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LIMITED INDOOR AIR QUALITY ASSESSMENT 
TRAUTMANN ELEMENTARY SCHOOL 

810 Lindenwood Drive, Laredo, Texas 
Terracon Project No. 90107327 

 

1.0 INTRODUCTION 

1.1 Scope of Services 

Terracon Consultants, Inc. (Terracon) conducted a Limited Indoor Air Quality (IAQ) Assessment 
on December 14, 2010 for specific locations at Trautmann Elementary School located at 810 
Lindenwood Drive in Laredo, Texas.  The objective of this assessment was to gather data and 
render an opinion regarding the absence or presence of potential microbial growth concerns in 
several sub-grade classrooms.  Samples were collected from two areas and analyzed for sewer 
gas indicators, total volatile organic compounds (TVOCs), and total microbial volatile organic 
compounds (TMVOCs).   In addition, samples of particulate matter in air were collected from 
two locations and analyzed for obvious indicators of potential skin irritants.  Bulk dust samples 
were also collected from the same areas and analyzed for common allergens.  Access to the 
areas assessed was provided by United Independent School District (UISD) personnel. 
 

1.2 Standard of Care 

Terracon conducted this assessment in general accordance with acceptable industry standards, 
our proposal, and the Texas Mold Assessment and Remediation Rules established by the 
Texas Department of State Health Services (TDSHS).  Guidelines established by the American 
Industrial Hygiene Association Report of Microbial Growth Task Force, 2001 and the United 
States Environmental Protection Agency (USEPA), Mold Contamination in Public Buildings: A 
Guide to Recognition and Management, 2001 also served as references for this assessment.   
 

1.3 General Conditions and Limitations 

The field activities for this limited indoor air quality assessment were conducted on December 
14, 2010, in general conformance with the authorized scope of work included in Terracon’s 
proposal number P90100976.  Certain aspects of this project, such as the number and specific 
locations where samples were collected, were modified in the field based on conditions 
encountered at Trautmann Elementary School, and were made in conjunction with the UISD 
Environmental Officer.  The level of effort and associated tasks completed for this assessment 
were limited to the parameters and defined limitations included in our proposal.  Terracon did 
not attempt to identify every potential exposure or hazard present in the subject building.  
Molds are ubiquitous to the environment, and have somewhat specific requirements for survival 
and growth.  Elevated mold concentrations in indoor environments occur when both moisture 
and an available food source are present. 



Limited Indoor Air Quality Assessment 
Trautmann Elementary School ■ Laredo, Texas  
January 11, 2011 ■ Terracon Project No. 90107327 

 
 

 

Reliable ■ Responsive ■ Convenient ■ Innovative 2 

Indoor food sources for mold growth can include organic materials such as those resulting from 
a flood or sewer back up, or building materials high in cellulose such as, but not limited to, 
carpet backing, drywall paper or ceiling panels.  Moisture sources in buildings can occur as a 
result of leaks from water or sewer lines, moisture intrusion through walls and foundations, or as 
condensation on windows or in the HVAC (heating, ventilating, and air conditioning) systems.   
 
In some areas of the United States, relative humidity during certain times of the year is high 
enough to serve as a moisture source.  In order to reduce the potential occurrence or 
recurrence of mold growth in indoor environments, sources of indoor moisture must be 
eliminated or controlled.   
 
The results, findings, conclusions, and recommendations expressed in this report are based on 
conditions observed during our limited assessment.  Many factors such as weather conditions, 
building occupancy, ventilation patterns, and seasonal variations in mold levels can affect the 
conditions observed.  The information contained in this report should not be relied upon to 
represent conditions that existed previously or at a later date.  Terracon does not warrant the 
services of regulatory agencies, laboratories, or other third parties supplying information, which 
may have been used in the preparation of this report.  No warranty, express or implied is made. 

1.4 Reliance 

This report is for the exclusive use of the client for the project being discussed.  No other 
individual or entity may rely on this report without the written permission of Terracon and United 
Independent School District.  Reliance on this report by any additional authorized party will be 
subject to the key understandings and limitations stated in the proposal, this report, and the 
Services Agreement form (Exhibit B) executed by United Independent School District. 

2.0 SITE DESCRIPTION 

2.1 Building Description 

The portion of the school evaluated consists of an approximately 30,000-square foot portion of 
sub-grade classrooms located at Trautmann Elementary School in Laredo, Texas.  It is our 
understanding that there have been water intrusion issues in Room #29, as well as sulfur/sewer 
odors and general IAQ concerns in a number of areas.  A wastewater lift station that was 
located in the sub-grade level was recently removed.  Reportedly, a below-ground water main 
leak has been detected on the exterior of the building.   
Interior wall systems observed in the majority of the sub-grade building areas accessed consist 
of masonry block and plaster finishes with very limited use of drywall construction.  Ceiling 
materials consist of suspended acoustic ceiling tiles in the majority of the classroom and 
common areas.  Flooring materials consist of vinyl tiles in the majority of the interior spaces.  
The building heating and cooling is accomplished by a numerous air handler units. Roofing 
materials were not inspected as part of this assessment.     
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2.2 Interviews with Facility Representatives 

Based on information provided by UISD personnel, it is Terracon’s understanding that indoor air 
quality (IAQ) concerns have been raised by members of the faculty pertaining to an 
approximately 30,000-square foot portion of sub-grade classrooms located at Trautmann 
Elementary School in Laredo, Texas.  The IAQ issues have involved respiratory concerns, 
allergies, and skin irritations.  A wastewater lift station located on the sub-grade level of the 
building was recently removed, and sulfur or sewer smells have been reported in a number of 
areas.  Similar odors have also been reported in the school kitchen in the ground level.  The 
school building has experienced water intrusions through wall plugs and floor penetrations in 
Room #29, a problem that was traced to a leaking water main that has reportedly been repaired.   
 
The majority of the areas of concern in the building are currently being used, but assessment 
activities were conducted after school was dismissed.  The UISD Environmental Officer who 
accompanied Terracon during the site visit indicated that, other than the seepage into Room 
#29, there had not been major water intrusion into the building.  Other UISD facility 
representatives stated that leaks from a kitchen drainpipe that runs in the plenum above some 
of the below-grade classrooms have also been reported in the past.  The below-grade area at 
the school uses the hallways as the return air conduit resulting in a positive pressure that may 
reduce air circulation in some portions of the building.     
 
Terracon was requested to collect non-culturable spore trap air samples in a number of 
classrooms where IAQ concerns have been reported to evaluate ambient concentrations of 
airborne mold spores, as well as perform a visual assessment to investigate for potential water 
intrusions and fungal amplification.  Additional testing was conducted to assess specific areas 
for TVOCs (including sewer gas indicators), TMVOCs, common allergens, and potential skin 
irritants.  Terracon conducted a visual assessment of building conditions and collected ambient 
air and bulk dust samples on December 14, 2010. 
 

3.0 EVALUATION CRITERIA 

3.1 Visual Observations 

Since many building materials can provide a source of food for mold, water is the limiting factor 
in minimizing the potential for its growth.  Therefore, visible mold, excessive dirt, and water-
damaged building materials are undesirable conditions for indoor environment.  When these 
conditions are observed, it indicates a need to conduct additional remediation to minimize the 
potential for mold-related issues. 

3.2 Temperature and Relative Humidity 

Indoor air temperature and relative humidity are physical conditions important to the perception 
of comfort.  The American Society of Heating, Refrigerating, and Air-Conditioning Engineers 
(ASHRAE) has published recommendations regarding thermal comfort.  ASHRAE Standard 55-
2004, Thermal Environmental Conditions for Human Occupancy, identifies six primary factors 
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that affect comfort: metabolic rate (affected by the activity being performed), clothing insulation, 
air temperature, radiant temperature, air speed, and humidity.  Although the relationships are 

complex, a temperature range between 73 and 79 degrees Fahrenheit (F) with relative 
humidity between roughly 20 and 60 percent (%) is recommended for persons doing “office” 
work and wearing light summer clothing.  Higher temperatures require lower humidity for 

comfort.  For persons in winter clothing, temperatures can range between 68 and 75F, with 
relative humidity between 30 and 60%.  In order to avoid conditions sufficiently moist to promote 
the growth of molds or other biogrowth, relative humidity should not exceed 60%. 

3.3 Bioaerosol Exposure Limits (Air Samples) 

Microorganisms are ubiquitous in the environment, and have specific requirements for survival 
and growth.  In the indoor environment, microorganisms often exist as bioaerosols.  Bioaerosols 
are airborne particles that are living or were released from a living organism.  At present, no 
mandatory regulations or standards have been established for the maximum allowable 
concentration of bioaerosols such as mold spores.  Although bioaerosols have not been 
conclusively associated with adverse health effects commonly noted in building-related 
complaints (e.g., mucous membrane irritation, headache, and fatigue) some studies and case 
histories have shown correlations between these symptoms and microbial contamination of 
humidification and cooling systems. 
 

When moisture intrusions become chronic or involve sewage contamination, potentially 
toxigenic (toxin producing) molds, such as the genus Stachybotrys, may become pervasive. 
Stachybotrys has received significant media attention in recent years due to its ability to 
produce toxins.  Although there is currently inadequate evidence to support the conclusion that 
exposure to these mold-produced toxins (mycotoxins) in the indoor environment are causally 
related to symptoms or illnesses, remediation of surfaces contaminated with mold is warranted 
to reduce the likelihood of potential health effects related to mold exposure. 
 
Over the past several years, industrial hygienists and researchers from a number of 
governmental and non-governmental agencies have collectively gathered a significant body of 
data from air, dust, and surface samples during both investigative studies and mold abatement 
projects.  The recommended criteria for evaluating airborne mold concentrations which have 
emerged from peer-reviewed publications include the following: 
 
1. The mold concentration in indoor air should be quantitatively lower than, but qualitatively 

similar to, that of outdoor air. 
2. The presence of one or more mold species at significant levels indoors but not outdoors 

is evidence of indoor amplification (i.e., biological growth occurring in the indoor 
environment). 

 
3. Pathogenic (disease causing) and toxigenic (toxin-producing) molds should not be 

amplified. 
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Moisture sources in buildings occur most commonly as water and/or sewer leaks, moisture 
intrusion through walls and foundations, or as condensation in HVAC systems.  In some areas 
of the United States, the relative humidity during certain times of the year is high enough to act 
as a significant moisture source alone.   
 

