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I. SUMMARY 

I n October, 1980, the Division of Respiratory Disease Studies , National 
Institute for Occupational Safety and Health, was requested to lend 
technical assistance to the Special Studies Branch, Chronic Disease 
D,i~ision, Center for Environmental Health, Centers for Disease Control, to 
investigate a problem of upper and lower respiratory symptoms and eye 
irritation in office workers at the Health Services Administration, U.S. 
Department of Health and Human Services , Hyattsville, Maryland. The 
survey was conducted on November 10, 11, 12, 1980, and consisted of 
environmental sampling for various gases, fumes, vapors, particulates and 
viable organisms; and a medical study consisting of pre- and post-shift 
spirometry, chest radiograph, and a short questionnaire. All persons who 
worked on the basement/ground floor of the building (where complaints 
predominated) and those from other floors of the office buildi ng who 
previously had indicated work-related symptoms to the CDC investigators or 
who had supplied a sample of serum for anti-fungal antibody titer analysis 
were invited to participate. 

The environmental sampling found levels of carbon monoxide, sulfur 
dioxide, nitrogen dioxide, formaldehyde and respirable particulates well 
below the survey criteria. There are no standards to which one could 
compare airborne fungus concentrations. However, the concentrations of 
colony-forming units/cubic meter on the basement/ground floor samples were 
not statistically different from the samples obtained from the other 
floors . 

'ttle humidity on different floors on different days varied greatly with 
some excess relative humidities and temperatures. Chest radiographs and 
pulmonary function results produced no clear pattern of disease. Thus the 
etiology of the symptoms has not been conclusively determined. We 
recommend, however, that ventilation systems be routinely cleaned, 
maintained and operated to reduce temperature and relative humidity and 
the chance of airborne fungal contamination • 
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II. INTRODUCTION AND BACKGROUND 
( 

In October, 1980, the Division of Respiratory Disease Studies, National 
Institute for Occupational Safety and Health, received a request for 
technical assistance from the Special Studies Branch, Chronic Disease 
Division, Center for Environmental Health, Centers for Disease Control to 
inv~stigate a problem of upper and lower respiratory symptoms in office 
workers at the Health Services Administration Offices, U.S . Department of 
Health and Human Services, Hyattsville, Maryland. Complaints of 
work-related chest tightness, shortness of breath, cough and 
eye-nose-throat irritation had begun to develop around November , 1979, at 
a time when many employees moved to offices in the basement/ground floor. 
These complaints persisted through the sununer of 1980 at which time the 
Special Studies Branch initiated an investigation. 

The HSA building is a modern, 10-story office building, typical of the 
1970-vintage office buildings that have gone up in the Washington, DC 
suburbs. It is located on a site with two other office buildings of 
s i milar design. The building is owned and operated by a private company 
and leased by the General Services Administration for use by other 
government agencies. Since the energy crisis of 1973, the operators of 
this building have attempted to decrease energy consumption by reducing 
the circulation of air and the introduction of outside •fresh" air. A 
ventilation expert hired by the CDC recommended better ventil ation to 
reduce build-up of gases , vapors and humidity, as well as rout i ne 

( maintenance of vents and carpets to minimize fungal growth. 

The CDC initiated its investigation with a questionnaire designed t o 
elicit a broad range of symptoms, and some fungus samples were taken f rom 
various wet and mildewed surfaces of the building particularly on the 
ground floor. The questionnaire detected the variety of symptoms noted 
above and the fungal sampling produced Aspergillus niger . The CDC then 
asked employees to provide serum for antibody titer to Aspergillus. (The 
entire CDC protocol and results will be included by the project officer at 
CDC}. In addition to some positive high titers, there were reports of 
interstitial pneumonias and granulomatous pulmonary disease in some 
workers . With this background, CDC requested NIOSH to survey employees to 
detect subclinical pulmonary disease. 

I II . MATERIALS AND METHODS 

A. Environmental 

The following gases, vapors, fumes, particulates and viable organisms were 
measured using area sampling techniques and direct reading instruments: 
carbon monoxide (CO), nitrogen dioxide (N0;2), sulfur dioxide (~0;2), 
formaldehyde, organic vapors, respirable particles and fungi . 
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It was decided that ambient air samples be taken in locations (Appendix A) 
where the most health complaints originated in order to determine if there 

. 	 we re unknown toxic chemicals present, or an exceptional number of colony 

( 	
forming units of fungi in the a i r, as the cause of the health complaints •
A majority of the sampling locations were within rooms on the 
ground/basement and first floors. Also sampling locations (controls) were 
established on the fifth floor in an area in which no complain~s had been 
received. 

On November 	10, 1980, a normal workday, a series of instantaneous general 
area c•grab•) samples were taken throughout the day, beginning at 7:30 
a.m. on the ground floor and working up to the first and fifth floors, 
finishing around 5:00 p.m. Grab samples were obtained at each sampling 
site once in the morning and once in the afternoon allowing for two 
samples per station per shift. On November 11, 1980, (a holiday, no 
employees present) sampling began at 10:00 a.m. on the ground floor and . 
progressed to the fifth floor , finishing around 2:30 p.m. with each 
station being sampled only once . Sampling was conducted on t his day -- a 
day on which the HVAC system supposedly would not be functioning (although 
it turned out that it was) -- in order to compare to the usual working 
day. In addition to the grab samples, full shift stationary charcoal tube 
samples were taken for analysis for organic vapcrs on both days. 

An Ecolyzer* Model 2100 was used to monitor for CO, an Ecolyzer Model 7100 
for N°'i, the Interscan Model 1248 for SOi, a Piezobalance Respirable 
Aerosol Mass Monitor Model 3500 for respirable particles, and Draeger 
Detector tubes for formaldehyde. Temperature and relative humidity 

( 
measurements were obtained with a Bendix battery powered psychrometer.

