Particulate Matter

Why measure it?

Airborne particulate matter (PM) is categorized into different size fractions. Total Suspended Particulate (TSP)
inchudes all particle sizes and is a good measure of nuisance dust. PMe (particles < 10 microns) is a criteria pollutant
and is a serous health risk because PMu particles can penetrate the lungs. PM:zs (particles < 2.5 microns) is also a
criteria pollutant which has even greater health impact due to risk of penetration deeper into the respiratory system.
Research has linked particulate pollution to lung and heart disease, strokes, cancer, and reproductive harm.

Where does it come from?

Natural sources

Large particles (generally PMw and above) come from natural sources stirred up by wind or human activity. PMo
occurs naturally; for example, as sea salt, dust (airbome soil), or pollen. Airborne soil particles, although natural,

are also produced by human-made processes such as construction and industrial activities. Natural particulates

can make up a large portion of PMx in some areas.

As a pollutant

Small particles (generally PMas and below) are by-products of combustion, e.g. emissions from vehicles and
power stations. Particles from these sources react with other gases in the atmosphere to create particles of
various chemical compositions. Gas to particle conversion can also produce fine particulate.

How we measure it
in the portable monitor range we use a laser particle counter (LPC) for its
small size and portability.*

Like all sensors in the portable range the PM sensor benefits from active
fan sampling and comes factory calibrated.

OPLRATING CONCATIONS APPLICATION TYRE

FARTICLATE  SENSOR ?non RANGE St R RESCLUTION  RESPONSE
S e L Lo LIMIT prg v CALGRATION g Aoy Oy TEME " ENV WO D
i:':; PM @ 0.001-1.000 0.001 +0.005 mgn? « 15% 0.001 5 OCal'C 0D0% s ' " g

*Rafer to table on page 4 for sensor technoiogy description
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Why measure it?

Ammonia gas (NH:) is made up of nitrogen and hydrogen atoms. Ammonia is a toxic gas which can cause burning
in the respiratory tract when inhaled. It also has a distinct odor which can become a nuisance for those nearby
@mission sources.

Where does it come from?

Natural sources

Ammonia is an important compound in many biological processes and is a key part of the nitrogen cycle. It occurs
naturally at trace concentrations in the atmosphere mainly from the decomposition of organic matter but is also used
in industrial processes. It is a basic compound and reacts with acidic gases (such as NOz and S0;) in the atmosphere
to form secondary aerosols (fine particles).

Agricultural sources

Ammonia emissions are primarily from animal agriculture. In particular, livestock and poultry operations where

it is @3 common by-product of animal waste. Fertilizer use also generates ambient NH..

Industrial uses

Ammonia is used in the manufacture of several products including plastics, textiles and pesticides as well as in the
fermentation industry and as an antimicrobial agent. It is emitted from vehicles fitted with 3-way catalytic convertors.
It is used in industrial refrigeration systems which are usually fitted with NH: leak detectors for health and safety.

It is also found in many household and industrial strength cleaning products, although NH: solution (NH: dissolved

in water) does not cause high enough NH: concentrations to be harmful to health.

How we measure it
In the portable monitor range we measure ammonia using an electrochemical sensor”

Like all sensors in the portable monitor range the sensor benefits from active
fan sampling and comes factory calibrated.

SENSOR  SEMSOR RANGE M~ ACCLRADY T SOLUTIOH RESPONSE OFERATING DONDITIONS APRLICATION TYRE
GAS cooe P oy DETECTION OF FACTORY coRn e =
LIMIT (PR CALEIRATION TP - NV wa o
NH @ 0-%000 2 <25 ppm +15% 1 30 0w40°C Wo0% - - 7
(NHa)
ENG @ 0-900 02 <205 ppm « 10% a1 120 0040°C S0 = - 7

*Rafor to tabia on page 4 for sersor technology description.
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Why measure it?

Carbon dioxide (CO:) is a naturally occurring gas which acts as the primary source of carbon in life on Earth. It is
also a primary greenhouse gas; carbon dioxide absorbs and emits infrared radiation causing warming of the Earth's
surface and lower atmosphere. Indoors, elevated levels of COz can lead to drowsiness, headaches as well as a
reduction in productivity.

