X FOL 50— BV ¢
Royal Scientific Society -
For Jordan, since 1970 » 13V kia gbgll da1s & s I 6J|/jg{

dslaal) A dasliall faall 3 elggd) dus i Ay

(Yo¥s Jds¥ Qgls— Y. Y, LA O 5il)

ol pada

a—ial) Bl

das)
"—b@i\ ﬁbubé P.A.é
Adnlly obaall J$sa

glal) dsalal) el



Jiirl) (8 g
L) 5550 Abigina Ll 35k

s YY) ijﬁl\ VY &,A 83,l¢d) Claglaall Jlaaid jgan Vg
50 (s Al Ablga e J guaal



G

Gl giaall

Ry ) guall daild
Jolaall dasld
Lol 4l L)
(Summary) djuady) dall Aadal)
daddall -
Leliall ol V-
Claw = glaefdaeliall Cpeall Gy SE dlae dnae V=) -)
Wlfdaeliall uall Lae Y- )
S</de lal) S e G Gaeall Aae Y=Y )
bl Calaal Y-
Lahall 8 Waaay &5 Al sl elggl) clisle Y-
(SO2) Cayu€l sl 3l V¥
(CO) 05 xSH s Jgf Y=¥-)
(NO, NO, & NOX) (a5l auulSi ¥—¥—)
(PMas) (055 ¥,0 (glaws 5l e Jiu ks d2all cilaseal) €Y

La)ll adlge £



' 1

v¢

Y4

Y4

Al

Yv

¢y

£y

¢y

124

¢o

1A%

Faaiieal) Galidll sigals Jaadl caglad 03

Aafpal) il -

Wlfdeliall Guall Lae VY
Claw/ie all Guall o B dlae dine Y=Y
SAN/de lal) JE dlae Gy gaeall e Y-V

Al @il dddlia -

)lfdse lall Guall dipae VT

Glan/iue ball cpuall o S AMae L. Y-F

SAse lial) G e 0 Cpal) digae Y-V

Al b)) cfa) duayl) il (s Adj\ia — £

Lol slsgl) duegi Ao Joadl) jhia il -0

(502) oyl wausf S5 V-0

(NO, NO, & NOX) (g sinll aulsi Y-0

(CO) sl sl J4l Y0

(PM_5) 05 0S0e Y, 0 (55l o oo Jir skt dedal) Cilaseal) -0

cluagdl] 4



ALY gl jalaag da)l) éb.a O Jad)a (\) dala
Lasiiaal) Guldl) 3¢l Splaally 4y gal) Libuall gal ¢ (Y) Gale

Liga IS b Al el cliglall Lagally sl e anall oY LI b ¢ (¥) Gale



VY

V'Y

V¢

V¢

Yo

JEENg ) puall daild

) < dayll adga :(Y—\) A3y Jal)

b lade A CapSl sl B e 580 Lo L) cV el lefs Taasad) c el (V) 55 (<

) b val) plge B clad S Cpmg i) S @ile ST due L) el aeal) el 2 (YY) o8, ISl
YoYe oe D

Dha 2l b ol gise b clade ) Cng ) 3slSh Cile 580 dpasdl Y axal) 1(Y-Y) 85 IS
Y 'Y . el.c

b late S 05 Sl aasl Jof Sl S clela A Jane lefs e ldl e andl) e 1(£-Y) 3, J<al)
AAK] ?Lc By N J“Jlgﬂ La)yll cﬁ‘}a

Cilade A Cpmg i) a6 Sley cupl) asl B Gle S0 dgdll e sl 1(0-Y) 8, (<A

ple DA 2 syl adse b cilads ) GsnSl 2T il Sle 381 £jedl) eV el 1(V-Y) A8, <)
YoV

Yo¥e ale JU8 au) b dea) age b oLl eladl s 1(V-Y) (8 U<
Y«¥o (,L‘: B)ES J.:Jl ‘;S Jm‘)“ éy gﬂ (E.M'u:) CL:’,)H 3.9‘)4.«4 &:‘253 Z(A—Y) (;5‘) Ja

da)l il e ed IS DS skl Z Ll eladly (535) 2 Lyl depuad Ljell e anal) 1(3-Y) o, IS4