Thirty charcoal tube samples were obtained for analysis for organic vapors 
(methylene chloride, perchloroethylene, toluene, benzene and methylethyl 
ketone) using Dupont Constant Flow Samplers at approximately 50cc/min for 
6-8 hours. The primary reason for analysis for these substances was that 
a print shop utilizing compounds containing these chemicals is located in 
two rooms on the ground/basement floor. The samples were submitted to the 
NIOSH laboratory in Cincinnati, Ohio for analysis by gas chromatography 
and mass spectrometry. 

Two Andersen six stage viable samplers were used to collect airborne f ungi 
in the •suspect• and •control• offices . Each site was sampled once per 
shift on November 10 and 11, 1980. The stages of the samplers were 
cleaned with Micro Liquid lab cleaner prior to use, and swabbed with 70% 

*Mention of company names or products does not constitute endorsement by the 
National Institute for Occupational Safety and Health. 
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ethanol during 	the loading and unloading of the plastic petri dishes 
 

 containing 45 mls of agar. Duplicate samples were taken for 5 and 20 
minute intervals on Rose Bengal Streptomycin (RBS) agar and Sabourad (SAS) 
agar containing 100 units per milliliter penicillin and 100 milligrams per 
milliliter streptomycin. Duplicate samples using the two media were 
collected for comparison of the media with respect to the number of 
colonies developing. The sampled plates were incubated at 25oC and 
colonies counted on November 14, 1980 and again on November 17, 1980. For 
comparison, the number of colony forming un i ts per cubic meter (CFU/M3) 
was computed as follows: (1) 

Total number of colonies from six stages of samples • 	 mean number 
Total sampling time in minutes (1 ACFM) 	 of viable 

particles 
per cubic 
foot of 
air sampled 

Mean number of 	viable particles x 35.31 ftl • colon~ forming units 
ftj Mj M 

The ventilation system was not evaluated during this survey because the 
system had been surveyed by a private contractor in September, 1980. A 
copy of the report is attached (Appendix B) • 

 
B. Medical 

The study population included all individuals who worked in offices on t he 
ground/basement floor, and persons from other floors who had stated that 
they had experienced work-related cough, shortness of breath or chest 
tightness. This latter information was gathered either on the CDC 
questionnaire or by a verbal question at the time when blood was drawn for 
serology . Thus, the sample was not random nor representative of the 1500+ 
employees of the HSA. In total 146 people were sent letters asking their 
participation in the study. No controls were selected at this time; the 
two federal office buildings with similar structural design located next 
to the study site were earmarked for future control sites, if necessary . 
The participating employees were studied on the first day back to work 
after at least one day off work. The study took place during the week of 
November 10 , 1980, during which Tuesday was a holiday. Thus half the 
people were ·studied on Monday (after the full weekend off) and half on 
Wednesday (after Tuesday off). Employees from the same office area were 
alternately assigned to Monday or Wednesday, to avoid a potential bias 
relating to the day of examination. 
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There are no established standards for exposure to airborne fungi to which 
our findings could be compared. Thus we made internal comparisons between 
the areas with suspected high prevalences of symptoms (rooms in the 
basement/ground floors) and other floors. The five minute colony samples 
were used for 	comparison only if the ~ounts in the 20 minute samples were 
excessive, e.g., greater than 300 colonies on any given plate. Otherwise 
the 20 minute 	samples were used to compare the different areas. 
Comparison was performed by the two-tailed t-test (assuming equality of 
variances) with the degrees of freedom being two less than the totat 
number of samples taken. Rejection of the null hypothesis that the mean 
numbers of colony forming units/M3 in the •suspect• and comparison areas 
are equal occurred at the .OS level~ 

B. Medical 

Pulmonary Function Tests - For each set of five forced expiratory 
maneuvers, spirometry results were deemed unsatisfactory if the two 
largest values of Forced Vital Capacity (FVC) were not within 5% of each 
other . In technically satisfactory procedures, the largest FVC and Forced 
Expiratory Volume in the first second (FEV1) were used to calculate the 
appropriate ratios for obstruction and restriction, and for calculating 
over-shift changes in pulmonary function. 

Obstruction - based upon the pre-shift spirometry values, a person was 
deemed obstructed if his or her FEV1/FVC ratio was ~ 69%. 

Restriction - based upon pre-shift spirometry values, a person was deemed 
 	 restricted if his or her FVC/FVC-predicted ratio was < 80%. The predicted 

values used in this comparison are those of Knudson ~al. (5) For blacks 
the FVC was decreased by 10% before comparison to the predicted value due 
to black-white anthropomorphic differences. (6, 7, 8, 9} 

'

Over-sh i ft-decrement in FEV1 - A person was deemed to have a 
biologically-significant decrement in FEV1 if the decrement was > 10%. 

Radiographs - the chest radiographs were read clinically by a radiologist 
consultant at West Virginia University Hospital. Although the ·radiologist 
made note of any abnormality he detected, for the purposes of this study 
only infiltrates and granulomas will be reported. 

V. RESULTS AND DISCUSSIONS 

A. Environmental 

As illustrated in Tables 1 and 2, seve~al direct reading measurements for 
co, S02, N02, formaldehyde, and respirable particles were obtained at 
various locations throughout the work area. There were no detectable 
concentrations observed for N02, S02 and formaldehyde. The minimal 
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readable levels for these substances utilizing the instruments previously
	 described were 0.01 parts per million (PPM), O.'l ppm, and 0.5 ppm 

respectively. 

The results for CO varied from less than 1 ppm to 6 ppm which is less than 
20 percent 	of the NIOSH reconunended environmental criteria of 35 ppm ·(10) 
of CO as an occupational exposure. The levels of co found in the working 
areas were 	also less than the criteria of 9 ppm (11) for the outside 
ambient air as established by the Environmental Protection Agency. It was 
an observation of the surveyor that the levels of CO appeared to be 
proportional to the amount of cigarette smoke present at the various 
sampling sites and times. 

Respirable 	particles measurements were all less than 0.2 milligrams of 
particulate material per cubic meter of air (mg/M3) and typically ranged 
from <. 01 to 0.15 mg/M3. These levels are much less than the 
occupational exposure criteria of 5 mg/M3 for respirable (nuisance) 
particulates. 