Where does it come from?

Natural sources

In the carbon cycle, carbon is released into the atmosphere from vanous sources and absorbed again in natural
sinks (reservoirs). Humans and plants give off carbon dioxide through respiration, making them a source of CO..
Plants absorb CO; during photosynthesis, making them a sink. The ocean acts both as a source and a sink, releasing
CO: and absorbing it through natural processes. Volcanic eruptions act as a natural source of COa.

Industrial sources

Since the industrial revolution there has been a significant increase in atmosphernic carbon dioxide due to human
activity. The main sources of COz gas include electricity generation, transportation, and industrial processes which all
involve combustion of fossil fuels. The increase in atmospheric CO; has been shown to cause changes in the global
environment including climate change and ocean acidification.

Indoor sources

People are the main source of carbon dioxide emissions in indoor environments due to CO: being the main gas
emitted during respiration. The higher the number of occupants in a building space, the higher the concentration
of CO:z. Most heating, ventilation and air conditioning (HVAC) systems re-circulate indoor air leading to increasing
CO: concentrations. It is therefore important to measure indoor CO: to ensure healthy levels are maintained.

How we measure it
In the portable monitor range carbon dioxide is measured using a non-dispersive
infrared (NDIR) sensor.”

Like all sensors in the portable monitor range the sensor benefits from active "
fan sampling and comes factory calibrated.

OFERATING CONDITIONS ARSLICATION TYPG
e SENSDR  GENSOR  RANGE DI ACTIRACY RESOLUTION  RESPONSE
GAS oo Tvee meny  DSTECTION OF FACTORY e it
LBIT (PPN CALISRATION G TEMP R BNV wo ND
co @ 0-2000 10 <10 ppm + 5% 1 120 0o &0°C Oto 95% s v
Cartbon
doxide
(COs)
Cce @ 0-s00C 2 <220 ppm + 5% 1 120 0o 40°C Oto S5% 7 v

*Refor to table on page 4 for sansor technology description.
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Carbon Mono

Why measure it?
Carbon monoxide (CO) is a toxic, odorless gas. If inhaled it will displace oxygen from the hemoglobin molecule
in our blood and lead to severe disability or even death. It is one of the ‘criteria’ pollutants measured in ambient air.

Where does it come from?

Outdoor sources

Carbon monoxide is found naturally at low concentrations in the atmosphere from volcanic activity and forest
fires. CO is produced from the partial axidation of carbon-containing compounds in situations where there is not
enough oxygen present to produce carbon dioxide. The main source of outdoor CO is combustion processes from
transportation and industrial activity.

Indoor sources
Malfunctioning fuel burning appliances such as furmaces, cookers, water boilers and gas room heaters can all lead
to carbon monoxide leaks in areas occupied by people.

Industrial uses
Carbon monoxide is very important in industry since it is a precursor to a number of important organic chemicals
CO gas has various niche applications in the chemical, food, medical, and semiconductor industries.

How we measure it
In the portable monitor range we measure carbon monoxide using either a gas
sensitive semiconductor (GSS) sensor or a gas sensitive electrochemical (GSE) sensor.”

Like all sensors in the portable monitor range the sensor benefits from active
fan sampling and comes factory calibrated.

. SENSOR SENSOR  RANGE :: ;.:N cf::?:ﬁt:;v R R e— DPERAT NG CONDITIONS ABPLICATION TYRG
oo TP L n LIMIT (TR CALEIRATION aanl ™o oMo B4 ENV uG ND
«<20.5 ppm 0-5 ppm
ECM e 022 oos g .01 eC Oto 40°C 15 o 0% v
«<210% 525 ppm
Carvon
<21 ppm 0-90 ppm
moncxioe ECN e 0-100 02 0.1 30 Oto 40°C 15 0 0% s v v
co «<210% 10-10C ppm

co 0-1000 1 «<22ppm < 15% 1 30 Oto &0°C 10 o S0% v

“Rafer 1o tabla on page 4 for sansor technoiogy description
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Chlorin’éﬂ

Why measure it?

