


























































































the length of exposure, and the individual. The detected environmental bacteria concentrations 
were insignificant. The primary bacteria detected were human associated. 

The detected fungal concentrations for the second sampling period were insignificant. Two 
colonies of Stachybotrys were detected on the fourth level. The detected environmental bacteria 
concentrations were insignificant. The primary bacteria detected were human associated. A full 
listing of sites sampled, species found, and concentration of each can be found in Appendix A. 

SPORE SAMPLING 
Spore samples were collected at five tower levels, two base building locations, and outdoors for 
comparison. The sampling was conducted at two time periods beginning at approximately 8:30 AM 
and 11 :30 AM. Indoor spore concentrations were lower than the outdoor concentration. The 
sample locations and concentrations are summarized in the attached table 2. 

CARBON DIOXIDE 
Carbon dioxide is a colorless, odorless, non-combustible gas that is a natural by-product of human 
respiration, fermentation, and combustion. Carbon dioxide has many important functions in 
maintaining normal body activities and is a key factor in the control of respiration and cerebral 
circulation. Plants consume carbon dioxide. As a result of the production consumption process, an 
atmospheric carbon dioxide concentration of 300 parts per million is typical. 

The carbon dioxide data was used to determine the effectiveness of the ventilation system in 
supplying outside air to the indoor environment. NIOSH recommends to prevent employee 
discomfort, average carbon dioxide concentrations should not exceed 1,000 ppm. The American 
Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE) recommends that 
indoor carbon dioxide concentrations should not be in excess of 700 ppm over the outdoor 
concentration. 

A verage carbon dioxide concentrations were within the ASHRAE recommendation. The average 
carbon dioxide concentration for each sampling location was as follows: 

Location C02 Ave.rage 

Tower cab 455 
Tower break room 595 
Tower union office 657 

Level 928 671 
Level 428 817 
TRACON 690 

Base - I st floor office (near 109) 515 
Outdoors 375 

ASHRAE recommends that office workers be supplied with 20 cubic feet per minute of outside air 
per occupant, in order to maintain acceptable carbon dioxide levels. This is based on an occupancy 
rate of seven occupants per 1,000 square feet (143 sq. ft.loccupant) of floor space. The supplied 
cubic footage per minute of outside air per occupant may be determined with detected carbon 
dioxide levels with the use of the following ASHRAE derived equation: 
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cfm / person = 
C02 (indoor) - C02 (outdoor) 

10,500 

Carbon dioxide levels below 900 ppm, based on a 375 ppm outdoor concentration would indicate 
sufficient outside air was introduced at or above 20 cfrnlperson. 

CARBON MONOXIDE 
Carbon monoxide (CO) is one of the most prevalent of all indoor air pollutants , introduced into a 
building from combustion sources. Indoor sources for air contamination can be produced from 
tobacco smoke, improperly vented combustion sources, or from leaking heat exchangers. 

OSHA has established a PEL of 50 parts of CO per million parts of air for an 8-hour industrial 
exposure. At this level of exposure, it is felt that most people will not experience any adverse 
health effects. The ambient air quality standard for CO, set by the U.S. Environmental Protection 
Agency (EPA), is 9 ppm and is considered more appropriate for application to office environments. 

The average carbon monoxide concentrations at each sampling location (identical to carbon dioxide 
locations) were consistently less than 5.0 ppm. 

TEMPERATURE AND RELATIVE HUMIDITY 
The primary functions of a building'S ventilation system are to control temperature and humidity 
and to provide clean outdoor air for the dilution of odors and air contaminants. ASHRAE Standard 
55-1992: Thermal Environmental Conditions for Human Occupancy is utilized for guidance on air 
temperatures, relative humidity, air movement and other thermal comfort parameters. Many 
complaints of poor air quality are actually caused or exacerbated by temperature and/or humidity 
values outside of the normal comfOlt ranges of 73-79°F and 40-60% humidity for summer or 68-
74.5°F and 30-50% humidity for winter. The temperatures and relative humidity are summarized in 
the following table. 

