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Executive Summary 

In June 2006, the Vermont Department of Health initiated an investigation of health 
concerns among employees of the Bennington State Office Building. That investigation 
found higher than expected rates of sarcoidosis, asthma, and asthma-like symptoms. 
Based on these findings, in October 2006 the Health Department recommended that 
employees be temporarily relocated while a diagnostic evaluation and remediation of the 
building occur. 

Following these recommendations, Turner Building Science and Design, LLC performed 
an extensive diagnostic evaluation of the building. That evaluation has been completed 
and the findings, along with recommendations for building remediation, were reported. 

In addition, the National Institute for Occupational Safety and Health collected a number 
of environmental samples for microbial analysis. Although the sampling has been 
completed, not all of the test results are available at this time because some microbial 
agents require a prolonged period of time to grow. Because we have received and 
reviewed the majority of the test results, understand the source of the contamination and 
what remediation is required, we believe the few remaining test results will not change 
and will only confirm the conclusions drawn here. 

This report provides a summary of significant findings from the diagnostic evaluation of 
the building and the environmental sampling and testing data available to date. It also 
presents evidence to support a relationship between the health of employees and three 
important findings:  

•	 the presence of combustion by-products from an oil-fired boiler on surfaces 
throughout the building 

•	 a hidden reservoir of microbial growth that can be aerosolized and distributed 
throughout the building 

•	 high levels of microbial agents within the carpet 

Based on the evidence, the Vermont Department of Health recommends thorough 
implementation of all 13 recommendations made by Turner Building Science and Design, 
LLC, including the installation of a geothermal system and Leadership in Energy and 
Environmental Design (LEED) certification, and appropriate retesting of the building 
before re-occupancy. 
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I. Findings from the Diagnostic Evaluation of the Building and 
Environmental Sampling and Testing 

In June 2006, the Vermont Department of Health initiated an investigation of health 
concerns among employees of the Bennington State Office Building located at 200 
Veterans Memorial Drive in Bennington, Vermont. 

The primary health concern  identified by building employees was sarcoidosis – a disease 
of unknown cause characterized by the formation of  histological (microscopic) changes 
termed ‘noncascating granulomas’ in one or more organs. The health investigation 
included the following: 1) interviewing persons reported as having a diagnosis of 
sarcoidosis; 2) administering a written health survey to current and former employees; 
and 3) conducting medical screening tests on current employees. The investigation found 
higher than expected rates of sarcoidosis, asthma, and asthma-like symptoms. 

Based on these findings, in October 2006 the Vermont Department of Health 
recommended that employees be relocated while a diagnostic evaluation and remediation 
of the building occur. A more detailed report of this investigation can be found in the 
Interim Report of the Investigation into Health Concerns Among Occupants of the 
Bennington State Office Building.1 

Diagnostic Evaluation of the Building 
Turner Building Science and Design, LLC was contracted by the Vermont Department of 
Buildings and General Services (BGS), based on the Vermont Department of Health’s 
recommendation to complete a diagnostic evaluation and to recommend corrective 
action. This evaluation included the following: 1) monitoring of carbon dioxide, carbon 
monoxide, temperature, and relative humidity; 2) monitoring for fine-fraction dusts that 
can be breathed in; 3) monitoring of several building pressures related to the operation of 
the boiler room; and 4) appropriate technical diagnostic observations and analysis with 
respect to representative heating, ventilation and air condition (HVAC) systems, suspect 
microbial dust, combustion byproducts, other pollutant sources, pollutant pathway 
diagnostics, infrared thermography, and moisture intrusion evaluations. 

Based on this evaluation, Turner Building Science and Design concluded:  

“ . . . there are only two main observations that we believe make this building stand out as 
different from many others, that could be related to the elevated disease that has been 
reported.”2 These are as follows: 

1 Interim Report of the Investigation of Health Concerns Among Occupants of the Bennington State Office 
Building. October 5, 2006. Available on-line at http://healthvermont.gov/local/Bennington_building.aspx 
2 HVAC/IAQ Diagnostic Evaluation Bennington State Office Building 200 Veteran’s Memorial Drive, 
Bennington, Vermont, July 13, 2007. Turner Building Science and Design, LLC. Available on-line at 
http://healthvermont.gov/local/Bennington_building.aspx. 
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• Impact of boiler combustion materials. The building boilers affect the building both 
directly and indirectly. Combustion materials from the boilers impact the facility directly 
due to pressure differences between the boiler room and surrounding rooms that allows 
direct flow of combustion material to surrounding areas. The direct impact of the boilers 
may have been more significant in previous years before some (reported) corrective 
actions were taken and before some ventilation systems were abandoned. The indirect 
impact from combustion materials is through re-entrainment from rooftop discharge that 
is drawn back into the building through rooftop air intake units. Wipe samples, soot 
analysis results, pressure analysis, tracer gas testing and ASHARE re-entrainment 
calculations from indoor areas indicate soot deposits on all floors throughout the facility. 
These samples are a chemical match with the boiler stack soot sample, indicating that this 
direct and indirect impact has existed for quite a long period of time.   

