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Introduction

For the past five years, the State of Minnesota has become very concerned with indoor air quality .
concems in state owned and leased buildings. State agencies are in custodial control of about .
2,000 state owned and 1,000 state leased office type buildings in Minnesota, including most of
the higher educational facilities in the state. More than 100,000 office occupants are in these
buildings. :

Occupants in many of these buildings have been complaining of fatigue, headaches, sinus
infections, respiratory infections, and stale air. Many only experience these symptoms when in
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Table 5 - Building C - Dry Bulk Sample Results * ]

Location - Date Collected CFU/G Type (%) O

Penicillium (67)
Bacteria (33

9th Floor VAV box North of Elevators - internal 26,500

fibrous glass liner about 40 fest downstream of
cooling coils - 3/9/95.

Basidiomycetes #
Cladosporium (74)
Penicillium (10)
_ ' Bacteria (12)

# - sample number. Location-Date Collected - The sample collection site is described first

followed by the date the sample was collected. CFU/g - Colony Forming Units per gram of
material collected. Type (%) - Types of organisms and the percentages of each found. < -
less than values mean the levels were below the detection limit. n.a. - not applicable,
because no organisms were detected.

ate of Mi Microbial Guideli

-aaerasals - A screening range for fungal bioaerosols in office buildings has been used by the
innesota Department of Employee Relation, Employee Insurance Division, Safety and Industrial
vgiene Unit. These guidelines were developed based on numerous bioaerosol studies conducted
office buildings in Minnesota. The ranges which follow should only be used when samples are
<en using 2 three-piece 37 mm cassette with a 0.8 um pore size MCE filter (old style asbestos

ttes) with a flow rate of 3 - 4 LPM, total sample volume 300 - 400 liters, with the samples
llected open face with the filter cassette in the breathing zone of office workers (sampling
cedures similar to sampling for asbestos fibers). Sampling should occur during the normal work
urs of the occupants with the occupants present performing normal work activities. Most
>fessionals would consider this type of sampling to be semi-aggressive sampling.

¢ indoor concentrations of bioaerosols in the spring, summer and fall are normally less than the
door concentrations. Typically the bioaerosols are of the same type indoors and outdoors with
:w exceptions. During the winter, bioaerosol levels will be lower both indoors and outdoors, but
biggest changes occur outdoors when under some conditions the concentrations can be zero. In
spring, summer and fall the concentrations of bioaerosols outdoors and indoors, varies greatly
1in most cases the concentrations outdoors (and types of organisms) are 5 to 10 times higher then
concentrations indoors(There typically are a greater variety of organisms outdoors).

ien evaluating an office building for bioaerosols, an outdoor reference sample must always be
:n at the same time that indoor samples are taken. This outdoor sample becomes the reference
which the indoor samples are measured against.
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ur unit has concems when the indoor concentrations of bioaerosols are:

more than 25 colony forming units (CFU) per m’ of fungi from indoor sources, if there i
only one species present.

up t0 50 CFU per m’ of fungi from indoor sources should be considered acceptable if there
1s a mixture of species , :
up to 100 CFU per m?® of fungi from indoor sources should be considered acceptable if
dominated by Cladosporium or other common phylloplane fungi.

"he above numbers should be used only when outdoor reference concentrations are at or below
,000 CFU/m’. These numbers should be adjusted upwards in relation to outdoor concentrations.
“or example, if outdoor concentrations are 2,000 CFU/m3, these numbers should be doubled. The

ypes of organisms present are very important when evaluating samples.

Mhen the bioaerosols present indoors are the same organisms as are present outdoors but the levels
e above 100 CFU/m’, we believe the building's ventilation system is not filtering the outdoor air
sroperly.

