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Executive Summary 

IAQ Testing per GB/T18883-2002: 

 All parameters tested (TVOC, formaldehyde, and benzene) were within allowable limits per 

GB/T 18883-2002. From a regulatory standpoint, indoor tested spaces are safe to be occupied 

under aforementioned conditions.  

o Maintain a regular ventilation schedule via either fresh air systems or opening 

windows/doorways. 

o Run active-carbon based air purifiers to filter indoor particulates and VOCs. Regularly 

replace the filter media. 

o Consider installing indoor air quality monitoring station that can provide real-time 

information regarding indoor pollutants including PM2.5, CO2, temperature and 

relative humidity. 

TVOC & Carbon Dioxide (CO2) monitoring: 

 CO2 levels were over both GB/T18883-2002 standard (1000 ppm) and LEED guideline (800 

ppm) during the school hours in L418 classroom, likely due to insufficient fresh air supply, or 

the fresh air system is off during the monitoring period. 

 CO2 levels in other monitoring locations and TVOC in all monitoring locations were within 

standards during the whole monitoring period. 

Mold Testing: 

 Mold spores in B1 Theatre were at Low-Medium level per the European Union mold exposure 

standards. Indoor species are predominantly consisted of Basidiospores and Cladosporium 

Group C – two ubiquitous types of fungi mostly found outdoors. 

 Indoor spores are likely due to outdoor entrainment as both indoor and outdoor mold spores 

have the same species.  

o Maintain a regular cleaning schedule. HEPA vacuuming is a recommended method. 

o Indoor moisture control - consider to use dehumidifiers or A/C dehumidification 

function when levels consistently exceed 55%.  

 

Dust Mite Testing: 

 Levels of the two dominant allergens, Der p 1 & Der f 1, were detected to be low possibility to 

cause allergic symptoms.  

Material Lead Testing: 

 Lead was not detected in all 3 paint samples.  

 Although lead level in wall paints were under detection limit, deciduous wall paint on site may 

cause particles release and increase indoor particulate levels 

o Repair the walls in classrooms 

o Run HEPA-equipped filter to capture particulates 
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Background 
Situation 

Shanghai Hong Qiao International School (HQIS) partially renovated its B2 floor during summer 

vacation this year. The renovation work stopped when fall term began because of complaints on the 

smell.  Due to students’ and employees’ health concerns, HQIS would like PureLiving, an independent 

third party, to conduct a laboratory indoor environmental quality testing to diagnose current indoor 

pollution levels. Testing is conducted on 4 parts – general indoor air quality, mold, dust mite, and 

material lead. 

 

Client objectives: 

a) Determine if levels of indoor air pollutants are within GB/T 18883-2002 regulatory limits 

b) Determine the levels of mold spores in the ambient air in B1 theatre 

c) Determine the levels of dust mites in Classroom L118 and L210 

d) Determine if levels of lead in paint are within US CPSC regulatory limit 

e) Provide recommendations for any issues or potential improvements 

 

Site Description and Sampling Conditions 

 School was partially renovated during summer vacation, renovation stopped in September-

approximately 3 months prior to testing  

 Outdoor conditions: 

o Moderate rain, 21ºC, 86% relative humidity.  

 Indoor conditions: 

o Tested rooms/areas are unoccupied at time of sampling 

o On average 22ºC, 70% relative humidity 

o Most windows/doorways closed for >12 hours prior to testing. (GB/T 18883-2002 

requirements mandate 12hrs of no natural ventilation). However, a doorway towards 

after-school classrooms in B1 adjacent to the gym was ajar during sampling 

o A/C off 

o Fresh air systems on regular settings 

o Standalone air purifiers on regular settings 
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 Air Quality Testing Results & Analysis 

1. Laboratory IAQ Testing Results per GB/T18883-2002 
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IAQ Testing Plan 

 Sampling of common post-renovation indoor pollutants that are often found in newly 

constructed/renovated buildings based on GB/T 18883-2002 – TVOC, formaldehyde, and 

benzene.  