• Hidden microbial reservoir within the condensate drainage system. Visual 
observations and diagnostic testing on segments of the air-conditioning condensate drain 
installation confirmed large reservoirs of stagnant water and microbial activity. Air flow 
testing and physical inspection confirmed multiple mechanisms for aerosolizing the 
material and distributing it into the breathing zone of occupants. The microbial reservoirs 
of materials are either pulled into the air handlers downstream of the building particulate 
air filters, or pushed directly into rooms from air escaping under pressure from the drain 
lines. The significance of these findings is discussed below. 

Turner Building Science & Design provided a total of 13 recommendations for corrective 
action in a July 13, 2007 report.2 

Environmental Sampling and Testing 
In response to a Health Hazard Evaluation request by the Vermont Department of Health 
and the Department of Buildings & General Services, the National Institute for 
Occupational Safety and Health (NIOSH) assisted in the diagnostic evaluation of the 
building. NIOSH staff participated in a building walk-through survey and assisted in 
developing a sampling plan. Working with Turner Building Science and Design, NIOSH 
collected a total of 94 plastic drainage tubes from the condensate drainage system and 
prepared samples from these tubes. They analyzed these samples for endotoxin and (1→ 
3) -ß - D glucan, and sent samples to an environmental microbiological laboratory for 
additional analysis (culturable fungi, culturable bacteria, actinomycetes, and 
mycobacteria). In addition, NIOSH collected 120 floor dust samples by vacuuming floor 
dust from the edges of the room (if a room had exterior walls) and from the floor around 
employees’ workstations and, after preparing these samples, sent them for the same 
analysis that was done for the plastic tube samples.  

Three microbial agents have been found that are of particular importance: thermophilic 
actinomycetes, mycobacteria, and paecilomyces. All three are not commonly found in an 
office type work environment. The significance of these findings is discussed below. 
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II. Interpretation of Findings with Respect to Health Data  

There are three significant findings that offer a reasonable explanation for the higher than 
expected rates of sarcoidosis, asthma and asthma-like symptoms: 

•	 the presence of combustion by-products from the oil-fired boiler on surfaces 
throughout the building 

•	 a hidden reservoir of microbial growth that can be aerosolized and distributed 
throughout the building via the air handling system 

•	 high levels of microbial agents within the carpet   

Combustion byproducts and microbial agents have been associated with asthma and 
asthma-like symptoms in susceptible individuals. Thermophilic actinomycetes, 
mycobacteria and paecilomyces, have been associated with the formation of noncascating 
granulomas. Sarcoidosis is a disease characterized by the formation of noncascating 
granulomas, and there is a higher than expected rate of sarcoidosis among people who 
work or worked in the building. 

It should be noted that, because some microbial agents require a prolonged period of time 
to grow, a few of the environmental tests are not yet completed. However, because the 
Health Department has received and reviewed the majority of the test results, understands 
the source of contamination and what remediation is required, we believe the few 
remaining test results will not change, and will only confirm, the conclusions drawn here. 
Likewise, the Health Department has not yet mapped these results to specific locations in 
the building, nor correlated these results to the health data. Again, these last steps will not 
change the final conclusions, but will be helpful in guiding specific steps in the 
remediation process. 

There may also be additional explanations as to why some or all individuals developed 
asthma, asthma-like illness or sarcoidosis. As there are no diagnostic tests available, there 
is no way to confirm with certainty that one or more of these microbial agents or the 
combustion by-products caused any one individual to become ill. In addition, there is still 
much unknown about why some indoor environments cause occupants to become ill, and 
others do not. 
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III. Recommendations Regarding Building Remediation 

Despite the limitations presented in this report, there are significant findings that support 
that the building be remediated prior to re-occupancy.  

Based on the evidence, the Vermont Department of Health recommends that all 13 of the 
recommendations made in the July 13, 2007 report by Turner Building Science and 
Design, LLC be thoroughly implemented. This includes the installation of a geothermal 
system, setting the stage for Leadership in Energy and Environmental Design (LEED) 
certification, and appropriate retesting of the building before employees move back. 
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