’f the bioaerosols present indoors are different and/or the same but at concentrations above %
sutdoor concentrations and especially if at higher concentrations then the bioaerosols outdoors, it
indicates that these organisms are likely growing somewhere inside the building. The types of
bioaerosols present indoors are very important in making the decision as to whether these organisms
present a concern to the building occupants or not. Organisms of special concern include potential
onportunistic human pathogens (Aspergillus etc.), toxigenic fungi (Stachybotrys atra) and organisms
ich have been associated with hypersensitivity pneumonitis (Penicillium, Alternaria etc.). If .
opportunistic or toxigenic fungi are detected in the samples, critical result analysis is required. If
the frequency of these fungi is low (actual counts on the filter are at or below 2 CFU/filter,
concentrations below 5 - § CFU/m?), repeat sampling should be considered to determine whether
these fungi are transitional. If these fungi are at elevated concentrations or consistently identified
from samples, the source of these organisms needs to be determined.

Always remember that many factors or variables affect the results and individual responses.
Professional experience and judgement should be used with on-site observations to interpret the
results.

Wipe Sample Guidelines - general guidelines for fungus wet wipe samples are that less than 1,000
CFU/sq. cm (colony forming units per square centimeter) are within the normal range; 1,000 - 2,000
are considered borderline. Fungus levels more than 2,000 CFU/sq. cm have the potential of
significantly contributing to airborne populations. The quantity and types of microbes ne=d to be
considered when making this determination. If a large number of different types of organisms are
present, greater than 5, and one to three of these organisms are not present in large numbers, it is
likely that these organisms could have been deposited in this location rather than the microbes
actively growing in a location. On the other hand, if less than three organisms are present, and 1 or
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= of these are present in large numbers, then the microbes are likaly growing in a locatien.

Certain organisms like Asperzillus, Penicillium and Stachybotry's ne=d attention at relatively Jow

conczatrations. Levels above 1,000 CFU/sq. cm, when Aspergillus, Penicillium or Alternaria is the
predominate organisms is of concem.

Bacteria nezd to be teated separately from fungi and it is difficult to get meaningful resuls
Presenily guidelines for bacteria wipe samples have not besn developed. Bacteria liks a wer
environment and high levels of bacteria typically indicate that high relative humidicv (70%
plusy/condensation or liquid water was recently present in a location.

Drz Bulk Sample Guidelines - Bulk materials, such as carpet fibers, ceiling tiles, wall materials,
fibrous glass insulation, accumulatad dusts, etc., snould be sampled and analvzed. This is another
approach to locate sources of microbial amplifications. "Clean” and "suspect” materials should be .
taken for comparison purposes. Compare microbial conczatrations and tvpes of microbes identified.
Similar comparative approaches, as in wipe samples, should be used to detarmine if microorganisms
are growing in the materials or accurnulated as dusts.

The general guidelines for fungus dry bulk samples are that less than 10,000 CFU/G (Colony
Forming Units per gram of dust) are within the normal range; 10,000 - 100,000 CFU/G is considered
borderline. Microbial fungus levels more than 100,000 CFU/G has the potental of significantly
contributing to airborne populations. The quantity and types of microbes nezd to be considered
when making this determination. If 2 large number of different types of organisms are present,
greater than 5, and one to three of these organisms are not present in large numbers, it is likely that
these organisms could have been deposited in this location rather than the microbes actively growing
in a location. On the other hand, if less than three organisms are present, and 1 or 2 of these are
present in large numbers, then the microbes are likely growing in a location. Certain organisms like
Aspergillus, Penicilliuin and Stachybotrys need attention at relatively low concentrations. Levels

above 5,000 CFU/G when Aspergillus, Penicillium or Alternaria is the predominate organisms is of
concern.

Bacteria need to be treated separately from fungus and are very difficult to get meaningful results
because the types of bacteria are not normally known. Rough general guidelines on bacteria are that
" {evels less than 100,000 CFU/G are commonly found, 100,000 - 1,000,000 are borderline and levels
more than 1,000,000 should be considered to have the potential of significantly cc;ntﬂbuting to
airbome populations. Bacteria like a wet environment and high levels of bacteria typically indicate

that high relative humidity (70% plus)/condensation or liquid water was recently present in a
location.
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PERSONAL:
Address: 4303 Woodward Court
Chantilly, Virginia 20151
phone: 703-266-1912
FAX: 703-266-6887
email: sblevins@cox.rr.com
EDUCATION:

B.S. Biology, Virginia Tech. 1976.
George Mason University: Post Graduate Courses In Environmental Sciences

CERTIFICATIONS:

ASCP (SM}: American Society of Clinical Pathology, Specialist in Microbiology

EXPERIENCE:

January 1999 to Present

Position:

April 1997 - Dec 1998

Position:

Responsibilities:

Aerobiology Laboratory Associates, Inc.
11800 Sunrise Valley Drive, Suite 1250
Reston, Va. 20191

703-648-9150

CEQ, Laboratory Director

Applied Environmental, Inc.
11800 Sunrise Valley Drive, Suite 1200
Reston, VA 20191

Director, Aerobiology Laboratory Division

Provide technical assistance and sampling services for IAQ testing
protocols/and IAQ investigations

Air, surface, bulk and water analysis for bacteria and fungus
Specialize in Burkard and Allergenco non-viable spore trap analysis
Develop and maintain a large, diverse nationwide client base
Develop new assays and services in Aerobiology

Participatation in AIHA EMPAT



July 1994 - March 1997

Position:

Responsibilities:

October 1976 - July 1994

Position:

Responsibilities:

Position:

Responsibilities:

HP Environmental, Inc.
104 Elden Street
Herndon, Virginia 22070

Supervisor, Environmental Microbiology Lab

Provide technical assistance and analytical expertise for IAQ testing
IAQ site investigations

Developed and maintained a large, diverse nationwide client base
Analysis of environmental samples for bacteria and fungus
Specialized in Burkard non-viable spore analysis

Responsible for SOP’s and training of technicians

Managed all phases of microbiology laboratory

Develop new assays and services in Aerobiology

Participation in AIHA EMPAT

American Medical Laboratories, Inc.
P.O. Box 10841
Chantilly, Virginia 20151

Technical Supervisor, Microbiology

Selection and supervision of department personnel

Prepare annual budget for Microbiclogy Dept

Monitor cost per test/revenue ratio

Provide technical interpretation of clinical and environmental analysis
implementation of new test methods

Bench Supervisor, Microbiology

Validation studies for new test systems

Direct supervision of personnel

Conducted yearly employee performance reviews

Maintain technical expertise in all areas of Micro: bacteriology,
mycology, mycobacteriology, parasitology and environmental
microbiology

Monitored quality assurance



Paosition: Senior Technologist, Microbiology

Responsibilities: Develop expertise in specialty areas of mycology. parasitology,
mycobacteriology and environmental microbiology
Training of new employees and medical technology students
Cross training of technologists/technician

Position: Technologist, Microbiology
Responsibilities: All general procedures in general microbiology: blood, wound, urine,
TB, stool, and urogenital cultures; gram stain and acid fast stains

Routine serology procedures; IFA/FA

CONTINUING EDUCATION:

Introduction to Food and Air-Borne Fungi: Centraalbureau voor
Schimmelcultures{Netherlands)/Eastern Cereal and Qilseed Research Centre(Canada): 06/01
Pathogenic Species of Fusarium, Acremonium and Tricoderma: _ Identification, Ecology and
Pathogenic Species of Fusarium, Acremonium and Tricoderma: _Identification, Ecology and
Molecular Development : National Laboratory Training Network ‘06/01
Aspergillus Identification: National Laboratory Training Network 04/01
Penicillium Identification: National Laboratory Training Network 04/00
McCrone Research Institute “Introduction to Non-Biological Particles” May 2000
Medically Significant Mycotoxigenic Fungi: National Laboratory Training Network 5/98
Non-viable training course at Environmental Microbiology Laboratory 10/96
Advanced Aerobiology sponsored by Pan American Aerobiology Society and
University of Montreal 7/96
Biological Contamination of Indoor Environments: Mid Atantic Training Center
and EPA Region 9 3/96 _
Laboratory Identification of Emerging Pathogens from Clinical and EnvironmentallLaboratory
Identification of Emerging Pathogens from Clinical and Environmental
Sources (National Laboratory Training Network) 9/95
US Public Health Service - Division of Federal Occupational Health: Fungi and
Bacteria in Indoor Air Environments: Health Effects, Detection and Remediation 9/94
American Academy of Allergy, Asthma and Immunology: Aeroallergen Identification Course 3/94
University of Michigan: Bioaerosols: Health Effects, Exposure Assessment and Control
10/92 & 10/90
American Society of Testing and Materials: _Biological Contaminants of Indoor
Environments 7/89