 20 testing points were selected (Refer to Appendix B): 

o 2 points on B2 floor (foyer, gym) 

o 4 points on B1 floor (cafeteria, theatre, art room) 

o 4 points on 1F (café, office, classrooms) 

o 4 points on 2F (library, corridor, classrooms) 

o 3 points on 3F (staff room, classrooms) 

o 3 points on 4F (science lab, trial room, classroom) 

 

Results and Analysis  

 TVOC – no points of failure 

o Average TVOC level was 0.065 mg/m3 – 11% of the national GB/T 18883-2002 

standard (0.6 mg/m3). 

o The highest TVOC level was found in B1 Floor Art Room (0.168 mg/m3), which is 28% 

of the national GB/T 18883-2002 standard (0.6 mg/m3). Higher TVOC levels in this 

room may due to VOCs emitted from pigments and other drawing materials combined 

with off-gassing from renovation materials.  

 Formaldehyde – no points of failure 

o Average indoor level was 0.024 mg/m3, 24% of the national GB/T 18883-2002 

standard (0.10 mg/m3).  

 Benzene – none detected  

o  Indoor benzene levels were under the Limit of Detection at all points.  

 

IAQ Conclusions and Recommendations 

 Overall, all parameters tested (TVOC, formaldehyde, and benzene) were within allowable 

limits per GB/T 18883-2002. From a regulatory standpoint, indoor tested spaces are safe to 

be occupied under aforementioned conditions.  

 The following actions are suggested to maintain the indoor airborne pollutants within a low 

range: 

o Maintain a regular ventilation schedule:  

i. Open windows/doorways to increase the natural ventilation when outdoor 

PM levels are low. 

ii. Continually keep the fresh air system to increase the air exchange, particularly 

on B2 and B1 floors.  Regularly clean/replace the filter media per 

manufacturer’s guideline. 

o Run active-carbon based air purifiers to filter indoor particulates and VOCs. Regularly 

replace the filter media. 

o Consider installing indoor air quality monitoring station that can provide real-time 

information regarding indoor pollutants including PM2.5, CO2, temperature and 

relative humidity. 
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2. Air Monitoring Results 

TVOC Monitoring in B1 Large Café and B2 Gym: 

 

 1st round of monitoring was conducted in B1 large café and B2 gym, respectively.  Overall, TVOC levels in B2 gym and B1 cafeteria were within national GB/T 

18883-2002 standard limit (0.6 mg/m3) as well as international LEED guideline (0.5 mg/m3).  

 Peak levels in B1 large café usually occurred during mealtimes, indicating food related sources may contribute to the TVOC level, and peaks in B2 gym often 

happened after school which is likely due to students’ activities.    

 Data lost mainly occurred after school, which may be due to power failure/network offline.   
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CO2 Monitoring Results 

 

 Overall, CO2 levels in B1 café and B2 gym were lower than both national GB/T 18883-2002 standard limit (1000 ppm) and international LEED guideline (800 

ppm) throughout the whole monitored period, which indicates current fresh air system is efficient in brining outdoor fresh air into basement areas. 

 The peak levels in B1 large café occurred mainly at noon, and the peaks in B2 gym often happened in the afternoon, when the areas are occupied. 
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CO2 Monitoring Results 

 

 CO2 levels were over both GB/T18883-2002 standard (1000 ppm) and LEED guideline (800 ppm) during the school hours in L418 classroom, likely due to 

insufficient fresh air supply, or the fresh air system is off during the monitoring period. 

 Levels in L305 staff rooms were <600 ppm during the monitoring period – well within both standards. 
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Mold Testing Results & Analysis 
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Mold Testing Plan 

Samples taken:  

 Outdoor – reference 

 B1 Theatre – indoor concerned area 

 
Sampling details: 

 75L volume of air sampled 

 Height was at 2-4’ (ambient air zone) 

Mold Testing Results Interpretation 

 The air samples indicate the following levels of mold in the tested rooms: 
 

Outdoor 
  

3,500 cts/m3 

B1 Theatre  
  

Low-Medium (370 cts/m3) 

 

 Indoor mold levels detected in B1 Theatre was 370 cts/m3, and was approximately 11% of the 

outdoor spore counts (3,500 cts/m3). The indoor level was considered as Low-Medium level 

per the European Union mold exposure standards. This result indicates no significant indoor 

mold growth. 

 If the spores were carried in from the outdoors, the percentages of types would be similar. 