Long term charcoal tube samples for organic vapors were obtained at the 
locations listed in Tables 1 and 2 except for the outside area . All 
results were below the lower limit of quantitation which ranged from O.l 
mg/sample for toluene and benzene to 0.6 mg/sample for methylethyl ketone. 

An extremely wide range of relative humidity and temperature measurements

 were recorded in the areas surveyed . On November 10th, a normal workday,
the measurements ranged from 30% - 100% relative humidity and the dry-bulb 
temperature ranged from 68°F - 83°F. On November 11, a holiday and a 
time wheri the HVAC system was supposedly shut off, the range of dry-bulb 
temperature readings was 630F - aoop with humidity measurements 
ranging from 5% - 41% except for rooms G31, G37, B59 and B67 which had 
readings of 95-100%. Studies have shown that when relative humidities of 
60% and dry-bulb temperatures of 65°F are reached, employees begin 
experiencing discomfort. (12) 

Table 3, Results of Airborne Sampling (Viable Organisms) indicates the 
total number of colony forming units for each sampling site. The 
efficiency of the two media, RBS and SAB, were compared with respect to 
the number of colonies collected on each media. It was determined that 
the SAB agar did not collect the fungi as efficiently as the RBS agar (a= 
0.05, p < .025). Also it was determined that the numbers of fungi 
collected during the 5 minute sampling time did not fall into the optimum 
range for counting (30-300 colonies/plate). However, we believe that the 
S minute sampling time should be used whenever high colony counts are 
expected. 

Therefore, based upon the combined results of the 20 minute samples on 
both days, collected on RBS, it was found that the mean CFU/M3 on the 
basement/ground floor was not statistically significantly different from 
the mean CFU/M3 on the other floors (t• 1.18; d.f . =15, a=.05, p=.20). 
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The predominant genera observed were Alternaria, Aspergillus, 
Cladosporium, Epicoccum, and Penicillium. Other less frequently observed 
genera included Aureobasidium, Cephalosporium, Fusarium, Ostracoderma, 
Paecilomyces and Scopulariopsis as we.11 as a few colonies that could not 
be identified because of lack of sporulation. No attempt was made to 
q uantify indivi dual genera as this would require isolation and microscopic 
study of hundreds of isolates. 

B. Medical Results 

Basic demographic information is shown in Table 4. The partici pation rate 
was 111/146 c 75%. The participation rate for the basement/ground floor . 
was 71%. Both rates were lower than expected given the interest in the 
problem and the high probability for self-selection. 

One question was asked regarding symptoms: •Have you developed chest 
tightness since the beginning of the shift?• Nineteen/108 (18%) of the 
participants responded affirmatively, which is not unexpected given the 
selection of the group. For the basement/ground floor workers only 14/84 
(17%) responded affirmatively. 11 of the 14 were smokers. There was no 
significant difference in the chest tightness rate hetween smokers and 
non-smokers on this floor. 

The radiographic findings are found in Table s. The percentage of 
individuals with granul ornas was 3/99 (3.3%) and infiltrates 1/99 (1% ) . 

The pulmonary function results are shown in Table 6. Only 2/102 (2%) had 
evidence of restriction, 6/102 · (6%) evidence of obstruction and 1/102 (1%) 
showed a decrement in FEV1 over the shift of ~10%. This particular 
person stated she had worked •all over• the building, and only a small 
fraction of her exposure could be ascribed to the basement/ground floor. 

The mean of the over-the-shift change in FEV1 in the 19 persons who 
stated that they had developed chest tightness since the beginning of the 
shift was -compared to the mean for all other employees. Those with this 
symptom had a mean (+ standard deviation) decrement of 1.4% + 3.3%, and 
those without this symptom had a decrement of 1.2% + 7.1%. These values 
were not statistically significant ( t c 0.1, d.f. • 105). 

c. Medical Discussion 

The initial complaints of the office workers ranged from eye irritation to 
headache to chest tightness related to work. There was also a repor t of 
granulomatous disease in at least one worker. Thus it was unclear whether 
the workers were affected by agents causing direct irritation, type 1 
(atopic) hypersensitivity responses or Type III hypersensitivity 
responses. The latter, hypersensitivity pneumonitis, in its full-blown 
form, is a well-documented disease in pigeon breeder.s, farmers and 
mushroom workers . (13) Classically it presents as malaise, cough, fever 
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Prior to the study the participants were sent a letter instructing them 
not to smoke within one hour before arriving at work, and to report 
directly to the study site before going to their office. When they 
arrived at the study site, they were asked if they had smoked in the past 
hour and if they had yet been to their office. They were also asked i f 
they had worked the previous day. In addition, we asked for basic 
demographic information (Appendix C). 

Pre-shift spirometry was done on each participant, using Ohio 840 
waterless spirometer, attached to an oscilloscope for instantaneous check 
on the quality of flow-volume curves. Each person performed at least five 
maximum expiratory maneuvers to the satisfaction of the technicians . The 
maneuvers were recorded on tape and edited and analyzed in the laboratory 
in Morgantown. Each subject was asked to obtain a chest x-ray at the 
NIOSH mobile trailer adjacent to the office building. PA and lateral 
chest films were taken on all individuals who consented to the x-ray 
examinations. 

The workers were then re-examined approximately six hours after they had 
conducted their usual business at work. At that time they were asked 
questions about their work day (Appendix C) and were asked to perform five 
forced spirometry maneuvers. 

IV. EVALUATION CRITERIA 

 A. Environmental 

The primary sources of environmental evaluation criteria considered in 
this report are: a) NIOSH Criteria Documents with recommended standards 
for occupational exposure; b) American Conference of Governmental 
Industrial Hygienists (ACGIH) Threshold Limit Values (TLV's) with 
supporting documentation; and c) Pederal Occupational Health Standards as 
promulgated by the Occupational Safety and Health Administration (OSHA), 
U.S. Department of Labor (29 CFR 1910.1000). 

Occupational health exposure limits for individual substances are 
generally established at l~vels that can be tolerated by a worker 
occupationally exposed during an 8 or 10 hour workday, 40 hour workweek 
without adverse effects. 

