
 
 
 
 
 
September 3, 2019 
 
Dr. Susan Pearce 
Associate Professor and Interim Chair 
Department of Sociology 
 
Re: Indoor Environmental Assessment Report 
       Brewster Building Wing A 

  
 
Executive Summary 
 

An indoor environmental quality assessment was conducted in the Brewster Building (Wing A) 
within the period of June to August 2019. The assessment was conducted in response to reports of 
health concerns from faculty. The scope of assessment included visual assessment, facility 
inspection, air monitoring, water sampling and employee interviews. The assessment results, along 
with guidance from US Occupational Safety and Health Administration (OSHA), Environmental 
Protection Agency (EPA), the American Industrial Hygiene Association (AIHA) among others, was 
used to formulate the conclusions and recommendations outlined in this report. 
 
Regulatory Interpretations 

There is no single test to find the cause of indoor air/environmental quality problem. The US 
Occupational Safety and Health Administration  recommends a “building walkthrough, inspection 
and testing of the ventilation system, checks for odors and look for water damage, leaks, dirt, etc.” It 
also recommends measurements of temperature, relative humidity, volatile organic compounds, 
airflow, etc. These recommendations form the basis of this assessment. 
 
Brewster Building 
 

The Brewster building is located on ECU Main Campus along East 10th Street. The building is 
situated between the Fletcher Music Building and Christenbury Gymnasium. It was constructed in 
1970 and has approximately 80,000 square feet, with four separate wings, A-D. This assessment was 
performed at the A-wing of the building which has four floors that house offices for the 
departments of History, Geography, Philosophy, Political Science, Sociology, Economics, Religious 
Studies, the Testing Center and Women’s Studies Program.  The A-wing is the primary office wing 
for the facility and the central location for the health concerns. 
 
Complaints 
 

On Thursday, June 20, 2019, Environmental Health and Safety (EH&S) was notified about 
“building health issues from current and former faculty that seem unusual”.  The primary concern 
was that multiple faculty in the Brewster Building had pancreatic cancer and were wondering if there 
was a connection to the building.  It was requested that a building health assessment be conducted 
to evaluate possible health issues that may be present in the building.   

https://www.osha.gov/SLTC/indoorairquality/faqs.html


  
  
On Friday, June 21, 2019, Ogaga Tebehaevu, EH&S Industrial Hygiene Specialist, responded by 
scheduling an indoor environmental assessment to evaluate the quality of the building’s environment 
in relation to the health and wellbeing of its occupants. The scope of assessment includes the 
following: 
 

• Research on contaminants potentially associated with health concerns 

• Walkthrough visual assessment 

• Facilities Inspection: HVAC and Plumbing  

• Air quality parameter survey (temperature, relative humidity, carbon dioxide, carbon 
monoxide, total volatile organic compounds and Gamma radiation emission)  

• Water quality analysis (physical parameters) by Greenville Utilities Commission  

• Water quality analysis – inorganic chemical and bacteriological chemical analysis 

• EPA TO-15 Volatile organic compounds (VOCs) sampling 

• Radon testing 

• Employee Interviews  
 
Walkthrough Visual Assessment  
 

On Monday, June 24, 2019, Edward Johnson, ECU Assistant Director of Prospective Health, joined 
Ogaga Tebehaevu of EH&S to do a walkthrough visual assessment. The team inspected selected 
rooms (offices) on all four floors and the external part of the building for health and safety issues. 
Specifically, the visual assessment checked for roof leaks; leaks and/or damage of walls, floor and 
ceiling tiles; mold and mildew, carpet condition, lighting and visibility issues, office layout and 
ergonomics; HVAC equipment (supply and return); odor, substance off-gassing and the general 
office ambience. The ductwork, air handling units and plumbing facilities were not inspected, as 
those were left to Facilities Services teams. No major issue was found, except for surface dirt, 
cobwebs and dust on windows, crevices and bookshelves. Some of the offices, including A-123, A-
132, A-409, have round electrical plates (see photos in appendix) which were once used as cable duct 
bank. The supply vents in some of the offices were dirty. The A/C units at some offices were 
running continuously which made them a lot cooler than others. The team did not find any visible 
signs of mold or conditions that could compromise the indoor environmental quality. Outside the 
building, the air intake was clear and clean with no chemical sources in close proximity that could be 
entrained into the building. Within the outside environment, no activity or construction work was 
going on that could compromise the air intake. 
 
