exposure,” Hedge said, adding that this may cause them to un-
consciously create this information by rubbing their eyes more
often and increasing irritation.

High job stress can also change a worker’s perception of their
mental, physical or environmental condition, by causing symp-
toms related to SBS including headache, nausea, dizziness and
difficulty breathing.

In addition, significant associations between symptom re-
ports and hours of computer use, level of job stress and amount
of job dissatisfaction were found.

Workers who used their computers full-time reported more
symptoms than infrequent users or non-users. According to the
study, this is because environmental changes, such as the elec-
trostatic field generated by a video display terminal sereen, may
attract more particulate contaminants into a worker’s breathing
zone, causing an increase of symptoms.

Hedge said that because an SBS investigation can cause
3SBS symptoms, a new method of research may be required to
approach an investigation in such a way as to not alarm the oc-
cupants.

To better understand why stress, beliefs and imagination
play a rale in SBS symptoms, he believes studies that treat the
whole building a3 a doctot wouid treat an individual patient need
to be implemented so the approach to the symptoms is calm. or-
derly and calculated, not rash, haphazard and disorganized.

In addition, Hedge said a data base needs to be developed to
provide appropriate background information of SBS complaints
that may be expected in certain buildings to serve as a reference
for treatment.

Controlled field studies, in 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 link
belween symptoms and environment, is also considered neces-
sary information to better define future $BS§ investigations, W
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Judge: Evidence Lacking In Sick Courthouse Suit

Workers’ Claims Of Cover-Up Not Verified

Seven curren! 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 i1l from working in the building,
according to a report in the Oriando Sentinel. However, their
efforts were denied by the judge before the case was able to
reach the jury.

[J.5. District Judge G. Kendall Sharp ruled against the plain-
tiffs after a motion for direct verdict by the defease, 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 buildieg as “sick”™ and the warkers suffer-
ing from building related illness.

The workers, who alleged their civil rights were violated,
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wanted more than 34 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 a civil rights claim covered
under section 1983.

“What they [county officials} did is really an outrage.” said
Steven Mitchel, the [awyer 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 remedies out
there such as workers' compensation,

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

“There are 2 lot of ways of getting redress other than a civ-
il rights action,” Websier said. B

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, irri-
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 interrupting the workplace. Workers feeling sick can visit
the nurse, receive advice on their condition and find out if it is sim-
ply & virus or if it may be caused by on-site poliutanis, When ap-
-prapriate, the nurse would refer the worker to a physician who would
visit the site once a week.

“One area where working with nurses has been of unbelievable
help and value is in trying to evaluate indoor air problems, or 3BS,”
said Suzanne Condon, director of the Massachusetts Department of
Health's Bureau of Environmental Health Assessment (BEHA).

The bureaw had a full-time nurse stationed at the Suffolk Coun-
ty Courthouse in Boston, where employees have complained of
coughs, chest tightness, asthina, sore throats, headaches and other
Symploms.

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

Scientists can measure airborne toxins, and epidemielogists can
record people getting sick, but it takes someone who is part of the
medical community to determine what 1s a real symptom, Condon
said, adding that scientists and researchers don't have that exper-
tise.

Information gathered by a nurse helped BEHA decide to close
one of Boston's Registry of Motor Vehicles buildings.

In 1994, staff complained about problems such as skin rashes,

respiratory difficulties and eye, nose and throat irritations. In re-
sponse, management encouraged sick-feeling employees to fill 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 forms 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
wool fibets from fire proofing material used in the building.

“Having a nurse on site made a tremendous difference,” Condon
said, but added that hiring a nurse is expensive, costing $1,500 a
week or $60,000 for 10 months.

Aecording ta NIOSH, nurses can play a key role in helping com-
panies and communities identify and solve occupational and envi-
ronmental health problems.

However, to maximize this opportunity, workplace and envi-
ronmental health issues should be more focused on nurse training.

Unless they pursue a master’s degree focasing on occupational
or enviropmentai 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 problem, the Division of Nursing spear-
headed a multi-agency effort resuiting in an [ostitute of Medicine
repoet called “Nursing, Health and the Environment,” Shannon told
Indaar Air Review.

The report discusses environmentul health as a core function of
nursing. provides an overview of environmentat health hazards and
defines a nurses’” scope of responsibilities, W
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New Insurance Policies Help Indemnify Building Owners From SBS Liability

Because of increased indoor air pollution claims, building owners
are seeking more extensive insurance coverage beyond comprehensive
general liability (CGL) policies. which are intended to cover bodily in-
jury and property damage faced by owners, to indemmnify themselves.

“Building owners are not typically covered for sick building syn-
drome under CGL policies because there is usually an “absolute poliu-
tion exclusion” clause in the policy, which negates any such claim™
said Scoft Britt, managing underwriter for Envirenmental Compliance
Services (ECS) in Exton, Pa. ECS is an underwriting manager for Re-
liance National's environmental accounts, and one of a few insurance
companies, dlong with AIG and Zurich, willing to specifically under-
write sick building syndrome (SBS).

*In response to these claims, building owners are seeking more in-
surance protection,” he said.

According 1o Britt, five years ago there was little interest from
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
ECS.

Prior to 1983, building owners were usually covered for sick build-
ing syndrome under CGL policies, even though they contained pollu-
tion exclusion clauses.

But, in 1985, insurance companies added an absolute pollution ex-
clusion attempting to shift liability of all indoor pollution claims to build-
ing owners,

An imsurance industry expert told Building Environment Report in-
surance companies have been extremely reluctant to underwrite indoor
air pollution problems such as SBS because “underwriters need to de-
fine the basis of what they are covering so the company will not be pulled
into court on subjectivity.”

When purchasing insurance, along witha CGL policy, building own-
ets should purchase a straight pollution 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 poltution in-
surance policy is the building owners best bet,” Britt told Building En-
vironment Report,

A poliution and remediation legal liability policy gives a combina-
tion of first and third party coverage, and covers both on-site pollution,
such as a chemical spill in the basement of a building, and off-site pol-
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lution. such as the tenants in the building who may be affected by the
spitl's fumes, Bntt said,

Building owners without a separate straight pollution policy, how-
ever, may still be successful in transferring the financial risks associat-
ed with indoor air pollution to their insurers.

Irene C. Warshaver, a lawyer with Anderson, Kill, Olich & Oshin-
sky in New York, who specializes in obtaining insurance coverage for
policyholders, said recent court decisions 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 products such as
carpets, paint and other substances used in a building and its units are
not pollutants, insurance companies 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 Coust of Appeals, in Suilins vs. Afl-
state Insurance Co.,rejected the exclusion argument, holding that an in-
surance company has a duty to defend and indemnify its policyholders
in actions alleging injury from exposure to lead paint, even though the
insurance policy contains one or more pollution exclusions.

Warshauer said the Sullins case exposed the insurance industry’s
intention to exclude only environmental poliution damage from cover-
age as evidenced by the use of the words “discharge,” “dispersal.” “re-
lease,” “escape,” “contaminant” and “pollutants.”

The Sullins case also held that the terms “contaminants™ and “pol-
lutants,” as contained in absolute pollution exclusion clauses are am-
biguous when applied to product claims, she said.

Britt agrees that “in some cases depending on how the CGL policy
is worded by certain carriers, courts are going to decide the insurance
company is liable, but contends that the majority of courts still uphold
the pollution exclusion.”

Becanse some courts may uphotd the “absolute poliution exclusion,”
locating and keeping pre-1985 policies is important, Warshauer said,
adding that “owners may be able to look to old policies to provide cov-
erage for sick building syndrome cases, so they should perform a dili-
gent search for them whike making sure that no policies are discarded
in the course of docurment destruction.” Ml

NIOSH Responds To Sole SBS Complaint In Kentucky Clinic

When one of only four employees at the Leiwhfield, Ky., clinic of
Advanced Occupational Health Services Inc. (AOHS) feared sick build-
ing syndrome (SBS) because of dizziness, headaches, forgetfulness and
a strange tasta in his mouth, the National Institute for Occupational Safe-
ty and Health (NIOSH) in Cincinnati was called in to investigate.

NIOSH received the complaint last June and visited the Leitchfield
office soon after 1o perform a heaith hazard evaluation.

The evaluation included measurements of carbon dioxide, temper-
ature and relative hurmidity taken throughout the clinic’s work day. In
addition, general area air samples were collected using thermal desorp-
tion tubes and charcoal sorbent tubes to identify and quantitate any
volatile organic compounds (VOCs) present.

Gregory A. Burr, the lead NIOSH investigator, discovered several
prablems in the ¢linic but no single cause for the employee’s complaints
of SBS.

High CO,

The most obvious problem, the report stated , was the high level of
carbon dioxide. The level measured June 15 gradually increased during
the work day and generally exceeded | 000 parts per million (ppm)
throughout the facility, suggesting inadequate ventilation, Burr said. A
level of 800 ppm should trigger an inspection of the HVAC system.

Even more surprising to the investigators was the higher than ex-
pected carbon dioxide concentrations at the beginning of the work day
that averaged approximately 750 ppm. With the office empty overnight.
combined with a low occupant density . concentrations would have been
expected to register slightly above ambient concentrations of 300-350
ppm.

Burr said the concentrations measured in the office areas were re-
markably high considering there are only four employees in a 3,000
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square foot office space. This is significant because normally carbon
dioxide levels are 100 low (o get readings of this magnitude when there
are less than seven employees per 1008 sq.ft.

Burr also collected information on temperature and relative hu-
midity because of their potential effect on oceupants’ perceptions
of the indoor environment.

Several adjustments were made to the thermostat during the work
day. The recorded indoor temperature levels fluctuated between 66 F
and 78 F, a range of temperatures not within ASHRAEs summer
comfort guideline of 73 Fto 79 F. Relative humidity levels were from
38 percent to 5 percent, within the 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 (tanging up to 1.4 ppm)
were present in quantifiable amounts {concentrations well below
any applicable occupational exposure criteria).
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In addition to making improvements to the HVAC system, investi-
gators noled other problem areas,

The darkreom used for developing X-ray photographs lacked a ven-
tilation exhaust system to reduce migration of chemical odors associ-
ated with the development process ta the surrounding offices, [nvesti-
gators also recommended keeping the door to the darkroom closed duzing
X-ray development.

The exhaust from the two bathrooms adjacent to the nurses’ station,
currently venting into the space above the suspended ceiling, should be
vented outside the building.

‘The amount of outside air provided by the HVAC system should be
increased.

Although the clinic is reportedly in the process of making the nec-
essary corrections, Pamela Hulsey, an AOHS administrator, refused to
comment on the matter when contacted by Indoor Air Review W

Proposed IAQ Rules Haven't Clarified SBS, BRI

The history of indoor air quality and related complaints co-
incides rqughly 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 butlding occupants.
In 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 intc two cat-
egories:

« those that represented a true health risk; Building-Related

Iliness (BRF), and
» those irritants that were perceived to be a risk, sick building

syndrome {SBS).