For the pr~mary substances monitored during this study, the environmental 
criteria ·are listed below: 
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Table of Environmental Criteria 

# 

Exposure Level 
Substance NIOSH (2) ACGIH (3) 

carbon Monoxide 35ppm SOppm 

(4)~ 

SOppm 

Nitrogen Dioxide lppm* Sppm* Sppm 

Sulfur Dioxide O.Sppm 2ppm Sppm 

Formaldehyde lppm* 2ppm* 3ppm 
lOppm* 

Respi rable particles Smg/M3 Smg/M3 

Fungi No established criteria 

Benzene lppm* lOppm lOppm 
50ppm* 

Toluene lOOppm lOOppm 200ppm 

( 200ppm* lSOppm* 

Methylene chloride 75ppm 200ppm 

SOOppm* 

SOOppm 
SOOppm* 2000ppm* 

Perchloroethylene SOppm lOOppm lOOppm 
lOOppm* 300ppm* 

Methyl ethyl ketone 200ppm 200ppm 

ppm - Parts per million 

200ppm 

( 
m9/Ml - Mi l ligrams per cubic aeter
* - Maximum Ceiliing Limit 



and leukocytosis 4-6 hours (or even later) after exposure to the offending 
agent. In the last decade there have been reports of this disease in 
oftices with poor ventilation or poorly-maintained equipment. (14 , 15, 
16) In one report, Banaszak et al (14) suggest that there may be more 
i nsidious forms of this syndro;e-;hich would be difficult to detect on a 
survey, and suggest that persons with any respiratory complaints 
associated with their work environment (excluding obvious causes) may be 
exhibiting milder forms of the syndrome. 

The medical data were very equivocal. Subjectively there was a rather 
large percentage of individuals who noted chest tightness developing over 
the shift. It is difficult to interpret what this proportion means, 
especially in light of the lack of a statistical difference in the 
decrements in FEV1 in the symptomatic and non-symptomatic groups of 
workers. In the basement/ground floor roughly the same percentage had the 
same symptom. Even though all workers on the ground/basement floor were 
requested to participate, only 71%-did. We do not know whether the 
non-participants were primarily those who had mentioned symptoms on the 
previous CDC questionnaire or whether they were primarily non-symptomatic 
people. Bad all ground floor employees participated without an increase 
in people experiencing chest tightness then the proportion would have been 
12%, still a rather large figure. 

Similarly, the dichotomized pulmonary function data and x-ray findings 
were so equivocal as to be essentially random~ positive findings were so 
few that no patterns could be detected. 

That there was no difference in the colony-forming unit/M3 count between 
the ground/basement floor and other floors also makes it difficult to 
conclude that airborne fungi were responsible for the symptoms. The 
number of samples we used to appl y the t-test (n•l7) was sufficient enough 
for us to detect a difference of 100 CFU/M3 with a power of 80%, setting 
our a level at .os. In truth we do not know whether a difference of 100 
is what we wish to detect. Prior experience by NIOSH investigators in the 
Laboratory Investigations Branch, DRDS, has shown that presumably "clean" 
buildings will provide colony counts around 50- 100 CFU/M3. "Clean" 
buildings include the NIOSH laboratory and a control building for a 
previous Health Hazard Evalua~ion. In this previous Health Hazard 
Evaluation the •study• office (in which three employees were ill, possibly 
with hypersensiti vity pneumoni tis), the fungal growth approached 10,000 
CFU/M3. Thus, it may be that levels of contamination at this magnitude 
are needed before one can expect hypersensitivity disease. Thus, our lack 
of statistically significant difference in the study may also suggest a 
lack of a biologically significant difference. 

Pr ior to this study there had been noted a large amount of water 
condensation on false ceilings and in the carpeting of some offices. Much 
of this problem had been ameliorated by the repair of ventilation drain 
lines and use of portable dehumidifiers . We could speculate t hat perhaps 

 

prior to these llOdifications airborne fungi counts could have reached much 
higher levels .(



VI. CONCLUSION AND RECG1MENDATIONS 

This health evaluation confirmed the high level of symptoms just reported 
by the CDC investigation, but failed to detect any substantiating 
objectiv.e pulmonary signs or any possibly etiology. The only objective 
measurement which could point to a cause for discomfort in t he office
workers is the high relative humidity in certain areas of the building. 

Therefore we recommended only that the ventiliation systems be properly 
maintajned so as to discourage possible growth of fungi and other 
microorganisms and provide a comfortable work environment based on the 
latest guidelines by the American Society of Heating, Refrigerating and 
Air-Conditioning Engineers, Inc . (12) 

VI I • ACKNCMLEDGEMENTS 

Env ironmental Evaluation: 	 Ronnie J. Cornwell 
Industrial Hygienist 
Environmental Investigations Branch 
Morgantown, West Virginia 

Laurie Piacitelli 
Industrial Hygienist 
Environmental 'I·nvestigations Branch 
Morgantown, West Virginia 

Greg Kullman 
Industrial Hygienist
Environmental Investigations Branch 
Morgantown, West Virginia 

Medical Evaluation: 	 Alan L. Engelberg, M.D., M.P . H. 
Clinical Investigations Branch 
Morgantown, West Virginia 

Originati~g Office : 	 Alan L. Engelberg, M,D., M.P.H. 
Coordinator, Mining Health Evaluation 
and Technical Assistance Program 
Morgantown, West Virginia 

Laboratory Services: 	 ~illiam Sorenson 
Mycologist . 
Laboratory Investigations Branch 
·Morgantown, West Virginia 

Janet Simpson 
Laboratory Technician 
Laboratory Investigations Branch 
Morgantown, West Virginia 

( 	

( 
.... 



VIII. REFERENCES 

L Operating Manual for Andersen 2000 Inc·. Viable Particle Sizing Sampler.

Andersen 2000 Inc., P.O. Box 20769, Atlanta, GA. November 1, 1976. 


2. 	 Summary of NIOSH Recommendations for Occupational Health Standards, 
October, 1978. 

3. 	 American Conference of Governmental Industrial Hygienists (ACGIH) 
Documentation of the Threshold Limit Values for Substances in the Workroom 
Environment, 1980. 