Indoor food sources for mold can be any organic material provided by a flood or sewer backup, 
or cellulosic materials present in the building such as carpet backing, linoleum backing, drywall 
paper, ceiling panels, or the buildup of plant and/or animal debris on inorganic surfaces.  Skin 
cell fragments are a significant food and colonizing source in office buildings and private homes 
where a high occupancy exists or where adequate housekeeping is not performed.  
 
Molds colonize most readily when air disturbance is minimal.  For this reason, mold colonization 
occurs most frequently in closed or concealed spaces such as closets, storerooms, basements, 
refrigeration units, or on the back or underside surface of furniture.   
 

3.3.1 Outdoor Assemblage of Molds  

Over 90% of outdoor assemblages of mold spores are commonly populated with the following 
species (listed in order of descending abundance):  
 

 Cladosporium 
 Mushroom-like fungi (ascospores and basidiospores) 
 Alternaria 
 Rusts and smuts (colonizing primarily flower and leaf parts) 
 Aspergillus and Penicillium (soil and moist cellulosic surfaces) 

 

These common spores colonize in decaying vegetation and/or soil.  The remaining molds listed 
in this report normally occur with a frequency of less than 10% of the total spore count.  
 

3.3.2 Indoor Assemblage of Molds  

The following mold species are most commonly susceptible to indoor amplification and typically 
comprise over 90% of indoor mold growth.  In approximate order of descending abundance, 
these species include:  
 

 Penicillium species 
 Aspergillus species  
 Cladosporium 
 Stachybotrys 
 Alternaria, Ulocladium, Chaetomium 
 Zygomycetes (Mucor and Rhizopus) 

 

As a general rule, total indoor airborne spore concentrations in a “typical” clean HVAC-supplied 
building are comparable to outside concentrations but occur at levels 50% to 25% below the levels 
measured in the outside sample.   
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3.4 TVOCs and TMVOCs  

TVOCs are a broad category of chemical compounds that include components of many 
common office supplies and products such as paints, mothballs, some janitorial supplies, 
photocopiers, insecticides, carbonless office forms, building materials such as construction 
adhesives, and sewer gas components.  Examples of VOCs found in some of these products 
are benzene, toluene, trichloroethylene, methyl ethyl ketone, and acetone.  Sewer gas 
indicators found in VOCs include a variety of sulfide compounds.  
 

VOCs may also be released by microorganisms such as molds. These microbial VOCs 
(MVOCs) represent a variety of chemical classes, including alcohols, amines, aldehydes, 
ketones, sulfides, and basic hydrocarbons. Numerous MVOCs are released from mold and 
actual MVOC patterns depend on both the type of mold and the material on which it is growing. 
Identification and quantification of MVOCs may assist in identifying and locating mold growth 
and differentiating mold growth odors from other VOC odors. 
 
Although the OSHA has established PELs for many of these chemicals, concentrations in non-
industrial indoor air seldom exceed the OSHA limits.  However, as with all chemical 
contaminants, different people are affected differently by exposure to even low concentrations of 
TVOCs/TMVOCs. Common symptoms of exposure include nausea; dizziness; eye, mucous 
membrane and respiratory tract irritation; headache and fatigue.  
 
No federal or state agency has published a specific limit for TVOCs or TMVOCs in indoor air; 
however the European Union and the U.S. Green Building Council (USGBC) have 
recommended a limit of 500 nanograms per liter (ng/L) for TVOCs.  Based on information 
provided with the analytical report from Prism Analytical Technologies, Inc. (PATI), TVOC 
concentrations between 500 and 700 ng/L are considered marginal in office environments. 0F

1 
TMVOC concentrations less than 8 ng/L are considered minimal and indicate that actively 
growing molds may be present, but are at or below levels found in most homes and working 
environments.1F

2  Values between 8 - 30 ng/L indicate a low level of mold that may affect 
sensitive individuals; levels of 30 - 150 ng/L indicate the presence of actively growing mold and 
occupants will probably be affected.2 

3.4 Potential Skin Irritants2F

3 

Skin irritation may be caused by the following:  
 

 Chemical agents are the main cause of occupational skin diseases and 
disorders. These agents are divided into two types: primary irritants and 
sensitizers. Primary or direct irritants act directly on the skin though chemical 

                                                 
1 Technical Bulletin 531 rev 3 attached to the analytical report in Appendix B. 
2 PATI analytical report in Appendix B. 
3 NIOSH Safety and Health Topic - Skin Exposures & Effects. Posted at http://www.cdc.gov/niosh/topics/skin/. 
Accessed 1/6/2011. 
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reactions. Sensitizers may not cause immediate skin reactions, but repeated 
exposure can result in allergic reactions. Skin may be exposed to hazardous 
chemicals through:  

 

 direct contact with contaminated surfaces,  

 deposition of aerosols,  

 immersion, or 

 splashes. 
 

 Physical agents such as extreme temperatures (hot or cold) and radiation 
(UV/solar radiation). 

 Mechanical trauma includes friction, pressure, abrasions, lacerations and 
contusions (scrapes, cuts and bruises).  

 Biological agents include parasites, microorganisms, plants and other animal 
materials. 

 
Contact dermatitis is defined as an inflammation of the skin resulting from exposure to a 
hazardous agent. Common symptoms of dermatitis include: 
 

 Itching,  
 Pain,  
 Redness,  
 Swelling, 
 The formation of small blisters or wheals (itchy, red circles with a white centre) on 

the skin, 
 Dry, flaking, scaly skin that may develop cracks. 

 
Occupational contact dermatitis (OCD) may be irritant or allergic. Irritant OCD is inflammation 
that results from a non-immunologic reaction and is caused by damage to skin following 
exposure to a hazardous agent. The reaction is typically localized to the area of contact. Allergic 
contact dermatitis is an immunologic reaction triggered by contact with a skin allergen in a 
person who is already sensitized to the allergen. 
 

3.5 Common Indoor Allergens 

Although many fungi are known allergens, not all fungi have been shown to be allergenic.  
Presently, it is not known what airborne concentration of mold spores/hyphal fragments is required 
to induce an allergic reaction.  Furthermore, it is quite possible that this quantity will never be 
known, since individuals respond to different levels of spores (or allergens) and different molds 
have different sizes and varying amounts of antigens.  Chronic exposure to large airborne 
concentrations of fungal material can induce allergy or hypersensitivity in certain individuals.  In 
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some cases, chronic exposure to fungal spores can result in a flu-like debilitating disease known as 
hypersensitivity pneumonitis (HP).   
 
Allergies and HP can also be caused by other proteinatious airborne materials (i.e., cockroach 
antigens, dust mite feces, etc.).  Sensitized people subsequently respond to very low levels of 
environmental antigens.  To date, there is no data that supports a threshold limit or dose-response 
relationship for exposure to fungal aeroallergens.  The Occupational Safety and Health 
Administration (OSHA), the National Institute for Occupational Safety and Health (NIOSH), and 
other occupational health related associations, have not established permissible exposure limits 
(PELs), recommended exposure limits (RELs), or other limit values for aeroallergens.  Most 
environments (air, water, and solid surfaces) contain a wide variety of fungi.  However, no research 
indicating acceptable levels for indoor bioaerosols has been widely accepted by industrial hygiene 
professionals. 
 

4.0 FIELD ACTIVITIES 

4.1 Parameters 

This limited indoor air quality assessment involved a visual inspection of the areas of concern 
and sample collection for specific parameters on the sub-grade level of the school as well as the 
kitchen on the ground floor.  In addition to visual observations, measurements were made for 
temperature and humidity, and samples were collected in select areas for non-culturable mold, 
TVOCs, and TMVOCs.  Samples of particulate matter in air were also tested for obvious 
indicators of potential skin irritants, and bulk dust samples were tested for common allergens.  
Access to the areas assessed was provided by UISD personnel. 
 

4.2 Visual Assessment 

The visual assessment included observation of accessible surfaces and did not include 
observations of hidden conditions such as unexposed areas, interior of wall cavities, secured 
HVAC systems, or behind wall paneling or vinyl wall coverings that had not become detached.   
 

4.3 Temperature and Relative Humidity 

Terracon measured temperature and relative humidity (RH) using an AMPROBE TH-2A Digital 
Thermo Hygrometer, a handheld electronic monitoring instrument.  The instrument provides 
direct-reading measurements of temperature and relative humidity.   
 

4.4 Air Samples 

During this limited assessment, Terracon collected 12 non-culturable air samples for total 
bioaerosols using a calibrated sampling pump and Allergenco-D/Air-O-Cell™ cassettes.  This 
sampling method uses an impaction technique to collect total airborne particulates, including mold 
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spores.  Samples were taken from the indoor and outdoor air to evaluate the condition of the air 
in the sub-grade level of the subject building.  The classrooms and other areas that were 
sampled included Rm #1, Rm #2, Rm #3, Rm #7, Rm #7, Rm #12, Rm #17, Rm #25, Rm #27, 
Rm #28, and Rm #29, as well as a sample of the outdoor ambient air.  All sample collection 
events ran for five minutes at 15 liters per minute.  Samples were submitted under chain of custody 
(COC) to Steve Moody Micro Services, LLC (SMMS) in Farmers Branch, Texas for microscopic 
analysis.  SMMS is a Texas Department of State Health Services (TDSHS) licensed mold 
laboratory, which participates in the AIHA Laboratory Accreditation Programs, LLC Environmental 
Microbiology Proficiency in Analytical Testing (EMPAT) program.  
 

4.5 TVOCs and TMVOCs 

Terracon used multi-matrix sorption tubes attached to calibrated air sampling pumps to monitor 
TVOC and TMVOC concentrations in Rm #7 in the sub-grade level and in the kitchen area on 
the ground floor of the building. The two areas have experienced intermittent sulfur or sewer 
odors, although the condition was not evident at the time of the field activities. The air samples 
were submitted under COC to Prism Analytical Technologies, Inc. (PATI), Mount Pleasant, 
Michigan.  PATI is accredited by the AIHA Laboratory Accreditation Programs, LLC under the 
Industrial Hygiene Laboratory Accreditation Program (IHLAP).  
 