PROFESSIONAL ORGANIZATIONS

American Industrial Hygiene Association
American Society of Testing and Materials
American Society of Microbiology
American College of Clinical Pathologists
International Aerobiology Association

Pan American Aerobiology Association
Mycological Society of the Americas
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SCHNEIDER LABORATORIES

INCORPORATED
2512 W. Cary Street » Richmond, Virginia « 23220-5117
804-353-6778 « 800-785-LABS (5227) » (FAX) 804-353-6928

Exceflence in Service and Technology
AlHA 8936, ELLAP 8936, NVLAP 1150, NYELAP 11413, CAELAP 2078, NC 593, SC 93003

LABORATORY ANALYSIS REPORT

Formaldehyde-SKC Analysis by NIOSH 2016 Method

ACCOUNT # 1929-02-253 DATE COLLECTED: 04/2/2002

CLIENT: Baker Environmental DATE RECEIVED: 04/3/2002
ADDRESS: 420 Rouser Road, Airport Office Park Bld DATE ANALYZED: 04/3/2002
Coraopolis PA 15108 DATE REPORTED: 04/4/2002

PO NO.: '

PROJECT NAME: BRITTIN ES Follow-up

PROJECT NO.: 23970-011-0001-00002

JOB LOCATION: Ft. Stewart, GA MEDIA TYPE: SKC BADGE

SLI Client Sample Flow Sample Total Actual 8 Hour Actual 8 Hour Report

Sample Sample Time Rate Volume HCHO Exp TWA Exp TWA Limit

No. No. (min) (L/min) L) (mg)* (mgim?)* (mg/m’)* (PPM) (PPM) (mg)*™

2230173 663242 456 0.029 13.04 0.0004 0.0307 0.0291 0.0250 0.0237 0.0004

2230174 663246 472 0.029 13.50 0.0005 0.0370 0.0364 0.0302 0.0297 0.0004

2230175 663280 450 0.029 12.87 0.0004 0.0311 0.0291 0.0253 0.0237 0.0004

2230176 663847 451 0.029 1290 < (0.0004 <0.0310 <0.0201 <0.0252 <0.0237 0.0004

2230177 663881 448 0.029 12.81 < 0.0004 <0.0312 <0.0291 < 0.0254 <0.0237 0.0004
. 2230178 663880 447 0.029 1278 < 0.0004 <0.0313 < 0.0291 <00255 <0.0237 0.0004
' 2230179 663236 446 0.029 1276 < 0.0004 <0.0314 < 0.0291 < 0.0255 < 0.0237 0.0004

2230180 663873 442 0.029 1264 < 0.0004 <0.0316 <0.0291 <0.0258 <0.0237 0.0004

2230181 663263 441 0.029 1261 < 0.0004 <0.0317 <0.0291 <00258 <0.0237 0.0004

2230182 663234 438 0.029 1253 < 0.0004 <0031 <0.0291 <0.0260 < 0.0237 0.0004

2230183 663939 437 0.029 1250 < 0.0004 <0.0320 <0.0291 < 0.0261 < 0.0237 0.0004

2230184 663865 435 0.029 12.44 < 0.0004 <00322 <0.0291 <00262 <0.0237 0.0004

2230185 663248 435 0.029 1244 < 0.0004 <0032 <0020 < 0.0262 < 0.0237 0.0004

2230186 663893 433 0.029 12,38 0.0004 0.0323 0.0291 0.0263 0.0237 0.0004

2230187 663958 432 0.029 12.36 < 0.0004 <0.0324 <0.0291 <00264 <0.0237 0.0004

2230188 663918 427 0.029 12.21 < 0.0004 <00328 <0.0291 <0.0267 < 0.0237 0.0004

2230189 663896 414 0.029 11.84 0.0004 0.0338 0.0291 0.0275 0.0237 0.0004

QC Laboratory Blank < 0.0004

QC Spike 1 - 0.008 mg 0.0079 99.0%

QC Spike 2 - 0.008 mg . 0.0078 98.0%

QcC Spike 3 - 0.008 mg 0.0081 101.0%

ANALYST: BERNARD H. HOWARD W
REVIEWED BY”