These issues continued to generate interest through the 1980s,
but it was not until the late [980s and early 1990s that the in-
door air quality issue generated serious attention. In 1994, the
Occupational Safety and Health Administration (OSHA) intro-
duced a parformance based set of proposed regulations gov-
erning indoor ais quality. The complete text of these regulations
was published in the Aprit 5, 1994, issue of the Federal Regis-
ter, and public comments were solicited.

The comments received by OSHA exceeded 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 will likely resuit in
modifications to these proposals, and perhaps a second rosnd
of public comment. It is gencrally accepted that some modified
form of these proposed regulations will become taw, but per-
haps not until 1996 or 1997, This delay in implementation will
allow building owners and managers to arm themselves with as
much knowledge as possible in the next two years so these new
{aws can be integrated into work schedules, and more impor-
tantly, into operating budgets.

While the proposed OSHA regulation and the media atten-
tion around it has increased generat awareness of the indoor air
quality issues, it has not adeguately clanfied the SBS and BRI
elements.

SBS Not A Health Risk

SBS is not a health risk. although 1t is widely perceived as
such. The complaints cunnot he clinically diagnosed or med-

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.

it is 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 (o air-
borne pollutants in different ways.

The non-specific upper respiratory group includes conges-
tion, coughing, sneezing, runny nose and general complaints as-
sociated with mucous membrane irritation. Additiona} symp-
toms may include eye irritation, headaches and general
discomfort and lack of a feeling of well-being. This is the largest
5BS caiegory of complaints. and often onc of the most diffi-
cult to solve.

Complains of flu-like symproms inctude nausea, chest tight-
ness and pain, intestinal discomfort such as diarthea, constipa-
tron 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 in this categery have what is known
as multiple chemical seasitivity (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 differentizte
from the upper respiratory complaints, since the two are soclose-
iy related. What tends to separate the twe 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, it is important to identify the source; is it a contact rash, or
is it the result of an inhaled antigen?

Increasing Medical Claims

These questions and issues have caused the incidents of med-
ical claims hy employees to increase, along with medical treat-
ment for a variety of allergic maladies including asthma. The
National Center for Health Statistics (NCHS) has logged an in-
creasing trend in the area of asthma incidence, morbidity and
mortality on a national level, The current estimated cost for
treating asthma is just over | percent of all health care costs.
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The cumulative effects of the decreased ventilation rates on
the SBS issue have been documented. The National Institute for
Occupational Safety and Health (NIOSH) for example, con-
ctuded that 52 percent of all SB3-related complaints were the
result of inadequate ventilation and dirty, contaminated air con-
ditioning systems.

Dangerous Ilinesses

BRI is the group that is truly dangerous to human health: Le-
gionnmres' disease and Pontiac fever being the two most well-
known. Of the two, Legionnaires’ disease is the more serious,
with fatality rates of about §5 percent. Fortunately, a Legion-
naires’ disease outbreak usuaily affects less than 5 percent of
those exposed to it,

Pontiac fever has symptoms similar to flu and is not fatal,
but nearly 95 percent of those exposed to it 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 legioneilosis annuatly in
the United States. One reason for the large range of values, is
that in many cases of Pontiac fever, the patient either assumes
that it 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-
senl in nearly all water sources. Because low numbers of le-
gtonella can survive routine potable water treatment where in-
sufficient chlorine is used, they can celenize in the system and
be transmitted to homes and other structures.

There have been no documented cases from drinking water
containing legionella. To contract legioneliosis, 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 of infection is greater in older
people and those who smoke, drink or are in 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 is a reduction of legionella in the environ-
ment. Most of the incidents associated with building system
components such as cooling towers and evaporative condensers
have shows high legionella counts,

Radon Peisoning

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

The United States Environmental Protection Agency (EPA)
and the United States Public Health Agency announced that
radon-induced lung caneer is one of today 's most serious health
hazards in areas where it can oceur. The actual health risk re-
sulting from radon is not from the gas itself, but from the de-
cay products of gas, commonly referred to as radon progeny.

Like all radivactive elements, radon gas goes through a se-
ries of phase changes over ime. Radon gas seeps into basemens
and turns into a series of charged atomic-sized decay progeny.

which easily attach to solid materials within the building, and
to microscopic particles suspended within the air. It is these air-
borne particles that are inhaled into the lungs. Some of these
particles radiate a large amount of alpha radiation over a rela-
tively short period of time. If this rapid decay occurs in the lungs,
damage to tissue and increased risk of lung cancer can result.

The greatest health danger is posed by the two radon decay
products that release alpha energy (polonium 218 and 2t4).
These small, atom-sized particles are low in penetrating pow-
er; they cannot penetrate the first layer of skin. However, if 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 in lung cancer. No ather
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 undergronnd miners. Many of the levels found
in homes are similar to radon concentrations found in mines.
The National Cancer Instituie has estimated that 5,000 to 20,000
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 rigks are increased for smokers exposed to radon.
It is important to note that the health risk associated with radon
is related to two factors:

» the concentration of radon gas and its decay products, and
» the length of time an individual is exposed.

Current research suggests that a significant risk of lung can-
cer onby occurs when an individual is exposed to elevated lev-
els of radon for an extended and sustained period of time, as
might ocour to a miner or house occupant (e.g. eight hours a day
for a number of years). A short or periodic exposure to higher
than normal radon levels probably has ne 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 it is a commercial issue. The lowest
level of many commercial buildings is dedicated to parking or
mechanical equipment. These areas are required by code 1o 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 ondy 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 (pCi/ly. This does not imply that 4 pCifl is a safe lev-
el, however, The EPA guidetine of 4 pCi/i represents a level es-
tablished several vears ago, primarily ag a technical guideline
based on the knowledge at that time. Generally, any exposure
{0 an ionizing radiation source like radon is considered a health
risk.

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

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

+ taking a short-term screening test. and
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* if warranted, undertaking further long-term follow-up test-
ing.

EPA and a number of state governments are currently in-
volved in assessing the effectiveness of a variety of radon tech-
niques. Corrective measures, often referred to as radon mitiga-
tion, usually fall into one of three categories; source control,
dilution and filtration. No single approach offers an effective
control strategy. In most cases 2 combination of methods are
used to reduce radon levels {o an acceptable level.

Source control involves preventing the radon gas from en-
tering. Commen sources such as cracks, drains and sumps can
be sealed with caulking or special covers, Another approach n-
volves “sub-slab suction™ where air {(and radon) is drawn from
below basement floors and behind below grade walls before it
gets into the house. Source control is the most preferred method
and should be the first approach used.

Dilution involves the removal of both radon gas and radon
progeny from the indoor air. Natural and faa-forced ventilation
(sometimes incorporating heat recovery) are the most common
dilution approaches used,

Mycobacterium Tuberculosis

One last issue which has surfaced for consideration under
general indoor air guality related lopics is mycobacterium tu-
berculosis (MTB). The reason that this topic is considered here
is that MTB is an airborne pathogen, and the CDC has report-
ed & marked increase in the cutbreak of MTB 16, These out-
breaks are traceable 10 two sources; AIDS patients, and some
immigrant communities. In the first instance, the immunode-
pressed patient has lost the resistance to fight off the disease,
and becomes both a victim and a carrier. 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
far “normai 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 T8 from pa-
tients in all settings, from waiting room 1o treatment. Certain
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treatments, such as sputum induction and aerosol treatment in-
duce coughing. which causes the patient to eject infectious
droplet nuclei (1DN} into the general atmosphere, increasing the
risk of nesocomial infection.

Other methods of disease transmission control that are be-
ing studied includes the use of ubtraviolet light (UV) sources,
There is controversy surrounding the use of UV, but not because
it cannot kill the bacterium, it can and does. The issue is how
long does MTB need to be exposed to UV, and where is the
UV placed for maximum effectiveness. If the room is under neg-
ative pressure, the logical place is at the inlet to the exhaust
duct, to prevent the infection from contaminating the ducting,
and the HVAC equipment. some argue that placing the UV
source over or around the door into the isolation area will kill
bacteria escaping during door opening, or in vapor droplets. The
issue here is the time duration that the MTB is exposed to UV,

There are also new treatment isolation chambers bejng test-
ed that recirculate the air within the chamber for the duration
of the treatment. These chambers incorporate absolute fifters
and UV light sources. There is some discussion surrounding the
use of these chambers in that the chamber would have to be
placed into a room that is under negative pressure to avoid any
transmission of IDNs when the door is opened, and the patient
removed.

Fortunately, the incidence of BRI and refated issues is small,
and we have learned a great deal about the conditions where the
disease can occur, and mitigation of the situation.

Indoor air pollution (IAP) is often difficult to differentiate
from SBS symptoms. In many cases of [AP, the irritants are
brought into the space by the occupants. Inadequate ventilation
rates and cireulation rates prevent dilution or removal of these
irritants rapidiy enough to prevent discomfort.

Wayne Hansen is director of engineering af NIAQ/Mintie
Corp. in Los Angeles. He has been active in the consulting en-
gineering business for more than 20 years, and specializes in
indoor air quality assessments relarive 10 energy conservation
oviented activities. This presentation was made at Indoor En-
virenment '95 in Baltimore. B

Transportation Building Illinesses Still A Mystery

OSHA Investigators Can’t Pinpoint Cause

U S. Department of Transportion (DOT) officials are at a loss to lo-
cate the source causing workers” health complaints at the Federal Rail-
road Administration (FRA) offices in Washington, despite more than
two months of investigations,

Investigators are perplexed because the comptaints remain isolated
1o specific portions of the building. Last October, 134 of the approxi-
mately 206 FRA employees located on the eighth fluor documented
their symptoms in a workplace indoor air quality survey. More than 90
percent of the respondents reparted at least one symptom: headaches
(51 percent), ador (41 percent). scratchy or dry throat (38 percent). eye
irritation (32 parcent). dizziness or drowsiness (28 percent) and skin tin-
eling or itching (22 percent).

Employees working on the eighth floor first naticed a moldy smetl
in their offices early in October and started complaining of feeling sick.
The symptoms began growing progressively worse.

Initial Investigation

In initial investigations, one possible explanation was a banging in-
side the ceiling plenum coinciding with the onset of symptoms the em-
ployees also reported. However, investigators from the Occupational
Safety and Health Administration (OSHA) fater atributed the banging
to hydraulic hammering of unsecured ethylene glycol coolant lines in
the ceiling plenum as a result of a misintstalled coolant solenoid valve,
and ruled it out as a possible source of iilness,

Anothet possible cause, carpating soaked during a favaiory pipe leak
i August of last year and subsequently dried out, was checked out by
investigators without significant results.

Employees Relocated

When the odor and the occupants’ complaints did ot ease. the agency
relocated any employee who was suffering symptoms to temporary of-
fice spaces. After relocation, however, many of the employees main-
tained that the odor and symptoms, while diminished, had “followed”
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them to the ninth fleor.

“We [DOT] initially relocated 50 people, who were from two dis-
tinct organizational units of FRA located on the eighth floor.” said Melis-
sa Spillenkothen, assistant secretary of transportation in charge of the
investigation. “Because employees continued ta report symptoms, we
decided to move the two units out of the building.”