4.6 Potential Skin Irritants 

Two samples of airborne particulate matter were collected at the school from Rm #1 and Rm 
#12.  The samples were collected using calibrated air sampling pumps and 37-millimeter (mm) 
open-faced cassettes with 0.45-micrometer (µm) mixed cellulose ester (MCE) filters. The 
cassettes were positioned facing upwards as instructed by the laboratory.  Upon completion of 
the sampling event, the filter cassettes were closed and sent with a COC to EMSL Analytical, 
Inc. (EMSL), in Cinnaminson, New Jersey laboratory for microscopic analysis.  EMSL’s 
Cinnaminson laboratory is accredited by the AIHA Laboratory Accreditation Programs, LLC 
under IHLAP.  
 

4.7 Common Indoor Allergens 

Two bulk dust samples were collected for testing of common indoor allergens from the top of 
shelves located behind the teacher’s desks in Rm #1 and Rm #12.  The samples were collected 
using 25-mm dust sampling cassettes with 0.45-µm MCE filters. Upon completion of the 
sampling event, the filter cassettes were sent with a COC to EMSL Analytical, Inc. (EMSL), 
Cinnaminson, New Jersey laboratory for analysis. 
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5.0 RESULTS 

5.1 Visual Assessment 

 The overall building hygiene observed appeared acceptable.  It was noted that 
air handling equipment was operational in all areas accessed at the time of the 
assessment and indoor temperatures were observed to be consistent and within 
ASHRAE guidelines for persons doing office work.    

 
 Water-stained ceiling tiles were observed in several rooms and hallways as 

noted in Table 1 in Section 5.2.  Although not verified, it appears the water 
intrusions are related to a kitchen drain line, roof leaks and/or condensation on 
air conditioning lines.  There had not been a major rainfall event in Laredo for 
some time, and it could not be determined if there are currently active leaks at 
Trautmann Elementary School.  However, based on discussions with the UISD 
Environmental Officer, it is our understanding that there have not been recent 
repairs made to the roof.   

 
 No visible growth was observed on the water-stained ceiling tiles.  Table 1 

summarizes observations related to potential air quality conditions made during 
the visual assessment of the site.    

 

5.2 Temperature and Relative Humidity 

The measured temperature levels in the building ranged from 70.3°F to 71.8°F.  The measured 
RH levels in the building ranged from 41.2% to 52.3%.      

 
Table 1 

Visual Assessment, Temperature and Relative Humidity 

Room 
Number Visual Assessment 

Temperature 
(°F) 

Relative 
Humidity 

(%) 

29 Staining on ceiling tiles not observed 70.4 52.3 

28 Staining on ceiling tiles not observed 70.5 43.7 

27 Staining on ceiling tiles not observed 70.3 47.5 

25 Staining on ceiling tiles not observed 70.3 42.3 

9 Upon returning to make visual observations, door 
was locked 

70.6 44.4 

7 Ceiling tile containing water stain near center of 
room 

71.8 43.7 

3 Ceiling tile containing water stain near AC vent 70.8 44.7 

2 Staining on ceiling tiles not observed 71.0 41.2 
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Table 1 
Visual Assessment, Temperature and Relative Humidity 

Room 
Number Visual Assessment 

Temperature 
(°F) 

Relative 
Humidity 

(%) 

1 Staining on ceiling tiles not observed 71.7 43.7 

12 Staining on ceiling tiles not observed 70.8 44.1 

17 Upon returning to make visual observations, door 
was locked 

70.6 43.3 

Outside N/A 70.8 42.2 

 
All readings were within the levels (73°F to 79°F for temperature and 30% to 60% for RH), 
recommended by ASHRAE. 

5.3 Airborne Spore and Particulate Analysis Results 

Total airborne mold spore concentrations in the tested area ranged from 26 to 247 particles per 
cubic meter of air (particles/m3).  The total airborne mold spore concentration for the outdoor 
sample was 702 particles/m3.  The types of outdoor mold spores identified were considered by 
the analytical laboratory as typical for the outdoor environment.  The types of outdoor and 
indoor spores were similar and no Stachybotrys was identified in any air sample collected 
during the assessment. 
 
Airborne particulates include hyphae, fibers, and epithelial (skin) cells.  The hyphae ranged from 
39 to 195 particles/m3, the fibers ranged from 195 to 1,144 particles/m3, and the epithelial cells 
ranged from 624 to 3,263 particles/m3. 
 

Table 2 
Airborne Spores and Particulates 

Room/ 
Area 

Sample 
Location 

Mold Spores 
(particles/m3) 

Predominant Genera 
Identified3F

4 

Other Airborne 
Particulates 

(particles/m3) 
Rm #1 Center front of 

class / 2 ft up 
130 Cladosporium spp. 

Drechslera spp. 
Curvularia spp. 
Nigrospora spp. 

Hyphae = 130 
Fibers = 806 
Epithelial cells = 1,833 

Rm #2 Center front of 
class / 2 ft up 

182 Cladosporium spp. 
Alternaria spp. 
Pithomyces spp. 
Curvularia spp. 
Nigrospora spp. 

Hyphae = 65 
Fibers = 325 
Epithelial cells = 1,651 
Pollen = 26 

                                                 
4 See analytical laboratory report in Appendix B for all genera observed in the air samples. 



Limited Indoor Air Quality Assessment 
Trautmann Elementary School ■ Laredo, Texas  
January 11, 2011 ■ Terracon Project No. 90107327 

 
 

 

Reliable ■ Responsive ■ Convenient ■ Innovative 12 

Table 2 
Airborne Spores and Particulates 

Room/ 
Area 

Sample 
Location 

Mold Spores 
(particles/m3) 

Predominant Genera 
Identified3F

4 

Other Airborne 
Particulates 

(particles/m3) 
Rm #3 Center front of 

class / 2 ft up 
91 Cladosporium spp. 

Alternaria spp. 
Nigrospora spp. 

Hyphae = 104 
Fibers = 767 
Epithelial cells = 2,301 
Pollen = 13 

Rm #7 Center front of 
class / 2 ft up 

247 Cladosporium spp. 
Alternaria spp. 
Drechslera spp. 
Curvularia spp. 
Nigrospora spp. 

Hyphae = 195 
Fibers = 897 
Epithelial cells = 3,263 

Rm #9 Center front of 
class / 2 ft up 

221 Cladosporium spp. 
Drechslera spp. 
Curvularia spp. 
Nigrospora spp. 

Hyphae = 156 
Fibers = 1144 
Epithelial cells = 2,509 

Rm #12 Center front of 
class / 2 ft up 

39 Aspergillus/Penicillium – like 
Cladosporium spp. 

Hyphae = 39 
Fibers = 208 
Epithelial cells = 273 

Rm #17 Center front of 
class / 2 ft up 

26 Cladosporium spp. 
Nigrospora spp. 

Hyphae = 26 
Fibers = 195 
Epithelial cells = 624 

Rm #25 Center front of 
class / 2 ft up 

104 Cladosporium spp. 
Drechslera spp. 
Curvularia spp. 
Nigrospora spp. 
Pithomyces spp 

Hyphae = 156 
Fibers = 936 
Epithelial cells = 2,262 

Rm #27 Center front of 
class / 2 ft up 

65 Cladosporium spp. 
Nigrospora spp. 

Hyphae = 104 
Fibers = 624 
Epithelial cells = 1,209 

Rm #28 Center front of 
class / 2 ft up 

130 Cladosporium spp. 
Alternaria spp. 
Drechslera spp. 
Nigrospora spp. 
Pithomyces spp 

Hyphae = 195 
Fibers = 338 
Epithelial cells = 1,508 

Rm #29 Center front of 
class / 2 ft up 

52 Cladosporium spp. 
Alternaria spp. 

Hyphae = 65 
Fibers = 572 
Epithelial cells = 962 
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Table 2 
Airborne Spores and Particulates 

Room/ 
Area 

Sample 
Location 

Mold Spores 
(particles/m3) 

Predominant Genera 
Identified3F

4 

Other Airborne 
Particulates 

(particles/m3) 
Outside Outside 

cafeteria  
702 Aspergillus/Penicillium – like 

Cladosporium spp. 
Alternaria spp. 
Drechslera spp 
Curvularia spp. 
Nigrospora spp. 
Pithomyces spp 

Hyphae = 208 
Fibers = 169 
Pollen = 52 

 
The mold spore concentrations in tested areas of the building were below those observed in the 
ambient, exterior environment and are approximately equivalent to those found in a non-
complaint area of the building.  Because the types of mold spores identified in indoor air are 
similar to those found in outside air and indoor concentrations are less than outdoor 
concentrations, the source of the indoor airborne mold spores is likely filtered, outdoor air rather 
than spores released from indoor mold growth.   
 
Other particulates identified include hyphal fragments (hyphae are the principal element of the 
growing or vegetative form of a mold); epithelial (skin) cells (shed by building occupants); fibers 
(natural or manmade textile fibers (not including asbestos) from clothing, carpet, upholstery, 
etc.); and pollen. These are all common airborne particulates in buildings.  
 

5.4 TVOCs and TMVOCs  

TVOC and TMVOC results are provided in Table 3. 
 

Table 3 
AS002-HS-MS TDT Air Scan Analysis 

Sample ID TVOC (ng/L) 
Paint Range 
VOCs (ng/L) TMVOC (ng/L) 

Rm #7 1,900 24% (~456) 7 

Kitchen 3,600 8% (~288) 4 

 
The TVOC result of 1,900 ng/L in Room #7 exceeds the concentration that is considered 
marginal in office environments.  A review of the analytical report shows that approximately 24% 
of the TVOCs are hydrocarbon substances contained in paint.  Sewer gas indicator compounds 
were not detected in this sample.  The main VOC components identified in the sample from 
Room #7 consist of acetaldehyde (50 ng/L), ethanol (1,000 ng/L), isopropanol (54 ng/L), 
limonene (130 ng/L), acetone (31 ng/L), and 4-methyl-2-pentanone (31 ng/L). 4F

5  Ethanol and 

                                                 
5 These are semi-quantitative results and represent approximate concentrations of the substances listed. 
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isopropanol are common components of hand sanitizers and other personal care products. 
Acetaldehyde and limonene are fragrance, flavoring and cleanser ingredients. Acetone is 
commonly found in nail care products and paints, while 4-methyl-2-pentanone is a component of 
glues and adhesives. The analysis also identified a variety of low-range petroleum hydrocarbon 
compounds. 
 
