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1. LBA introductory explainer

Over the last 80 years the buildings, cities, and towns where we live in and work 
have become our most intimate ecosystem. Yet our negligence of this ecosys-
tem is profound, despite its significant impact on our health and well-being. 

The built environment and it’s Biodiversity potential

Biodiversity is a short for “biological diversity.” Biodiversity refers to the number, species and ge-
netic variety of living organisms in a certain area, that includes not only plants and animals but 
also microorganisms. Biodiversity is crucial to support our planet and our health by safeguarding 
food, clean water, pure air and shelter. Urban biodiversity, on the other hand, refers to the variety 
of living organisms in and around dense human settlements. More than half of all people now live 
in cities, and this proportion continues to grow. As the extent of urbanized lands continues to 
expand, we are facing a sharp decline in (urban)biodiversity which inevitably leads to lower air 
quality and consequently to the adverse effects on human health. 
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World Health Organization reports that almost all of the global population (99%) breathe polluted 
air. Moreover, over seven million deaths every year are due to bad air quality. Among the various 
factors of polluted air, particulate matter (PM) plays an important role in posing a risk to human 
health. For example, PM10 inhaled via the upper airways can induce cytotoxicity and inflammati-
on. PM2.5, on the other hand, can easily penetrate to the lungs and bloodstream tissues, causing 
respiratory and vascular diseases. Apart from PM pollutants of major public health concern also 
include carbon monoxide, ozone, nitrogen dioxide and sulfur dioxide. Vegetation and microbial 
biodiversity are the key elements to maintain healthy and good quality air as plants absorb parti-
cles, odors and gasses on the leaves and microbes support them to degrade those pollutants. On 
the other hand, the interaction is both ways: the air quality also affects the microbial communities. 
Briefly, the more polluted air (high PM2.5-PM10 level) the more pathogenic bacteria are found 
(figure 1)

Figure 1. How air quality affects microbial diversity.

Human health and well-being depend on daily exposure to biodiversity. Therefore, the analysis 
of the local biodiversity potential is a significant step to provide a comprehensive overview of 
the current state in the given location that could be used by building designers, architects, and 
property management to decide what measures to take to minimize the negative impact of 
the outdoors on indoor climate in the build environment.  

See also: Liu H, et al., Effect of air pollution on the total bacteria and pathogenic bacteria in 
different sizes of particulate matter. Environ Pollut. 2018 Feb;233:483-493. doi: 10.1016/
j.envpol.2017.10.070. Epub 2017 Nov 5. PMID: 29101891.
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2. LBA protocol
TakeAir offers a complete service for the assessment of the building’s indoor 
& outdoor air pattern. This determination air quality and local biodiversity 
offers building owners and property managers vital information about the 
conditions of the air in their building location, how it can impact their health 
and well-being as well as aids in fast and accurate mitigation strategies

Introduction to the Protocol

The cause of indoor air pollution is a combinatory effect of physical, chemical, 
and biological factors and the adequacy of ventilation in the environment. 
There is a correlation between the concentrations of the pollutants and the 
onset of health problems. 

Microbial biodiversity is the key element to maintaining healthy and good-qua-
lity air as microorganisms degrade pollutants. But the interaction occurs in 
both ways. The air quality also affects the microbial communities. The more 
polluted air (high PM2.5-PM10 level) the more pathogenic bacteria are found.

To provide a holistic image (status quo) as well as remedies and quantifiable 
reporting. An effective alliance between PhDs in biology sciences, HVAC 

technics, BREAM, WELL and LEED’s qualified profiles and ESG specia-
lists reporting is brought together.
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2.1 Parameters used in the protcol

To capture the complete picture of the indoor air quality including its microbial 
landscape TakeAir offers:

• Real-time time monitoring of the indoor air quality

• Determination of the potential sources of microbial conta-

mination 2.3 of the indoor air

• Real-time monitoring of the outdoor air at the ventilation

inlet

• Determination of potential sources of microbial contamina-

tion of the indoor air

• Analysis of microbial biodiversity of the indoor air

• Analysis of the Building’s biodiversity potential through a

data mining approach

Real-time time monitoring of the indoor and outdoor air quality

TakeAir offers real-time monitoring of the following air quality parameters: 