Outdoor spores predominantly consisted of Basidiospores and Cladosporium Group C (49% 

and 35%, respectively) – two ubiquitous types of fungi mostly found outdoors.  Similarly, 

spores in B1 theatre have the similar proportion as outdoors (67 % of Basidiospores and 29% 

of Cladosporium), indicating spores in the theatre are likely due to outdoor entrainment, 

rather than indoor growth.  

 

Mold Conclusions and Recommendations 

 Overall, mold spores in B1 Theatre were at Low-Medium level per the European Union mold 

exposure standards. Indoor spores are likely due to outdoor entrainment as both indoor and 

outdoor mold spores have the same species. 

 Indoor relative humidity levels were on average at 70% throughout the tested area, which 

exceeds the ASHRAE guideline (30-55%). In particular, average relative humidity in B1 floor 

were greater than 70%. Damp conditions encourage growth of mold, bacteria and insects, 

which can be potentially allergenic and can either trigger asthma or lead to the development 

of allergies. We recommend:  

o Use hygrometers to monitor indoor relative humidity levels. 

o Consider to use dehumidifiers or A/C dehumidification function when levels 

consistently exceed 55%.  
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 Basidiospores spores are the dominant type in both 

samples.   

 Basidiospores are found naturally in gardens and 

greenery.  Spores are released in large quantities during 

periods of high humidity and rain.   

 Basidiospore spores should not pose a significant 

human threat to human health, but are found to 

allergenic, particularly to individuals with respiratory 

sensitivities.  

 Mushrooms are a common type of Basidiospores. 

 

 

 

 Cladosporium spores are identified in both samples. 

 This genus of mold is one of the most ubiquitous 

types of mold found both indoors and outdoors.  

They are dark-green black in appearance and grow 

on wet surfaces. 

 While Cladosporium molds are seldom pathogenic 

to humans, spores can cause or lead to the 

development of asthma or allergies.  There have 

been instances where individuals developed 

infections (respiratory, skin, etc.) from direct exposure to these types of molds. 

 

Guide to Interpreting Your Scores 

Category Observations / measurements 

Spore count  

Spores per cubic meter.  This measurement should be compared to outdoor 
level.  The indoor level is typically 20-40% of outdoor levels and higher 
levels than outdoors usually indicate active indoor growth.  
 
Although there are no specific standards for indoor spore count, there are 
two relevant guidelines.   

1. IAQA Training guidance (Baxter Etals): Mold contamination is 
considered present in a building when the total spore 
concentration is above 10,000 / m3.  

2. European Union mold exposure standards: for apartments the E.U. 
uses these mold level designations 
a. Indoor mold spore counts of < 50/m³ very low 
b. Indoor mold spore counts of < 200/m³ low 
c. Indoor mold spore counts of < 1000/m³ medium 
d. Indoor mold spore counts of < 10000/m³ high 
e. Indoor mold spore counts of > 10000/m³ very high 
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Dust Mite Testing Results & Analysis 
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Dust Mite Testing Plan  

1. 1F Classroom L118 - beddings 

  

2. 2F Classroom L210 – cushions/rugs 

  

Dust Mite Results and Analysis  

Mite Allergens Der p 1 Der f 1 

1F Classroom L118 Low (0.054 ug Mite Group/g dust)   Low (0.064 ug Mite Group/g dust) 

2F Classroom L210 Low (0.059 ug Mite Group/g dust) Low (0.347 ug Mite Group/g dust) 

Guideline 0.2 ug/g 0.2 ug/g 
 

 Levels of the two dominant allergens, Der p 11 & Der f 12, were detected to be low possibility 
to cause allergic symptoms. 

 

                                                           
1
 Der p 1 (Dermatophagoides pteronyssinus; common name: European house dust mite)  

2
 Der f 1 (Dermatophagoides farina; common name: American house dust mite) 

https://www.uniprot.org/taxonomy/6956
https://www.uniprot.org/taxonomy/6954
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Dust Mite – Courses of Action 

 If curtains are the heavy type, replace them with blinds or light cotton drapes. 

 Replace soft furniture with wooden, plastic or vinyl furniture. If possible, remove carpets from 
classrooms. 

 Apply a disposable face mask while doing vacuum cleaning. A cleaner with 2-layer microfiltration 
bags are preferred to prevent allergens being transferred from the vacuum cleaner into the air. 