The TMVOC value detected in the sample from Rm # was 7 ng/L, a level considered minimal. 

 
The TVOC result of 3,600 ng/L in the kitchen exceeds the concentration that is considered 
acceptable in offices as well as production/manufacturing.  A review of the analytical report 
shows that approximately 8% of the TVOCs are hydrocarbon substances contained in paint.  
Sewer gas indicator compounds were not detected in this sample.  The main VOC components 
identified in the sample from the kitchen consist of acetaldehyde (70 ng/L), ethanol (630 ng/L), 
isopropanol (35 ng/L), myrcene (57 ng/L), limonene (2,400 ng/L), and a-pinene (32 ng/L). 5F

6  
Myrcene, limonene, and a-pinene are ingredients of fragrances and cleansers. The most likely 
source of these materials is detergents and other cleaning products used in the kitchen. 
 

The TMVOC value detected in the sample collected from the kitchen was 4 ng/L, a level 
considered minimal. 

5.5 Potential Skin Irritants 

The results of the air sampling for potential airborne skin irritants are provided in Table 4. The 
results are reported in structures per cubic meter of air (str/m3). 
 

Table 4 
Airborne Particulate Identification 

Category Analyte 

Rm #1 Rm #12 

str/m3 Est. % str/m3 Est. % 
Manmade vitreous 
fibers (MMVFs) 

Fibrous glass <LOQ 6F

7 0.0 <LOQ 0.0 

Mineral wool <LOQ 0.0 <LOQ 0.0 

Cellulose Processed 737.57 23.3 2451.27 54.5 

Natural <LOQ 0.0 <LOQ 0.0 

Paper pulp 576.23 18.2 619.55 13.8 

Starch <LOQ 0.0 <LOQ 0.0 

Synthetics Total fibers <LOQ 0.0 <LOQ 0.0 

Hair Human <LOQ 0.0 <LOQ 0.0 

Animal <LOQ 0.0 <LOQ 0.0 

Biological Skin fragments 414.89 13.1 242.43 5.4 

Insect fragments <LOQ 0.0 <LOQ 0.0 

Mold <LOQ 0.0 <LOQ 0.0 

Pollen <LOQ 0.0 <LOQ 0.0 

Minerals Quartz 530.13 16.7 457.93 10.2 

                                                 
6 Semi-quantitative results 
7 <LOQ means below the limit of quantitation 
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Table 4 
Airborne Particulate Identification 

Category Analyte 

Rm #1 Rm #12 

str/m3 Est. % str/m3 Est. % 
Calcite 276.59 8.7 53.87 1.2 

Estimated % unidentified materials  20  15 

 
No potential airborne particulate skin irritants were identified. 

5.6 Common Indoor Allergens 

The results of the analysis of dust samples for allergens are provided in Tables 5 and 6. The 
results are reported in micrograms of allergen per gram of dust (µg/g). 
   

Table 5 
Indoor Allergens 

Rm #1 (Bulk Dust) 

Parameter 
Antigens Concentration 

Allergen Risk 
Levels 

Dust mite allergen Der f1 ND ND 

Dust mite allergen Der p1 ND ND 

Cat allergen Fel d1 ND ND 

Dog allergen Can f1 0.76 µg/g Low 

Cockroach allergen Bla g1 ND ND 

 
Table 6 

Indoor Allergens 
Rm #12 (Bulk Dust) 

Parameter Antigens Concentration Allergen Risk Levels 
Dust mite allergen Der f1 2.49 µg/g Moderate 

Dust mite allergen Der p1 ND ND 

Cat allergen Fel d1 0.45 4g/g Low 

Dog allergen Can f1 0.44 4g/g Low 

Cockroach allergen Bla g1 ND ND 

 
Based on the laboratory results, the allergen risk levels were found to be below the method 
detection limits or low in Rm #1 and not considered an indoor air quality concern.  The results 
from Rm #12 were below the method detection limits or low for all parameters with the 
exception of dust mite allergens, which had a moderate risk level, an indication that sensitive 
individuals may be affected.  
 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

Terracon’s observations and sampling identified the following: 
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 Water-stained ceiling tiles were observed in several rooms and hallways. 
 Temperature and relative humidity levels were within normal ranges. 
 Airborne fungal spore concentrations throughout the portion of the subject 

building that was tested were lower than outdoors and overall displayed similar 
spore types. Consequently, the source of indoor mold spores is most likely 
outdoor air. 

 TVOC concentrations were elevated above generally acceptable concentrations 
in the two rooms tested, but did not contain sewer gas indicators. Analysis of the 
TVOC concentrations indicated that compounds in the highest concentrations 
were components of personal care products, cleaning products, and glues and 
adhesives. TMVOC concentrations were low and did not indicate the presence of 
mold growth. 

 No potential airborne skin irritants were identified in the rooms tested. 
 Common indoor allergens were generally not detected or found in low 

concentrations, with the exception of a dust mite allergen concentration found at 
moderate risk levels in Rm #12.   

 

Terracon is not able to make conclusions about the potential causes of medical conditions 
reported by school occupants, as that is a responsibility reserved by physicians. 
 

Terracon recommends the following: 
 

 Have a qualified individual inspect the building for failures that would allow water 
intrusion.  Repair any identified plumbing, roof, and/or building envelope leaks as 
soon as practical. 

 Remove and replace water-stained ceiling tiles from the building. 
 Review the materials used in classrooms and the kitchen for potential VOC 

sources. Material safety data sheets (MSDS) are a good resource; however, 
fragrance components are often not reported on MSDSs because they are 
present in low concentrations. Substitute or eliminate materials with high VOC 
concentrations or highly fragranced materials.  

 Have a qualified individual inspect/adjust the HVAC system for steps that can be 
implemented to improve air circulation and/or increasing the amount of fresh air 
intake in order to reduce the accumulation of VOCs.   

 Clean Rm #12 to reduce levels of dust mite allergens.  
 If the occurrences of sewer odors persist, have a plumber or other qualified 

individual inspect the wastewater system for the source(s) of the problem and 
take appropriate corrective actions.    

 
If indoor air quality complaints persist, Terracon recommends that detailed logs be kept to 
document the occurrences.  At a minimum, the logs should include the time, date, and pertinent 
observations (e.g., detailed description of symptoms, how long the symptoms lasted, what they 
were doing when symptoms began, what was happening in adjacent areas when the symptoms 
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began, weather, temperature, humidity, etc.) which may be helpful in identifying a source. Such 
logs may provide useful information in the event that additional investigation(s) are warranted.  



APPENDIX A 
 

LABORATORY RESULTS 
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<1 1 2 3 4 5 6 7 8 9 >10
Fel d1 Low Mod Mod Mod Mod Mod Mod Mod High High High
Can f1 Low Low Mod Mod Mod Mod Mod Mod Mod Mod High
Der p1 Low Low Mod Mod Mod Mod Mod Mod Mod Mod High
Der f1 Low Low Mod Mod Mod Mod Mod Mod Mod Mod High
Mus m1

Rat n1
Hev b5
Hev b6.02

Bla g1 † Low Mod Mod Mod High High High High High High High
Bla g2 † Low Mod Mod Mod High High High High High High High
† Suggested levels.  Not officially established.
Note:  This report and guidelines furnish information only.  
Whether an individual suffers allergic symptoms or not depends on his/her medical history and previous exposure.

Journal of Allergy and Clinical Immunology 1989; 83:416-427
Journal of Allergy and Clinical Immunology 1995; 96:449-456
The American review of respiratory disease 1990; 141:361-367 
The American review of respiratory disease 1993; 147:573-578
Environmental Health Perspectives 2002; 110:419-425
Clinical and Experimental Allergy 1998; 28(5):537-44

Allergen A substance which reacts with the body's immune system to produce an allergic reaction.
Antigen A substance, foreign to the body, which stimulates the production of antibodies by the immune system.
Bla g1 Blattella germanica (Cockroach) allergen 1
Bla g2 Blattella germanica (Cockroach) allergen 2
Can f1 Canis familiaris (Dog) allergen 1
Der f1 Dermatophagoides farinae (Dust Mites) allergen 1
Der p1 Dermatophagoides pteronyssinus  (Dust Mites) allergen 1
Detection Limits The smallest amount of a substance, in this case antigens, which can be measured.
Fel d1 Felis domesticus (Cat) allergen 1
Hev b5 Hevea brasiliensis (Latex) allergen 5
Hev b6.02 Hevea brasiliensis (Latex) allergen 6.02
Mus m1 Mus musculus  (Mouse) allergen 1
Rat n1 Rattus norvegicus  (Rat) allergen 1

This report has been prepared by EMSL Analytical, Inc. at the request of and for the exclusive use of the client named in this report.
Completely read the important terms, conditions, and limitations that apply to this report.
© 2008, EMSL Analytical, Inc., All rights reserved. No part of this report may be reproduced or otherwise distributed or used without the express written consent of EMSL.

<0.6 ng/m3 = Not associated with increased risk of asthma
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No sufficient information is available 
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<0.7 μg /m3 = Not associated with increased risk of asthma
<0.6 ng/m3 = Not associated with increased risk of asthma
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Important Terms, Conditions, and Limitations

A. Sample Retention
Samples analyzed by EMSL will be retained for 60 days after analysis date. Storage beyond this
period is available for a fee with written request prior to the initial 30 day period. Samples
containing hazardous/toxic substances which require special handling will be returned to the client
immediately. EMSL reserves the right to charge a sample disposal fee or return samples to the client.

B. Change Orders and Cancellation
All changes in the scope of work or turnaround time requested by the client after sample
acceptance must be made in writing and confirmed in writing by EMSL. If requested changes
result in a change in cost the client must accept payment responsibility. In the event work is
cancelled by a client, EMSL will complete work in progress and invoice for work completed to the
point of cancellation notice. EMSL is not responsible for holding times that are exceeded due to
such changes.

C. Warranty
EMSL warrants to its clients that all services provided hereunder shall be performed in
accordance with established and recognized analytical testing procedures and with reasonable
care in accordance with applicable federal, state and local laws. The foregoing express warranty
is exclusive and is given in lieu of all other warranties, expressed or implied. EMSL disclaims any
other warranties, express or implied, including a warranty of fitness for particular purpose and
warranty of merchantability.