After initial investigations failed, a special OSHA investigative
team — the same team that discovered Leglonnaire's disease in a Philadel-
phia hotel 20 years ago this July —traveled from Salt Lake Cily to
study the problem.

The OSHA team concluded, after a week long investigation, there
was no serious problem with the building, but they did identify ar un-
melated air circujation problem.

“I'don’t think any of the experts investigating this problem have cat-
cgonized it as sick building syndrome,” Spillenkothen told Indoor Air

Review.

Improvements Made

DOT officials, with the cooperation of buiiding manager, Don Jenk-
ins, and building owner, David Nassif Associates, have taken the nec-
essary steps to improve the function of the air handling unit and 1o re-
spond to problems as soon as they occur, Spillenkothen said.

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

“We are aggresively pursuing the problem,” Jenkins said.

“Our [DOT"s] reaction to the OSHA report was that the problem was
not alarming,” Spiflenkothen said, but adding that when the FRA em-
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ployees returned to their old offices, their symptoms recurred.
“It remains a puzzle because this particular problem has been so iso-
lated.”

New Investigation Launched

During mid-December, DOT moved the employees in the affected
areas completely out of the building to rented offices, while & new in-
vestigative team, in coordination with QSHA, performed 2 round of
extensive air sampling throughout the building,

The investigative team — Ken Chase of Washington Occupational
Health Associates and HVAC expert Vincent Lee-Thorp of Summer
Consultants— recently began a 60-day investigation,

“We are going to test the entire building to find if there is any-
thing biologicaily, mechanically or anything else that might be con-
tribiting to the problem.” Lee-Thorp told Indoar Air Review.

“It's an interesting problem because the occurrences have been in-
sular within the building,” Lee-Thorp said. “it has not been a building-
wide problem. | am trying to find out if the problem is psychosomatic
or physiological.”

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

“The cyrious part is there is no evidence yet to suggest it [the source
of illness] is the building,” he said. “It would be premature to charac-
terize this building as having sick building syndrome.

The investigative team is waiting for the results of the first round of
medical and air sampling tests and then will form a plan of attack. DOT
officials are also planning to do an employee survey of the entire build-
ing fo see if something was missed. I

Building Owner, Manager Latest Winners in EPA Headquarters Case

In a reversal of a 1993 case that ruled in favor of five plaintiffs al-
leging injuries by sick building syndrome (SBS), multiple chemical sen-
sitivities (MCS) and toxic diseases of the brain, District of Columbia
Superior Coust Judge Rufus G. King IH recently granted the owner and
property manager’s motion for judgment notwithstanding the verdict,
concluding that somatization is not a compensable injury in these cir-
Cumstances.

The plaintiffs had claimed their injuries arose from exposure to volatile
organic compounds at Environmental Protection Agency (EPA) Head-
guarters at Waterside Mail in Washington.

The 1993 jury had found that the plaintiffs, who filed a claim for
loss of consortium, were not physically injured, but they suffer from
somalization, Somatization means that the plaintiffs merely believed
they were physically injured,
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According to the law firm Cary, Goodson and Lee, this case is note-
worthy nationally because it challenged the medical basis for MCS. It
is important for building owners and property managers because MCS
1s often alleged as a disease by persons complaning of SBS and other
indoor air quality problems.

Larry Kirsch of the Washington-based law firm Cadwalader, Wick-
ersham & Taft said the 1993 case was interesting for 2 number of rea-
505,

“Unlike most SBS cases, it [the Waterside Mall case] actually went
to trial and resulted in a jury verdict,” he said. “Second, because of the
scarcity of court rlings on indoor air cases, it was viewed as signifi-
cant. Anaother reason is the small amount of the award. This fact may
ultimately prove more significant than the fact the jury ruled in favor of
the plaintiffs.” W

Swedish Study: Half of Workers Report Sick Building Symptoms

A new study says approximately 50 percent of warkers have com-
plained of at least one symptom of sick building syndrome (SBS). The
repoit also stated the prevalence of SBS symptoms is high in office en-
vironments and not as high in homes.

In preparing his report for Sweden's National Institute of Public
Health, Jan Sundell reviewed more than 700 articles on indoor atr qual-
ity and allergy/hypersensitivity reactions including SBS. He presented
the report at ASHRAE's “1AQ 95" canference. held in Denver last Oc-
tober.

Appraximately 40 percent of men and 6 percent of women have at

least one SBS symptom each week while at work during the last three
months. Of these, two-thirds are said to be related to the indoor climate.

“There ts nio clear-cut boundary between sick and healthy buildings,”
Sundell said. “Buildings are all maore or less sick.”

As to who will be affected by SBS symptoms depends on a number
of personal, work-related and psycho-social factors besides building and
room characteristics. One factor assaciated with a high prevalence of
SBS is the age of the building. Most complaints accur in buildings con-
structed or remodeled after the middle of the 1970s.
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Factors Influencing $BS ties in measuring and characterizing such agents are so large that mea-
Other factors influencing SBS include: surements at the present lime should primarily be done within a research
« The outdoaor air flow rate! context and not in routine investigations, Sundel! said.

+ Dampness problems;

= The presence of photocopiers or humidifiers; and

+ A low standard of cleaning.

“Much of the debate about sick buildings has been concerned with
the significance of emissions from, especially, building materials or
building constructions,” Sundell said. “Generally speaking, in most cas-
es it has not been proven that the materials or certain types of building
constructions, as such, have given rise to problems, but rather incosrect
handling of the materials.”

The materials and the constructions themseives appear to petform
satisfactorily if they are not exposed to the action of moisture, the re-
port concluded.

Very little is known regarding the sipnificance of the presence of in-
dividual chemical airbome pollutants or groups of volatile organic chem-
icals (VOCs); particulate pollutants or microbia agents, The difficui-
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Improved Ventilation

The report also stated that better indoor air through improved ven-
tifation and HVAC can lead 10 a reduction in SBS.

“A well-maintained HVAC system contributes to good indoor air
quality,” said Air-Conditioning and Refrigeration Institute (ARI)
spokesman John Nash. ARI found in some of its own research that pol-
lutanis, dampness, carpeting, paint, unfiltered outdoor air, and improp-
erly maintained HVAC systems are all potential causes of $BS.

But many indoor air pollution problems are outside the control of
the building indusiry, according 1o the Building Owners and Managers
Association (BOMA) Interational. Oifice equipment poilution is list-
e among these problems. EPA is working to identify and measure
gases emitted by office equipment. l

Teamwork Essential To Accommodating MCS, Related llinesses

Each year the National Center for Environmentai Health Strate-
gies (NCEHS) assists thousands of individuais who report reactions
to chemical exposures. A significant number of these people expe-
rerice health problems caused or aggravated by workplace expo-
sures. Without prompt action to minimize or eliminate problemat-
ic products and practices, these employees 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.

To the unsuspecting employer, the complex health complaints as-
sociated with MCS may appear unusual and baffling. While the partic-
ulars of a specific situation may vary, there are actions that all employ-
ers should consider to ereate and sustain an accessible and healthful
indoor environment,

Accommodations for sensitive populations are not just the right
thing to do. They are the intent of disability laws including the Amer-
icans with Disabilities Act,

Spesific recommendations may vary from one worksite to the next,
but those that hold out the greatest possibility for successful employ-
ment include:

* An office with a window that opens. In some instznces employers
have installed an operable window for a hypersensitive employes.

+ Maintaining a smoke, pesticide and fragrance-free work environ-
ment.

+ Eliminating the routine use of air fresheners, deodorizers, disinfec-
tants and similar products,

+ Selecting alternative cleaning products and modifying the cleaning
schedule as necessary to meet the health needs of sensitive popula-
tions. Some employers have tumed over cleaning responsibilities for
the private office or designated work area to the affected individual.

+ Prenotification of building events such as construction. remodeling,
floor waxing or pesticide applications with provisions for alternative
workspace.

*  Work schedule options so peeple affected by chemical exposures
can work when fewer cowarkers are present, when the ventilation is
working at its peak or where the surmoundings are least problemat-
ic.

« The option to work at home.

* FEducation of management and coworkers {0 the nature of this dis-
ability to avert stigma and harassment.

People sick from workplace exposures want accominodation and re-
mediation, nat litigation. They want to remain productive. Those expe-
riencing more severe symptoins require immediate removal from ing-
gering exposures to miinimize reactions and to avert permanent disability.

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

Affected individuals are frequently the best judge of what needs to
be done. We encourage employers to seek input from employees in de-
termining acceptable practices and policies, indeed, some employers in
the public and private sector are taking a proactive approach by adopt-
ing strategies to address the needs of sensitive populations before a prob-
lem arises. In far too many instances, a problem can turn into a crisis
before management has taken the time to assess the situation. Indoor
air committees are generating recommendations that include input from
sensitive individuals and their representatives.

Corrective actions, such as the elimination of synthetic pesticides,
indoors and outdoors (lawn care pesticides are puiled into buildings
and circulated through the ventilation system), or the selection of least-
toxic cleaning products, need not be based on sophisticated scientific
evaluations. but ot intuitive, practical solutions.

Building managers should be wary of the “quick fix” to indoor air
problems. The use of fragrances and decdorizing agents to mask odors
or 1o cover poor air quality is a misguided effort that intensifies indoor
contaminant levels. These products are complex and potentially harm-
ful volatile compounds. The pesticide paradichlorobenzene is the pri-
mary chemical emitted by room air fresheners and deodorizers,

Personal fragrance products, such as perfumes and colognes, can also
be a serious problem. Some perfume wearers get incensed that such
minute quantities of scemingly “harmless™ aromas eould cause reac-
tions. But these synthetic compounds include neurotoxic and allergenic
substances, Exposure to these chemicals can totally incapacitate an in-
dividual with chemical sensitivities.

While some emplayers have adopted policies which call for a scent-
free workplace or recommend minimization of fragrance use in the work
environment, a greater number of employers and managers have ignored
this increasingly distressing health issue. In our experience, when man-
agement abandons the hypersensitive employee, by permitting products
and practices that cause debilitating reactions such as with the use of fra-
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grances and fragranced producis, it sanctions an atmosphere of harass-
ment and retaliation,

Public education and sensitivity to the issue can go a long way lo-
ward environmental improvement. Efforts to improve air quality for the
hypersensitive improve air quality for all employees.

For this month’s report on accommodating the environmensally sen-
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SBS Effects Orange Co. Tax Office

Ongeing Problems Force Movement of 350 Workers

The Orange County, Fla. Commisstoners moved the tax assessor’s
offices on Pine Street in Orlando, along with 330 employees, to anoth-
er location, declaring the original office building afflicted with sick build-
ing syndrome {SBS).

The move came afier the county settled claims with two employees
who suffered long-term disability from exposure to mold in the build-
ing. Another 20 employees have filed claims.

The tax assessor’s office closed Oct. 20 and reopened on Oct. 24th
at the new location in the SunBank Tower.

Venetta Denis, the county's assistant to the director of administra-
tive support, recommended the offices be moved. She said the problems
are with some of the building’s systems —problems that have been
happening in buildings long before the term SBS was invented.

