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Summary

The development of industrial and services sectors in Jordan, accompanied by the
increase of Jordanian population, electricity consumption and the number of vehicles
(increase of fuel consumption) results in an increase in the pollutants’ levels in the
ambient air, which in turn causes degradation of the air quality in many areas and
adversely impacts the public health. Therefore, it is so important to study the
ambient air quality of the residential areas that are close to the air pollution sources.
Ministry of Environment, based on its mandate, signed agreement No. 75/2008 with
Air Studies Division/ Water & Environment Centre of the Royal Scientific Society to
study the ambient air quality of three areas vulnerable to air pollution, these areas
are close to the following industrial estates: Al Hasan industrial estate in Irbid,
Abdullah II bin Hussein industrial estate in Sahab and Hussien bin Abudullah I

industrial estate in Karak.

Levels of inhalable particulate matter with aerodynamic diameter equals to or less
than 2.5 micron (PM,s) were studied in the above-mentioned three locations. While
the levels of nitrogen oxides (NO, NO, & NO,), carbon monoxide (CO) and sulfur
dioxide (SO,) were studied in Irbid and Sahab as these pollutants result from fuel
burning in both stationary and mobile sources, taking into consideration the

relatively high sulfur content in the Jordanian heavy fuel oil and diesel.

The main aim of this study that lasted during the period (1/1/2019 - 31/12/2019) is
to identify the air pollutants levels in the above-mentioned three areas and to
compare the recorded hourly, daily and yearly averages of different air pollutants
with the Jordanian standards JS 1140/2006 and to study the air quality changes with
time. The study aimed also at helping the decision makers in identifying and
enhancing the implementation of the proper measures that could improve the

environmental conditions in the study areas.
The main results of the study are:

= Sulfur dioxide (SO;) and carbon monoxide (CO) levels at Sahab site were within
the allowable limits stated in JS 1140/2006 during the current study period.
Nitrogen dioxide (NO;) and PM,; levels for this study period exceeded the hourly
and daily limits stated in JS 1140/2006. The prevailing wind direction at Sahab

site was calm wind with 80.8% followed by southern wind with 9.0%.

= Levels of SO, and PM,; at the monitoring site in Irbid were high and exceeded the
hourly and daily limits stated in JS 1140/2006. While the levels of nitrogen
dioxide and carbon monoxide were within the limits stated in JS 1140/2006. The

e



prevailing wind direction at Irbid site was calm wind with 58.7% followed by
northern wind with 24.8%.

= Although three daily exceedances of PM,swere recorded at the monitoring site in
Karak during the current study period, they did not exceed the allowable number
of exceedances stated in JS 1140/2006. The prevailing wind direction at the
monitoring site in Karak was calm wind with 72.5%, followed by northwest wind
with 20.7%.

The most important recommended actions this study suggests are; to continue
ambient air quality monitoring in the current areas, to increase the spatial coverage
of air quality monitoring and to include other air pollutants to the monitoring

program.
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Table 1: The schedule of the preventive maintenance of sulfur dioxide analyzer (UV
Fluorescent)
Equipment PM Frequency
SO, Analyzer | Replacement of sample inlet filter Biweekly
Model AF22M
Check of electrical parameters Monthly
Replacement of internal zero filter cartridge Annually
Check of pump valves and diaphragms 6 months
Replacement of kicker zero filter cartridge Not required; the changed inlet
zero filter will be installed to
replace it.
Replacement of UV lamp When required depending on the
voltage reading.
Equipment PM Frequency
SO, Analyzer | Replace the sample filter element Bi-weekly
Model APSA Replace the O-rings Annual
370 Replace the pump valves and diaphragms Annual
Replace the air filter Annual
Replace (if required) the Xenon lamp Annual
Replace the aromatic hydrocarbon cutter Annual
Replace the scrubber Annual
Replace the pump Biennial

Change the battery

Every 3 years or when BATT alarm
occurs

Table 2: The schedule of the preventive maintenance of nitrogen oxides analyzer
(Chemiluminescent)

Equipment PM Frequency
NOx Replace the sample filter element Bi-weekly
Analyzer
Replace the O-rings Annual
Model Replace the filter packing Annual
APNA 370 Replace the pump valves and diaphragms Annual
Replace the deionizer unit (packing, filter A
s nnual
element and deionizer catalyst)
Replace the UV lamp unit and the UV liner Annual
Replace the dehumidifier unit Annual
Replace the catalyst tube Annual
Replace the air filter Annual
Replace the scrubber Annual
Replace the silica gel Annual
Replace the pump Biannual
Replace the solenoid valve Every 3 years
Change the battery Every 3 vyears or when BATT
alarm occurs