Air quality parameter survey (temperature, relative humidity, carbon dioxide, carbon 

monoxide, total volatile organic compounds and Gamma radiation)  

On June 24, 2019 (same day), survey measurements were made for ventilation and comfort parameters 
(carbon dioxide, carbon monoxide, temperature, relative humidity and total volatile organic 
compounds). These were measured with direct-reading instruments which were calibrated before and 
after monitoring. The TSI IAQ-CALC (S/N T75251114001) indoor air quality monitor was used to 
measure temperature, relative humidity, and carbon dioxide in twelve (12) different rooms spread 
across the building (see appendix for data). The Rae Systems MultiRae pro (S/N M01FA06477) was 
used to measure carbon monoxide, total volatile organic compounds (TVOCs), and gamma radiation 
levels. Measurements were collected at approximately 5 feet from floor level to represent occupants’ 



  
breathing zone for sampling periods ranging from approximately 3-5 minutes per sample location. 
Results of the sampling indicated that air temperatures ranged between 71.7 – 75.4 oF indoor. This 
temperature range is acceptable according to the American Society of Heating, Refrigeration, and Air 
Conditioning Engineers (ASHRAE) standard 55-2013, which recommends a summer temperature 
range of 73 to 79 oF in occupied areas.  
 
The indoor relative humidity ranged between 53.0% - 61.0%. The ASHRAE 55-2013 standard 
recommends an indoor relative humidity range of 30 – 60%. Outdoor conditions were clear with an 
average recorded temperature of 85.9oF and slightly high relative humidity of 70%. 
 
The maximum Carbon dioxide (CO2) level measured was 544 parts per million (ppm). According to 
ASHRAE standard, carbon dioxide levels should not exceed a differential of 700 ppm with outdoor 
air. Simply put, an indoor carbon dioxide concentration should not exceed the sum of the outdoor 
concentration plus 700ppm. Since the outside CO2 level was found to be 348 ppm, the acceptable 
maximum indoor concentration should not be greater than 1048ppm (348ppm plus 700ppm). Thus, 
the 544ppm maximum concentration measured was within ASHRAE recommendation. 
 
Carbon monoxide and total volatile organic compounds (TVOCs) were negligible – concentration 
was less than zero ppm for the period measured. Gamma radiation was constantly at background 
levels of 10urem/h (microrem/hour). According to the National Council on Radiation Protection and 
Measurements (NCRP), the average annual radiation dose per person in the United States is 620 
millirem. 
 
Moisture content was checked for all rooms surveyed. Levels detected were normal – 2% on the scale 
of the protimeter surveymaster instrument (SMI). Thermal imaging on walls detected using the fluke 
infrared thermometer ranged between 68oF to 73oF, which is normal. 
 
Real time aerosol dust levels were monitored using the TSI Dusttrak 8520. Real-time mass 
concentration readout indicated a maximum concentration of 0.04mg/m3 (milligram of dust per cubic 
meter of air) which is negligible when compared to the Occupational Safety and Health Administration 
(OSHA) standard of 10mg/m3 Time Weighted Average. 
 
No mold sampling was done as no active moisture sources or visible growth was identified during the 
survey.  We relied on visual assessment (discussed above) to identify moisture source and/or elevated 
levels of humidity. The North Carolina Department of Health and Human Services (Division of Public 
Health – Epidemiology Section) does not recommend mold sampling during mold investigations.  
Mold is always present to some degree indoors as a result of transport of spores from outdoors. Visual 
inspection is recommended to identify mold growth and moisture issues contributing to its growth. 
Furthermore, there is no consensus on qualitative limits for mold exposure, so sampling to 
characterize human exposure and risk can provide uncertain and often misleading results. 
     
Facilities Inspection: HVAC and Plumbing 
  

On Wednesday June 26, 2019, Facilities Services HVAC and Plumbing Supervisors were formally 
requested to conduct a detailed inspection of HVAC and Plumbing facility issues at the A-wing of 
the building. An excerpt of the email sent, and responses received are posted below. 

https://www.adelaide.edu.au/arcpoh/dperu/fluoride/ppm.html


  
From: Tebehaevu, Ogaga Jonathan  
Sent: Wednesday, June 26, 2019 2:26 PM 
To: Derrick Anderson (ANDERSOND@ecu.edu)  
Subject: Plumbing Inspection in Brewster A-Wing 
Importance: High 
 
Good afternoon, Derrick! 
 