Vo

1

1

R4

R4

YA

AR

AR

Yy

Yy

Yy

Bse b Aaneal) dugha )l Ly Alscaal) g (ggemdl) Ao L) ¥ dnally dasall ¥ aeall 3() 4 Y) 8, (<A
Yoveale DA ) b aa)l)

s b Bhall dajal lgy Aasal) 30V1y (gl Eie L) <V anally Ehasall ¥ anal) 1(VV-Y) &8, <)

b lads Al cupl anst 6 Sl <Al e Ll e seal) ey daasall ¥l (VYY) 8, J<al)
Yove e DA Glaw b vl aige

b vl pige b cilad S cpm ) wulS e S due L) el el el (VYY) 8, J<al)

Clace b dempl) g b clade A g sinl) 2l e SS030 dagll N anall 2() £-Y) A UK
YoYe o B

Cilad A Gonp<) 2wl b 5l S el A Jaee ely dac Ll e aedll el 2(Vo-Y) 8, J<al)

P o b aa)ll aige A Glade Al (PMys) Slasesdl 581 daasdl ¥ aeall :(V1-Y) &) JSA
Y'Y' el.c

cilad A g ) a6 ley oyl nasT 6 Sl S Lseal) el 1(VY-Y) B8, O

P Glas va )l alge & bt A OS2l Jol 5le 3SI Ayl ¥ andl $(VA-Y) 8, J<al)
AAK] ?1"

P o aa)ll aige A Glade Al (PMas) Glaseadl 581 dygdd) eV andl) 1(13-Y) o8, J<a))
YeoYe ale

\RAK) (:Lc- DA &_:L;ugﬁ .\m‘)n cé}.«g,ﬁc\:l)n ol e‘)}:’ 2(\’ ~—V) (;5‘) Ja
YeVo (:Lc- DA &_:L;.uag,ﬁ M‘)H éy gﬂ (SAE:;) Cl:ul\ 3.(:‘)»4 &1‘253 :(V\—V) (;5‘) Ja

2eal) edl (e Led US DA 5Ll 2Ll slasly (83e) Ll dejud dpedl) e anall 1(YY-Y) S8, JSal



Yy

Y¢

Y¢

Yo

Al

Al

Yv

Yv

YA

)

AR

YoYe oo Pl Gl b

Bse b Aaneal) dugha )l L Alsaal) )5 (ggemdl) Ao L) i deally dasall ¥ aeall 3(YF-Y) 8, (<A
YoYe ae P Glan sl

s b Bhall dajal Lugy Aasal) 30V1y (gl Eie L) ¥ anally Ehasall ¥ anal) 2(YE-Y) 8, <)
YoYs de (P Glaw v

Da A b aa ) gige b il ) (PMas) cilasenll 3800 dpasal) <N anl 2(YO-Y) 8, IS
Yoo ok

P Sl 8 va)ll aise B Glale Sl (PMys) Slasendl 58101 gl < anall 1(Y1-Y) o8, <A
ARA RIS

Yoo ale DA A b aua )l alge Lyl sladl asi (YY) a8y J<a
YoYe oo Pl RN 8 syl gise 8 (53) zll) de g aisi 1(YASY) oy JSa)

dayl) il e ed IS DA skl # L elaily (s352) Ll deped dujgdll ¥ el 1(YA-Y) 8, (<2
Yove oo DA A 4

Bse b Aeadl) dugha )l Ly Alacaal) 315 (ggendl) Ao L) ¥ aeally dasall ¥ aeall 3(Y - Y) 8, (S
Yo¥e oo Dla ISl b )l

se 8 Bl Al Ly Alacal) 15 (ggendl) Ao L) ¥ deally Aasall ¥ aeall 3(YYV-Y) 8, (S
Yo¥e oo Dla ISl b )l

Jsls Crm siil) aansl g oyl sl 3B @hle S dliadlly Lgiad) <N aeall 1(1-F) &, J<al
Ya¥sale DA gl b sl adse el cilele e Aol IS 855 Ll deyaly (oSl 2