D. Limits of Liability
In no event shall EMSL be liable for indirect, special, consequential, or incidental damages,
including, but not limited to, damages for loss of profit or goodwill regardless of the negligence
(either sole or concurrent) of EMSL and whether EMSL has been informed of the possibility of
such damages, arising out of or in connection with EMSL’s services thereunder or the delivery,
use, reliance upon or interpretation of test results by client or any third party. We accept no legal
responsibility for the purposes for which the client uses the test results. EMSL will not be held
responsible for the improper selection of sampling devices even if we supply the device to the
user. The user of the sampling device has the sole responsibility to select the proper sampler and
sampling conditions to insure that a valid sample is taken for analysis. Any resampling performed
will be at the sole discretion of EMSL, the cost of which shall be limited to the reasonable value of
the original sample delivery group (SDG) samples. In no event shall EMSL be liable to a client or
any third party, whether based upon theories of tort, contract or any other legal or equitable theory,
in excess of the amount paid to EMSL by client thereunder.

This report has been prepared by EMSL Analytical, Inc. at the request of and for the exclusive use of the client named in this report.
Completely read the important terms, conditions, and limitations that apply to this report.
© 2008, EMSL Analytical, Inc., All rights reserved. No part of this report may be reproduced or otherwise distributed or used without the express written consent of EMSL.
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E. Indemnification
Client shall indemnify EMSL and its officers, directors and employees and hold each of them
harmless for any liability, expense or cost, including reasonable attorney’s fees, incurred by
reason of any third party claim in connection with EMSL’s services, the test result data or its use
by client.

This report has been prepared by EMSL Analytical, Inc. at the request of and for the exclusive use of the client named in this report.
Completely read the important terms, conditions, and limitations that apply to this report.
© 2008, EMSL Analytical, Inc., All rights reserved. No part of this report may be reproduced or otherwise distributed or used without the express written consent of EMSL.

THIS IS THE LAST PAGE OF THE REPORT

EMSL Analytical, Inc.
200 Route 130 North  |  Cinnaminson, NJ 08077 

Phone: 856-858-4800  |  Fax: 856-786-0262
www.EMSL.com

Page 6 of 6

http://www.EMSL.com


 
 
 
 

Attn.: Joe A. Lambert  EMSL Case No.: 361005868 
Terracon Consultants, Inc.  Sample(s) Received: 12/17/10 
6911 Blanco Road  Date of Analysis: 12/23/10 
San Antonio, TX 78216  Date Printed: 12/23/10 
  Reported By: S.Vaddi 
Phone: 210-641-2124 Fax: 210-641-2112 

 

-Terracon Consultants, Inc. – 361005868 - Page 1 of 6 - 
 

EMSL Analytical, Inc. 200 US 130 N, Cinnaminson, NJ 08077 
Phone: (856) 858-4800  

 
 
 

 
 

- Laboratory Report - 
 
 

Common Particle Identification TM 

 
 

Project: Trautmann Elementary School / 90107327 
 
 
 
 
 

 
Analyzed by: 

 

 

  
December 23, 2010 

  Satya Vaddi 
Materials Scientist 

 Date  

     

 
QA/QC : 

 

  

 
December 23, 2010 

  Matthew Maki 
Approved Signatory 

Eugenia Mirica, Ph.D. 
Laboratory Manager 

Date M
at

er
ia

ls 
Sc

ie
nc

e 
D

iv
isi

on
 



 
 
 
 

Attn.: Joe A. Lambert  EMSL Case No.: 361005868 
Terracon Consultants, Inc.  Sample(s) Received: 12/17/10 
6911 Blanco Road  Date of Analysis: 12/23/10 
San Antonio, TX 78216  Date Printed: 12/23/10 
  Reported By: S.Vaddi 
Phone: 210-641-2124 Fax: 210-641-2112 

 

-Terracon Consultants, Inc. – 361005868 - Page 2 of 6 - 
 

EMSL Analytical, Inc. 200 US 130 N, Cinnaminson, NJ 08077 
Phone: (856) 858-4800  

 
 

Procurement of Samples and Analytical Overview: 

 

The material for analysis arrived at EMSL Analytical’s corporate laboratory in Cinnaminson, NJ on 

December 17, 2010. The package arrived in satisfactory condition with no evidence of damage to the 

contents. The purpose of the analysis is to determine the identification of the individual components. The 

data reported herein has been obtained using the following equipment and methodologies. 

 

Methods & Equipment: Polarized Light Microscopy (PLM) 
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Results and Discussion: 

              

Sample ID Description  Analyte Concentratio
n Est. Notes 

        (str/m3) (%)   
              

Rm - 1(A) Room #1 MMVF's: Fibrous Glass <LOQ 0.0   
  (Air Sample)  Mineral Wool <LOQ 0.0   
         

Volume (L)= 1358 Cellulose: Processed 737.5744 23.3   
    Natural <LOQ 0.0   

    Paper Pulp 576.2300 18.2   
    Starch <LOQ 0.0   
         
   Synthetics: Total Fibers <LOQ 0.0   
         
   Hair: Human <LOQ 0.0   
    Animal <LOQ 0.0   
         
   Biological: Skin Fragments 414.8856 13.1   
    Insect Fragments <LOQ 0.0   
    Mold <LOQ 0.0   
    Pollen <LOQ 0.0   
         
   Minerals: Quartz 530.1316 16.7   
    Calcite 276.5904 8.7   
         
         
         
         
         
         
   Estimated Percent Unidentified Material 20 (%)   
   Sample Loading: ( 0 to 5 Rating ) 1    
    ( 0 = No Particles; 5 = Overloaded )       
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Sample ID Description  Analyte Concentratio
n Est. Notes 

        (str/m3) (%)   
              

Rm - 12 (A) Room #12 MMVF's: Fibrous Glass <LOQ 0.0   
  (Air Sample)  Mineral Wool <LOQ 0.0   
         

Volume (L)= 1162 Cellulose: Processed 2451.2685 54.5   
    Natural <LOQ 0.0   

    Paper Pulp 619.5514 13.8   
    Starch <LOQ 0.0   
         
   Synthetics: Total Fibers <LOQ 0.0   
         
   Hair: Human <LOQ 0.0   
    Animal <LOQ 0.0   
         
   Biological: Skin Fragments 242.4331 5.4   
    Insect Fragments <LOQ 0.0   
    Mold <LOQ 0.0   
    Pollen <LOQ 0.0   
         
   Minerals: Quartz 457.9293 10.2   
    Calcite 53.8740 1.2   
         
         
         
         
         
         
   Estimated Percent Unidentified Material 15 (%)   
   Sample Loading: ( 0 to 5 Rating ) 2    
    ( 0 = No Particles; 5 = Overloaded )       
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Phone: 210-641-2124 Fax: 210-641-2112 

 

-Terracon Consultants, Inc. – 361005868 - Page 5 of 6 - 
 

EMSL Analytical, Inc. 200 US 130 N, Cinnaminson, NJ 08077 
Phone: (856) 858-4800  

Descriptions & Definitions: 

 

None Detected (ND) denotes the absence of an analyte in the sub-sample analyzed. Trace levels of the analyte 
may be present in the sample below the limit of detection (LOD). 
 
Trace (TR) denotes the presence of a material in a concentration significantly below the limit of detection (LOD) for 
the method. 
 
Limit of Detection (LOD): The minimum concentration that can be theoretically achieved for a given analytical 
procedure in the absence of matrix or sample processing effects. Particle analysis is limited to a single 
occurrence of an analyte particle in the sub-sample analyzed. 
 
Limit of Quantitation (LOQ): The minimum concentration of an analyte that can be measured within specified 
limits of precision and accuracy during routine laboratory operating conditions 
 
Concentrations for bulk samples are derived from Visual Area Estimation (VAE) unless otherwise noted. Air 
sample concentrations are calculated to particles per unit volume.  
 
VAE technique estimates the relative projected area of a certain type of particulate from a mixture of particulate 
by comparison to data derived from analysis of calibration materials having similar texture and particulate 
content.  Due to bi-dimensional nature of the measurements, in some cases the particle thickness could affect the 
results. 
 
Optical Particle Identification is only intended to identify larger micro- to macroscopic particle observed in 
indoor environments such as hair, clothing fibers, skin fragments, insect fragments, mold and pollen. In most 
cases a significant portion of the material is not identifiable by this technique alone and a more comprehensive 
analysis may be required. 
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Important Terms, Conditions, and Limitations 

1. Sample Retention: Samples analyzed by EMSL will be retained for 60 days after analysis date. Storage 
beyond this period is available for a fee with written request prior to the initial 30 day period. Samples 
containing hazardous/toxic substances which require special handling may be returned to the client 
immediately. EMSL reserves the right to charge a sample disposal fee or return samples to the client. 

 
2. Change Orders and Cancellation: All changes in the scope of work or turnaround time requested by the 

client after sample acceptance must be made in writing and confirmed in writing by EMSL. If requested 
changes result in a change in cost the client must accept payment responsibility. In the event work is 
cancelled by a client, EMSL will complete work in progress and invoice for work completed to the point of 
cancellation notice. EMSL is not responsible for holding times that are exceeded due to such changes. 

 
3. Warranty: EMSL warrants to its clients that all services provided hereunder shall be performed in 

accordance with established and recognized analytical testing procedures and with reasonable care in 
accordance with applicable federal, state and local laws. The foregoing express warranty is exclusive and is 
given in lieu of all other warranties, expressed or implied. EMSL disclaims any other warranties, express or 
implied, including a warranty of fitness for particular purpose and warranty of merchantability. 

 
4. Limits of Liability: In no event shall EMSL be liable for indirect, special, consequential, or incidental 

damages, including, but not limited to, damages for loss of profit or goodwill regardless of the negligence 
(either sole or concurrent) of EMSL and whether EMSL has been informed of the possibility of such 
damages, arising out of or in connection with EMSL’s services thereunder or the delivery, use, reliance upon 
or interpretation of test results by client or any third party. We accept no legal responsibility for the purposes 
for which the client uses the test results. EMSL will not be held responsible for the improper selection of 
sampling devices even if we supply the device to the user. The user of the sampling device has the sole 
responsibility to select the proper sampler and sampling conditions to insure that a valid sample is taken for 
analysis. Any resampling performed will be at the sole discretion of EMSL, the cost of which shall be 
limited to the reasonable value of the original sample delivery group (SDG) samples. In no event shall 
EMSL be liable to a client or any third party, whether based upon theories of tort, contract or any other legal 
or equitable theory, in excess of the amount paid to EMSL by client thereunder. 