• PM1 / PM2.5 / PM10 • CO2 • Humidity • Temperature • VOC

The EAS7 Airsense sensor PRO is designed to measure air 
quality. and is a battery-powered sensor that transmits the 
measured data wirelessly via a gateway to the cloud.
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Determination of the potential sources of microbial contamination of the indoor air

Accumulation of organic and inorganic materials on the filter surface in combination with relati-
vely high humidity may lead to the propagation of viruses and other pathogens that can easily 
spread via ventilation ducts. Therefore, air samples from the following locations are collected and 
analyzed according to the NEN-EN 13098:2019:

Within this assessment, TakeAir determines the number and types of bacteria, fungi, and yeasts 
in the air. Samples are taken according to the standards defined in the working procedure of ISO 
17025. After the collection, all samples are taken to the laboratory under strictly controlled con-
ditions for further analysis. The working procedures are based on the relevant scientific literature 
and the NEN/NPR standards (Dutch Standards / Dutch Guidelines for Trade and Business Prac-
tice).

Analysis of microbial biodiversity of the indoor air

An indoor air microbiome is a collection of microorganisms that can be found in the air of a buil-
ding. Each building has its own specific yet highly dynamic microbiome whose composition (type 
and concentration of microorganisms) is affected by multiple parameters including the presence 
of people and animals, types and quantity of plants, ventilation efficiency, surrounding climate 
and biodiversity, etc. 

For the analysis of the microbial biodiversity in the indoor air the air samples are collected with 
the Coriolis air sampler (Bertin Instruments). The collected air samples are further processed ac-
cording to the scheme below:

Sample collection DNA & RNA 

extraction

Next-generation 

sequencing

Bio-informatics 

analysis

Taxonomic assignment 

of MO

Patterns and correlation 

analysis
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Analysis of the Building’s biodiversity potential through a data mining ap-
proach

• Various available databases are searched for information about:
• Types and sources of negative air quality impacts
• Vegetation mapping around the building location
• Air quality index (AQI) for the building location

General information about the pollution in the building location Typically used: 

• European Environmental Agency Data
• Air Quality Index (AQI) data retrieved from https://plumelabs.

com/en/
• The Flemish geoportal Geopunt https://www.geopunt.be/kaart
• VMM the official Flemish website from the government regarding

air pollutants
• The Atlas of the Living Environment (The Netherlands)
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3.1 Executive Summary
Overall conclusion: Heavy polluted area with a limited exposure to 
Biodiversity. This means that pollution and elements such as infec-
tious bacteria are more persistent than to be expected in non-pollu-
ted environments. 

• Vegetation around the building location is moderate. The positive
impact on the local biodiversity is certainly attributed to the close
proximity of the building location to the “Kloosterbos” forest and
woodlands with trees and shrubs

• Heavily urban and industrialized location (highway communicati-
on node), with high traffic and a brownfield in the vicinity.

• Based on the past year data, the average air quality around Labo
Van Vooren is satisfactory, however, there are days when the
PM2.5 concentration is nearly 4 times higher than the safe level
recommended by the EU Directive 2008/50/EC

• The microbial analysis of the outdoor air shows overall high micro-
bial load, especially bacteria. However, within the detected micr-
oorganisms there were no species from the Serious Noxiousness
group that would pose a special health hazard for people. The
concentration of fungus is elevated which may contribute to the
intensified allergic reactions.
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3.2 Local Biodiversity Analysis report
Type assesment: Status Quo 
Location: Industriepark Rosteyne 1 9060 Zelzate
Time of assesment: 8 July 2022
Assessor: dr. Sylwia Jezierska

The local biodiversity assessment is a descriptive evaluation of the physical 
and microbial parameters such as vegetation, air pollution, and microbial 
landscape to estimate the biodiversity potential of the building location. The 
local biodiversity assessment also identifies the sources that have a direct 
negative impact on the (urban)biodiversity. The overall result of the assess-
ment is used to compare the biodiversity potential of the building location to 
TakeAir’s selected benchmark (for Western Europe it is the Black Forest) and 
to showcase the impact of the building location on the quality of the indoor 
air and human well-being.