Novembsr 1995

sitive, we asked Mary Lamielle, director of the National Cerver for En-
vironmental Health Strategies in Voorhees, N 1., and editor and pub-
lisher of The Delicate Balance newsletter, to provide her insighis on this
growing problem She is a member of the President’s Committee on Em-
Ployment of People with Disabilities. She aiso was named the Indeor
Environment ‘95 Public Interest Advocate of the Year. R

“It is not such a homibie building,” Denis said. “All the health amd
engineering experts said this building could be occupied,

However, a person that had ailergies or had sensitivities might have
problems.”

Onie of the problems with the old building included negative pres-
surization drawing outside moisture in. Work crews found mold on dry-
wall behind the wallpaper and the building lacked a vapor barries.

The commissioners had to make 2 decision to continue putting
money into the building or move the employees out

“They were talking $4 million in renovations,” Denis said.

There is apparently no rush to correct the problems in the old build-
ing. The county positively ventilated one office there 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. M

Nurses Aggravated Over SBS at Famous Boston Hospital

Indoor air quality remediation at Boston's Brigham and Women’s
Hospital has been extended from an intended two-year deep cleaning
to an ongoing project of eradicaiing exposure sources.

A nurses union sard building conditions and unfinished remediation
in the hospital, built during the 1970s, are still causing more cases of
oceupational asthma and other illness refated to Sick Building Syndrome
(SBS).

Indoor air consultanis started work i the spring of 1993 after the
Massachusetts Murses Association {MNA)Y made a concerted push 1o
stem SBS-related illness in the 1,000 bed hospital, which employs about
10,000 people.

“We are taking a wait-and-see attitude to what is a complicated prob-
lem,” said MNA spokesman David Schidmeier. However. nurses in
his union are still petting sick and several have filed lawsuits.

Schidmeier added that clean-up operations came 100 late. Slow ac-
tion has left more than 300 people injured from exposure to volatile or-
ganic compounds (VOCs) in cleaning products, allergens from latex
gloves and often highly toxic medications and aerosols. He added that
the building's poor ventilation was also a prime contributor,

Among the injured are about 80 nurses that have been placed cn in-
definite leave. most of them after contracting occupational asthma.

The association blames the hospital for not acting in an aggressive
manner, he said, “Their efforts have been to minimize, control, deny
and diffuse the situation,” said Schidmeier.

Hospital Responds

A hospital spokeswoman said that stringent cleaning metheds were
used to rid its 17 patient-care floors of sources of occupational expo-
Sures,

In addition to other facility renovations, she said the HVAC and ven-
tilation systems have undergone some “serious tweaking.”

John McCarthy, president of Environmental Health and Engineet-
ing (EHE) Inc, of Newton, Mass., the lead contractor for the HYAC ve-
mediation, would not say whether they have completed their onginal

mission to rid the facility of the causes of SBS. Rather, he said, his
company's role there is evolving.
McCarthy said he has developed a comprehensive program of in-
door air quality investigation and remediation that requires six members
of his teant in full-time residence at the hospital. They manage the new-
ly created Department of Environmental Affairs.
Employees can report indoor air quality problems to a pager num-
ber and the EHE team will respond by beginning an investigation with
interviews and air sampling.
McCarthy said the areas they cover are the exhaustion of contarmi-
nants, aliergens and offgassing of materials and re-engineening process-
es that might contribute to poor indoor air. The last function includes
having all medications produced in the central pharmacy and strictly
controlling the administration of aerosol medications.
To cover these three complex areas, McCarthy's team has institut-
ed full-time surveys and control methods that ne short-term remedia-
tion could fulfill. He calls this plan his early warning system. Some fea-
fures are:
* The team has an automated phone survey that allows anyone in the
hospital to answer questions using the phone key pad.
* Safety comrmitlees in every department.
* When EHE does remediation work, they form floor commiitees that
serve as conduits for questions and answers.
* Any modifications must go though a design review and performance
testing, The team tries to catch problems in the design and building
phase of new renovations or instaflations. For example, new x-ray
machines installed with dedicated ventilation must pass performance
tests to ensure that no indoor air quality problems are created.
Schidmeier. however, believes that their attempts to imptove com-
munications have not lived up to the program that was sold to MNA.
Nurses are still getting sick, he said.

As the remediation efforts continue, MeCarthy admits that, “there is
always something” more 1o do at Brigham and Women's Hospital. I
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Sampling Techniques Used in Sick Building Analysis

The investigation of problem buildings involves both physical and
binlogical factors that may contribute to unhealthy living conditions.
Aside from design features, factors that refate to building operational in-
adequacies are often implicated with deficiencies in ventilation and main-
tenance, at rates of up to 75 percent.

As a result. indoor biocontamination may reflect in many instances
unsuspected short-comings in building operations, leading to a high risk
of microbial-associated illnesses such as hyper-sensttivity reactions and
respiratory diseases.

Biocontamination hazards, appearing mainly as bacterial or fungal
orgaitisms, have been reported in 20-25 percent of problem buildings
studies). Other studies have also presented evidence of an association
between a “sick building symptoms™ and microbial agents in air tight
buildings. While microbial contaminants may jeopardize the health of
the occupants of a building, they aiso add to the deterioration of inter-
nal structures through extensive colonization of wood, insulation and
sheathing.

Saprophytic organisms are capable of growing on many inerior sur-
faces, in environments where the relative humidity is as low as 10 per-
cent, and spores of bacteria and fungi can remain dormant on surfaces
for several years, Adding to the biocontamination burden is the dis-
semination of microbes by occupants, especially if there is 2 high den-
sity flow of people throughout the structures. When extensive human
shedding occurs in poorly ventilated environments, bioacrosot levels
may endanger susceptible individuals throughout the enclosed area.

Complaints of discomfort by individuals within a butlding are not
the only criteria for conducting an evaluation of total microbial conta-
mination, both zirbome and surface laden. Knowledge of biocontami-
nation levels from routine sampling assays can provide insight into po-
tential hazards that may affect both the health of the occupants and the
integrity of the structure.

In these studies, biocontamination profiles were compiled for four
problem buildings as part of a total indoor quality assessment, irmespective
of the current state of health of the occupants. Tandem aerosol and sur-
face sampling provided comparison data for in-depth interpretation, vis-
a-vis operational inadequacies and human transmission of bioagents
within the buildings.

Material and Metheds

Biocontamination studies were conducted on four buildings in Au-
gust, September, and November of [994; and Tanuary 1995, Surface
Samples were taken of 5 cm? area using sterile cotten swabs pre-moist-
ened in sterile water. Surface areas most often surveyed were walls,
ceilings and floors. Althotigh three of the four buildings were public
schools, ali sampling was conducted during period of non-occupancy.

Trypticase say agar plates were inoculated with these swabs imme-
diately after sampling. As recommended by ACGIH. surface swabranaly-
ses were reinforced with indoor/outdoor air sampling.

Bioaersol samples were collecied with a Graseby/Anderson Ne
Single Stage Microbial Air Sampler which employs a 400-hole sieve
plate. Samples were collected on to Trypticase soy agar for three min-
utes at a How rate of 0028 m¥Ymin. All sample plates were incubated

at 38"C from four to six days prior to the analysis for bacterial and fun-
gal colonjes.

Discussion

Within a problem building. biocontamination arises from either struc-
tural materials or human traffic. A good appraisal of contamination
levels involves acrosol sampling for suspended biolagicals along with
surface sampling for settled particles. Sampling surfaces can provide in-
formation on operational efficiency and the potential for eventual ex-
posure 10 microbes, since dust is an important reservoir of dormant or-
ganisms which become viable once moisture is introduced. Several
studies have indicated that microbes in dust are periodically dispersed
into the air and coniribute to indoor bioaerosol levels. Swab samples of
surfaces were taken in this study in order to ascertain the latent micro-
bial level and not necessarily substitute for air evaluations.

Although surface analyses are not qualitative, relative profiles of bac-
teria and fungi can be determined, and related to overall indoor conta-
mination, As indicated in the results, estimates of microbial popula-
tions on various indoor surfaces favored hacterial agents over fungal.
In particularly dry areas, bacterial spores will be the predominant con-
taminant, increasing as dust accurnulates.

Bioaerosol studies have focused more on fungal contaminants be-
cause of their association with many human afflictions and their abili-
ty to degrade practically al} building materials. While air sampling pro-
vides information on microbials that most likely will be encountered
within a room, this alone will not determine whether an extenstve con-
tamination problera exists. or identify the underlying cause. Indoor air
sampling and concurrent sampling of HVAC insulation and fiber ma-
terial allows better evaluation of the source of biocontamination.

A ratio of surface microbial counts to aerosol counts (S/A) as an in-
dex of total indoor biccontamination was employed. Aerosol counts
were adjusted to reflect a sampling area similar to that used in surface
sampling (25 em? vs. 30 cm’),

Although this index permits a rapid analysis of the source of conta-
mination, is not a suitable bench mark for remediation, like the airbome
coutit of 104 CFU/MS3 recommended by ACGIH. However, air sam-
pling procedures alone may not be reliable due 1o variations in spore
emissions as well as paorly defined normal background levels, even in
well maintained buildings.

Conclusion

The role of biocontamination in assessment of problern buildings
requires sampling and assay techniques that can efficiently present an
overall profile of the indoor microbial burden. By evaluating surface
and aerosol populations in tandem, an index of biocontamination can
be cornputed. as an indicator of the relative viable microbial levels. Di-
agnostically. this index czn be used to determine defects in building op-
erations or potentizlly hazardous health siteations,

Charles Erlanger is principal of North Atiantic Labs in Ronkonko-
ma, N.Y. This presentarion was made at the Indoor Fnvironment ‘95
Conference in Baltimore. B
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Sick Building Syndrome Causes Southwest Airlines Employees to Bring

EEOC Action in San Antonio
Failure to Take Proper Action May Have Worsened

the Situation

A Southwest Airlines Co. reservation center, housing up to 600
employees, mostly airline ticket reservationists, was named in 2 sick
building syndrome (SBS) action before the Equal Employment Op-
portunity Commission (EEOC).

Houston attorney Damien Capps said six of his clients have con-
tracted multiple chemical sensitivity (MCS) from exposure to airborne
contaminants in the Southwest office building.

MCS symptoms the women are experiencing include sinas prob-
lems, bronchitis, colen and bladder problems, fatigue, speech prob-
lems, nervous disorders and skin rashes, One client, who asked that
her name be withheld, said she first experienced the symptoms in 1989,
She later went on disability and after three years, her position was ter-
minated in 1994, She said she did not think Southwest could termi-
nate her while on disability and workmen’s compensation.

Capps said his clients are asking that Southwest allow them to work
their old jobs outside the office by installing reservation and phone
equipment in their homes. ‘

EECC will invastigate the cornplaint, Capps said. Southwest will
then be given a chance to take action to remedy the problem. If EEOC
finds cause and Southwest does not respond, a right-to-sue letter will
be issued from EEOC to the six plaintifts.