4. 	 General Industry, OSHA Safety and Health Standards 29 CFR 1910. 

5. 	 Knudson RJ, Slatin RC, Lebowitz MD, Burrows B. (1976): The maximal 
expiratory flow curve: normal standards, variability and effects of age. 
Am Rev of Resp Dis 113:587-600. 

6. 	 Abramowitz s, Leiner, GC, Lewis, WA, and Small, MJ (1965): Vital capacity 
in the negro, Am Rev of Resp Dis 92: 287-292. 

7. 	 Daman A (1966): Negro-white differences in pulmonary function, Human 
Biology: 38: 380-393. 

8. 	 Lapp NL, Amandus HE, Hall R, and Morgan WKC, Lung volumes and flow rates 
in blacks and whites, Thorax 29: 185-188. 

9. 	 Rossiter CE, Weill H (1975): Ethnic differences in lung funct i on: evidence 
of proportional differences. Int J of Epid 3: 55. 

10. 	NIOSH Criteria for a Recommended Standard for Occupational Exposure to 
Carbon Monoxide, 1973. 

11. 	Environmental Protection Agency, National Primary & Secondary Air Quality 
Standards. Federal Register 36 (84-Part II): 8186-8201, April 30, 1971. 

12. 	American Society of Heating, Refrigerating and Air-Conditioning Engineers, 
I·nc., ASHRAE Handbook of Fundamentals, 1976. 

13. 	Morgan WKC, Seaton, A, occupational Lung Disease, w.a. Saunders, 
Philadelphia, PA, 1975, Chap 15. 

14. 	Banaszak EP, Thiede WH, and Fink J, (1970): Hypersensitivity pneumonitis 
due to contamination of an air conditioner. New England J of Med 283 : 
271-276. 

15. 	Banaszak EP, Barboriak ·J, Pink J, Scanlar G, Schleuter DP, Sosman A, 
Thiede w, Unger G, (1974): Epidemiologic studies relating thermophilic 
fungi and hypersenstivity lung syndromes. Am Rev Resp Dis 10 : 585-591 . 

( 
'

(
l 



16. Ganier M, Lieberman P, Fink J , Cockwood DG, (1980): Humidifer lung: an 
outbreak in office workers. Chest 77(2): 183-187 


17 . Chatigny, M.A., •sampl ing Airborne Microorganisms,• Air Sampling 
Instruments. 5th ed. (1978), American Conference of GOvernmental 
Industrial Hygienists. 

 


 


(

(



., .• 1 1 

TABLE l 

RESULTS OF AlRBORNE Sl\MPLlNG 
HEALTJI RESOUllCES ;>.0."IINISTRATlON C&ITEI! 8UILl>ING 

H¥ATTSVILL&, KAR¥LA.~D 

Nove:iiber 10, l9a0 

Location (Roolll Tliae of Respicable Particle• Carbon Monodde Nitroqen DioXide Sulfuc Oioxide Formaldehyde i.·s <41 os<Sl ,._,.(6) 
(Appendill A) Saniplinq (111<J/ml1 (l) 

1110L<21 • • olm9/mlJ 
(PPM) 131 (PPM) (PPM) 
(MDL•lPPM) (MI>L•.OlPPM) (HOL•O. lPPM) 

(PPM) 
(HOL•O.SPPH) 

(OF) (OF) (') 

c lS/17 Point " 7J 30A."1 .Ol 2 No(7) ND NO 59 77 3S 
l:OOPK .10 2 NO ND NO 5a 78 )0 

G 15/11 Point 8 71-40AM 
1135PH 

.03 

.o• 
) NO ND 
2 NO ND 

ND 
ND 

59 
58 

11 
78 

3S 
30 

c 15/17 Point C 71SSAM 
2:OOPH 

.Ol 

.o• 
3 NO ND 
l ND ND 

NO 
NO 

59 
69 

,, 
" 

35 
60 

G20 81lOA.'4 
31SDPM 

.10 

.07 
ND ND •1 NO NO 

110 
NO 

56 
68 

69 
73 

H 
75 

en· 8i20AM .03 6 NO HO 110 57 73 JS 
2 I )SRI .07 l NO ND ND 68 n 71) 

H 81301111 .01 s ND HO ND 57 H lS 
2150714 .03 l NO ND ND 73 7S 90 

C37 81,0l\M .12 5 ND ND ND 59 76 36 
3:00i'M .04 ND ND ND ND 77 78 95 

au 91501.H .11 4 ND ND ND 65 75 60 
l • 151"! .o• NO NO HD ND 56 76 lO 

867 9i00AM .15 5 ND ND ND 67 68 95 
31251'M .07 l NO llD ND 57 H 33 



T;.e!.E :! 
RESUL':S vF' A!i<6JRXE Sl...':2L~!IG 

HEALTH RESOUkCES A!;rHNISTAA";'lON CENT.::R 3UILDING 
llYATTSVIU.'.::, HAR~l'..A..'l!l 

Nov•moer 11, 1S80 

Location (Rooll) Time of Respirable Particle• Carbon Monoxide Nitrogen Cloxi<le Sulfur Dioxide l'c.r!ll4lduhyde wsl41 os<Sl I\!! 16) 
(Appendlx A) Sa11plin9 (11l9/1Dl) (1) (PPM) (3) (Pi'l'.) (P?~•) (!'fl~) (OF) (OP) (t) 

(MC.:. ( 21 ••Olm9/m3) (HDL•lPPl'.I {MOL•.Ol?PM) (lOL•O.lPPM) (MDL•O.SPPl1) 

GlS/11 Point A l010Sl\K .Ol ND NDl71 NO ND 51 73 20 

GlS/17 Poln~ I 10:20AH .01 NO ND N!l KO 52 13 io 

ClS/17 Point c l0125AM .Ol NO NO ND ND 53 74 20 

G20 l0 : 3511M .01 NO ND NO ND 41 u s 

G23 l0: 45AM . 01 NO HO NO hl> 61 75 H 

G3l 11145.1\K .01 ND NO ND tlO 74 75 95 

G37 ll •55.1\K .01 ND ND NO ND 76 77 ~5 

859 121lOPH .01 ND NO NO NC 75 76 95 

il67 ll120PH .01 ND NO ND 110 74 H 100 

BU l 1341'M . 01 ND NO ND NO 54 77 20 

1-0 l155PK .01 ND ND NO HO 5"1 60 20 

l-57 2100IK .Ol ND NO ND ND !:.7 80 20 

1-39 2:l0PK .01 NO ND NO ND 54 78 111 

·...._,,,/ 



• •. • • .:i.1. 