Jsls Crm sil) aansl g oyl sl 6 @ble 5 dleadlly Lgiad) eV aeall 3(Y-F) &, J<al
YoYe ale Pl Glaw 8 aa)ll aise b asll Slelu e Aol J< 830 2 L dejaly (o SI) ]

sl aall 5elas e Jaes A ALY DA Gl B aa )l ase b 2Ll sl g (Y1) a8, <)
Yo¥e ale A (PMas) Claseall (Yoo )V E0) o) G ) ddl) 5ac ) 8 dile (aguaial



Yy

A

Yo

Yv

YA

Y4

€Y

¢y

¢y

&Y

aall 5olat L o ) LYY (DA Gilas 3 deal) aBgn 8 (s38) Lol Ao aisi 3(£7F) ) J<a
YoYe ale DI (PMas) Slasmall (Yo o0 /Y E0) o8, Aa ) ddl) sac Wl 8 dle ageaiall asl

sl 2l 5elat e oo ) ALY) DS S 5 )l plge 8 2L sla) ajsi (0= F) &) J<a
Yo¥eale D (PMas) Slaweall (Yo 0T )V E0) o8, Ga ) dsdl) 52c ) 8 aile (agenial

all 3elat L oo ) LYY DS SN 8 )l plge B (5300) L) ey ysi 1(V-Y) o8y IS
YoYe ale DI (PMas) Slasmall (Yo o0 /Y1 E0) o8, da ) ddl) sac Wl 8 dle ageaiall asl

) I st Sl dgiad) eV aeally daaslls Loe Ll el eb oy £5lae (V- £) a8, S

I g ) a6 A dsid) Y el Laeslls Do L) i anad) ef oy A5)lae :(Y—£) o8, IS

2l Jgl Sl Lgiadl canally clels = A Y aeeg Lo lad) eV el el oy D35la0 1(Y—) a8, IS

(YYo= Yere) sl Clsine DA Clag 1)) (8 2a)ll adige b s Al (o <)

) Clagenl) Lgiadl N axally Fpasall 3slaill Cousiy Aagdl NV amall el (o ilia 1(£-£) o8, IS
(Y~Y~ - Y-\-) J.AA‘)S‘ QW&AMJ‘&!}A@A@M

Jallly xadl Joail) Hlas 88 DA oyl nesh Jb Sle 5805 b paliady) duws 1(1-0) o8, J<al
= Y/VA) sl (Yo /Y/AY = YY1 /Y) 5l DA Wlgin Ljlae (Yo Y0 /E/V0 = YL YL /Y/VA)
(Y =Y a11) daldl sl cilgsd (2/V0

=YY YVA) sl PUa sy st 6 Sl S Alaall Y el A5l 2(Y-0) a8, IS
Clgid (£/V0 = Y/YA) s5lly (Yoo /F/AV = Yo¥ 21 /1) g5l DA Lgilgiea Ailae (YY1 /£/10
(Y413 =Y 17) bl aa)l

Jallly all Joall Slas 558 U3 Gung sl el (B Sle 5815 (8 QmliadY) das 3(Y-0) o8, J<al
= Y/VA) sally (Yo /Y/AY = YY1 /)) 5l DA Wlbsiee Ljlae (Yo Y0 /E/V0 = YA YL/Y/VA)
(Y12 =Y )1 dalad) aa)ll clgid (£/V0

=YY YVA) ) S g sl T 6 Sl Sl Dbl Y aeall A5l 2(£-0) a8, IS
Clgid (£/10 = T/YA) s5lly (Yoo /F/AV = Yo¥ 21 /1) g5l A Lgilgiea Aijlae (YY1 /£/10

a



¢y

123

123

¢o

(Y413 =Y 17) daladl aua)l

Jallly (al Joall Slas 558 DS a0l 1Sl Jol Sle 5805 b paliady) duws 1(0-0) o8, J<al
- V/\A) s):‘mj (Y~Y~/T/W - Y~Y~/\/\) syl Pla L@:\\:’M:‘\_‘Uuﬁ (Y~Y~/2/\c - Y~Y~/T/\A)
(Yo13 =Y 17) daldl sl cilgind (€/0