One Southwest employee who is not part of the suit and did not
want to be named said she too was suffering from MCS symptoms,
She believed her symptoms were caused by fungi growing on the in-
terior walls of the building, dust and environmental tobacco smoke.
She also said the ventilation system just recirculated the same conta-
minated air and the ducts were dirty.

Southwest started to do some renovations, she said. They pulled
down the carpet that lined the walls and found mold growing on the
walls, However, they just covered it back up again without destroy-
ing the mold,
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A total of 11 fernale employees (which inciude Capp's six clients)
who have worked, or are working at the reservation center, are being
treated by Houston physician Andrew Campell.

Other employees at the Southwest reservation center are experi-
encing simifar kinds of chronic illness. said the unnamed employee.
A number of them were starting to meet openly and are compiaining
about the working conditions.

In the past, the employee said, when they complained, the man-
agement just turned up the air conditioning. 1t got colder but the air
quzlity problems persisted,

Melanie Jones, a public relations representative at Southwest's Dal-
las headquarters, said the company has voluntarily started conducting
air quaiity tesis and is correcting indoor air quality problems that they
find.

Southwest is proactively respending by having an indoor air qual-
ity consultans perform air monitoring tests, she said. Some contami-
nant levels are not up lo air quality standasds and will be mitigated.
She would not say what contaminants were at unsatisfactory levels.

The reservation center was divided into four quadrants, she said,
with one quadrant set aside for employees who smoked. The smok-
ing quadrant had clean air filtration devices and added ventilation,
however, that section was among the areas where the indoor air qual-
ity is being reassessed.

Jones said she did not know what prompted the volunteer efforts,
but added that Southwest was named one of the top 10 companies in
the nation to work for by Robert Levering and Milton Moskowkitz,
authors of a book listing the 500 best companies to work for. South-
west values the health of its employees, she added.

Jones said she could not verify why the six women were out on dis-
ability or why some or all had been terminated.

Out of the workptace for more than three years, the unnamed em-
pioyee was excited to hear that Southwest had been contacted by EEQC
and that Southwest said they were making some changes.

“Mayhe now something is going to happen,” she said. Wl

Chemical Interactions Responsible for NOAA SBS

Pre-installation Testing Could
Have Prevented Problem

Tests reveal that Phenol, a volatile organic compound (VOC). is
responsible for the sick building syndrome (3BS) symptoms that
plagued one of the buildings at the National Oceanographic and At-
mospherics Administration's Silver Spring, Md headquarters,

The building had been 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 indoor air surveys were ordered by the General Service's Ad-
ministration (GSA), the federal government’s landlord. The tests re-
vealed that phenol was present in the indoor air and that it came from
a floor-teveling compound used on four floors of the nine story, pre-
cast concrete building.

The epoxy-based compound was spread over surface deflections
on those floors. The floors sagped bevause insufficent reinforeing steel
was used in constructing the concrete floors.

GSA and NOAA asked the National Institute for Standards and

Technology (NIST)to confirm the presence of phenol or other VOCs
and to recommend remedial action,

After random sampling with gas chromatography-mass spec-
troscopy revealed phenol to be present inup to 52 percent of the com-
pound’s mass, NIST recommended removirg the compound.

Compound Removal

Interim mitigation steps, such as heating the building to 92 de-
grees for five days and installing charcoal filers were unsuccessful.
NIST then urged that the compound be removed and replaced with
another floor leveling product — portiand cement,

The leveling compound was removed and the HVAC systems were
also updated. New carpeting, partitions and furniture was installed.
Shortly before reaccupancy, however, construction workers began to
complain of a musty, sweet odor and watery eyes,

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

The consultani found that the odor was 2 chemical reaction between
the floor leveling compound and the polyvinyl chioride (PVC) back-
ing of the carpet tiles, producing the airborme VOC contamination.
The main contaminants were 2-phenaxyethanol and long-chain afco-
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hols.

Air Quality Services suggested removing and replacing the ceil-
ing and floor tiles using low-emitting adhesive and low-emitting re-
placemnent products. These products were chamber tested separately
before installation.

The carpet and tile was removed and the process started ail over
again. Windows were removed and the building was thoroughly
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aired out. Total costs now exceed $1.6 milfion.

GSA has filed an intent to sue against the general contractor of the
building and some of the product manufacturers, including the mak-
er of the initial leveling compound. Reconstruction is expected to be
completed in March of 1996 1

Damage Costs for Polk County Courthouse Keep Mounting

While waiting for an appeal, compounding interest continues io build
on the $35.3 million judgment against 2 New York insurance compa-
ny that underwrote the fanity construction of the Polk Country Court-
house.

The courthouse in Bartow, Fla, has become a textbook case of Sick
Building Syndrome (SBS). Mold growth caused by building leaks and
faulty HVAC in the 8-year-old courthouse was blamed for causing a va-
riety of tls among 580 employees. The ten-story building was evacu-
ated in 1992 and has not reopened.

Reliance Insurance Company was the underwriter for the contrac-
tors who did the faulty construction in the Bartow, Fla. building. Orig-
inally, Reliance underwrote the contractors for $29 million, however,
building renovations topped $40 milfion.

The original judgment for $25.9 million was handed down in Pinel-
las Circuit Court on Aprtil 25, Then on June 30, the court tumed down
a motion for a new trial and granted the county another $8.8 million in
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interest eamed since the county filed the claim in 1992.

To date, inierest. fees and other court costs have pushed the total up
to about $39 million, said Robert Trohn, the county's attomey,

Trohn said Reliance posted a $403 million bond with the appeliate
court, which will cover the suit plus two years interest. But with the costs
and interest compounding, he said, the county may have 1o ask the courts
for a larger bond.

The county, in separate court actions, has already collected $12.8
million from out-of-court settlements with some of the contractors. Re-
fiance made a motion o get this amount removed from their judge-
ment. ‘

However, Trohn said by appealing the original suit, Reliance has
wiped out all previgus motions,

“Ithought they would have paid a long time ago,” Troha said, “We'll
take the money when they want to give it." I

Virginia Beach School District Starts SBS-Mitigation in 2 Schools

School officials initiated a host of studies and twa pilot projects to
mitigate problems in eight Virginia schools where students and stalt suf-
fered health problems related to sick building syndrome (SBS).

The $2 million pilot projects started this summer after officials with
the Virginia Beach School District finally acknowledged that Birdneck,
Glenwood. Red Mill, Rosemont and Strawbridge elementary schools:
Salem Middle School; Ocean Lakes and Salem high schoals had SBS-
related symptoms.

Nancy Ferguson, spokesperson for the Parent Teacher As-
sociation (PTA} and a member of the district's Indoor Air Qual-
ity Committee, said the organization is hoping to finally see
some action with the release of the district’s comprehensive pian
Oct. 15. 11 will contain a review of the problems and offer so-
lutions proposed by indoor air consultants hired by the district.

After an initial watk-through by consultants school officials did re-
port that all schools had adeguate HVAC systems, but did not control
hurmidity well,

School officials refuse to geknowledge that the health complaints —
headaches, shortness of breath, sinus conditions and skin imtations —
were related 10 molds and fungi growing in the buildings. as has been
asserted by PTA members.

Ferguson said the review will most likely recommend starting six pi-
lot projects in six of the eight schools.

Meanwhile, according ta a newspaper report, the schoo! district has
sued six architectural firms that designed the schools, and those firms

have sued the mechanical contractors for designing the HVAC equip-
ment.

Ferguson said the whele mess came to light when a member of the
PTA obtained an indoor air quality study performed by Virginia Tech
University. She said the school system reportedly covered up a study
that included allegations that ventilation fans intended for the schools
were never installed, even though the money was appropriated.

“The study was done five years ago and the school district just sat
on it,” Ferguson said.

Since the acknowledgment of the problem in January, all eight schools
have installed dehumidifiers and atr cleaners, and an additional custo-
dian was assigned to each school (o insure proper operation of the equip-
ment.

Operable windows were added at Salem High School, and will be
installed at Birdneck and Glenwood elementary schools, and at Salem
Middle School,

Part of the pilot programs’ objectives is to develop an improved
ventilation system {o be tested in selected classrooms at Birdneck and
Glenwood.

The trial ventilation systems will give oceupants direct control over
humidity in the classrooms. The amounts of cutside air will also be ad-
justabie,

If that works, the programs will be expanded to the rest of the schools,
school officials said. B
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Boston’s RMV Evacuated to Begin SBS Cure

Officials at the Registry of Motor Vehicles have decided to close its
headquarters in the 19-month-old Ruddle’s Center in Baston.

Because of the undisputed causality of sick building syndrome (SBS),
the center has been the scene of an ongoing battle between the private
owners, the state and an employee union aver how 1o implement reno-
vations costing $5 million.

No one has disputed that the building occupants are suffering health
problems stemming from insulating and fireproofing materials in the
ductwork that have been breaking off and were blowing into the work
areas, said Steve Schrag, the New England Regional Safety and Health
Specialist with the National Association of Employees. More than 640
state employees have reported 5B3-related illnesses,

The problem has always been whether to keep the building open
and renovate floor by floor, or follow recommendations by the em-
ployee’s union 0 evacuate the building until the renovations are com-
pleted.

July 1995

Boston Courthouse Closed Due to SBS

The ventilation system of a Boston courthouse will undergo an
$806,000 upgrade in hopes that it will dissipate the fumnes from a wa-
terproofing chemical improperly applied last summer, according to
state officials,

A judge at the Suffolk County Courthouse said employees could
not work in four of the eight courtrooms for a full day without devel-
oping health problems associated with the sick building syndrome (SBS).

Court proceedings had to be moved to neighboring localities after
court employees complained of eye discomfort, headaches, dizziness,

June 1995

In June, a state court orclered the building stay open and the renova-
tions be complated quickly. Employees were to be shuffled from floor
to floor.

However, Schrag said the unjon ook the staie back 1o court, and a
ruling w close the building was made.

He said there were too many unanswered questions about the health
and safety of the state cinplayees to keep the building open during ren-
ovations.

in addition io the insulation breaking off and blowing around e
work area, Schrag said there also has never been enough fresh air in
building.

Officials tried to treat the problem by raising the ventilation rate to
25 cfm, but people were still getting sick, he said.

The union has recommended that in addition to the planned renova-
tions, the building owner encapsulate the duct insulation and instal di-
rect ductwork to al} work areas. i

light headedness, congestion, fatigue, skin problems, coughs, respira-
tory problems, unusuzd stress symploms and nausea,

State officials said the original courthouse ventilation system was
unable 1o remove enough of the fumes from the waterproofing mater-
al, Duramen V-500.

About 200 employees were temporarily relocated. and court officials
said that if the ventilation upgrade does not worl, the state will contin-
ue to hold its trials in other courthouses, Il

Danish Study Links Dust Quality to SBS Symptoms

Symptoms Increase Proportionally With Ratio of
Dust Types to Other Components

Fatigue, headache, dizziness and poor concentration—symptoms
people frequently exhibit in workplaces diagnosed with sick buiiding
syndrome (SBS) — may be due as much to the quality of dust in the build-
ing as the quantity.