Table 3: The schedule of the preventive maintenance of particulate matter (PM,;) monitor (Beta

Gauge Monitor)

Equipment PM Frequency
PM_; Nozzle and Vane Cleaning Monthly
Analyzer Leak Check Monthly
Model BAM- | Flow Rate Verification Monthly
1020 Clean Capstan Shaft and Pinch Roller Tires Monthly
Clean the sampling Head Monthly
Replace Filter Tape When required




Equipment PM Frequency
Run SELF-TEST Function Quarterly
Full Flow Audit and Calibration Quarterly
Verify BAM-1020 Settings Quarterly
Set Real-Time Clock Quarterly
Test Pump Capacity Semi-annual
Test Filter RH and Filter Temperature sensors Semi-annual
Test Smart Heater Semi-annual
Clean Internal Debris Filter Annual
Check Membrane Span Foil Annual
Beta Detector Count Rate and Dark Count Test Annual
Clean Inlet Tube Annual
Check the flow rate and rebuild Vacuum Pump (If | Biennial
required)
Check and replace (If required) the Nozzle O-ring | Biennial
(Special tools required)
Check and replace (If required) Pump Tubing Biennial
Equipment PM Frequency
Particulate Clean the outside case using a damp cloth Monthly
Matter
Analyzer Inspect and empty the water collector bottle | Monthly
5014i Beta located on the inlet
Dismantle and clean the sampler inlet Monthly
Check the O-rings of the inlet and replace as | Monthly
necessary
Inspect and clean the fan filter Monthly
Conduct leak test If required (check flow
rate on semi-annual
basis)
Clean the sample tube and the heater tube Annually
Rebuild the sample pump If required
Replacement of filter tape In case the filter tape
breaks or if it runs out
Apply metal assembly paste around the parameter | When changing the filter
of the cam tape

Table 4: The schedule of the preventive maintenance of carbon monoxide (CO) analyzer

Equipment PM Frequency
CO Analyzer | Inspect the sample inlet filter and replace if | Biweekly
48i necessary
Clean the outside case using a damp cloth Monthly
Check of electrical parameters (flow rate, AGC | Monthly
intensity, Internal Temp and chamber pressure)
Clean the optics (mirrors) If required
Apply leak test (block the sample bulkhead and | When the instrument
check the values of the flow rate and pressure) performance indicates

that there may be a flow
problem or when the
analyzer response is weak
to the span gas.

Inspect, clean and recondition the fan filter

When required




Replace the IR sources If required
Check the pump diaphragms and rebuild the pump | When the instrument
if needed performance indicates
that there may be a flow
problem or gives high
pressure value.
Equipment PM Frequency
CO Analyzer Replace the sample filter element Bi-weekly
Model APMA Replace the O-rings Annual
370 Replace the filter packing Annual
Replace the pump valves and diaphragms Annual
Replace the catalyst unit Annual
Replace the filter element Annual
Replace the scrubber Annual
Replace the pump Biennial
Replace the solenoid valve unit Biennial
Change the battery Every 3 years or when
BATT alarm occurs

Equipment PM Frequency
CO/CO; Replacement of sample inlet filter 2-4 weeks
Analyzer Checking on electrical parameters Biweekly
Cotze Replacement of internal zero filter Semi-annual
KNF pump maintenance Annually
Replacement (if required) of the source Annually
Replacement of multi passages mirrors 5 years
Replacement of the motor 5 years

Table 5: The schedule and type of calibration.

Equipment name

Calibration type

Nitrogen oxides analyzer
Sulfur dioxide analyzer
Carbon monoxide analyzer

Check of zero point

This operation consists of comparing the monitor response for
zero.

Frequency: When required by using external zero source.

1-point calibration

This is a procedure for checking and correcting the response of
the monitor at a span point.

Frequency: monthly + 2 weeks.

PM, s analyzer

Particles measurement calibration
It is a Beta gauge calibration by using a reference gauge.
Frequency: semi-annual or annually.

Weather parameters

Verification only on the wind direction

This procedure is conducted manually by directing the sensor to a
specific direction, comparing the results that appeared on the
screen with the actual direction and adjusting the wind direction
sensor offset if needed.

Frequency: annually
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