= YA Y/VA) sl DA Gs0SI aaesT Jol Gle S bl eV aeall 435la0 1(1-0) a8, (KA
lgid (£/Y0 = ¥/VA) Bally (Yo Y /¥/AY = Yo /N /Y) 5l DA Lt giaas 435l (YeYe/g)y0
(Y419 =Y 1) dald) ol

Jalslly Jiiadl Jpaill s 558 D& (PMas) ilamenl) 3815 & Qi) G 1(Y-0) o3, J<al)
- V/\/\) MJ(YWJY‘/\V - Y~Y~/\/\) FD:;EA\ 3)ES L@\:,jma_vu_q (Y-Y-/i/\o - Y~Y~/T‘/\/\)
(Y413 =Y 1 7) bl aapl) clgicd (200

Je /Yo = XX ¥ VA) 55l DA (PMyis) Claseead] dlaal) e aeall &5)ke 1(A-0) &8, J<al
sl (£ /Y0 =¥ [YA) Bally (Yo X0 /Y /AY = Ya¥s ) /Y) sl DS W@lgises Ljlae (Y Y
(Y419 =Y 1) dald) aa



AR

AR

YA

V4

Jolaall 4

ARERYARE ISR B3

e lal) (el dually @Sl 2l o (& skl dumy adlse :(Y=)) o) Jpan

A)lly s a4 Lacliall el & bkl am) aBlse Caay (adle :(Y-)) o8 Joan

Dy )y Slaws 8 dacliall el 8 Ll elsgll Lic i 2ua) & deriiead) 5621 1(£7)) o) Jgaan
VoY ale DA 2 b aa)l aige 8 Al cliglall e bl eV aedll el :(V-Y) ) Jsan

bl alsa b Gang il walSh @le s cupll nast 6 5G] Besd) e sed) ef 1 (YY) a8y dsas
YoV e\.c d\)a J.\‘)l

VoY ole DA Glaw 8 aea)l adse 8 4500 skl e ludl el aed) el 1(Y-Y) a8 Jsas

bl adsa b Oang il walSh @lle s cupll nasT 6 6] Bepd) e sed) Jef 1 (£7Y) a8y dsas



-~»

A2 Al

Blgiad 8 525 e Gl Ay Loy K olaxtl 52l 4l (s3lly Aladll s2gi G ardlly eliall skl ¢
Ghll (e waall 3 elsgll duess Ao Ll Lols (e ) clislall Silal 5aL) ) (535 DS el sae 8y oLy
Wpalal) hliall 8 dals clsgll ducsi Alye duaal b La (o cdinlyy Olad)) daa o 20 o Ll 6,
elsgl) dic s Alhe Ll Bl alaialy linly o Wiy . AIS ) Amg dnendlly duclial) UL (e Gyl
ALl ALl Lnalel) dnanl 8 A5lg sliall S5e [ elsgll Ciluh aud pe Yo A/VO By Al Cuady d ASLed)
Gmanll 0 G A de Aideg a)) (b Delial) uall Aude oy Dielia (e D Jana b elsgl) duegs A

A Ao liall SB e o Oaeall Aty Gl b L lial)

Slagenlly Al Cliglal) ilisien aan3 ) (YoY/VY/FY = YoY 0 /Y1) sl Copaind g Al sa o
dae s A0 ) Aol 5aclal) b Lgde (mgemiall 3gaally g Lok Lgiiling odlel L) SLal) DN (3hlidl 3 338
s giaally gl aai ) Al i LS LBl we slgll duess s Aabyg YeoT/VVE 28y sl slsgl
sl Gaesi (pens Ll (e s 2empl) Cilagle ) satiesdll ClElly Clehal) a3 e agineleal A (5335d)

.l ol s

JalS) ) aBiga b duall s aly )Slly s 8 sea)ll aBge b (PM;5) ARl Cilaswad) Ciligions 385 o 33
28] Jols (NO,NOZNO) Cromg sl sulSl ligine e caaip LS . Sleall b 4 AS8a d5ng i deayl) 353
2585l B (e g cilislall 0da O s ilasg 2l (b dual) aBse  (SO,) cupsl) as] iy (CO) s
o padeaall Jal 3g8glly Joal) (3 Tasnss Adipe CupsSl dans o S oy ALy Aaidl) CASally cleliall

oY)