Finn Gyntelberg and a team of Danish researchers working for the
Danish Indoor Climate Study Group found that different iypes of dust,
and bacteria dust may harbor, cause different maladies. Certain Gram-
negative hacteria (determined by laboratory analysis) and volatile or-
ganic compounds {VOCs) were shown to significantly induce mucous-
membrare Symptoms.

The findings of concurent dust analyses from 12 town halls and sur-
veys of tenants in those buildings were published last year in the jour-
nal Indour Air.

The researchers surveyed 870 people around Copenbagen, Denmark,
asking questions about indoor climate, symptoms they had experienced.,
allergy history and psychelogical work factors.

A building expert collected data on the indoor climate, coverage of
carpet. and the order and condition of the building. Researchers also col-
lected dust samples using specially equipped vacuum cleaners,

Dust is More Than Just Dirt

Based on physical propenies, the researchers divided the dust into
three categories. One group was composed of humai fragments, such
as hair, nail clippings and skin scales. The second group contained fibers
frum textiles, paper, plants, glass and rockwool, s mineral wool used for
insutlation. The third category included organic particles sach as wood,

pollen and seed coats, and inorganic particles such as mineral and rust,

Each category of dust was tested for VOCs and biological proper-
ties such 4s microfungi, bacteria, endotoxins, macromelecular organic
dust (MOD). mite alflergens and histamine fiberation. (Histamine is pro-
duced by the human body during an allergic reaction and is released in
mucous.)

Reactions to Different Dusts

Using statistical analysis, physical and chemical properties of the
dust were compared to symptoms reported by the tenants.

The researchers reported 4 strong comelation between general symp-
toms — fatigue, heavy-headedness, headache and dizziness--and the
prevalence of bacteria, MOD and histamine liberation. Furthermore, as
the ratio of those compounds fo other components in the dust increased,
the symptoms increased proportionally.

The correlation of Gram-regative bacteria to those sympioms and
mucous-membrane complaints was especially strong, The researchers
also tied mucous-membrane symptoms strongly to particle-to-dust ra-
tio and VOCs.

The study says amounts of MOD comrelate specificatiy to headache
and dizziness, and histamine liberation correlates with dizziness and tack
of concentration.

The correlations in the study are strong, and although the researchers
cautioned they do not necessarily indicate causality, they support that
hypothesis.

The analysis did not account for the influence of confeunders such
as temperature. Dust was collected from floors only, but researchers as-
sume the quality of the dust in the air was similar. il
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Sick Courthouse Wins $26 Million From Insurance Company

In an Apnl jury tral, Polk County, Fla., was awarded $26 million
from a builder's insurance company to cortect shoddy construction and
design flaws in its courthouse, some of which may have contributed to
sick building syndrome {SBS} complaints from tenants.

“The Polk County Courthouse in Bartow, Fla., has become a textbook
case of sick building syndrome (SBS), with a large portion of its 8-year
life spent unoccupied. In 1992, all 580 workers were evacuated and the
building was closed.

Currently, B0 fisk-to-health lawsuits are pending by courthouse work-
ers alleging SBS-related illnesses, including respiratory problems from
mildew. Additionaily, 200 workers have filed workmen’s compensa-
tion claims, some of which are permanent, total disability cases.

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

May 1995

niot an SBS suit. said Robert L. Trohn, Polk County's attotniey.

As an example, Trohn cited %00 holes in masonry around windows
and doors that made it impossible to properly air-condition the build-
ing.

The jury based its decision against Relianoe Insurance Co. of Philadel-
phia, on an alt-risk builder insurance policy. Although Reliance had orig-
inally denied coverage, citing a number of policy exclusions, the jury
found that the policy did cover construction problers.

The $26 million verdict could reach $38.5 rnillion when interest,
court fees, and other costs are added, said Trohn, adding that he expacis
Reliance to appeal later this year.

The courthouse may re-open in November, said optimistic county
officials. W

Hunting for on SBS Remedy With UV Light

Could applications of ultraviolet light and a commmon ingredient found
in toothpaste be an inexpensive and effective cure for sick buitding
syndrome (SBS)?

If University of Florida engineering professor Yogi Goswami is
correct, the answer could be yes.

A research teamn lead by Goswami rid ductwark of microorganisms —
often the culprits in outbreaks of SBS — by forcing air through special-
ly-coated filters and a bank of ultraviolet “black lights.”

The filter was coated with powdered titanium dioxide, which acts as
a catalyst to increase the ultraviolet light's effectiveness.

Scientists and engineers have been studying the successful steriliz-
ing effects of uliraviolet rays. But Goswami said it was the combina-
tion of light and titanium dioxide that killed most of the airfborne fungi,
which had been released from mold and mildew in ductwork used in
the test.

Best Results
The best test results came when the relative humidity was about 50
percent. Under those conditions, Goswami’s team reported “complete

March 1995

inactivation of the organisms.”

At higher humidities, 10 percent of the test organisms lived. The ad-
dition of the titanium dioxide had no effect when the relative humidi-
ties were 30 percent and below.

Goswami said higher ventilation rates retarded the kill rate because
such rates lessened the amount of time the fungi were retained by the
filter,

The researchers said they were pleased to see the fungi destroved,
but added that the time needed to kill the fungi was not satisfactory.

As a possible remedy, the team's report suggests using a honey-
combed reactor to slow the flow of air and aithorme fungi actoss the fil-
ter and o increase the filter’s retention time.

After reviewing the repart, Dave Wassman of Halliwell Engineer-
ing Associates Inc. said Goswami's approach was “highly experimen-
tal.”

He was not familiar with the potentiai health hazards of introducing
titanium dioxide into an office building's HVAC.

For that reason, he wondered if Goswami's process would have a
practical application. Il

DuPage County Courthouse Trials End in Split Decision Employees Award-

After a four-year battle, separate trials assessing fault in DuPage
County, 11."s sick courthouse debacle finally ended with a split-deci-
sion.

In one case, the county employees seitied out of court with the de-
fendants who designed and helped build the new courthouse in sub-
urban Chicago, The other went to a jury, who found the defendants
not guilty and said the building’s owner—DuPage County —was at
fault.

Symptoms of sick building syndrome (3B3) struck down 125 Du-
Page County employees in 1992 after only two months in the new
courthouse. Plaintiffs” attorney Terry Ekl of Connolly, Fkl & Williams
in Clarendon Hills, 111., said that the employees expenienced flu-like
symptoms and cases of immune system and nevrological disorders,

The county, which owns the 340,000 square-fout complex, stopped
the final payment on the building. The county then sued the archiiects
and HVAC contractors for $6 million, alleging breach of contract.

Among the defendants named in the suit were Hellmuth, Obuta &
Kassabaum. 3 St. Louis architecture and design firm; Wight & Co. of
Glen Ellyn, UL; Johnson Controls, lnc.; and J A. Jones Construction

Co. of Charlotte, N.C.

Split Decision

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

A trial jury found DuPage County at fault Dec. 30 for causing the
aliments by using anti-oxidant and anti-scatant chernicals to clean and
treat the building’s HVAC system.

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

The jury noted that the builders had aired the courthouse out for
twa moriths prior to occupancy, and that the first SBS complaints did
not come until nearly three months [ater -- facts which convinced the
jurors that the building was properly designed and it was the county's
operation which made the plaintiffs sick.
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The court found that the county was at fault for not maintzining
and operating the HY AC system properly, and ordered the county to
make the final payments they had withheld.

Ekl, who was not involved the county s case, said the court barred
the testimony of courthouse employees in the trial, adding that with
such testimony, the county would have won.

Also not allowed by the court was testimony from seven doctors
supporting claims of volatile organic cherical exposure, which Ekl
said the defendants could have never defended themselves against.

Ek] added that the county s ercars in maintaining and operating the
HVAC systesn would only have caused eye irmitation and skin rash-
es, whereas many of his clients suffered neurclogical disorders and
immune disease that he said were caused by exposure to building
materials used by the defendants in the courthouse.

“Particle board is everywhere™ in the courthouse, EkI said, adding
that it emitted formaldehyde, one of the chemicals that he said caused
his clients' sickness,

March 1995

Eki disputed that the building had been aired out by the time it
was oceupied.

Design problems in the courthouse, Ek] said, reduced the percent-
age of outside air to the building to about 3 percent when it was first
occupied.

Eki said the county may appeal.

The 125 employeces settied their case out of court Jan. 5 for an
undisciosed amount. Attorneys for the defendants said the settlzment
was a business decision— it was cheaper to pay than to continue the
trial,

“Ne one came out of this a winner,” said engineering consultant
Jack L. Halliwell of Halliwell Engineering Associates in East Provi-
dence, R 1., who has followed the trials from the beginning.

Maybe the doctor bills got paid, maybe the indoor air issues in the
courthouse were straightened out, but no one won, he said, “except
for the attorneys.” A

Spatial Spectroscopy May Help Study Eye irritation From SBS

Thanks to the flawed pictures sent back from NASA's Hubbie
Space Telescope, the Environmental Protection Agency (EPA) could
have a new technology to study irmitated eyes, a common symptom of
people working in sick buildings.

A University of North Carolina (UNC) researcher developed the
method, known as spatial spectroscopy, originaily to improve blurred
photos from outer space using computers and photography.

UNC’s James Coggins said he has shifted the focus of his work to
measaring precisely the degree of eye redness, or hyperemia. EPA
wants to use the method to gauge iritation from indoor poltution and
has backed the project with hopes that it will help set indoor air pol-
lution standards for examining sick building syndrome (SBS).

Yale University is also working on three additional methods for
gauging indoor air poltution.

Swimming Pool Study
Coggins said his method was still five years from actual field use.

January 1995

He has been measuring the redness of graduate students’ eyes after
they spent time in chiorinated swimming pools,

The ophthalmology department at the UNC School of Medicine
photographs the students” irvitated eyes. Coggins then uses 2 computer
algorithm he developed that automatically assesses hyperemia in pho-
tographs of the eye.

“The computer measures how bloodshot the eyes are quickly, au-
tomattcally, and far more objectively than human observers.” he said.

Spatial spectroscapy is also used in analyzing microscope images,
satellite images of the Earth, and x-rays. Coggins said the method
might even be used to map blood vessels in the eye and find signs of
glaucoma eartier.

“Most people in compwier vision work don’t know about this vet,”
he said,

“It's so new, we haven't had time to publish much on it.” ll

AIHA Addresses Fears, Formulae for Sick Buildings

Warnings About Air Testing, Choosing a Consultant

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

Do [ Work in a Sick Building? offers examples of good and poor
indoor air quality, iliustrates symptoms associated with poor indoor
air, and lists commoan roots of such problems. The object is to help
occupants make wise decisions about their building,

AIHA's Jeff Seckier said the association had determinad that
“there’s a need for something someone can walk around with.” The
baoklet, he said, is “reat basic stuff” that can fit in z pocket, yet offers
references to more in-depth information, if needed.