TABLE 2 (Continued) 

5-30 2t20PM .01 ND ND ND 52 68 JO 

Outside 2tlSPM ND ND ND ND 37 47 30 

(Ground Levell 

Ill mq/ml - ailli9raos per cubic ~•tar 
(21 MDL - Mlniouo Detectable Level 
(3) P~M  Parts Per Million 
(4) ~1! - ~et Bulb 
(5) DB - Dry Bulb 
(61 RH - Relative Humidity 
17 l ND - None Detected 



~·1.aLE 3 

.RESliL'!'$ o~ .;: R301'NE s.>-•!?!.!NG 


(V !A!!LE O~:;;.."l:S~:S - Pi,""l::I) 

HEALTH RESOURCES :.C»t!NISTRATIO~: Cl::ll'!'£!'1 BUlLl>ING 


HYATTSVILLE, MARYLAND 


Noves:Oer 10 ar.d ll, !~ao 

Location (R00n>) Agar 5 min Ill (CFC/Ml) (2) 
IA;::~r.dix /,) 

866 	 SAB (3) 
 120 So 56 iO 
RBsl4) 63 
 61 49 85 

c~o 	 SAB 459 
 218 Room loc~ed - unable to sample 
f<BS 324 
 2;;a 

G23 	 SAB 219 
 151 204 120 
R&S 176 
 198 162 116 

G37 	 S.>.B No sample 
 127 148 98 
RBS 120 
 187 148 139 

C 15/17 Point B 	 Ski! 2)3 
 95 190 129 
iu;s 225 
 418 ua 116 

G lS/17 Point A 	 SAB No aaaple 
 115 169 113 
RBS No sample 
 123 92 l:?O 

C20 	 S>JI 226 
 178 162 Hii 
RBS 522 
 223 169 lH 

s-10 	 SAB 7 
 88 lOo as 
RBS 85 
 64 92 85 

s-so 	 $1.B 85 
 !19 254 208 
RBS 120 
 131 

(l) Min - 11lnutea 

282 176 

(2) CE'U/Ml - Colony Forml~ Unit• per cubic m•~•r 
(31 SAB - Saboura~ Agar 
(4) OS - Ron Beng,al Streptca:,c:in At,jer 



TABLE 4 

BASIC INFORMATION ON WORKERS STUDIED AT 
HRA BUILDING, HYATTSVILLE, MD, 1980 

ASKED TO PARTICIPATE • 146 

ACTUAL PARTICIPANl'S • 110 76\ 


· ir 

NUMBER OF GROUND/BASEMENT FLOOR EMPLOYEES -= 118 

Nm-BER OF PARTICIPANTS .,. 84 (71%) 


FEMALES 64/110 .. 58% 

MALES 47/110 c: 42% 


~-

BLACK 27/110 .. 24' 

OTHERS 84/110 a: 76\ 


SMCIUNG STATuS 

SMOKED ON DATE OF STUDY 37/110 s 34%
DID NOT SMOKE 72/110 a: 65% (_ 
ONKNCMN 2/110 .. 1% 

( 




TABLE 5 


 RADIOGRAPHI~ FINDINGS IN REALTR RESOURCES ~INISTRATION
' OFFICE WORmRS, HYATTSVILLE, 1980

PERCENT OF RESPONDENTS X-RAYED 99/110 • 90, 


PER:ENT WITH ABNORMAL FiutS 
 15/99 - 15\ 


PERCENT GRANULOMAS 3/99 • 3.0t 


PERCENl' INFILTRATES 1/99 - 1.0\ 


( 

• 

( 


(



TABLE 6 


PULMONARY FUNCTION FINDINGS IN 

HEALTH RESOURCES AaotINISTRATION OFFICE WORKERS 


HYATTSVILLE, MD, 1980 


PERCENT OF PARTICIPANTS WITH TECHNICALLY SATISFACTORY 
PRE- AND POS~SHIFT PF'l's 102/111 .. 91.9, 

PERCENT RESTRICTED (BASED ON PRE-SHIFT FVC/FVC-PREDICTED 
< 80% 2/102 - 2.0, 

PERCENT OBSTRUCTED (BASED ON BEFORE SHIFT FEV1/FVC 
~69% 6/102 .. 5.9, 

PER:ENT WITH OVER-SHIFT DECREMENT IN FEV1 ~10\ 1/102 .. l.O\ 


( 



........... . 


APPENDIX A 

Samplin9 Locations 
· Health Resources Administration Center Buildin~ 

Hyattsville, Maryland 
November 10 and 11, 1980 

866 

EB+ 

Mail 
Room 

e+ 
B59 

G60 

Cafeteria 
GSA 
Storage 

Mech Room 

G57 

Mech Room 

*GSA Stores 
G40 

G37 

E&*
+ 

Ground Floor 

GSA 
Stora~e 

Mech 

G24 

Mech 
Room 

I 

C-02 

C,06 

GlO 

SYflBOLS: 
E9 - Instantaneous (grab) sampling site 
+ - Full shift charcoal tube sampling sites 

;tE- - Fungi sampling sites 



: 

5-30 EB*
+ 

LI "Ill : 18) 181 1:81 [[29[1] 5-50
11111 

Elevators 

[[[I, F. 1~f811 :::::: I 1-J 
 * 

SY"'30LS: 
 Fifth Floor 
E9 - Instantaneous (grab) sampling s1te·s 

-+ - Full shift charcoal tube sampling sites 

~ - Fungi sampling sites 

~- · ,,, 

APPENDIX A 


.\.. ....,,,. 