 
 

 
 

 







Project :

10-0789Report No:
12/16/2010Received date:
12/20/2010Report date:

Terracon - San Antonio
6911 Blanco Rd.

Mycotech Biological, Inc.

Hex-Sil
San Antonio , TX 78216

Media :

Air-O-Cell

Trautmann Elementary School

Analysis Type :

AIHA EMPAT NO: 103006 90107327

TERRACONS691

TDSHS LIC. NO: LAB0163

91

13

13

130

13

806

1,833

Sample No: (01)
Rm. 1-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Cladosporium spp.

Drechslera spp.

Curvularia spp.

hyphae

Nigrospora spp.

fibers

epithelial cells

2,899 Particles / M3

Comments:Results

PreSample Type:

1

1, 2

1, 2

7

1

112

-

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

7

1

1

10

1

62

141

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

117

26

13

13

65

13

325

1,651

26

Sample No: (02)
Rm. 2-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Cladosporium spp.

Alternaria spp.

Pithomyces spp.

Curvularia spp.

hyphae

Nigrospora spp.

fibers

epithelial cells

Pollen

2,249 Particles / M3

Comments:Results

PreSample Type:

1

1, 2

1

1, 2

7

1

112

-

1

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

9

2

1

1

5

1

25

127

2

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

39

13

104

39

767

2,301

13

Sample No: (03)
Rm. 3-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Cladosporium spp.

Alternaria spp.

hyphae

Nigrospora spp.

fibers

epithelial cells

Pollen

3,276 Particles / M3

Comments:Results

PreSample Type:

1

1, 2

7

1

112

-

1

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

3

1

8

3

59

177

1

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

650 Rocky Creek Rd.  .  Dripping Springs, Texas 78620   .  Tele: 800-272-3716  .  Fax: 512-264-0218 1



Project :

10-0789Report No:
12/16/2010Received date:
12/20/2010Report date:

Terracon - San Antonio
6911 Blanco Rd.

Mycotech Biological, Inc.

Hex-Sil
San Antonio , TX 78216

Media :

Air-O-Cell

Trautmann Elementary School

Analysis Type :

AIHA EMPAT NO: 103006 90107327

TERRACONS691

TDSHS LIC. NO: LAB0163

143

13

26

39

195

26

897

3,263

Sample No: (04)
Rm. 7-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Cladosporium spp.

Alternaria spp.

Drechslera spp.

Curvularia spp.

hyphae

Nigrospora spp.

fibers

epithelial cells

4,602 Particles / M3

Comments:Results

PreSample Type:

1

1, 2

1, 2

1, 2

7

1

112

-

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

11

1

2

3

15

2

69

251

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

130

52

26

156

13

1,144

2,509

Sample No: (05)
Rm. 9-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Cladosporium spp.

Drechslera spp.

Curvularia spp.

hyphae

Nigrospora spp.

fibers

epithelial cells

4,030 Particles / M3

Comments:Results

PreSample Type:

1

1, 2

1, 2

7

1

112

-

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

10

4

2

12

1

88

193

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

26

13

39

208

273

Sample No: (06)
Rm. 12-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Asper./Pen. - like

Cladosporium spp.

hyphae

fibers

epithelial cells

559 Particles / M3

Comments:Results

PreSample Type:

105

1

7

112

-

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

2

1

3

16

21

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

650 Rocky Creek Rd.  .  Dripping Springs, Texas 78620   .  Tele: 800-272-3716  .  Fax: 512-264-0218 2



Project :

10-0789Report No:
12/16/2010Received date:
12/20/2010Report date:

Terracon - San Antonio
6911 Blanco Rd.

Mycotech Biological, Inc.

Hex-Sil
San Antonio , TX 78216

Media :

Air-O-Cell

Trautmann Elementary School

Analysis Type :

AIHA EMPAT NO: 103006 90107327

TERRACONS691

TDSHS LIC. NO: LAB0163

13

26

13

195

624

Sample No: (07)
Rm. 17-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Cladosporium spp.

hyphae

Nigrospora spp.

fibers

epithelial cells

871 Particles / M3

Comments:Results

PreSample Type:

1

7

1

112

-

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

1

2

1

15

48

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

13

26

13

156

39

936

2,262

13

Sample No: (08)
Rm. 25-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Cladosporium spp.

Drechslera spp.

Curvularia spp.

hyphae

Nigrospora spp.

fibers

epithelial cells

Pithomyces spp.

3,458 Particles / M3

Comments:Results

PreSample Type:

1

1, 2

1, 2

7

1

112

-

1

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

1

2

1

12

3

72

174

1

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

39

104

26

624

1,209

Sample No: (09)
Rm. 27-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Cladosporium spp.

hyphae

Nigrospora spp.

fibers

epithelial cells

2,002 Particles / M3

Comments:Results

PreSample Type:

1

7

1

112

-

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

3

8

2

48

93

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

650 Rocky Creek Rd.  .  Dripping Springs, Texas 78620   .  Tele: 800-272-3716  .  Fax: 512-264-0218 3



Project :

10-0789Report No:
12/16/2010Received date:
12/20/2010Report date:

Terracon - San Antonio
6911 Blanco Rd.

Mycotech Biological, Inc.

Hex-Sil
San Antonio , TX 78216

Media :

Air-O-Cell

Trautmann Elementary School

Analysis Type :

AIHA EMPAT NO: 103006 90107327

TERRACONS691

TDSHS LIC. NO: LAB0163

52

13

13

195

39

13

338

1,508

Sample No: (10)
Rm. 28-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Cladosporium spp.

Alternaria spp.

Drechslera spp.

hyphae

Nigrospora spp.

Pithomyces spp.

fibers

epithelial cells

2,171 Particles / M3

Comments:Results

PreSample Type:

1

1, 2

1, 2

7

1

1

112

-

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

4

1

1

15

3

1

26

116

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

26

26

65

572

962

Sample No: (11)
Rm. 29-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Cladosporium spp.

Alternaria spp.

hyphae

fibers

epithelial cells

1,651 Particles / M3

Comments:Results

PreSample Type:

1

1, 2

7

112

-

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

2

2

5

44

74

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

78

494

39

26

13

208

39

13

169

52

Sample No: (12)
Outside-T

Center front of Class / 2 ft. up
Description:

12/14/2010Sample Date:

Observed

Asper./Pen. - like

Cladosporium spp.

Alternaria spp.

Drechslera spp.

Curvularia spp.

hyphae

Nigrospora spp.

Pithomyces spp.

fibers

Pollen

1,131 Particles / M3

Comments:Results

PreSample Type:

105

1

1, 2

1, 2

1, 2

7

1

1

112

1

Particles / M3

Matrix: Air

Date Analyzed: 12/20/2010

Reporting Limit: 13

6

38

3

2

1

16

3

1

13

4

Raw Count

%  Analyzed: 100% of Trace at 400X Magnification

650 Rocky Creek Rd.  .  Dripping Springs, Texas 78620   .  Tele: 800-272-3716  .  Fax: 512-264-0218 4



Project:  Trautmann Elementary School      Report No:    10-0789 
  
Client:  Terracon - San Antonio 

 
General Comment Reference Page 

ONLY COMMENT NUMBERS INDICATED ON REPORT ARE RELEVANT. 
Mycotech Biological is not responsible for any errors resulting from improper or incorrect sampling procedures, atmospheric 

conditions at the time of sampling or during shipment, or from shipping conditions or methods. 
Results relate only to samples analyzed. 

 
1. This is a known and documented aeroallergen.  It may cause an allergic reaction to hypersensitive individuals at 

normal airborne concentrations.  Chronic exposure, at above normal airborne concentrations, may also result in 
the sensitization and development of allergic disease in previously unaffected individuals. 

2. This fungus is an opportunistic pathogen.  Many factors affect host contraction; however, this fungus will 
typically infect only those who are immuno-comprised.  Immuno-comprization may be a function of age, sex, 
race, state of health, or nutrition.  Individuals exposed to immunotherapy, chemotherapy, radiotherapy, 
immunosupporessant drugs, or who have contracted an immunological disorder, are at greater risk of infection.  
As with other diseases, opportunistic infections may be contracted by a variety of potential routes including 
injection, ingestion, skin contact and/or respiration. 

7. The hyphae observed represented desiccated/unorganized hyphal fragments that are not representative of 
established fungal growth.  The presence of this is common to typical dust and debris. 

105. Due to the absence of supporting data, a definitive Genus could not be assigned. 
112.   Natural or man-made textile fibers (not including asbestos); typically from clothing, floor coverings (carpet), or 

upholstery. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        Chris Wardlaw, B.S. 
        Laboratory Manager 
        Mycotech Biological, Inc.    5 
             End of Report 



Date Reported:

Order Date:

Sample Number:Client:
Project:

Location:
Sampled By:

PATI Indoor Air Quality Check

Trautmann 90107327

12/16/2010Laredo, TX

Terracon Consultants Inc.

JA Lambert/L Griego

Submitter ID: RM# 7

Date Sampled: 12/14/2010

Date Analyzed: 12/16

- 114903

01/03/2011

Sample Volume (L): 40

Results for this Submission

Total VOCs (TVOC), ng/L: 1,900

 Mold VOCs (TMVOC), ng/L: 7

Notes: -

The results contained in this report were dependent upon a number of factors, which may include, but are not limited to, the
sampling techniques utilized, the size or source of the sample, the compounds which make up the TVOC and/or the type of
mold(s) present.  Therefore, neither Prism, nor its agents, officers, directors, employees, or successors (1) expresses any opinion
about action which may or should be taken based upon the results provided and (2) shall be liable for any claims, actions,
causes of action, costs, loss of service, expenses and compensation whatsoever which may now or hereafter occur or accrue
based upon the information contained herein.