Location A verage Temperature (oF) Average Relative Humidity (%) 

Tower cab 72.1 28 
Tower break room 73 .1 29 
Tower union office 75 .2 30 

Level 928 74.3 29 
Level 428 70.7 35 
TRACON 75 .9 29 

Base - 1 sf floor office (near 109) 74.9 25 
Outdoors 72 .1 25 

The average temperatures were within or insignificantly below the ASHRAE recommended range 
for summer (73-79°F). The average relative humidity was within or insignificantly below the 
ASHRAE recommended range of 40-60% for summer. 

AIRBORNE PARTICULATE 
Airborne particulate sampling was conducted at each sampling location (same as bioaerosols). This 
sampling was conducted as a screening to indicate the possibility that airborne mold spores were 
present in the indoor environment in lieu of other sampling techniques. Generally, the physical size 
of mold spores is in the range of 3 to 10 microns. 
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The particle counter counts particles in six size ranges. The detected particle counts, in each size 
range, are summarized in the attached table. The particle count for each size range and at each 
location was not significant when compared to the outdoors. During the AM sampling period there 
was an increase at the fourth and ninth levels; however, it occurred in all six ranges and was 
believed to be related to the resultant dust generated by removal of drywall panels and by 
individuals walking in the room. The same scenario appeared to have affected the PM sampling 
results. 

VENTILATION 
Dilution ventilation is used to control indoor air contaminants such as carbon dioxide, water vapor, 
particulate matter, biological aerosols and volatile organic compounds. 

The ventilation of the tower (occupied levels) is provided by one unit located in a mechanical room 
on the junction level. Outside air is provided to the unit. The general condition of the unit was 
good. The filters (charcoal and pleated) were properly installed. Reportedly the pleated filters are 
changed quarterly and the charcoal filters changed approximately every six months. FAA has an 
O&M plan in place for unit maintenance and cleaning. The base building ventilation is provided by 
a roof mounted unit. Outside air is provided to the unit. Reportedly the pleated filters are changed 
quarterly. O&M procedures are completed at regularly scheduled intervals. 

CONCLUSIONSIRECOMMENDATIONS 

The inspection of wall cavities on the fourth and ninth floors revealed that apparent mold growth is 
present in the ATCT. The location of the apparent mold growth observed and the previously abated 
contaminated drywall was likely caused by water intrusion. Based on the Jacobs Engineering 
inspection report water/moisture was able to enter the tower shaft at joints in the pre-cast concrete 
panels where deteriorated caulking and backer rod was unable to prevent moisture intrusion. The 
likely scenario is that water pooled on a given level's concrete floor and through wicking action was 
taken into the drywall thus allowing mold colonization. Furthermore, it is likely that the 
introduction of moisture laden air into the tower environment caused condensation to occur and 
further add moisture to the drywall. The surface mold previously observed and subsequently 
removed from the elevator shaft liner could have been due to condensation and/or poor 
moisture/temperature control of the elevator shaft environment. 

Several corrective actions have been completed in the ATCT. Mold contaminated drywall was 
removed from several unoccupied levels of the tower. The exterior surface of the A TCT and base 
building were sealed with a moisture resistant sealant. Deteriorated caulking and backer rod was 
removed from pre-cast joints and replaced. Heaters have been installed and ventilation system 
modifications have been completed in an effort to control and or prevent condensation in the A TCT 
and moisture and temperature sensors were installed to monitor conditions in the elevator shaft and 
unoccupied tower levels. Also, cab roof leaks were sealed. 