General information about the pollution in the building location

Exposure to air pollutants can adversely affect human health. Therefore, the 
European Union has developed an extensive body of legislation which esta-
blishes health-based standards and objectives for several pollutants present

BUILDING ADRESS LOCATION: INDUSTRIEPARK ROSTEYNE 1 9060 ZELZATE

Location category Urban with heavy 
traffic 

Urban with busy 
traffic

Urban with low 
traffic

Rural

European air quality rank 
for Ghent*

 199/323

PM 2.5 (ug/m3)
0-10 good 10-15 moderate 15-25 bad 23-35 very bad
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*The closest city assessed by the European Environmental Agency. The rank is based on average

levels of fine particulate matter, or PM2.5, over the past two calendar years

Air quality index (AQI) for the building location

AQI allows for a quick and comprehensive visualization of the impact the ex-
posure will have on our health. The AQI brings together the concentration 
values (expressed in µg/m3) of all different pollutants in relation to the impact 
they have on health. Thus, the higher the value of the AQI, the more polluted 
the air and the greater the health risk. On the other hand, a low AQI means 
fresh air and a low health impact.

*Based on Directive 2008/50/EC

** Based on data collected by Plume Labs

EUROPEAN UNION* CLIENT GVV**

Pollutant
1-year average limit 24 hours average limit Best day last 30 

days
Worse day last 30 

days

PM 2.5 20 µg/m3 N/A 9 µg/m3 73 µg/m3

PM 10 40 µg/m3 N/A 10 µg/m3 41 µg/m3

Nitrogen 
dioxide 
(NO2)

40 µg/m3 50 µg/m3 5 µg/m3 35 µg/m3

Ozone 120 µg/m3
Max. daily 8 hour mean

5 µg/m3 38 µg/m3

AQI Low 0-20

7 123

Moderate 21-50

High 51-100

Very high 101-150

Excessive 151-200

Annual average 24

Worst peak of the year 116
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Vegetation mapping around the building location

The types and distance of the urban greenery has a direct effect on human 
health and productivity. Research shows that limited exposure to biodiversity 
including microbial diversity, which is the case for most people nowadays, has 
a negative impact on our immune system responses and cognitive functions.

Biological Valuation Map 1

Site for which a biological value is given, as well as an indication of the vege-
tative units or ecotopes, soil cover and data on any small landscape elements 
present.

Biological Valuation Map 2

Area of specific biological value and with a combination of occurring vegeta-
tive units, elements of human use and ecotypes.
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Forests map

The map defines forest based on the following criteria: (a) forest area at least 
0.5 ha, (b) length/width ratio at least 2.5 and (c) closure rate at least 50%.

Microbial biodiversity around the building

Bacteria are naturally present in the air. The concentration and variability of 
microorganisms outdoors are the subjects to seasonal changes and overall 
quality of the air. To assess the microbial air quality outside the building loca-
tion an air sample is collected and subsequently analyzed in the microbiology 
lab for the total concentration of microorganisms and presence of naturally 
occurring as well as pathogenic species. The classification of microorganisms 
is in accordance with the NEN/NPR (Dutch Standards/ Dutch Guidelines for 
trade and Business Practice). 

See appendix part 1

Conclusion:

The overall microbial load is exceptionally high. It could be associated with the 
ongoing construction that increases the concentration of dust and small parti-
culate matter that can act as vehicles for microorganisms. However, within the 
detected microorganisms there were no species from the Serious Noxiousness 
group that would pose a special health hazard for people. The concentration 
of fungus is within the expected limits for this time of the year.
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Identification of types and sources of negative air quality impacts