No federal or state agency has specified a specific limit for TVOCs in indoor air; however, the European
Union and the U. S. Green Building Council (USGBC) have recommended 500 ng/L as the limit.  TVOC
levels below 500 ng/L indicate that the IAQ is acceptable.  TVOC levels between 500 and 1,500 ng/L
indicate that the IAQ is marginal and some effect on the occupants is possible.  Levels above 1,500
ng/L indicate that the IAQ should be improved.  Based on what the individual compounds are that
make up the TVOC, it is possible to suggest actions which will lower the level into an acceptable range.
To do this, contact the testing service that took the sample and request that a full breakdown of the
VOCs be performed.  There is an extra charge for this service.  Once this analysis is completed, the
tester may be able to use the information to suggest ways to improve the IAQ.  It is possible, however,
that the full analysis will not yield a simple solution in which case, an IAQ specialist should be
contacted.

Prism Analytical Technologies, Inc., 1200 N. Fancher, Mt. Pleasant, MI 48858

Understanding the Results

This is an assessment of the quantity of actively growing mold in the building. Like TVOC, no federal
or state agency has specified specific limits for TMVOC. Typically, if there is no plumbing leak or water
intrusion into the building, there will not be a mold problem. If mold is indicated, the first step in
fixing the problem is to find and repair the water leak. Typical places to check are roof leaks, plumbing
leaks, and leaks under the windows. Levels below 8 ng/L indicate that there is a minimal amount of
actively growing mold present; 8-30 ng/L indicates a low level of mold but people sensitive to mold will
be affected; 30-150 ng/L indicates that actively growing mold is present at a moderate level and
building occupants will probably be affected. Levels above 150 ng/L indicate that a high level of mold
is present and most building occupants will be affected.

TVOC (Total Volatile Organic Compounds)

TMVOC (Total Mold Volatile Organic Compounds)



Report Date:
Order Date:
C.O.C. No.:

All results are reported in 

Client:
Project:

Location:
Sampled By:

Quantitative A and Semiquantitative).  All compounds detected are listed below:
A scan was made for all compounds contained in the attached Air Survey Analysis List (TB503, Rev. 14,

ng/L

Trautmann 90107327 12/16/2010
14903

Laredo, TX

AS002-HS-MS TDT Air Scan Analysis

Terracon Consultants Inc.

JA Lambert/L Griego

2Analytical Report

01/03/2011

Calculated
ResultCompound Result Comments

Page of

Detection Limits

Volume:
Date Sampled:
Date Analyzed:

Laboratory ID:
Client Sample ID:

-

Semiquantitative List:
Quantitative List A:

Actual

1

2 ng/L12/16

RM# 7
14903 1 0.3 ng/L

40.

4

L
12/14/2010

1,900    

    

Total VOCs Total volatile organic compounds
calculated based on internal standard
ratio; does not include C1, C2, or
methanol

24%    

    

Paint-Range VOCs This is an estimate of the fraction of Total
VOCs represented by the sum of
compounds typically associated with latex
paints, lacquers, enamals, varnishes,
sealers, thinners, and polyurethane
finishes.

2.2    
MW CAS 75-69-41360.4

Trichlorofluoromethane Freon 11
ppb

0.3    
MW CAS 75-09-2850.08

Methylene Chloride Dichloromethane
ppb

0.9    
MW CAS 71-43-2780.3

Benzene Cyclohexatriene
ppb

0.5    
MW CAS 107-06-2980.1

1,2-Dichloroethane 1,2-DCA
ppb

3.4    
MW CAS 108-88-3920.9

Toluene Methyl benzene
ppb

0.3    
MW CAS 127-18-41660.04

Tetrachloroethene PCE; Perchloroethylene
ppb

0.5    
MW CAS 100-41-41060.1

Ethylbenzene
ppb

1.4    
MW CAS 106-42-31060.3

m,p-Xylene m,p-Dimethylbenzene
ppb

0.5    
MW CAS 95-47-61060.1

o-Xylene o-Dimethylbenzene
ppb

0.3    
MW CAS 100-42-51040.07

Styrene Vinylbenzene
ppb



Calculated
ResultCompound Result Comments

Page of

Detection Limits

Volume:
Date Sampled:
Date Analyzed:

Laboratory ID:
Client Sample ID:

-

Semiquantitative List:
Quantitative List A:

Actual

2

2 ng/L12/16

RM# 7
14903 1 0.3 ng/L

40.

4

L
12/14/2010

0.4    
MW CAS 108-67-81200.08

1,3,5-Trimethylbenzene Mesitylene; 1,3,5-TMB
ppb

1.5    
MW CAS 95-36-31200.3

1,2,4-Trimethylbenzene 1,2,4-TMB
ppb

1.2    
MW CAS 99-87-61340.2

p-Isopropyltoluene 4-Methyl isopropyl benzene
ppb

2.0    
MW CAS 106-46-71460.3

1,4-Dichlorobenzene p-Dichlorobenzene
ppb

0.3    
MW CAS 526-73-81200.06

1,2,3-Trimethylbenzene 1,2,3-TMB
ppb

0.6    
MW CAS 91-20-31280.1

Naphthalene
ppb

1-42

    

Propylene + propane +
formaldehyde

Sum of all three compounds; exact
identification is not possible; alternative
testing may be required

1-63
MW CAS 106-97-8581.1

C 4 Butane
ppb

1-63
MW CAS 75-68-31000.8

1-Chloro-1,1-difluoroethane Freon 142b
ppb

1-63
MW CAS 75-28-5581.1

Isobutane 2-Methyl propane
ppb

25-10050
MW CAS 75-07-04428

Acetaldehyde
ppb

1-42
MW CAS 109-66-0720.7

C 5 Pentane
ppb

500-2,0001,000
MW CAS 64-17-546520

Ethanol Ethyl alcohol
ppb

15-6231
MW CAS 67-64-15813

Acetone 2-Propanone
ppb

27-11054
MW CAS 67-63-06022

Isopropanol Isopropyl alcohol; 2-propanol
ppb

2-84
MW CAS 141-78-6881.2

Ethylacetate Ethyl ester of acetic acid
ppb

2-84
MW CAS 71-36-3741.3

1-Butanol n-Butyl alcohol
ppb

1-42
MW CAS 108-87-2980.5

Methylcyclohexane
ppb

1-63
MW CAS 71-23-8601.3

1-Propanol n-Propyl alcohol
ppb

1-42
MW CAS 110-62-3860.7

Pentanal Valeraldehyde
ppb

15-6231
MW CAS 108-10-11007.4

4-Methyl-2-pentanone MIBK; methyl isobutyl ketone
ppb



Calculated
ResultCompound Result Comments

Page of

Detection Limits

Volume:
Date Sampled:
Date Analyzed:

Laboratory ID:
Client Sample ID:

-

Semiquantitative List:
Quantitative List A:

Actual

3

2 ng/L12/16

RM# 7
14903 1 0.3 ng/L

40.

4

L
12/14/2010

7-2814
MW CAS 123-86-41162.9

n-Butylacetate
ppb

6-2412
MW CAS 66-25-11002.9

Hexanal Hexaldehyde; caproic aldehyde
ppb

3-126
    

C6-C8 Hydrocarbon 23.8 min; contains oxygen

2-84
MW CAS 111-84-21280.8

C 9 Nonane
ppb

1-63
MW CAS 111-71-71140.7

Heptanal Heptaldehyde
ppb

1-63
MW CAS 80-56-81360.6

a-Pinene 2-Pinene
ppb

14-5829
MW CAS 111-76-21186.0

2-Butoxyethanol Butylcellosolve
ppb

3-147
    

C9-C11 Hydrocarbon 26.2 min

2-105

    

C8-C10 Hydrocarbon 26.3 min; contains oxygen; possibly an
alcohol

3-126
MW CAS 124-18-51421.0

C10 Decane
ppb

1-63

MW CAS 622-96-81200.5

m,p-Ethylmethylbenzene 3- and 4-Ethyl toluene; CAS No. is for the
para isomer
ppb

2-105

MW CAS 123-35-31360.9

Myrcene 7-Methyl-3-methylene-1,6-octadiene;
tangerine
ppb

14-5628
    

C9-C11 Hydrocarbon 27.2 min

5-2010
    

C9-C11 Hydrocarbon 27.4 min

4-189
    

C9-C11 Hydrocarbon 27.6 min

17-6834
    

C9-C11 Hydrocarbon 27.7 min

1-63
MW CAS 100-52-71060.7

Benzaldehyde
ppb

5-2010
MW CAS 124-13-01282.0

Octanal Caprylic aldehyde
ppb

65-260130

MW 13624

Limonene Air Scan does not differentiate between
Limonene (CAS 138-86-3) and
d-Limonene (CAS 5989-27-5)
ppb

23-9246
    

C10-C12 Hydrocarbon 28.2 min



Calculated
ResultCompound Result Comments

Page of

Detection Limits

Volume:
Date Sampled:
Date Analyzed:

Laboratory ID:
Client Sample ID:

-

Semiquantitative List:
Quantitative List A:

Actual

4

2 ng/L12/16

RM# 7
14903 1 0.3 ng/L

40.

4

L
12/14/2010

3-147
    

C10-C12 Hydrocarbon 28.3 min

5-2211
MW CAS 470-82-61541.8

Eucalyptol
ppb

11-4623
    

C9-C11 Hydrocarbon 28.6 min; contains oxygen

5-2010
MW CAS 1120-21-41561.5

C11 Undecane
ppb

2-105
    

C10-C12 Hydrocarbon 28.9 min

3-147

    

C10-C12 Hydrocarbon 29.0 min; sum of at least two overlapping
hydrocarbons

4-168
MW CAS 2958-76-11521.2

2-Methyl decahydronaphthalene
ppb

4-168
MW CAS 124-19-61421.3

Nonanal
ppb

2-84
MW CAS 112-40-31700.6

C12 Dodecane
ppb

Randall S. Fike, Ph.D.

These results have been reviewed and approved
by the Laboratory Director. Prism Analytical Technologies, Inc.

1200 N. Fancher
Mt. Pleasant, MI 48858
989-772-5088



Date Reported:

Order Date:

Sample Number:Client:
Project:

Location:
Sampled By:

PATI Indoor Air Quality Check

Trautmann 90107327

12/16/2010Laredo, TX

Terracon Consultants Inc.