AIHA noted that while “sick building syndrome™ and other indoor
air buzzwords are increasingly popping up in the press. such stories
“have generally raised fears without offering solutions.”

Advice for Complaints
When faced with an indoor air compiaint, the booklet calls for de-
termining the who's, what's, when's, and where’s of the complaint

before taking a stab at the why’s and how's,

Information should be gathered on wha {s affected, where concemns
are found in the building , when the problem occusred, 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 HV AC contractor, and any
environmental conditions or activities (such as copier use, remodel-
ing, or pesticide applications) apparently associated with the problem.

After gathering such information, an atternpt can be mads to eval-
uate the situation.

The Air Testing Question

The AIHA booklet sounds a warning about air testing, observing
that **shotgun’ air testing for a broad spectrum of potential contami-
nants is generally imisleading and seldom helps to identify a problem,”

Nor are measurements of chemical levels necessarily helpful —
ATHA notes that such levels are set for exposure to individual chem-
icals in ary industrial seiting. 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 companson of the re-
sults of testing in different locations or at different times.,” AIHA said,
adding that “the data generated often yield very valuable information
about the origin of the problem and possible solutions.”

The booklel recommends that outside assistance be considered:

» if the probiem persists after pbvious sources of indoor air conia-
minants have been identified and rectified;

« if the problem demands immediate and concerted atlention, yet
resources are limited; or

« if the preliminary investigation reveals little of significance and
the next move seems unclear.

Such outside assistance, AIHA wams, may have o include spe-
cialists in medicine, lighting, acoustic design, or psychology.

Know Your Consultant
And, the association adds, “particular attention” should be paid to

December 1994

consultants’ background and demonstrated successes in resolving sim-
Uar situations.

“Hinng someone to perform a poorly conceived study is worse
than a waste of money and time; it may lead 10 erroneous conclusions
and costly remedial efforts of no intrinsic worth,” the booklet says.
“If a consultant proposes elaborate and expensive air monitoring with-
out demonstrating to your satisfaction that the resulting data will be
meaningful, look elsewhere for assistance.”

ATHA's Seckler said that when the association refeased a booklet
about residential indoor air last year, some companies requested “thou-
sands” of them to be passed out w their employees,

He said AIHA was considering sending copies of the booklet 1o
the Oecupational Safety and Health Administration (OSHA)'s regional
offtoes.

To obiain a copy of the booklet, contact ATHA Support Services at
703/849-8885. 1

Sick Building Case in Schools Divides Ohio Town

Pam Ditiner remembers Sept. 11, 1992 as the day she lost a battle
agaimst the indoor air pollution she believes plagues Tri-County North
Schools in Lewishurg, Chio.

That was the day Dittner, who said she had been suffering in-
creasingly severe health problems, bacame disoriented in her second-
grade classroom.

“I toughed it oul,” she said, but “I didn't know what it was — it
was a strange feeling.”

She became disoriented again at the end of the schocl day, how-
ever, And the next day, Then the following Monday. She said she tried
to teach classes with the door and windows open and the fan running
but found her lungs burning and coughed up blood. 1n the fall of
1992, she stopped teaching, used up her sick days and went on unpaid
medical leave.

Two years [ater, Dittner is teaching again but still battling health
problems. And she and a group of parents and students are suing Tri-
County North Local School District, the Ohio Department of Educa-
tion and architects and contractors connected with an addition to the
school built in 198§ and [989.

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
(INIOSH), have examined the building without finding anything they
deem a potential health hazard.

Health Problems in Addition

Dittner suid she entered the new addition in the fall of 1990 and
soon suffered fatigue, heart arhythmia. headaches, eye irritation, laryn-
gitis. cramps. asthma and allergies.

“My head felt like it had been blown up with a bicycle pump.” she
said.

Dittner said other teachers were hiaving health problems, while chil-
dren were suffering from nosebleeds, rashes. headaches and gastio-
intestinal problems.

Reports of health problems had reached parents and the media by
late 1992. Ditiner recalled about 30 children had been taken out of
schaol by their parents and tutored or sent to private schools. Mean-
while, the local Department of Health urud regional health experts were
testing the school for levels of carbon dioxide. carbon monoxide and
other contaminants,

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

NIOSH has performed sampling and investigations four times at
Tri-County North. The agency's initial investigation, conducted Oct.
16, 1992, measured temperature , refative humidity and carbon diox-
ide at various focations in the school.

Investigations in October 1992 and February 1993 found low lev-
els of volatile organic compounds and formaidehyde but high levels
of carbon dioxide in some locations. Carbon dioxide ievels averaged
1289 parts per miflion during the 1992-93 investigations.

NIOSH recommended outside air be increased; the district added
$800 000 worth of additional air handlers.

Sampling conducted this January showed carbon dioxide levels av-
eraged less than 700 parts per million, and formaldehyde levels had
dropped by seme 80 percent. And a comparison of questionnaires is-
sued to the staff in 1992 and 1994 showed the percentage of employ-
ees reporting work-related symptoms dropped from 26 percent to 10
percent.

New Beginning, Old Problems

Dittner, who retumed to work in January, said problems persist
— and the school has increased the ventilation before NIOSH in-
spections, She said she wears a breathing mask in the hall and keeps
air cleaners in her classioom, and children are still having problems,
t0o.

“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 newspaper without using a respirator.

Eittner and a group of parents and students filed suit Sept, 30, Her
workers’ compensation case is pending, she said.

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

“They think if they're queet, it'll go away, or that I'll take care of
it for them,” she said,

Dittner said she does not know what exactly caused her health prob-
lems, It 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 results were “way out

2074050561



Fall 109G

Special Industry Report — Sick Building Syndrome 23

of kilter,"

District Defends Conduct

Michael 1. Burdge, an attorney with Dayton, Ohio's Young, Pry-
or, Lynn & Gerardi, represents the defendants in the case. Burdge
paints a different picture of what has happened at Tri-County Noerth,

NIOSH, he said, did note formaldehyde in the building from the
schoel’s copiers. But their recommendation was merely that the school
consider switching toners when the current capiers were due for re-
placement, he said.

Of all the health investigators who have examined the building, he
said, none believe anything in the building is causing health problems.

“The most that they would say is there was insufficient outside air
being brought in,” Burdge said.

Burdge said the case probably would take more than a year to come

Novembér 1994
What's Gone Wrong?

‘Sick Courthouse Syndrome’ Continues To Plague
Counties in Sunshine State

If its current woes continue, Florida might consider changing its
narie from “the Sunshine State” to “the Moldy Courthouse State.”

Martin County. Broward County. Palm Beach County. And, top-
ping the scales as the biggest nightmare of all, the Potk County cour-
thouse.

Fixing Florida courthouses has become a thriving industry i its
own right, supporting legions of engineers, consiruction companies,
indoor air contractors and mitigators, and lawyers,

What's gone wrong in Florida? The answer is a combination of
three factors. The first is relatively esoteric for those not conversant
with indoor air. It's what building expert Joseph W. Lstiburek calls
“regional chauvinism’™ the failure of building design to adapt to the
indoor air quality needs of different parts of the country.

The other two factors in the Florida courthouse mess are more com-
mon: incompetence and opportunism.

The West Palm Beach courthouse had problems even before the
first mention of “sick building syndrome” (SBS). Construction on the
$125 million building is running a year behind schedule. The roof
needs to be replaced because it leaks and consultants warm it could
blow off,

But in late July, an Oriando air expert dropped another hombshell
on Palm Beach County — it seems the building’s vapor-retardant bar-
rier was installed backwards.

That may sound unlikely, but it's an example of Lstiburek’s *re-
gional chauvinism™ what's right for the iemperate northeastern U.S,
may not be right for other regions, vet builders — and some design-
ers — act as if one set of rules applies.

Special Needs

The problem with Florida buildings, Lstiburek said, is that “they
suck.” Literally.

Outside Florida buildings, it's generally hot and humid. Inside, peo-
ple want it to be cool and dry. Moisture travels from warm areas to
cold ones — by any means it can {ind. If a building exterior has
cracks or holes (as nearly all of them do), the building wiil act as a
sponge, sucking moisture ifto the intenior.

Another problem comes from the interaction of sun and rain. First
Florida's viclent afternoon storms wet building exteriors. Then the sun
comes out and heats the wet surfaces, creating an even larger tem-
perature differential between the warm exterior and the cool interior.

10 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 a class action is “lu-
dicrous,” and said no other emplovees besides Dittner have made
claims,

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

Burdge said “inaccurate” reports in the media have hurt both school
aendance and housing sales in Lewisburg — fueling an anger Dit-
tnier said she is well-aware of.

“A lot of people are really angry at me.” she said. “They think I'm
oul to make a huge sum of money for my retirement, or they think ['ve
manufactured this.” Bl

This temperature differential drives moisture mto the building cavity,

Moisture in buildings is a fact of life wherever you are — that's
why there are vapor-retardant barriers. But how you use them is im-
portant.

In the northeast, vapor-retardant barriers are installed abulting the
interior wall of the building cavity. That’s because in the northeast,
most moisture problems arise from people’s activities such as cook-
ing and showering.

In the southeast, the moisture threat comes not from within but from
without. So vapor-retardant barriers are supposed to be installed
abutting the exterior wall,

In the West Palm Beach courthouse, the barrier, in this case insu-
tation with an aluminum foil seal, was installed according to northem
design specifications. But before criticizing George Hyman Con-
struction Co. , consider this: they were just following instructions print-
ed on the insulation itself by Owens/Coming. Those instructions di-
rected that the foil barvier face the interior wall.

The architect’s specifications had the barrier facing the comect way,
But after county officials consulted with the architects, the decision
was made to install the barrier according to northern specifications.

Band-Aid Repairs

That decision, an Orlande indoor air consultant noted, places the
courthouse at risk of sick building syndrome (SBS) from mold growth.
Moisture wiii enter the building cavity throngh cracks in the exterior
and collect against the foil seal — in the insulation. To any indoor air
consubtant who has seen moldy duct lining, that spells trouble.

Instead of tearing down the walls, the consultant recommended that
Palm Beach County make certain the HV AC system continues to work
properly. By keeping the building at 2 positive pressure, moisture prob-
lems should be averted. To ensure positive pressure, the consultant
recommended that the county conduct some $20000 worth of pres-
sure tests in the courthouse each year,

Meanwhile, officials are fuming that somebody will pay for the ex-
tra maintenance — and that somebody won't be Palm Beach Coun-
ty.

The insulation debacle in West Palm Beach makes the extent of
Lstiburek's regional chauvinism clear: apparently neither a major in-
sulation company nor a builder on a Florida project kaew a funda-
mental tenet of building design in the southeastem United States.

“Florida barriers have 1o be better,” Lstiburek said. “They aren't
doing any worse than we are, but there’s no forgiveness there.”
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Polk County Tops List

When it comes to the champion of Florida courthouse nightmares,
the title belongs to Polk County.

The Potk County courthouse, which opened in Bartow seven years
ago, has become a colossus laoming over local politics. Not one mem-
ber of 1987's Polk County Commission remains in office. One mem-
ber retired, while the other four were defeated in re-election bids. Their
opponents hammered away at the courthouse debacle.