Chilorine gas (Ck) has a familiar odor due to its use in household bleach and in public swimming pools.

Ck is a highly reactive gas and therefore combines easily with other elements. High levels of Ck gas can lead to
coughing and chest pain as well as irritation and respiratory damage. It is a heavy gas and therefore will accumulate
at the bottom of poorly ventilated spaces. There is a risk of explosion if high concentrations of the gas come into
contact with flammable materials.

Where does it come from?

Natural sources

In nature, chiorine is too reactive to be present as a gas. Instead it is found in the form of ionic solids such as sodium
chioride (common salt) and does not pose a health threat. Chiorides make up much of the salt dissolved in the
earth's oceans; about 1.9 % of the mass of seawater is chloride ions.

Industrial uses
Chiorine is widely used in the production of consumer goods such as plastics, solvents for dry cleaning and metal
degreasing, textiles, antiseptics and household cleaning products. The greatest risk to workers is from Ck: leaks.

Chilorine is an important chemical used in water sanitation as it is capable of killing bacteria and other microbes
present in water. It is commonly used to clean drinking water, waste water and public swimming pools.

How we measure it
In the portable monitor range we measure chlorine gas using a gas sensitive
electrochemical (GSE) sensor.”

Like all sensors in the portable monitor range the sensor benefits from active ] A
fan sampling and comes factory calibrated.

SENSOR  SENSOR RANGE TR ALTINNCY ESOLUTION  RESPONSE e e i e i
GAS — | (et (e OF FACTORY . sl
LperT v CALEIRATION ¢ e = ==
O?gﬂ:! ECL @ o-10 om <20 02 ppm « 10% o.o1 30 Oto 40°C 15 o 0% s s
(Cia)

“Rofor to table on page 4 for sonsor tachnology description.
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Formaldehyde gas (CH:0) is a flammable gas that enters the atmosphere through natural sources such as forest
fires, by direct human activities, and via reactions between other compounds in the atmosphere. It is commonly

vy

sold commercially as a 30% solution in water for preservation purposes. It has a pungent imitating odor. CH:O in al

its forms is highly toxic to all animals. Occupational exposure is mainly via the inhalation of vapors and can be known
to cause headaches, difficulty breathing and burning in the throat

Where does it come from?

Natural sources

Most formaldehyde found in the erwvironment is a result of processes taking place in the upper atmosphere

It is an intermediate gas which is produced dunng the oxidation of methane and can be used as an indicator

of anthropogenic pollution and biomass burning. it does not accumulate in the environment as it is easily broken

down by sunlight

Industnal uses

Formaldehyde is a precursor to more complex compounds used in several industrial applications. It is commonly
used in resins for the manufacture of compaosite wood products and plastics. CH:O solution is used as a disinfectant

to kil most bacteria and fungi and can also be used to preserve tissues or cells for scientific analysis. CH,0 enters the

body through inhalation

How we measure it
n the portable monitor range we measure formaldehyde using a gas sensitiv

b

.

lectrochemical (GSE) sensor.

o

Like all sensors in the portable monitor range the sensor benefits from active

fan sampling and comes factory calibrated

DRERATING CONDITIONS ARPLICATION TYF
0N RESPONSE

T™E %)

) 1 &
Fomstttyle | o e c-10 Siis | RS 0.01 30 01040°C  15to 50% 7

(CHLO) <z10% 0.5 ppm

“Fafor to Sbic on page 4 for sansor technalogy description
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Why measure it?
Hydrogen (Hz) is ocdorless, tasteless and colorless, so leaks are very hard to detect. Hydrogen can be hazardous
to human safety as it is a highly flammable gas when mixed with air.

Where does it come from?
Natural sources

Hydrogen is the most abundant chemical substance in the universe. However, pure hydrogen gas (Hz) is scarce
in the Earth’s atmosphere. It is ighter than air and therefore escapes Earth's gravity easier than other heavier gases.