APPENDIX A 


1-08 

1-60 rr l}-44 
1-10 

[ [] 
1-12 

1 F'FI 
Elevators 

LI I ~ ~ (~~1 I 

1-43 [- V1s1tor 
Health Uni Corrmercial 1-57 Info - r Tenants 

E9 E9 E& 
+ + + 

1-39 

SYMBOLS: First Floor 

EB - Instantaneous (grab) sampling sites 

+ Full shift charcoal tube sampling sites 

- -___,/ 



APPENDIX B 


RHODES CONSULTANTS, INC. 

( 

T 

October 31, 1980 

Dr. Alex Kelter, M.D. 

Special Studies Branch 

Chronic Diseases Division 

EPI 

CDC 

Atlanta, Georgia 30333 


Dear Alex: 

I visited the Center Building (RRA), the Presidential Building, and the 
Agricultural Building , (all in the same complex), on October 28, 29, 1980, 
and made comparative studies on October 30, 1980, to determine similari 
ties and differences in the Heating Ventilating Air Conditioning (HVAC) 

( 	 systems in each building. I also took additional swab samples at the
Center Building in the same locations as I had taken them previously plus 
a few extra locations. These samples will be mailed to you by HRA people 
on October 29, 1980, so you can use them as you deem appropriate. 

Briefly, the air conditioning systems in all of the above mentioned 
buildings will be described to indicate the variances. The description 
for each building is as follows: 

A) Center Building (HRA - Federal Building C2) 
The HVAC systems for this building are comprised of center core air 
handling units with only one coil which is furnished either with chilled 
water or hot water depending on desired room conditions. (two pipe system) 
Chilled water is furnished by slow recovery absorption chillers. The 
air supply system is through sheet metal ducts to terminal ceiling 
grilles or diffusers. Return air is taken from various spaces back through 
ceiling grilles, and the entire ceiling acts as a return plenum. The 
perimeter of the building has fan coil units under the windows. These 
units only have one common coil for chilled or hot water. There are a 
few scattered heat pumps in various locations. The HVAC system as a 
whole with its problems are described in detail in my previous report to 
Dr. Falk. 

( 
~ 

Institutional HVAC·Airl>orlx Disease Control 



Dr. Alex Kelter, M.D. 
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B) Presidential Building 
The HVAC systems for this building are comprised of central core air 
handling units. Cooling is achieved by utilizing evaporator coils 
(cooling coils) in these units and supplying refrigerant directly to 
those coi ls from a condensing unit. Heating is accomplished by an 
electric coil in the unit. No circulating hot water or chilled water is 
used to effect cooling o·r heating. The air supply system is through 
sheet metal ducts to terminal ceiling grilles or diffusers. Return air 
is taken from various spaces back through the same supply diffuser, and 
the entire ceiling acts a a return plenum. · 

The perimeter of the building utilizes heat pumps, i.e., each under window 
unit has its own self-contained refrigerant cycle (compressor, condenser 
and evaporator). Beating is accomplished by reversing the cooling cycle 
internally in the unit. From the second floor down, heat pumps supply 
all the air to and from all the areas. 

( 	 C) 	 Agricultural Building (Federal Building Ul)
The HVAC systems for this building are comprised of central core air 
handling units with a separate heating and cooling coil (four pipe system). 

" Ch~lled water is supplied to the cooling coil, and hot water i s supplied T 
to the heating coil depending upon room requirements. · Chilled water i s 
furnished by electrically operated centrifugal chillers with a rapid 
recovery rate. The air supply system is through sheet metal ducts into 
pressurized ceiling plenums. These pressurized ceilings have lighting 
troffers (lights with slots on the perimeter) which distribute the 
air to the room areas. The corridors have wall mounted return air grilles, 
and each office has a door grille so that air is returned to the air 
handling units through the door gr i lles into the corridors and then back 
to the central units. The perimeter of the buildi ng utilizes fan coil 
units similar to the units i~ the Center Building. 

Differences or similarities in the HVAC systems for each building may be 
summarized 	as follows using Building "A" as the base system: · 

"A" 	Building 
1. 	 Slow acting absorption chiller. 
2. 	 Central core air handling units with one coil for utilizing either 

hot or chilled water. 
3 . 	 Perimeter fan coil units with one coil using either hot or chilled 

water. 



Dr. Alex Kelter, M.D. 
October 31, 1980 
Page 3 

4. 	 Ducted supply air system to ceiling diffuses in various areas. 
5. 	 Ceiling plenum return aiT system from areas. 
6. 	 Very few heat pumps. 
7. 	 Steam Boilers to operate absorption chillers. 
8. 	 Steam Boilers furnish steam to heat exchangers to provide hot 

water for heating building. 

"B" Building (system compared item for item as in numbered sequence 
for "A" Building) 
1. 	 No chiller at all but separate compressors that furnish refrigerant 

directly to cooling coil. Coil will therefore operate at proper 
temperature while system is running. In "A" Building, chilled water 
temperature can be raised causing loss of humidity control. Loss of 
humidity control occurs in this system also, but entire unit must be 
shut off to do so. 

2. 	 Central core air handling units but with electric heat and direct 
expansion (diTect refrigerant) cooling in an evaporator coil. 

3. 	 Perimeter heat pump units using their own self-contained refrigerant 

cycle for heating or cooling. 


4. 	 Ducted supply air system similar to the "A" Building. 
5 . 	 Ceiling return air plenums similar to "A" Building except air is 


returned through special diffusers that also supply the air to the 

areas. 


6. 	 Many heat pumps throughout building. 
7. 	 No Steam Boiler for operation of absorption chillers as there are 


no chillers. 

8. 	 No heat exchangers as heat is either electric or from reverse cycle 


heat pumps . 


"C" Building (system compared · item for item as in numbered sequence 
for "A" Building) 

.1. Electrically operated centrifugal chillers with rapid recovery after 
shut down. 

2. 	 Central core air handling units but with a separate chilled water 

and hot water coil; not just one common coil as in "A" Building. 