) Aabpall il el
&l adse b oang ) a6 Sles (el asT Jof Sles oSl a6 Sl Gligise ol e
o A Aahall 55 Vet NV 6 8 A ) Al saclill A lgle Gageatd) dgaad) e Cla
V]l Al 558 (Pla Gla (d aa)l) s (F (PMas) Glawadl Guas Gislad disads (g )l
Janall 3alas e YooV V€0 Q8 Aia ) Ll saclall 8 gy zgemsal) olaill e dae olati ol Lyl
G 33l ZLll cal€ Y TNV e Gy Aaa ) Al el b adde Gaseaid) aall Gilasall gyl
oA, A Baasiy Ausiall 2Ll Ll %VY, 0 Gausiy ASL 2Ll & e b dea)ll pdse



& )l gige (b Cung sl 2l S ey oSl aest b Sles canS) sl GBSl Glisiee calS e
2L cl€ ATl Aol B Y2V £ 8y ) Al sl lgde (gt 3g0nll (paca )
Lo i %7, T Aty dngiall ~L)I Ll %AY, T Aty LSL) LI oo ) (8 aa)l) adge B 5L
Sl DA 3l b sea)ll gise B s V0 Gl o 0o i bk shsell 8 Al 2581 Cilasnl
a1 Al saclall 8 dde ageatal) casll aall cielat T Jimed 5 85 (YA Y /VY/FY - YL YL [4)¢)
B R VAR E R

Adall Aubll 58 Pla AR 3 aa ) adse b (PMas) Slaseall Cass ciglad dimad G a2l o 0
Jandll Gl Lad Y00V 6§ o) A ) Al 52l b gy msaceall slall Gy a2 slaci ol gl V)
AR b aml) gise b 53kl 2Ll ol Y0 TNV £ By Al sl b ade (i geaial) aal) (goid
oY+, Ay A all Aledll =Lyl Lgalh %V E, T Lty AL 2L a

(YoXe/e/yo = YuX o ¥ /1A) 5l DA seajll allge lel 8 Janall elsgll dacgi (8 et Cugan Ludpall jghil
ey Lo lial) Alaily) el Gl Alidia UgpsS (gl Ll (ge aall 253 )1 LosSall Lgadas) Ll cleladld das
CLSGAl adlge e dealill Cllad¥) (@lad) ) syen sl sl aghilie (alas) adle aliilly cillaslaall o Jaml
&2 slsgll dac g Ldlhe (A hain) Leat] laagill ey ) Ayl Cuald 35 L ddlly 4lailly deliall Alaiillg
Janall elsell Lo st dm)y alin e AT elsa Cligles 3hlie Jgadiy Allall 2a)l (3hlie

XoYeple PDIa sa )l allge 8 il da) il Ladle jely 20 dnduall 8 Joaal)



Yeveale B sl adise B aa)l mill (aile

(Osall (B ¢3a) goiual) Jarall

dsagall cNarall cfjglad aas

Y aral) cfjglad aae

¢ 62) (ol Juna e

. ) ) Oslal) B ga) rag Jara Ao 8 gal) cliglall
Jaalgall sal Jhalgall 2al dus ) ( ¢ 9 o o (Osalal &

EEAY )nm J,La DAY DR R SOZ

e a Ja oYY v, g NOZ

R FE G Jia * oo Y4 ) co

il el dawas Y adldial 2 ol
‘ 1 dialgall 8 2x 22 Y A dialgall 8 2x 2ap Y PM_;
%0+ a J8 - -
N Ja hua RN YA SO,
DR R )M ‘)ma ey YA N02
Gl

o Ye **)La Ja *Y,0A £,¢9 co

Tafahe e S 11 A daalgall B os 22 Y TalabeaSae 10 P - PM.;

Tofeles S 14 \ dialpall (B2 22 Y Tofeles S AT - 4 PM,;

(Yoot e oy Aal) Sas i) Auall B Waua o3 ) Janal) slsgll liglal gy gsamall (puail] 3ganl

PMz,s Co NOX NO N02 Soz U"‘l:‘ﬂ\)‘“
Lalsdl &0 as Y Gslll & g5a YT Osdall (& g3+, Y)Y Oslall (& g3 oY el aall
Tofahts S T2 #er ) b g 4 dialgall & 3g0n 2250 Y Osslall 8 eyn v, 0 A Oslall (8 eyn 008 esll sl
Tolebs S 10 ddalgall (42 25 Y Gl (B o> vy00 Osalall (B 3,08 Gyiaal) 221

alela A Jaxa el
cAddalgall aal Gilele A D Y are caljglat 2o **

Gilele A J)as *#**



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. The 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 monitor 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 Il bin Al Hussein industrial estate in Sahab and Al Hussein bin Abudullah I

industrial estate in Karak.

