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Additional Information

Attached for your information is a paper
which Mr. Hays presented on March 27 at the
2002 Environmental Information
Association’s Annual Conference in Austin,
Texas.



2
Gobbell Hays Partners, Inc.

www.ghp1.com

Presented for:

EIA 2002
Improving Our Living Environment:

Building Solutions
Presented by:

Steve M. Hays, CIH

Gobbell Hays Partners, Inc.
Nashville • Cleveland • Denver • San Antonio

www.ghp1.com

March 27, 2002
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Claims in South Texas
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Nonviable Outside Results
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Nonviable Outside Air (Total Fungal
Structures/m3)

• Mean = 11,315

• Standard Deviation = 14,465
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Viable Outside Results
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Viable Outside Air (Total Fungi in CFU/m3)

• Mean = 3,925

• Standard Deviation = 7,375
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Nonviable Outside/Inside Results
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Viable Outside/Inside Results

0

5000

10000

15000

20000

25000

30000

35000

8/
7/

01

8/
14

/0
1

8/
21

/0
1

8/
28

/0
1

9/
4/

01

9/
11

/0
1

9/
18

/0
1

9/
25

/0
1

10
/2

/0
1

10
/9

/0
1

10
/1

6/
01

10
/2

3/
01

10
/3

0/
01

11
/6

/0
1

11
/1

3/
01

11
/2

0/
01

11
/2

7/
01

12
/4

/0
1

12
/1

1/
01

12
/1

8/
01

12
/2

5/
01

1/
1/

02

1/
8/

02

1/
15

/0
2

1/
22

/0
2

1/
29

/0
2

2/
5/

02

2/
12

/0
2

2/
19

/0
2

Date

To
ta

l F
un

gi
 (C

FU
/m

3)

Outside Inside



9
Gobbell Hays Partners, Inc.

www.ghp1.com

Inside Viable Air vs. Swab Results
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Outside Nonviable and Viable
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Inside Nonviable and Viable Results
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Nonviable Outside w/o Outlier
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Nonviable Outside Air w/o Outlier (Total
Fungal Structures/m3

• Mean = 7,652

 

• Standard Deviation = 4,841
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Nonviable Outside Air (Total Fungal
Structures/m3)

• Mean = 11,315

• Standard Deviation = 14,465
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Viable Outside w/o Outlier
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Viable Outside Air w/o Outlier (Total
Fungi in CFU/m3

• Mean = 1,995

• Standard Deviation = 1,540
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Viable Outside Air (Total Fungi in CFU/m3)

• Mean = 3,925

• Standard Deviation = 7,375
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Swab Samples

0

5

10

15

20

25

30

35

Ac
re

m
on

iu
m

Al
te

rn
ar

ia

As
pe

rg
illu

s

Au
re

ob
as

id
iu

m

Bo
try

tis

C
ha

et
om

iu
m

C
la

do
sp

or
iu

m

C
ur

vu
la

ria

D
ic

ho
to

m
op

ht
ho

ra

Fu
sa

riu
m

G
lio

m
as

tix

M
uc

or

Pa
ec

ilo
m

yc
es

 

Pe
ni

ci
lliu

m

P
ho

m
a

R
ho

do
to

ru
la

S
po

ro
bo

lo
m

yc
es

St
ac

hy
bo

try
s

St
er

ile
 fu

ng
i

Sy
nc

ep
ha

la
st

ru
m

Tr
ic

ho
de

rm
a

Ye
as

t

Species

Nu
m

be
r  

in
 7

5 
Sa

m
pl

es



19
Gobbell Hays Partners, Inc.

www.ghp1.com

Carpet Dust Samples
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Nonviable Air
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Viable Air
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Most Prevalent Outside Types (Nonviable)
 

• Alternaria

• Ascospores

• Basidiospores

• Aspergillus/Penicillium

• Cladosporium
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Most Prevalent Outside Species (Viable)
 

• Alternaria

• Aspergillus niger

• Basidiomycetes

• Cladosporium

• Penicillium



24
Gobbell Hays Partners, Inc.

www.ghp1.com

Most Frequent Moisture Problems
 

• Plumbing leaks

• Roof leaks (flashing, penetrations 
damage)

• Water overflows (condensate drain pans
and toilets)

• High humidity (resulting in condensation)

• Lack of vapor barrier
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Unusual Moisture Problems

 
• Exterior siding failure

• Partial or inadequate air conditioning
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Inside/Outside Comparison
 

• Three (3) of the 15 studies had Total 
Fungal Structures/m3 greater inside than

out.

• Four (4) of the 15 studies had Total 
CFU/m3 greater inside than out.

• Three (3) were higher inside than out in
both measurements.
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• Viable air sampling is preferred to nonviable.

• Nonviable air sampling major benefit is quicker
turnaround.

Clearance?
 
• The primary seasonal variation outside is with

Cladosporium, which decreases during the
winter.

 
• The primary genera found in swab samples of

visible growth are Aspergillus and Penicillium.
 

Conclusions
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• Better design and construction of HVAC systems are
needed.

• Improved home maintenance and housekeeping are
needed.

 

• Carpets are amplification sources, as well as sinks.

 

• Carpets impacts interior air samples.

Genera

Species

Concentration

Conclusions