Based on the corrective actions completed thus far, the bioaerosol sampling results obtained during 
this survey, and the location of apparent mold growth it is suspected that FAA employees are not 
exposed to significant bioaerosol concentrations. Apparent mold growth was not noted on outward 
surfaces of drywall in the elevator shaft or on unoccupied level walls. The identified apparent mold 
growth was located between layers of intact drywall and in unoccupied areas. The unoccupied 
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areas are not serviced by existing ventilation systems currently servicing occupied levels of the 
tower and totally independent from the base building ventilation systems. The only connection 
would be the air moved through the piston action of the elevator car in the elevator shaft which 
contains relief vents allowing air to be discharged at the top and bottom of the shaft. 

Based on the sampling results and observations the following recommendations are offered. 

• Perform comprehensive inspection of the elevator shaft drywall liner to identify mold 
contamination. 

• Completely remove (plus one foot beyond visible contamination) any porous material, such 
as drywall, which is visibly contaminated with mold or stained. Do not attempt to clean 
porous materials. Clean remaining non porous substrates, and replace building materials as 
necessary. A water/detergent solution with a stiff bristle brush is sufficient followed by 
rinsing with water/detergent solution. Chemical biocides are not recommended. The 
remediation must be conducted in a similar manner as asbestos abatement and as previously 
performed on the third, fourth, and ninth unoccupied levels of the ATCT. Containments 
should be constructed with restricted access. A negative pressure/air filtration system must 
be installed and the system should be exhausted to the tower staircase. The removal and 
cleaning process should not be conducted until negative pressure has been established in 
each containment. Also, the placement of contact paper (one side sticky) over apparent 
mold growth prior to physical removal of drywall will minimize the amount of airborne 
spores and fungal particulate. The collection of spore trap samples can be used for 
containment clearance purposes; however, there is no substitute for a thorough visual 
inspection at the completion of the abatement process. The abatement process should be 
conducted overnight when minimal FAA employees are present. 

• Proceed with the base building roof replacement. The roof must be replaced as it is the 
major source of water intrusion remaining. A rubber membrane roof with heat sealed seams 
has been specified. Evaluate material safety data sheets for all materials to be used for the 
roof replacement and ensure adequate control measures are in place and implemented to 
prevent infiltration of airborne volatile organic compounds likely to be generated from the 
roof replacement process. Consideration should be given to conducting the roof replacement 
during night hours. 

• Remove drywall from unoccupied levels of the A TCT other than drywall necessary to 
maintain the required fire rating of the elevator shaft. If it is necessary to install drywall on 
unoccupied levels of the ATCT; replace drywall currently in contact with concrete floors 
with drywall installed with at least a one half inch gap or provide a strip of silicone caulking 
at the concrete/drywall junction to prevent condensation and/or moisture intrusion from 
wicking into the drywall. 

• Alternatively, evaluate the fire rating for cement or backer board or mold resistant drywall 
now commercially available to be used as a substitute material for the removed drywall. 
Install a two foot high strip (from the floor) of a substitute material for walls located on 
unoccupied tower levels. 
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• Remove and discard the existing carpet in the former union office located in the tower. 

• Monitor temperature and moisture levels in the elevator shaft and unoccupied levels and 
implement corrective actions as necessary to prevent condensation on surface materials. 

• Continue to inspect the A TCT on a regular basis and remove and replace water damaged 
building materials as necessary. 
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Location 

Tower Cah tAM) 

Tower Break roum 
(AM) 

Union Office (tower) 

Level 9 8 

Level42R 

TRAC N 

Ba:c Building 
1 - I Rm r office 

Table 1 
Bioaerosol Sampling Results 

Detroit A TeT 
May 19-20, 200S 

FungaVBacterial ID 

Nn Gmwth 
Total Fungi 
Cnag-neg<llive Staphylocnccus species 
M icrnClJCCUS spec ics 
Total Bacteria 
No Growth 
Total Fungi 
Coug-negal.ive Stuphyloc(ll;cUS spedes 
Micrc)C(lcCUS specj~ 
Total Bacteria 
Non-sporulating colony 
Total Fungi 
Microc()ccuS species 
Total Bacteria 
Penicillium species 
Stachyboll)(S species 
Uloc.ladium species 
Total Fungi 
Bacillus species 
Coag-negative Staphylm:occus species 
Microcnccus sp~ecies 
Total Bacteria 
Cladosporium species 