Industrial uses

The most common use of hydrogen gas is in the petroleum and chemical industries. High concentrations of the gas

are used to process fossil fuels and produce ammonia for fertilizer applications. Other industrial applications include
its use as a coolant, a shielding gas in welding, a tracer gas for leak detection and within the semiconductor industry.

How we measure it
In the portable monitor range we measure hydrogen using a gas sensitive
semiconductor (GSS) sensor.*

Like all sensors in the portable monitor range the sensor benefits from active
fan sampling and comes factory calibrated.

_ I —— ACEASACY B .  OPSRATING CONDITIONS  APRLICATION TYRES
GAS ZNJ?Q SONGOR ‘7;:?:;- DE TECTION oF FACTORY RESOLUTION Q;i@f‘

Cone : ’ LIMIT (FFM) CALBRATION ‘ » b TEMp e ENY Wo o

Hydrogen (Hs)  HA e 0-5000 5 <290 pom = 10% 1 30 01040°C 10t 30% y

“Rofor to table on page 4 for sansor tachnology descnption
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ydrogen Sulfide

Why measure it?

Hydrogen sulfide (H,S) is a colorless, toxic gas which has a very distinct odor even at very low concentrations.

The odor is very offensive and has a similanty to rotten eggs. In general, people exposed to such low concentrations
of HaS will not suffer health problems however it is still unpleasant due to the strong smell. An increase in H:S levels
can lead to eye irntation, nausea and shortness of breath. If concentrations continue to increase it can eventually
damage the nervous system and result in death.

Where does it come from?

Natural sources

Hydrogen sulfide is formed as a result of bacterial breakdown of organic matter containing sulfur in the absence of
oxygen. Natural sources include hot sulfur springs, lakes, swamps and volcanic gas. Human activity can increase the
release of H:S and due to its toxicity, concentrations should be closely monitored.

Industrial sources

The largest industrial source of hydrogen sulfide is in oil refining. It is also found in natural gas fields and must be
separated and removed during the refining process. Other industrial sources include coke production, waste-water
treatment plants, landfill sites, farms, and wood pulp production. H;S odor is often considered a nuisance at industrial
sites which are located dose to built-up areas.

How we measure it
In the portable monitor range we measure hydrogen sulfide using a gas sensitive
electrochemical (GSE) sensor.*

Like all sensors in the portable monitor range the sensor benefits from active
fan sampling and comes factory calibrated.

. — “Y‘c"r:. m - — - OPCRATING CONDITIDONS APPLICATION TYIR
oo0e T™FE LT (RN CALEIRATION [z o M ™ (S — - - wo _—
<201 0 ppm O-0.5 ppm
1
@ o0 004 s oo ) OL4TC 150K &
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“Refor to table on page 4 for sonsor tachnology dascrption.

acroqualcom | M




Methéﬂne

Why measure it?

Methane (CH.) is a non-toxic gas but extremely flammable and can form explosive mixtures with air. Its explosive
limits are between 5 % (lower explosive limit) and 15 % (upper explosive limit) in air. In poorly ventilated areas it
is important to ensure the concentration does not exceed safe levels. CHs displaces oxygen which could lead to
asphyxia if leaks occur.

Where does it come from?

Natural sources

In the environment methane is found underground and below the sea floor where it is siowly released into the
atmosphere. [t is the main component of natural gas and therefore used as a fuel especially in electricity generation.
In many cities it is also piped directly into homes and used for heating and cooking. When released into the
atmosphere CHa is dispersed rapidly as it is ighter than air.

Industrial sources

The most common source of methane exposure is around landfill sites. CH. gas is produced naturally via a process
called methanogenesis which is a form of anaerobic respiration used by organisms found at landfills. Landfill off-gas
can penetrate the interiors of buildings built on or near landfills. Methanogenesis also occurs in ruminants, such as
cattle, and therefore CH4 concentrations can also be higher at cattle farms.

How we measure it
In the portable monitor range we measure methane using a gas sensitive
semiconductor (GSS) sensor.*

Like all sensors in the portable monitor range the sensor benefits from active
fan sampling and comes factory calibrated.
) —— | - 2 [P ACCLSACY = OFCRATING CONDITIONS APPLICATION TYPE
e = e ong DETECTION OF FACTORY [ ™ 5
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Nitrogen Dioxide

Why measure it?