Negative air quality impacts include the ones that have a direct effect on 
physical air parameters such as PM, VOCs, etc. and the ones that affect the 
microbial landscape. The first category includes road and air traffic, industria-
lization (power plants, industrial facilities, and factories), agricultural activities, 
and natural sources (such as wind-blown dust, wildfires, and volcanoes). The 
second category includes natural and anthropogenic (originating in human 
activity) sources that impact microbial diversity in the air. While some natu-
ral processes such as sea spray may be a source of beneficial bacteria, many 
other natural events including volcanic eruption, wildfires, and desert dust can 
contribute to spreading airborne pathogens. In cities, the demolition of an old 
building always constitutes a temporary but often significant source of dust 
containing a variety of moulds, especially from genus Penicillium and Asper-
gillus. A garbage dump, a public waste sorting or an industrial composting 
centre release lots of bacteria and moulds in a permanent way.

Source Impact Distance Comment
Industrial 
facilities

Very High >5km Location of 
industrial 
sites are very 
nearby

Highways Very high >500m The location 
is surrounded 
by a highway 

Landfills Low NA NA
Natural events Moderate NA Sahara winds

Vapor Intrusion due to “Brown fields”

The U. S. Environmental Protection Agency (EPA) defines vapor intrusion as the “migration of vo-

latile chemicals from the subsurface into overlying buildings” (EPA 2002). Released to soil and/or 

groundwater, volatile organic compounds such as trichloroethylene, tetrachloroethylene, or ben-

zene can emit vapors that may migrate through subsurface soils and into the indoor air spaces of 

overlying buildings in ways similar to that of radon gas seeping into homes.
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Conclusions

• Vegetation around the building location is moderate with the “Kloos-
terbos” forest and woodlands with trees and shrubs being the major positive
impacts on the local biodiversity.

• The Labo Van Vooren is in a heavily urban and industrialized location
(industrial zone and highway communication node). Based on the past

year data, the average air quality around Labo Van Vooren is mo-
derate, however, the concentration of PM2.5-10 often exceeds the 

current safety norms which is most likely associated with the high 
road traffic.

Note: Growing evidence shows serious negative health effects 
due to traffic pollution.  People who live or work near busy roads 
suffer from asthma attacks (especially children), impaired lung 
function, premature death and death from cardiovascular disea-

ses and cardiovascular morbidity. The area most affected is roug-
hly the band within 300 to 500 meters of the highway (1). Adults 

living or working closer to the road (within 300 meters) may risk 
dementia (2). Finally, a long-term exposure to traffic pollution increases 

the risk of having poor cognition (3). 

• Less than 10 km of the brownfields can have a very negative effect
on the concentration of the volatile organic compounds around the building
location.

Note: Persons spending time indoors in close proximity to brownfield sites 
showed accelerated immune aging, which may be caused by toxicant exposu-
re in brownfield sites (4)

• Due to the high intensity of the highways located next to the building
we see elevated concentrations of Ozone (O3) and Nitrogen dioxide (NO2).

• Microbial landscape: The overall microbial load is exceptionally high,
especially bacteria. This high concentration could be associated with the
ongoing construction that increases the dust and small particulate matter le-
vels acting as vehicles for microorganisms. However, within the detected mi-
croorganisms there were no species that are considered hazardous for human
health. Increased concentration on allergenic fungal species such as Clado-
sporium is typical for this time of the year according to the fungal calendar of
outdoor air in Brussels (Air Allergy, 2014)

Conclusion: Heavily polluted 
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3.3 Bibliography and sources

Tools and methods used for the local biodiversity assessment

European Environmental Agency data published on

https://www.eea.europa.eu/themes/air/urban-air-quality/european-ci-
ty-air-quality-viewer was used to compare the air quality of the building loca-
tion to other European cities. 

Air Quality Index (AQI) data was retrieved from https://plumelabs.com/en/

The Flemish geoportal Geopunt https://www.geopunt.be/kaart was used to 
retrieve data regarding vegetation mapping and negative air quality impacts

Microbial analysis of the outdoor sample was performed by TechnoLab (www.
technolab.nl). See annex 1 for the description of the procedures

VMM is the official Flemish website from the government regarding air pollu-
tants. https://www.vmm.be/lucht/actuele-luchtkwaliteit
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