Penicillium species 
Stachy~botrys species 
Ulocladium species 
Total Fung! 
Coag-negal ive SlaphyloCllccuS species 
Microc()ccuS ~eciel> 
Total B.acteria 
Rhizopus sp~ies 
Total Fungi 
C03e-negalive SLaphylococcus species 
Micrococcus species 
Total Bacteria 
Aspergi llus versico lo r 

Cladosporium species 
Total Flrogi 
Coug-negutive Slaphylococcus species 
Micrococcu!> species 
TotaJ Bacte-ria 
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Colony CODcentra.tioD 
Counts (cfulm3

) 

<I 
<1 <7 
2 14 
2 14 

4 28 
<1 
<1 <7 
2 14 
3 21 
5 35 
1 7 
1 7 
IU 70 
10 70 
5 35 
7 49 
3 21 

15 lOS 
6 42 
6 42 
12 85 
24 169 
2 14 

2 14 
1 7 
1 7 
6 42 
7 49 
7 49 
14 98 
I 7 
1 7 
3 21 
4 28 
7 49 
I 7 

I 7 
2 l4 
2 14 
7 49 
9 63 



Location 

Outdoors (root) 

Tower Cab (PM) 

Tower Breakroom 
(PM) 

Union Office (tower) 

Level 928 

Level 428 

TRACON 

Table 1 (continued) 
Bioaerosol Sampling Results 

Detroit A TCT 
May 19-20, 2008 

FungallBacterial ID 

Alternaria species 
Aspergillus fumigatus 
Cladosporium species 
Non-sporulating colonies 
Total Fungi 
Bacillus species 
Coag-negative Staphylococcus species 

I Total Bacteria 
No Growth 
Total Fungi 
Coag-negative Staphylococcus species 
Total Bacteria 
Coelomycete species 
Rhodotorula species 
Total Fungi 
Coag-negative Staphylococcus species 
Micrococcus species 
Total Bacteria 
Cladosporium species 
Total Fungi 
Coag-negative Staphylococcus species 
Micrococcus species 
Total Bacteria 
Non-sporulating colony 
Stachybotrys species 
Ulocladium species 
Total Fungi 
Coag-negative Staphylococcus species 
Micrococcus species 
Total Bacteria 
Cladosporium species 
Penicillium species 
Ulocladium species 
Total Fungi 
Coag-negative Staphylococcus species 
Micrococcus species 
Total Bacteria 
Ulocladium species 
Total Fungi 
Coag-negative Staphylococcus species 
Micrococcus species 
Total Bacteria 

15 

Colony 
Counts (cfulm3

) 

2 14 
2 14 
12 85 
4 28 

20 141 
6 42 
3 21 
9 63 

<1 
<1 <7 
1 7 
1 7 
1 7 
1 7 
2 14 
5 35 
3 21 
8 56 
2 14 
2 14 
13 92 
5 35 
18 127 
1 7 
2 14 
2 14 
5 35 
6 42 
8 56 

14 98 
2 14 
I 7 
1 7 
4 28 
7 49 
10 70 
17 119 
I 7 
1 7 
5 35 
1 7 
6 42 



Location 

Base Building 
I st Floor office 

Outdoors 

Table 1 (continued) 
Bioaerosol Sampling Results 

Detroit A TCT 
May 19·20,2008 

FungallBacteriallD 

Yeast 
Total Fungi 
Coag-negative Staphylococcus species 
Micrococcus species 
Total Bacteria 
Alternaria species 
Cladosporium species 
Non-sporulating colonies 
Penicillium species 
Yeast 
Total Fungi 
Coag-negative Staphylococcus species 
Total Bacteria 
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Colony Concentration 
Counts (cfu/m3) 