Inhalation of nitrogen dioxide (NO;) can impair lung function and increase susceptibility to infection, particularly
in children. It can also aggravate asthma. NO: is not only a toxic gas but it is also a precursor to several harmfiul
secondary air pollutants such as ozone and particulate matter. It also plays a role in the formation of acid rain and
photochemical smog.

Where does it come from?

Natural sources
Nitrogen dioxide is not usually released directly into the air. NO: forms when nitric oxide (NO) and other nitric oxides
(NOx) react with other chemicals in the air. Some NO: is formed naturally in the atmosphere by lightning and some is

produced by plants, soil and water.

As a pollutant

The major source of nitrogen dioxide in urban environments is the burning of fossil fuels. In urban areas this is
most commonly associated with motor vehicle exhaust. Areas with high density road networks close to large
populations such as in towns and cities are most at risk of over exposure. Industrial sites will also produce high
concentrations of NO,. These include any industry that use combustion processes such as power plants, electric
utilities and industrial boilers.

How we measure it
In the portable monitor range we measure nitrogen dioxide using an electrochemical
sensor”

Like all sensors in the portable monitor range the sensor benefits from active Al .
fan sampling and comes factory calibrated.

- DOURACY OPCRATING DONDITIONS ARPLICATION TYS
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Ozone

Why measure it?

In the upper atmosphere ‘good’ ozone (O:) protects life on Earth from the sun's ultraviolet rays. At ground level
‘bad’ ozone is a criteria pollutant that is a significant health risk, especially for people with asthma. It also damages
crops, trees and other vegetation and is a main component of smog.

Where does it come from?

Natural sources

Most ozone (about 90%) resides in a layer that begins between € and 10 miles (10 and 17 kilometers) above the
Earth's surface and extends up to about 30 miles (50 kilometers). This region of the atmosphere is called the
stratosphere. The Oz in this region is commonly known as the ozone layer. Atmospheric turbulence and mixing
of this layer into the lower troposphere results in a natural background concentration of about 0.03 to 0.04 ppm
(30 to 40 ppb) of Os at ground level.

As a pollutant

Ground level ozone above the natural background is not emitted directly but is created by chemical reactions
between the precursors; oxides of nitrogen (NOx) and volatile organic compounds (VOC) in the presence of
sunlight. The major sources of NOx and VOC are industrial facilities, vehicle exhaust, gasoline vapors, and chemical
solvents. The Os reaction dynamics are such that concentrations are often highest downwind of the precursor
sources and on the outskirts of urban areas.

Industrial uses

Ozone has found a range of industrial uses primarily as a disinfectant or sterilizing agent. It is used extensively in the
food and beverage industry, water treatment, manufacturing, odor control, and sterilization in medical and domestic
environments.

How we measure it
In the portable monitor range we measure ozone using either a gas sensitive
semiconductor (GSS) sensor or a gas sensitive electrochemical sensor (GSE)."

Like all sensors in the portable monitor range the sensor benefits from active \ e A
fan sampling and comes factory calibrated. -
- — o:.r“”m {;:3‘?‘“ ESLUTION & CRLRATING CONDITIONS APRLICATION TYR
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“Refer 1o tabla on page 4 for sensor technoiogy description.
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Pérchloroethylene

Why measure it?

Perchloroethylene (C:Cli), which is also sometimes referred to as Tetrachloroethylene or PERC, is a coloriess hquid.
The hquid readily evaporates into the air and can be toxic to humans if inhaled. Health problems from exposure
include headaches, irritation and neurological damage. Long term exposure can also result in vanious cancers
forming in the body.

Where does it come from?

Industrial uses

Perchioroethylene is an effective chemical solvent used to dry dean clothes. Modern dry cleaning practices have
resulted in a significant decrease in the concentration of C2Cls being used. However, due to the negative health
effects caused by long term exposure, control and monitoring of C,Cl, is still important in order to keep employees
safe in these environments.