Our office is conducting a building health assessment at the A-Wing of Brewster (all 4 floors) due to reports of health issues in 
the building. As part of this effort, we would like to request an inspection of the plumbing system in the building. We wanted to 
make sure there are no issues or leaks with its vents, pipes, fountains, fixtures, drainage, sewers or any other component that 
may be introducing unwanted materials into the building. We are conducting a portable water test, so you don’t have to worry 
about this. But we will appreciate all other checks that you know are necessary as far as health and safety is concerned. Please 
let us know what you find in your inspection and/or what needs to be corrected (if any), so we can include those as part of our 
recommendations. Thank you for your attention to this. 
 
 

From: Anderson, Derrick <ANDERSOND@ecu.edu>  
Sent: Tuesday, July 23, 2019 9:31 AM 
To: Tebehaevu, Ogaga Jonathan <TEBEHAEVUO15@ECU.EDU> 
Subject: RE: Plumbing Inspection in Brewster A-Wing 
 
Good Morning Ogaga, I was gone on vacation but before I left, we couldn’t seem to find any problem with the 
plumbing on A-wing.  
 
DERRICK ANDERSON 
PLUMBING SUPERVISOR 

 

From: Tebehaevu, Ogaga Jonathan  
Sent: Wednesday, June 26, 2019 2:46 PM 
To: Christopher L Phelps (PHELPSC@ecu.edu) <PHELPSC@ecu.edu> 
Cc: Schmit, Wilhelm R, Jr <SCHMITW@ecu.edu> 
Subject: HVAC Inspection in Brewster A-Wing 
 
Good afternoon, Chris, 
 
Our office is conducting a building health assessment at the A-Wing of Brewster (all 4 floors) due to reports of health issues in 
the building. As part of this effort, we would like to request an inspection of all HVAC components in the building. We would 
like to have a confirmation that components such as air ducts, air filters, air cleaner, coils, registers/grills, drain pans, air filters, 
air plenum, etc., are in good condition; including the mechanical rooms. Please let us know what you find in your inspection and 
whatever it is that needs to be fixed. 
Thank you for your attention to this matter. 
 
From: Phelps, Christopher L <PHELPSC@ecu.edu>  
Sent: Tuesday, July 16, 2019 8:50 AM 
To: Tebehaevu, Ogaga Jonathan <TEBEHAEVUO15@ECU.EDU> 
Cc: Schmit, Wilhelm R, Jr <SCHMITW@ecu.edu>; Faulkner, Chad <FAULKNERC@ecu.edu> 
Subject: RE: HVAC Inspection in Brewster A-Wing 
 
My guys are changing filters again over at Brewster in all wings.  Thus far I have not seen anything out of the ordinary with the 
HVAC system.  Yes, when looking inside the air handlers you will see accumulated amount of dust and dirt that has developed 
over the many years but that is expected.  As far as I know we have not had any complaints with mold blowing in the areas.   
 
CHRISTOPHER L. PHELPS 
HVAC SUPERVISOR 

mailto:ANDERSOND@ecu.edu
mailto:PHELPSC@ecu.edu
mailto:PHELPSC@ecu.edu
mailto:SCHMITW@ecu.edu


  
Water quality analysis: physical, inorganic chemical and bacteriological parameters 
 

On Tuesday July 30, 2019, the building’s water quality was sampled during normal business hours. 
Samples were collected from sink in the men’s bathroom on the first and fourth floor. A control 
sample was collected from the men’s bathroom in Fletcher Music building. The samples were 
collected from bathrooms instead of water fountains since sinks are a non-filtered source. The 
samples were analyzed by Environment 1 Incorporated, a lab certified by the N.C Division of Water 
Quality and the State Laboratory of Public Health. Results of lab analysis (see appendix below) 
indicated that physical parameters tested for were normal for both floors sampled. These parameters 
include pH, Total Chlorine Residual, Iron, Manganese, Alkalinity, Hardness, Chloride, Coliform 
bacteria and Fluoride. Heavy metals such as Arsenic, Cadmium, Chromium, Lead, Selenium, 
Nitrates and Nitrites sampled were not detectable. Trace concentration of copper (0.149mg/l) was 
found which is less than the allowable limit of 1.300mg/l. The bacteriological analysis shows that 
Total Coliform was absent. 
 