JA Lambert/L Griego

Submitter ID: Kitchen

Date Sampled: 12/14/2010

Date Analyzed: 12/16

- 214903

01/03/2011

Sample Volume (L): 40

Results for this Submission

Total VOCs (TVOC), ng/L: 3,600

 Mold VOCs (TMVOC), ng/L: 4

Notes: -

The results contained in this report were dependent upon a number of factors, which may include, but are not limited to, the
sampling techniques utilized, the size or source of the sample, the compounds which make up the TVOC and/or the type of
mold(s) present.  Therefore, neither Prism, nor its agents, officers, directors, employees, or successors (1) expresses any opinion
about action which may or should be taken based upon the results provided and (2) shall be liable for any claims, actions,
causes of action, costs, loss of service, expenses and compensation whatsoever which may now or hereafter occur or accrue
based upon the information contained herein.

No federal or state agency has specified a specific limit for TVOCs in indoor air; however, the European
Union and the U. S. Green Building Council (USGBC) have recommended 500 ng/L as the limit.  TVOC
levels below 500 ng/L indicate that the IAQ is acceptable.  TVOC levels between 500 and 1,500 ng/L
indicate that the IAQ is marginal and some effect on the occupants is possible.  Levels above 1,500
ng/L indicate that the IAQ should be improved.  Based on what the individual compounds are that
make up the TVOC, it is possible to suggest actions which will lower the level into an acceptable range.
To do this, contact the testing service that took the sample and request that a full breakdown of the
VOCs be performed.  There is an extra charge for this service.  Once this analysis is completed, the
tester may be able to use the information to suggest ways to improve the IAQ.  It is possible, however,
that the full analysis will not yield a simple solution in which case, an IAQ specialist should be
contacted.

Prism Analytical Technologies, Inc., 1200 N. Fancher, Mt. Pleasant, MI 48858

Understanding the Results

This is an assessment of the quantity of actively growing mold in the building. Like TVOC, no federal
or state agency has specified specific limits for TMVOC. Typically, if there is no plumbing leak or water
intrusion into the building, there will not be a mold problem. If mold is indicated, the first step in
fixing the problem is to find and repair the water leak. Typical places to check are roof leaks, plumbing
leaks, and leaks under the windows. Levels below 8 ng/L indicate that there is a minimal amount of
actively growing mold present; 8-30 ng/L indicates a low level of mold but people sensitive to mold will
be affected; 30-150 ng/L indicates that actively growing mold is present at a moderate level and
building occupants will probably be affected. Levels above 150 ng/L indicate that a high level of mold
is present and most building occupants will be affected.

TVOC (Total Volatile Organic Compounds)

TMVOC (Total Mold Volatile Organic Compounds)



Report Date:
Order Date:
C.O.C. No.:

All results are reported in 

Client:
Project:

Location:
Sampled By:

Quantitative A and Semiquantitative).  All compounds detected are listed below:
A scan was made for all compounds contained in the attached Air Survey Analysis List (TB503, Rev. 14,

ng/L

Trautmann 90107327 12/16/2010
14903

Laredo, TX

AS002-HS-MS TDT Air Scan Analysis

Terracon Consultants Inc.

JA Lambert/L Griego

2Analytical Report

01/03/2011

Calculated
ResultCompound Result Comments

Page of

Detection Limits

Volume:
Date Sampled:
Date Analyzed:

Laboratory ID:
Client Sample ID:

-

Semiquantitative List:
Quantitative List A:

Actual

1

2 ng/L12/16

Kitchen
14903 2 0.3 ng/L

40.

4

L
12/14/2010

3,600    

    

Total VOCs Total volatile organic compounds
calculated based on internal standard
ratio; does not include C1, C2, or
methanol

8%    

    

Paint-Range VOCs This is an estimate of the fraction of Total
VOCs represented by the sum of
compounds typically associated with latex
paints, lacquers, enamals, varnishes,
sealers, thinners, and polyurethane
finishes. Does not include Limonene.

3.2    
MW CAS 75-69-41360.6

Trichlorofluoromethane Freon 11
ppb

0.3    
MW CAS 75-09-2850.08

Methylene Chloride Dichloromethane
ppb

1.0    
MW CAS 71-43-2780.3

Benzene Cyclohexatriene
ppb

2.2    
MW CAS 108-88-3920.6

Toluene Methyl benzene
ppb

0.7    
MW CAS 100-41-41060.2

Ethylbenzene
ppb

1.1    
MW CAS 106-42-31060.2

m,p-Xylene m,p-Dimethylbenzene
ppb

0.4    
MW CAS 95-47-61060.09

o-Xylene o-Dimethylbenzene
ppb

0.5    
MW CAS 100-42-51040.1

Styrene Vinylbenzene
ppb

0.3    
MW CAS 98-06-61340.05

tert-Butylbenzene
ppb

1.0    
MW CAS 95-36-31200.2

1,2,4-Trimethylbenzene 1,2,4-TMB
ppb



Calculated
ResultCompound Result Comments

Page of

Detection Limits

Volume:
Date Sampled:
Date Analyzed:

Laboratory ID:
Client Sample ID:

-

Semiquantitative List:
Quantitative List A:

Actual

2

2 ng/L12/16

Kitchen
14903 2 0.3 ng/L

40.

4

L
12/14/2010

2.4    
MW CAS 99-87-61340.4

p-Isopropyltoluene 4-Methyl isopropyl benzene
ppb

1.1    
MW CAS 106-46-71460.2

1,4-Dichlorobenzene p-Dichlorobenzene
ppb

0.3    
MW CAS 526-73-81200.06

1,2,3-Trimethylbenzene 1,2,3-TMB
ppb

0.5    
MW CAS 91-20-31280.09

Naphthalene
ppb

2-84
MW CAS 106-97-8581.6

C 4 Butane
ppb

2-84
MW CAS 75-68-31000.9

1-Chloro-1,1-difluoroethane Freon 142b
ppb

1-63
MW CAS 75-28-5581.3

Isobutane 2-Methyl propane
ppb

35-14070
MW CAS 75-07-04438

Acetaldehyde
ppb

5-2211
MW CAS 78-78-4723.5

2-Methylbutane Isopentane
ppb

2-84
MW CAS 109-66-0721.3

C 5 Pentane
ppb

310-1,300630
MW CAS 64-17-546330

Ethanol Ethyl alcohol
ppb

13-5427
MW CAS 67-64-15811

Acetone 2-Propanone
ppb

17-7035
MW CAS 67-63-06014

Isopropanol Isopropyl alcohol; 2-propanol
ppb

1-42
MW CAS 71-23-8600.9

1-Propanol n-Propyl alcohol
ppb

2-84
MW CAS 141-78-6881.1

Ethylacetate Ethyl ester of acetic acid
ppb

1-42
MW CAS 108-87-2980.5

Methylcyclohexane
ppb

2-105
MW CAS 108-10-11001.1

4-Methyl-2-pentanone MIBK; methyl isobutyl ketone
ppb

4-189
MW CAS 66-25-11002.2

Hexanal Hexaldehyde; caproic aldehyde
ppb

1-63
    

C6-C8 Hydrocarbon 23.8 min; contains oxygen

1-42
MW CAS 111-84-21280.5

C 9 Nonane
ppb

1-63
MW CAS 111-71-71140.5

Heptanal Heptaldehyde
ppb

16-6432
MW CAS 80-56-81365.6

a-Pinene 2-Pinene
ppb



Calculated
ResultCompound Result Comments

Page of

Detection Limits

Volume:
Date Sampled:
Date Analyzed:

Laboratory ID:
Client Sample ID:

-

Semiquantitative List:
Quantitative List A:

Actual

3

2 ng/L12/16

Kitchen
14903 2 0.3 ng/L

40.

4

L
12/14/2010

3-126
MW CAS 111-76-21181.2

2-Butoxyethanol Butylcellosolve
ppb

4-168
    

C9-C11 Hydrocarbon 25.8 min

2-84
    

C9-C11 Hydrocarbon 26.2 min

2-84
MW CAS 124-18-51420.7

C10 Decane
ppb

1-42

MW CAS 622-96-81200.4

m,p-Ethylmethylbenzene 3- and 4-Ethyl toluene; CAS No. is for the
para isomer
ppb

28-12057

MW CAS 123-35-313610

Myrcene 7-Methyl-3-methylene-1,6-octadiene;
tangerine
ppb

9-3618
    

C9-C11 Hydrocarbon 27.2 min

2-84
    

C9-C11 Hydrocarbon 27.4 min

2-84
MW CAS 110-93-01260.7

6-Methyl-5-hepten-2-one
ppb

13-5427
    

C9-C11 Hydrocarbon 27.7 min

1-42
MW CAS 100-52-71060.5

Benzaldehyde
ppb

1-63
MW CAS 124-13-01280.5

Octanal Caprylic aldehyde
ppb

1,200-4,8002,400

MW 136420

Limonene Air Scan does not differentiate between
Limonene (CAS 138-86-3) and
d-Limonene (CAS 5989-27-5)
ppb

18-7437
    

C10-C12 Hydrocarbon 28.2 min

2-105
MW CAS 470-82-61540.8

Eucalyptol
ppb

7-2814
    

C9-C11 Hydrocarbon 28.6 min; contains oxygen

3-126
MW CAS 1120-21-41560.9

C11 Undecane
ppb

1-63
    

C10-C12 Hydrocarbon 28.9 min

3-126
MW CAS 2958-76-11520.9

2-Methyl decahydronaphthalene
ppb

3-126
MW CAS 124-19-61421.0

Nonanal
ppb



Calculated
ResultCompound Result Comments

Page of

Detection Limits

Volume:
Date Sampled:
Date Analyzed:

Laboratory ID:
Client Sample ID:

-

Semiquantitative List:
Quantitative List A:

Actual

4

2 ng/L12/16

Kitchen
14903 2 0.3 ng/L

40.

4

L
12/14/2010

1-42
MW CAS 112-40-31700.3

C12 Dodecane
ppb

Randall S. Fike, Ph.D.

These results have been reviewed and approved
by the Laboratory Director. Prism Analytical Technologies, Inc.

1200 N. Fancher
Mt. Pleasant, MI 48858
989-772-5088
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TERRACON PERSONNEL AND LABORATORY LICENSES 
  


