In July 1987, a gala affair celebrated the opening of the $32.4 mil-
tion building. Guests admired the courthouse's roof of Portuguese or-
ange tile, but unbeknownst to them, the bricks in the building’s exte-
rior were already cracking,

Today, the courthouse has not been used since 1992. The county
remains embroiled in a lawsuit with the building’s designer, contrac-
tor, and subcontractors. Former employees suffering from SBS con-
tinue to wage their own legal battle against the builders and the coun-

The orange tife roof is gone; all 800,000 bricks have been replaced.
Estimates of the building’s repair costs have climbed from $17.7 mil-
Lion in July 1992 to $33.2 million in July 1994. The onginal daie for
completing repatrs, fate 1993, is long past, with summer 1995 the
newest (arge( date.

Polk County officials refer to the courthouse, when their respons-
es can be printed, with words like “atrocity™ and “boondoggle.” Polk
County Public Information Office Director Gene O'Dell calls it “the
mother of all sick buildings.”

Within a year of the building’s opening, mildew and mold were
appearing on the courthouse's vinyl wallpaper and cld records books.
During the summer rains, ceiling tiles and carpets were soaked.

The county filed suit against Lakeland, Fla. architect Wade Setliff,
contractor Barton-Malow Co. of Michigan, and various subcontrac-
tors in 1988, O'Dell said the county has recovered some $7.5 million
in setilements to date.

The first complaints of illness in the courthouse came in earty 1990.
That October, the county surveyed the building's employees, Three
hundred-sixteen of 367 employees said they had complained about
the courthouse's air quality. Two-thirds reported allergy-like symp-
toms, and nearly half of those respondents said their symptoms cleared
up after work. Complaints reported included headaches, lethargy, ir-
ritated nose and throat, eye problems, skin irritation and nausea —
classic symptoms of 3BS.

In 1992, Joseph Jarvis of Denver's National Jewish Center for Im-
munology and Respiratory Medicine was brought in as a consultant
to the county,

Jarvis noted that 440 of 564 employees had 8BS symptoms. He
saxd 160 of the 440 “definitely” had SBS problems, and that 56 em-
ployees’ symploms had symptems that might point to allergic reac-
tions ini the lungs — a hallmark of hypersensitivity pneumonitis.

Based on Jarvis® findings. in April 1992 the County Commission
unanimously agreed to evacuate the courthouse over the next two
months. Repair work began in July 1992,

“Worst Construction Job’

The iist of repairs, and the problems found, are staggering.

Polk County’s SBS prablems began in classic Florida style, with
a negatively pressured building interior und cracks in the exterior. Win-
dows and expansion joints were improperty installed. The building's
flashings were installed buckwards, directing water into the building,
Borings discovered missing or improperly installed steel reinforce-
ment bars, anchors connecting bricks with the voncrete walls under-

neath. and walerpraofing and fire-resistant materials,

Palm Beach County had its vapor-retardant barrier installed back-
wards: the builders of the Polk County courthouse nevereven installed
one.

Hill International, the contractor for the courthouse repairs, called
it the worst construction job they 'd ever seen — an assessment (' Dell
concurred with,

“As they got into it and tore those bricks off, they found outrageous
things.” he said. “They had no way of knowing what was behind those
walls.”

Every brick was removed. a vapor-retardant barrier instatled, and
every brick repfaced. The orange tile roof was replaced with a copper
one that wouldn't leak. New flashing and sealing materials were placed
around the windows. The HVAC system was reworked to create pos-
ihive pressure in the building and reduce humidity.

Before repairs began, some suggested the county simply tear the
courthouse down and start over. County officials rejected the idea, not-
ing that such a course of action would have demanded moving the
courthouse to a new site outside the Bartow city limits, for a price tag
of around $50 million.

Repair costs, originally estimated at $17.7 million, are currently es-
timated at $33.2 million, nearly twice that.

Problems Throughout Building

The construction work soon degan to fall behind schedule and climb
aver budget as the extent of the courthouse's flaws became apparent,

In January 1993 it was discovered that the courthouse’s tower suf.
fered from far worse mildew problems than had been expected. More
drywall had to be removed than the county had budgeted for.

In March an environmental consultant nixed the county’s plan to
clean up parts of the building while construetion continued elsewhere,
recommending that cleanup wait until all renovations are complete.
That delayed the building's reopening an additional six months and
added some $720 000 {o the price tag.

Then in May, consultants tested the air in a cleaned temperature-
contrel box in the courthouse’s HVAC system and found more mold
spores than had been recorded in 1992, The problem, they conclud-
ed, was that humidity got into the building in the summer of 1993,
when windows were removed for repairs,

The commissioners voted unanimously July 15 to replace the duct-
work in the HVAC system. That's another $3.2 million and six to nine
months more construction.

Ironically, the county has benefited from one aspect of the disas-
ter. O'Dell and Randy Oliver, the County Courthouse Coordinator,
decided that some good could come of Polk Couniy's misery if the
lessons learned there were applied elsewhere.

ODell and Oliver. by now unwilting experts on sick building syn-
drome, formed the [nstitute for Sick Buildings and sponsored a sem-
inar on SBS in the summer of {993,

The Institute's seminar attracted some |75 construction. legal and
medical professionals and turned a $19 000 profit, which was put hack
into the repairs contingency fund.

O'Dell said he hoped the institute might sponsor another seminar
next year — one that would feature & reopened courthouse.

More than one person has wondered why so many courthouses
seem (o be niddied with indoor air problems. What's so special about
courthouses, anyway?

For Joseph Lstiburek, the answer is: nothing. The key is not cour-
thouses, but who's inside them — lawyers, judges, legal clerks and
assistants, People who are up-to-date on current issues and on prospects
for litigation. And their concerns, he added, are fueled by “a lot of con-
sulting firms blowing things out of proportion.”
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"Courthouses aren’t experiencing any worse problems than other
buildings down there " he said. "But then vou superimpose a litigious
atmosphere and a feeding frenzy from consultanis.”

Lstiburek noted that anather common venue for indoor air quality
fears is schools. Are schools” indoor air problems so much worse
than other buildings? Or, like courthouses, is it that more concem is
focused on schools than on other places?

The laws of physics, Lstiburek noted, “‘are the same. How does
the mold knaw it's a courthouse? That's the question. [The mold] does-

August 1999

n't — but the consultants sure do.”

With “regional chauvinism” so prevalent. the final lesson from
Flonida's courthouse debacles may be a grim one indeed. Unless the
lessons of regional design reach insulation manufacturers and builders,
courthouses and schools may scon have lots of company as more and
more types of buildings become the object of fear, litigation, and
costly repairs,

“If the money spent on testing was spent on mitigation,” Lstibu-
rek said, “we wouldn’t be having these problems."ll

Frequent Symptoms of SBS Found to Be Real

This editorial appeared in the March issue of American Joumal of
Public Health.

In the past two decades, increasingly frequent episades of symp-
toms — headache; lethargy; eve, nose and throat imitation; breathing
difficulties; and dry skin—among occupants of large, mechanically
ventilated buildings have aroused public concern.

Although explanations have sometimes been found for symptoms
reported in individuat buildings, in many buildings neither specific
diseases nor evident causes have been identified, The lack of envi-
ronmental explanations, along with evident psychelogical distress in
the workers, has Lo some suggested “mass psychogenic iliness”,
however, such illness has specific diagnostic criteria that the health
complaints in these episodes rarely fit. Furthermore, available studies
suggest some of these occupant symptoms involve physiological re-
sponses to environmental exposures,

The role of building ventilation it this phenomenon is not well un-
derstood. inadequate ventilation is a suspect in many symptom
episodes, yet this suspicion is based on little actual knowledge about
the refationship between ventilation and heaith.

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

Beforz the energy crisis of the 19703, the minimum recommend-
ed outdoor air ventilation rate in the United States was 20 cfm/p (cu-
bic feet of air per minute per person}; this rate was based primarily on
the need to control odors produced by the occupants themselves. In
the 1970s, this recommended minimum was lowered to 5 cfm/p to re-
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 to be related to inade-
guate ventilation, the minimum ventilatjon guidelines were raised over
time back o 20 cfm/p, the curremt 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 be designed to provide. In theory, a buiiding should
then actually provide the prescribed amount of outdoor air, but in prac-
tice, building codes have not been used for this kind of enforcement.
In effect, practically enforceable standards for the delivery of outside
air into occupied buildings have been rare. Only recently have pro-
posed or established indoor air quality statutes in several states (such
as California, New Jersey and Washington) defined such explicit stan-
dards for outdoor air veatilation,

Cumrent Knowledge

Since we do not yet understand the nature, distribution or toxicity
of the many sources of indoor exposures, we have a limited scientif-
ic hasis for considering current butldingwide outdoor air ventilation

guidelines to be heaith protective. Given the impracticality of col-
lecting toxicity information on all indoor pollutants of concern (in-
cluding odorants, toxicants, ailergens and infectious agenis), empiri-
cal data on worker symptoms at different outdoor air ventilation rates
may be useful in setting guidelines that will reduce occupant symp-
toms i most buildings.

Studies are needed in a greater variety of buildings, over longer pe-
riods of time, and with impreved measurements of the outdoor air ven-
tilation rate, various indoor exposures and health outcormes. Mea-
surements should assess ventilation rate variation within buildings.
Experimentai studies will allow the strongest inference, but observa-
tional studies of many buildings can also contribute.

Research on office worker symptoms must also consider more than
outdoor air ventilation, because even buildings with high levels of out-
door air ventilation can have targe proportions of workers with non-
specific symptoms. These symptoms are clearly of multifactoral oni-
gin: epidemiologic studies have found their substantial occuwrence in
every large building, workspace, job and personal/psychotogical fac-
tors.

Examptes of implicated factors include air-conditioning systems,
temperature, humidity, carpets, poor office cleaning, work stress and
female gender. Increasing the ventilation per person may help reduce
symptoms caused by indoor-generated pollutants; however, increased
ventilation would not eliminate symptoms related to psychological
stressors, tereperature or humidity, outdoor air contaminants, or con-
taminants produced within ventilation systems.

Existing scientific findings suggest that standards for outdoor air
ventilation rates in occupied buildings may be reasonable, particular-
ly if bolstered by additional research. Butas ventilation standards alone
cannot be sutficient to guarantee adequate indoor air quality, we must
look beyond minimum ventilation requirements to consider the prop-
er design, construction, operation and maintenance of buildings and
their ventilation systems. More research is necessary here as well; how-
ever, based on current knowledge, EPA and the National Institute for
Occupational Safety and Health have compiled some practical ap-
proaches to 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 symptloms and muttifactor-
ial causes and because we have penerally failed to identify simple so-
lutions. Even nonspecific symptoms, when comemonly 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
o minimize these symptoms only when we more fully understand
the requirements for truly healthy indoor environments,

Mark J. Mendell and Lawrence J. Fine are with the Indusirywide
Studies Branch of the National Institute for Occupational Safety and
Health in Cincinnatti, Chin. 1
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