 Either freezing or dry heat can kill mites. For instance, put soft toys overnight in the freezer is 
effective but must wash them afterwards to further remove allergen. Leaving carpets out during a 
dry hot day can also help kill mites. Another approach to control mites in carpets is by applying 
acaricide (containing 3-5% benzyl benzoate) to carpets on a monthly manner to be effective. 

 

Dust Mite – Specific Areas of Concern 

 The health effects of exposure to dust mites are mainly due to allergic reaction caused by the 
potent digestive enzymes contained in the mite’s gut. Common symptoms are wheezing, allergic 
rhinitis and asthma.  

 Out of control dust mite infestation in the home may lead to atopic dermatitis and epidermal 
barrier damage. 

 Those with compromised immune systems may suffer more severe effects from dust mite 
infestation and immunotherapy can be used in those affected. 

 Methods such as air purifiers, air cleaners, air ionizers or air duct cleaning have not been found to 
be effective to control mites. Chemical sprays are not useful when treat furnishings because they 
do not penetrate into those furnishings and reach as deep as the mites burrow. 
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Material Lead Testing Results & Analysis 
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Material Lead Testing Plan 
 
Laboratory Test Method: 
EPA Method 6010D – 2014 (ICP—OES: Inductively Coupled Plasma—Optical Emission Spectrometry) 
 
Reference Standards: 
Federal requirements limiting lead in paint and similar surface coatings per the Consumer Product 
Safety Commission (CPSC), which can be found in section 101 of the Consumer Product Safety 
Improvement Act of 2008 (CPSIA) (Public Law 110-314), as modified by H.R. 2715 (Public Law 112-28, 
August 12, 2011) and in 16 CFR part 1303. 
 
 
Material Lead Results and Analysis 

Testing 
Points 

Item 
Lead Content 

(PPM) 
Standards 

(PPM) 

1 Lead in Paint – B109 Art Room ND 
90 

(CPSC) 

2 Lead in Paint – L118 Classroom ND 
90 

(CPSC) 

3 Lead in Paint – L210 Classroom ND 
90 

(CPSC) 

*“ND” is short for “None detected”, which means the pollutant concentration in the substrate 
is lower than the test limit of analytical instruments. 

 
Material Lead Conclusions and Recommendations 
 
1. Lead was not detected in all tested sample. 
2. Although lead level in wall paints were under detection limit, deciduous wall paint on site may 

cause particles release and increase indoor particulate levels 
3. We recommend: 

a) Repair the walls in classrooms 
b) Run HEPA-equipped filter to capture particles 

https://www.cpsc.gov/PageFiles/129663/cpsia.pdf
https://www.cpsc.gov/PageFiles/129663/cpsia.pdf
http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title16/16cfr1303_main_02.tpl
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Kimi Shi 

Senior Consultant  

PureLiving  

kimi.shi@purelivingchina.com  

+86-21-3469-2269 

www.purelivingchina.com 

 

 

About Us 

PureLiving (www.purelivingchina.com) is China’s leading indoor environmental health and safety 

consulting firm focused on advising clients on air and water quality, mold, asbestos, and lead exposure 

issues.  In addition to independent, government-certified testing, we also interpret results based on 

rigorous international standards and provide independent recommendations and solutions tailored to 

our clients’ budgets and needs. We understand that in a market where standards may be low and test 

results can be purchased, credibility and trust is everything.  With offices in Beijing, Chengdu, Shanghai, 

Suzhou, and Hong Kong, we have completed over 6,000 residential and commercial projects 

throughout China and the quality of our reports and high level of professional service has been lauded 

by clients and reviewers in The Wall Street Journal, CNN, and The Guardian. In addition to our 

residential business, we have assisted corporate customers from small startups through Fortune 500 

multinational companies.

mailto:kimi.shi@purelivingchina.com
http://www.purelivingchina.com/
http://www.purelivingchina.com/
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Appendix A: Investigation Images 
 

    

 Figure 1-2. Similar TVOC readings were found next to renovated area and patio 
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Figure 3-11. Air sampling of TVOC, formaldehyde, and benzene per GB/T 18883-2002 
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Figure 12-13. Measurement of CO2, relative humidity, and temperature 

 

 

  

Figure 14-15. Filter media should be replaced regularly per manufaturer’s direction 
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Figure 16-17. Air sampling of mold spores 

 

 

  