The main aim of this study that lasted during the period (1/1/2020 - 31/12/2020) is to
identify the levels of air pollutants 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.

Levels of fine particulate matter with aerodynamic diameter equals to or less than 2.5
micron (PM.s) were monitored at two monitoring sites (Sahab & Karak), PM,s monitoring at
Irbid site was not conducted for the entire monitoring period due to technical problem in
the instrument. While the levels of nitrogen oxides (NO, NO, & NOy), carbon monoxide (CO)
and sulfur dioxide (SO,) were monitored 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 results of the study are:

= Sulfur dioxide (50O,), carbon monoxide (CO) and nitrogen dioxide (NO,) levels at Sahab
site were within the allowable limits stated in JS 1140/2006 during the current study
period. Although two daily exceedances of PM,; were recorded at the monitoring site in
Sahab during the current study period, they did not exceed the allowable number of
exceedances stated in JS 1140/2006. However, the annual average exceeded the annual
limit stated in JS 1140/2006. The prevailing wind direction at Sahab site was calm wind
with 77.5% followed by southern wind with 8.9%.

G



= Sulfur dioxide (S0O,), carbon monoxide (CO) and nitrogen dioxide (NO,) levels at Irbid site
were within the allowable limits stated in JS 1140/2006 during the current study period.
The prevailing wind direction at Irbid site was calm wind with 83.6% followed by
southern wind with 6.6%. PM,s at Irbid site was monitored during the period (4/9/2020 -
31/12/2020), and 6 daily exceedances were recorded.

= Although two 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. However, the annual average exceeded the annual
limit stated in JS 1140/2006. The prevailing wind direction at the monitoring site in

Karak was calm wind with 74.3%, followed by northwest wind with 20.1%.

The study concluded that there was an improvement in the ambient air quality in most of
the monitoring sites during the period (18/3/2020 - 15/4/2020) as a result of the
precautionary and strict measures taken by the Jordanian Government to contain the spread
of COVID-19 by reducing transportation, closing some industrial activities and all private
businesses, and imposing the partial and complete lockdown across the Kingdom.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
Replace the filter packing Annual
Model APNA | Replace the pump valves and diaphragms Annual
370 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
Equipment PM Frequency
NOx Inspect the sample filter and replace if | Biweekly
Analyzer necessary
Clean the outside case using a damp cloth Monthly
Model 42i Check of electrical parameters (flow rate, | Monthly
chamber pressure, cooler temp. and internal
temp.)
Replacement of ozonator air feed drying | If required
column
Inspect and replace (if required) the capillaries | When the instrument




Equipment PM Frequency
performance indicates that there
may be a flow problem or gives
high pressure value.
Inspect and clean (if required) the | When the cooler temp. parameter

thermoelectric cooler fins

is very close to the acceptable
limits

Inspect and clean (if required) the fan filters

When the cooler temp. and the
internal temp. parameters are
very close to the acceptable
limits

Check the pump diaphragms and rebuild the
pump if needed

When the instrument
performance indicates that there
may be a flow problem or gives
high pressure value.

Replace the NO, converter

Annually, check the analyzer’s
response to NO2 reference
material  and replace  the
converter if the efficiency is less
than 90%.

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
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

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

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




Equipment PM Frequency
Replace the filter element Annual
Replace the scrubber Annual
Replace the pump Biennial
Replace the solenoid valve unit Biennial
Change the battery Every 3 vyears or when
BATT alarm occurs

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: monthly + 2 weeks.

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,sanalyzer

Particles measurement calibration
It is a Beta gauge calibration by using a reference gauge.
Frequency: annually for BAM 1020 and quarterly for 5014i.

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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