Radon Test 
 

On Monday, August 5, 2019, radon gas was tested for using the Air Check Inc., radon test kit. The 
kits were set up at three locations – A103, A311 and A402 – for a period of 72 hours. Only radon in 
the air was tested for as recommended by the North Carolina Radon Program. Radon in water test 
may be necessary when there are elevated levels in the air. The results from lab analysis show a range 
of less than 0.3 to 0.6pCi/L (Picocuries per liter). According to the 1US EPA, the average indoor 
radon level is estimated to be about 1.3pCi/L; roughly 0.4pCi/L is normally found outside. The US 
EPA action level for indoor radon is 4pCi/L. See appendix below for complete test results. 
 
Volatile Organic Compounds (VOCs) in Air  
 

On Tuesday, August 6, 2019, volatile organic compounds in the air were sampled for using EPA 
TO-15 Method. This method measures a subset of 97 volatile organic compounds (VOCs) that are 
included in the 189 hazardous air pollutants (HAPs) listed in the Clean Air Act Amendment of 1990. 
Monitoring was done using the 1.4L 8-hour canister from EMSL Analytical Inc., a nationally 
accredited lab. The sample was taken for a period of 8 hours in closed doors. Results of lab analysis 
is presented in the appendix section below. Of the 161 compounds analyzed, 145 of them were not 
detected, which indicates an extremely low concentration below the sampling analytical limit. The 
other 16 compounds reported were indicative of background levels that are well below the OSHA 
and 2NIOSH exposure limits.   
 
Employee interviews 
As part of the assessment effort, we informally interviewed a few employees to check for possible 
symptoms of indoor air quality issues. All employees interviewed have been occupying the building in 
the last three years. The majority of the employees claimed they were fine, but a few of them 
complained that their offices are sometimes too cold and that it triggers their allergies. One employee 
reported that dry throat and light headaches previously occurred but that it has stopped. The other 
issues reported could be characterized as housekeeping issues like dirty carpet, dusty furniture, etc. 
  
 

                                                      
1 https://www.epa.gov/radon/health-risk-radon 
2 NIOSH: National Institute for Occupational Safety and Health 

https://www.epa.gov/radon/health-risk-radon


  
History of Indoor Environmental Issues in Brewster A-Wing   
In the last seven years, Environmental Health and Safety (EH&S) has received two complaints of 
poor indoor air quality in Brewster A-Wing. In October 2012, an employee reported that air vents in 
the office were getting dirty quickly which was resulting in sneezing. Facilities Services resolved the 
issue by cleaning the affected vents. In addition, EH&S conducted an indoor air quality assessment 
and found no major health issues. In April 2019, another faculty member expressed concern of mold 
in the office. EH&S and Prospective Health investigated the issue through visual assessment and air 
quality testing but did not find visible signs of mold or issues with the air quality. 
  
Conclusions and Recommendations 
  

Environmental Health and Safety conducted an indoor environmental quality assessment in 
response to concerns of building health issues in Brewster A-wing. An indoor environmental 
assessment and facility inspections were conducted to establish a baseline indoor air quality profile. 
Visual inspection revealed no significant health issues at the time of the assessment. HVAC and 
Plumbing Supervisors in Facilities Services confirmed they did not find issues except for the air 
handling units that are dusty. Air sampling results were within normal recommended standards. 
There were some issues noted during informal interviews with employees which will be investigated. 
 
Based on our observations, we have provided a few recommendations to improve conditions in the 

building: 
 

1. Consider submitting a work order with the HVAC shop to clean debris from vents (supply 

and return). 

2. Do not block air vents to divert cool air. Kindly contact HVAC shop to fix issues as 

necessary. HVAC may install air deflectors if necessary, instead of blocking the vents. 

3. Report temperature fluctuation and extremely cold offices to HVAC shop.  

4. Keep temperature setpoints within recommended limits.  

5. Coordinate with Housekeeping to clean offices with dirt and cobwebs. Dusty carpets should 

also be vacuumed. 