OSHA Permissible Exposure Limit (PEL) for Formaldehyde-SKC is 0.92 mg/m® [0.75 PPM ] for 8 hour TWA.
* For true values assume two (2) significant figures.
** Reporting Limit represents the lowest reportable concentration of the tested substance.

Exposure calculations are based on client-supplied information and assume zero exposure for time not sampled.
Standard and spike values are reported as percent recovery for Quality Control purposes.

All testing is performed in strict accordance with Schneider Labosatories, Inc. protocol.



SCHNEIDER LABORATORIES

INCORPORATED
2512 W. Cary Street « Richmond, Virginia * 23220-5117
804-353-6778 « 800-785-LABS (5227) « (FAX) 804-353-6928
Excellence in Service and Technology
AIHA/ELLAP 100527, NVLAP 1150, NYELAP 11413, CAELAP 2078, NC 593, SC 93003

LABORATORY ANALYSIS REPORT

Asbestos and Other Fibers Counted By NIOSH 7400 Method, Issue 2, Aug. 12, 1994

ACCOUNT: 1929-02-254 DATE COLLECTED: 4/ 2/2002
CLIENT: Baker Environmental DATE RECEIVED: 4/ 8/2002
ADDRESS: 420 Rouser Road, Airport Office Park Bid DATE ANALYZED: 4/ 9/2002
Coraopolis, PA 15108 DATE REPORTED: 4/ 9/2002
PO NO.: RESPIRATOR:
PROJECT NAME: Brittin ES Follow-Up
PROJECT NO.:  23970-011-001-00002
JOB LOCATION: Ft. Stewart, GA
Area and Environmental Samples
SLI Client Sample Sample Flow Sample Sample Fiber Actual
Sample Sample Identification Date Rate Time Volume Count Exposure
No. No. (L/min) {min) (L) (fffield) (f/cc)
2233819 85996 C3-Center 4/ 2/2002 2.40 348 836.9 <0.055 <0.003
2233820 85997 C2-Center 4/ 2/2002 2.29 349 797.4 <0.055 <0.003
2233821 85998 C12-Center 4/ 2/2002 222 363 807.6 <0.055 <0.003
2233822 85995 B6-Center 4/ 2/2002 2.31 347 799.8 <0.055 <0.003
2233823 85999 B5-Center 4/ 3/12002 2.40 260 624.0 <0.055 <0.004
2233824 86000 B12- Back Center 4/ 3/2002 2.28 261 593.7 <0.055 <0.005
2233825 86001 A4-Back Center 4/ 3/2002 2.30 261 600.3 <0.055 <0.004
2233826 86002 AT7-Center 4/ 3/2002 228 261 595.0 <0.055 <0.005
2233827 86003 A11-Center 4/ 3/2002 2.39 183 437.3 <0.055 <0.006
2233828 86004 Blank 4/ 3/2002 0.00 0 0.0 <0.055
2233829 86005 Blank 4/ 3/2002 0.00 0 0.0 <0.055
ANALYST: MELISSA M. KANODE XVJNW«V,A
Total no. of pages in report = REVIEWED BY \ JEAN L. MAYES

OSHA PEL is 0.1 f/cc for 8h TWA. Method limit: 0.01 f/cc.
Exposure calculations are based on client-supplied information. 8 hour TWAs assume zero exposure for time not sampled.
Microscopic field area (mm?): 0.00785. Estimated limit of detection: 7 f/mm?

Estimated relative standard deviations: Intra-Laboratory: + 0.29; Inter-Laboratory: + 0.38.