Figure 18-19. Dust Mite Sampling 
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Figure 20. Material Lead Sampling 

 

 

  

Figure 21-22. Deciduous wall paint on site may cause particles release and increase indoor PM levels 
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Appendix B: Floor plan with Testing Points 
  



28 
CONFIDENTIAL 

 



29 
CONFIDENTIAL 

  



30 
CONFIDENTIAL 

 



31 
CONFIDENTIAL 

 



32 
CONFIDENTIAL 



33 
CONFIDENTIAL 

 

Appendix C: Mold Introduction 
 

Mold is the common word for any fungus that grows on food or damp building materials.  It often 

looks like a stain and comes in a variety of colors.  In nature, mold helps decompose or break-down 

leaves, wood and other plant debris.  Molds become a problem when they grow where they are not 

wanted and digest materials such as our homes.  In some cases, however, mold may not be visible but 

may have a musty odor. If allowed to grow, mold can contribute to poor indoor air quality and impact 

health. 

Mold requires four things to grow: 

 Acceptable temperature range 

 Oxygen 

 Food material (nearly any substance – leather, fabric, paint, cellulose, even skin oils) 

 Moisture 

Of these, the only one that we can control is the last one: moisture.  Washing, cooking, air humidifiers, 

unvented clothes dryers, condensation and leaks from the outside all produce the kind of indoor 

moisture that mold needs to grow. Also, poor ventilation contributes to higher humidity levels and 

leads to condensation, which also allows mold to grow.  

Why is this a problem in China? 

Despite common belief, mold does in fact grow in China!  As long as oxygen, moisture, and a food 

source are available, mold can take root.  Many foreigners are accustomed to looking for mold in walls, 

under carpets, and in basements.  However, these are not the usual suspects in China, where the 

construction material of choice is cement, bare floors are common, and few people deal with a 

basement.  Yet, the prevalence of humidifiers, abundance of rain in the spring and summer, the tightly 

sealed construction of new apartments, lack of insulation, and poor ventilation mean that mold still is 

very much a problem.  The largest part of the problem is that the low attention to mold issues and 

incorrect remediation results in a higher degree of unwitting exposure.  

What is the health impact? 

In order to reproduce or when disturbed, molds release small "spores" into the air and these spores 

are small enough that people can actually breathe them in.  These spores in turn may release 

microbial volatile organic compounds (MVOCs).  The musty, earthy odors that you smell when you 

enter an area with mold are created by these MVOCs.  Similar to VOCs released by manmade items 

and petrochemicals, MVOCs can cause adverse reactions in people.  Our reaction to the spores and 

MVOCs is what causes illness.  Mold has a probable link to a wide variety of symptoms, depending on 

species type and each individual’s personal reaction.  Common symptoms may include: 

 Eye, nose and throat irritation 

 Headaches 

 Coughing and phlegm build-up 

 Wheezing and shortness of breath 

 Allergic reactions and triggering of asthma attacks 
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Although healthy adults may not react to mold, WHO research has found that damp and mold 

increases the risk of respiratory disease in children and adults by 50%3.  Further, mold combined with 

dust mites may account for 20% of asthma prevalence4.  At special risk are those who already have 

allergy sensitivities or asthma, lung disease, and also those with weakened immune systems such as 

the elderly, or with leukemia or AIDS.  

A small number of molds produce toxins called mycotoxins. When people are exposed to mold 

mycotoxins they may suffer toxic effects, including fatigue, nosebleeds, nausea, headaches, and 

irritation to the lungs and eyes.  Infants have developed bleeding in their lungs.  In rare cases, most 

famously with what is popularly called, “toxic black mold,” mycotoxins can lead to fatalities.   

In addition to the health impact, mold causes physical damage, spreads quickly, and can be very costly 

for homeowners if not quickly and effectively resolved. 

 

 

 

 

 

 

—End of Report— 

                                                           
3
 WHO statistics: http://www.euro.who.int/en/what-we-do/health-topics/environmental-health/air-

quality/facts-and-figures 
4
 WHO report citing Melse and de Hollander, 2001.  

http://www.euro.who.int/en/what-we-do/health-topics/environmental-health/air-quality/facts-and-figures
http://www.euro.who.int/en/what-we-do/health-topics/environmental-health/air-quality/facts-and-figures