I 7 
1 7 
3 21 
2 14 
5 35 
2 14 

12 85 
2 14 
I 7 

I 7 
18 127 
219 1.542 
219 1,542 



Location 

Tower Cab (AM) 
'rower Breakroom (AM ) 

Union Office (tower) 

Level 928 

Level 428 

TRACON 
Buse Building 1.1 Office 

Roor 

Outdoors (bm;e mo n 

Tower Cab (PM) 

Tower Breakmom (PM ) 

Union Office (tower) 

Level 928 

Level 428 

TRACON 
Base Building 
1'1 Floor Oftice 

utdoor 

Table 2 
SpOl'e Sampling Results 

Detroit A TCT 
May 19-20, 2008 

Presumptive Fungal ID 

None 
None 

-.9adosgmillm 
Alternaria 
Pen ici ll i um/A~cnd llll s_gro up 

Swchybnlrys 
jhlknnwn 

Alternarin 
Cladosporium 

Smuts,Periconia.Myxo myceres 
None 

A~c()spores 

BasidiosJ2ores 
Cladosporium 
Egicoccum 
Hyphal Elements 
Penicill iurnl Aspel'gi llus group 
Smuts.Periconia.Myxomyce(es 

Algae 
Basid iospores 
~mu ls. P~riconia .Myxmnycetes 
Penicill iuml Aspergillus group 

Ba~d iosporcs 

Cladospori um 
Hyph al EI~me lll s 

Smuts.Periconia.Myxomycelcs 

Alternaria 
Cladosporium 
Hy~ha l Elements 
Penicillium/Aspergillus group 
Stnchybutrys 

Nonc 
Bas i~1illspo re~ 

Penicillium/Asperg illus group 
Smuls.Periconiu,Myxo myceles 
Ascospnres 
Basid io~pores 
Cladosporium 
Colorless 
S muts.Pcricon ia~M yxomycetes 
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Counts of Fungal 
Fungal Structu:reslmJ 

. Structures 
<1 Total: <13 
<1 TClta l: <13 
2 Lotal: 27 
I 
6 
I 
1 Total: 11 9 
I 
2 Total: 40 

2 Tota l: 27 
<I TOIaJ: <13 

5 
36 
7 
I 
4 
2 
3 TlItal: 773 

I 
1 
2 Total: 53 
I Total: 13 
I 
2 
I 
1 Tota l: 66 

I 
I 
I 
I 
I Total : 65 

0 TOlal: <13 
1 TOlal: 13 
2 
I Tutal: 40 
7 

43 
5 
I 
4 TOIaI: 799 



Location 
(Ut) 0.3'-0.5 

Towl:r Cah 352 1 
Tower BreakruClnl 597H 

Union Office 93813 
Level 928 12732 
Level 428 22 146 

TRACON 112 5394 
109 6558 

Outside 52939 

Location 
(PM) .3-.5 

Tower Cab 9555 
Tower Breakronm 7172 

Union Office 9985 
Level 928 10707 
Level 428 362088 

TRACON 212 1556757 
109 6054 

Outside 73072 

Table 3 
Particle Count 
Detl'Oit A TCT 

May 19-20, 2008 

Particle Size (mic:ron) 
0.5-1 1-3 3-5 

272 98 56 
356 11 5 40 
7:\(j 515 284 
17 14 133 1 819 
3M25 2964 1769 
212 70 30 
324 163 III 

2501 385 1m 

Particle Size (micron) 
.5-1 I-J 3-5 

1073 167 48 
752 277 105 
780 426 252 
640 243 128 

182537 174390 103521 
92056 37464 16769 
406 20U 11 3 
4256 286 105 

18 

5~ IO >10 

35 27 
19 22 

206 113 
SM 206 
11 98 JOI 
22 29 
90 29 
66 19 

5-JO >10 

42 10 
70 26 
185 97 
112 44 

85340 35466 
12131 3211 

92 J2 
9 1 10 