6. Report future indoor environmental issues to EH&S by contacting us directly at 

safety@ecu.edu or (252) 328-6166. 

7. All facilities issues should be reported to Facilities Services through the work order system. 

8. EH&S may reevaluate the area in the future if conditions change or suggest the need for a 

reassessment.  

 

  
 

mailto:safety@ecu.edu


  
Qualifications and Limitations 

This report summarizes EH&S evaluation of the conditions observed in Brewster Building Wing A. 
The findings are based upon our observations and results of sampling obtained at the time of the 
assessment. The report and its results are limited to the information available at the time it was 
prepared and investigated. Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation. Any condition discovered in this report which deviates from the data obtained should 
be reported to Environmental Health and Safety. 
 
This report is intended for the A wing of Brewster building. The findings and results should not be 
applied in part or whole to other buildings in Brewster or East Carolina University or elsewhere. The 
findings and results are relative to the dates of the investigation and should not be relied upon for 
substantially later dates. 
 

For questions on this report, please contact Ogaga Tebehaevu, CIH, CSP, of Environmental Health 
and Safety at (252) 328-6166 or email safety@ecu.edu  
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Appendix A: Indoor Air Quality Measurements   
 
 
 
 
 
 
 
 
 
 



 
Indoor Air Quality Measurements 

Date of Survey: June 24, 2019 

Sample Location 
Temperature 

(Avg-°F) 

Relative 
Humidity 
(Avg-%) 

Carbon 
Dioxide 

(Avg-ppm) 

Carbon 
Monoxide 

(ppm) 

VOCs 
(ppm) 

Gamma  
Radiation 
(urem/hr) 

 
Comments 

A-131 75.4 53.0 513 0 0 11 Vent stained 

A-132 74.4 53.7 544 0 0 12 Cable duct bank ‘manhole’ found in room 

A-123 74.0 53.9 508 0 0 13  

A-120 73.0 54.2 502 
 
0 0 

 
13 

 
Tape on supply vent. Small duct bank found 

Hallway on A-Wing 72.5 55.0 502 
 
0 0 

 
12 

 

A-115 72.9 56.4 505 0 0 10 Carpet buckled 

A-422 73.9 54.4 489 0 0 10 Tape on supply vent  

A-409 73.6 60.4 490 

 
 
0 0 

 
10 

 
Small round cable duct bank found. Slightly 

high indoor humidity 

A-417 72.9 60.0 500 
 
0 0 

 
11 

 
Cable bank found. Vents taped 

A-418 73.1 61.0 496 

 
 
0 0 

 
11 

Supply vents blocked with cardboard paper; 
space heater found. Slightly high indoor 

humidity 

A-336 73.1 59.7 509 0 0 10  

A-334 72.0 56.5 499 0 0 10 Room very cold. Air temperatures 68oF. 

A-330 71.7 56.9 496 
 
0 0 

 
11 

 
Debris, cobwebs and stains 

 
Outside Conditions 85.9 70.4 348 

 
0 0 

 
11 

 
 

 
Acceptable ranges 73-79 30-60 <1000 

 
 

<50 <1.0 

 
≤5000 

(mrem)/yr. 

 

Brewster Building A Wing 



 
 

 
 
 
 
 
 
 
 
 
 
 
 

Appendix B: Water Quality Analysis   
 



  
 

 



  
 

 



  
 

 



  
 

 



  
 

 



  
 

 



  
 

 



  
 

 



  
       

 



  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C: Volatile Organic Compounds Analysis 
 



  
 

 



  
 

 



  
 

 



  
 

 



  
 
 
 
 
 
 
 
 
 
 
 

Appendix D: Radon Test Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 

 



  
 

 



  
 

 



  
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E: Photo Logs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

  

Cable bank – for cable storage Closed cable outlet  

Blocked Vents 1 Blocked Vents 2 



  
  
 
 

 
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

             
             
             
             
             

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

             
 

  

  

Space heater Stained window blind and window 

Air intake louver (close view) Air intake louver  
 



  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

  

  

Dirt on tile and stained wall 
 

Debris and stain on window 
 

Taped supply vents 
 

Taped supply vents 
 