Perchloroethylene is also widely used to remove oil and oil-borne contaminants from objects that have undergone
processes such as machining, welding and soldering. Modern vapor degreasing techniques have become common
practice in the automotive and electronic manufacturing industries.

How we measure it
In the portable monitor range we measure perchioroethylene using a gas sensitive
semiconductor (GSS) sensor.”

\
Like all sensors in the portable monitor range the sensor benefits from active
fan sampling and comes factory calibrated.
MINMUM ACCLRADY OFLRATMNG CONDITIONS ARPLICATION TYSG
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Sulfur Dioxide

Why measure it?
Sulfur dioxide (S05) is a toxic gas with a strong imitating smell. Inhaling sulfur dioxide has been associated
with respiratory disease and difficulty breathing. It is also a precursor to acid rain and atmospheric particulates.

Where does it come from?

Natural sources
Sulfur dioxide is present at very low concentrations in the atmosphere and is naturally emitted during volcanic
eruptions, as well as at geothermal sites.

As a pollutant

Fossil fuel combustion at power plants is the largest emission source of SOz into the atmosphere. Other sources
include extracting metal from ore and the burning of high sulfur containing fuels by ships, trains and machinery.
Perimeter monitoring at industrial sites is common to measure the concentration of SO: being emitted into the
atmosphere.

Industrial uses

Sulfur dioxide is an intermediate component in the formation of sulfuric acid. Sulfuric acid is a very important
commodity chemical used in several industrial processes including the fertiliser industry and metal treatments.
S0s gas is also used directly in many industries. It acts as a preservative for dried fruits due to its antimicrobial
properties and is used in wine making (in the form sodium bisulfite) to protect the wine from spoilage.

How we measure it
In the portable monitor range we measure sulfur dioxide using a gas sensitive
electrochemical (GSE) sensor.*

Like all sensors in the portable monitor range the sensor benefits from active
fan sampling and comes factory calibrated.

NIV ADDIRALY OFLRATING CONDITIONS APSLICATION TYRL
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-Volatile Organic Compounds .

Why measure it?

Volatile organic compounds (VOCs) are carbon containing gases and vapors such as gasoline fumes and solvents.
They evaporate easily at ordinary room temperature which is why they are termed volatile. Many VOCs such as
benzene and formaldehyde are highly toxic and can cause cancer and other serious health problems. VOCs such as

1.3 butadiene are also involved in the formation of ground level ozone. The severity of the health effect depends largely
on the type of organic compound present as well as the exposure time.

Where do they come from?

Natural sources

The largest source of VOCs is from vegetation however some compounds notably benzene are created during volcanic
eruptions and forest fires. Although natural sources of VOC emissions are larger overall, anthropogenic sources are the
main contributors of VOCs in urban areas.

As a poliutant
Anthropogenic sources include fuel production, distribution, and combustion. The largest emissions come from motor
vehicles due to either evaporation or incomplete combustion of fuel, and from biomass bumning.

Indoor sources
Typical indoor VOC sources include paint, cleaning supplies, furnishings, glues, permanent markers and printing
equipment. Levels can be particularly high when ventilation is limited.

How we measure it
In the portable monitor range we measure VOC using either a photo-ionization
detector (PID) or a gas sensitive semiconductor (GSS) sensor.”

Like all sensors in the portable monitor range the sensor benefits from active fan
sampling and comes factory calibrated.

. — u:::g‘:‘ :‘.;?m — OPLHAT NG CONDITDNS ARPLICATION TYPR
TV
e e Lot ST = CALIGRATION e o - oV W
e @ 025 0.1 <01 ppm = 10% 0.1 &0 Ol4°C 1WW30% <«
e VP @ o-so0 1 <s5 ppm + 10% 1 0 Ol 40°C 10 to 30% s
Organic
Compound
voc) FOL @ o-20 001 <2002 ppm+ 10% 001 0 Ol40C OW3S% s
1 1
POH @ o-2000 0.1 «2ppme 10w o0 PemQ 0 Ol40°C O35% - _ 7
>1000 ppe: 1

Refor 1o tabla on page 4 for sensor technology description.

acrogualcom | 20