3. 	 Perimeter fan coil units similar to "A" 'Building. 
4. 	 Ducted supply air direct ly f rom above the ceiling area through 


slots in lighting troffers. 

5. 	 Return air is returned through door grilles into corridors then into 

cer.tral wall return grilles in the corridors back to tbe air handling 
units. 

 
(
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6 . 	 Very few heat pumps. 
7. 	 Steam Boiler but no requirement to furnish steam to centrifugal 

chillers as chillers are electrically operated. 
8. 	 Heat exchangers to furnish hot water to central core air handling 

units and perimeter fan coil units.• 

The important features that could alter direct controlled comparisons 
are as follows relative to Building "A": 

Building "B" - Items l , 2 & 3. 

Building "C" - Items 1 , 2, 3 & 4. 

The apparent common methodology is basically the same for each building 
in that all HVAC systems are shut down in the late afternoon and placed 
in operation in the early morning. All are shut down on weekends and 
holidays. The outside air make-up to the large air handling units for 
all buildings are at a very minimum setting of 10% or less. Although 

( 
the three buildings have rather dissimilar HVAC systems, it is recotmnended 
that Building "C" (Agricultural Building) be considered for a control. 
I believe this building will provide a reasonable comparison assuming 
people in this building are not experiencing symptoms of a comparable 
nature to the Center (HRA) Building . 

I know several people in GSA, and they are going to contact me on other 
bui ldings which could be used as controls. 

The entire HVAC operation in all buildings is rather chaotic as a direct 
result of U. S. Government energy policies for conserving energy and also 
monetary savings with little or no regard -for overall human we.11 being. 
Irrespective of ideas for providing sliding doors to reduce untreated 
outdoor air from entering the building (or buildings), small portable de
humidifiers, additio04l heat·ing methods, etc., th.e underlying problems of 
air pollution, high humidities and fungal growth in the building (or 
bui ldings) will not be all.eviat~d or improved until direct and specific 
action is taken to revise the rigid energy requirements as set forth by 
u. s. Governmental regulations. There is a great potential for both short 
and long term human discomfort an,d human. health hazards. 

Sincerely, 

Evij 
'Wal lace W. Rhodes, Jr., Ph.D •. , P.E . 

'WWR, Jr. :ks 

Attachment 



{ Dr. Alex Kelter, M.D. 
\~ October 31, 1980 

Page 5 
Attachment 

Buildings in Washington, D. C. that have similar HVAC systems as compared 
to the Center (HRA) Building in Hyattsville, Maryland. Mr. Leonard Carter, 
Engi neering Foreman, in charge of HVAC systems for the Forrestal Field Office 
GSA (telephone (202) 755-3308) called me on October 31, 1980 at 3:00 p.m. 
and indicated that two GSA operated buildings would be applicable for a 
comparative study. The two buildings are as follows: 

1) Department of Transportation, Federal Aviation Administration, 
800 Independence Avenue, Washington, D.C. is a 10 story building that has 
a central core air handling system, perimeter fan coil units and centri 
fugal chillers; 

2) N.A.S.A. Building, 600 Independence Avenue, Washington, D.C., is 
a 6 story building and the HVAC is similar to the building as described 
above. 

 
 For coordinations, contact. Mr . John Conners, Building Manager, General 
Services Administration at (202) 755-9768 . 

 

(

(
1
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APPENDIX C 


DATE OF INTERVIEW: rn-rn-rn 
MO DAY YR 

A. SUBJECT IDENTIFICATION 

LAST l'\A.\SE: I I I · I ) I I I I I I I I I I 
FIRST SA.\iE: I I I I I I I I l I I [] MIDDLE INITIAL: D r
ADDRESS: I I I I I I I I I I I I I I I I I I I I I 
CITY: I 

rn I I I I I I I I I I I I I I I I I I 

STATE: ZIP CODE: I I I I I I 

PERSO'.'\AL DATA 

I. TELEPHONE: ____.___.I-I 1-1 I I 
Arca code 

Lhm~ican 1!1dian or Alaskan Native2. RACE/ETHNIC 1 3. Height 
· [Asian or.P-2.~ifl.f_Ulandcr __CODE: 2 cm. (without heels) 

3: l -I~!?ck1 not of Hispanic Origin
. Oiispanic ___ 4 Weight I I I I 

( 5. ,...}'l.ltltc. not of Hisoanic Oricin kg 
rn 

6 . . Other 

4. SEX: · 1. Male 0 rn-rn-rn 2. Female D 
S. What is your date of birth? (month/day/year) Age rn 

years 

6. \\'hat is the last grade of school you completed? (State number of years 01 - 19) ._(____... 

ELEMENTARY=Ol -08 SECONDARY= 09 -12 COLLEGE = 13 (1 year) 
14 (2 years) 
15 (3 years} 
16 (4 years} 
17 (S years) 
18 (6 years) 
19 (J or more years) 

7. Und~r federal law. people puticipating in our surveys DO NOT have to tell us their social security number. However it 
is \'Cr)' usdul and helps us to follow-up studies. M3y I have your soci~l security number? 

REFUSAL: 2 D rn NOT AVAILABLE D 
SOCIAL SECURITY NUMBER: 1 1 1 1 

 



Last First 

PRE-SHIFT QUESTIONNAIRE 

1. 	 Have you smoked within the past hour? D Yes 

D No 

2. 	 Have you been to your area of work today? D Yes 

0 No 

3. 	 Did you work yesterday? D Yes 

0 No 

POST-SHIFT QUESTIONNAIRE 

1. 	 How many cigarettes did you smoke during 
the shift today? D 


2. 	 Have you smoked within the past hour? D Yes 

0 
(_ 


No 

3 . 	 Did you wear a respirator during the shift? 0 Yes 

0 No 

4. 	 Have you used any lung medications or 
 Yes 
inhalers today? 


0 
0 No 

5. 	 Have you developed chest t ightness since 
 0 Yes 
the beginning of this shift? 
 D No 

6. 	 Did you work your regular job today? 
 D Yes 
(if NO, ask question 7) 
 D No 

7. 	 Where did you work today and what percentage 
of time? 


	SUMMARY



