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Summary

The development of industrial and services sectors in Jordan, in addition to the migration
due to security situations, accompanied with the increase of Jordanian population and
the increase of the number of vehicles result in an increase in the pollutants emitted to
the ambient air which in turn causes degradation of the air quality in many areas and
adversely impact the public health. Therefore; it is so important to monitor 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. 92/2007 with Air Studies
Division/ Water and Environment Centre at the Royal Scientific Society to assess the
ambient air quality of five areas vulnerable to air pollution, these are; Al-Baq'a/Al-Balqga,
Al-Mowaqgqgar/Amman, Al-Giza/Amman, Al-Russiefeh/Zarga and Al-Khalidyeh/Al-Mafraq.

Sulfur dioxide (SOZ) and nitrogen oxides (NO, NO, & NOx) were monitored in the above
mentioned five locations 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. Particulate matter with aerodynamic diameter equals
to or less than 2.5 micron (PM, ) was monitored in Al-Bag'a since it is close to the main
street connecting Amman and the north region, while particulate matter with
aerodynamic diameter equals to or less than 10 micron (PM ) was monitored in Al-
Khalidyeh, Al-Russiefeh and Al-Giza since they are close to the industrial activities and
main streets, in addition to the contribution of natural sources to the airborne dust
levels in Jordan's different areas. Ammonia (NH,) was monitored in Al-Khalidyeh which is
close to the cows farms and hydrogen sulfide (H,S) was monitored in Al-Bag'a which is

close to Al-Bag'a wastewater treatment plant.

The main aim of this study that lasted during the period (January 2018 - December
2018) was to identify the air pollutants levels in the above mentioned five areas and
compare the recorded hourly, daily and yearly averages of different air pollutants with
the Jordanian standards JS 1140/2006. The study aims 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 and accordingly improve

the quality of Jordanian life which will be positively reflected on the public health.



The main results of the study are:

e The PM  levels in Al-Giza monitoring site were high in which the higher
levels of PM ~were recorded at this site in comparison to the other sites
and exceeded the daily allowable limit in Jordanian standards in 73 days
during the study period. Moreover, the annual averages of SO, and NO,
were lower than the anuual averages for the previous study period, and its
levels were within the Jordanian standard allowable limits for ambient air
quality.

e The SO, and NO, levels in Al-Russiefeh monitoring site decreased
significantly in this study period in comparison to its levels during the
previous monitoring periods and were within the Jordanian standard
allowable limits for ambient air quality. While, PM_  levels were high and
exceeded the daily allowable limit in Jordanian standards in 58 days
during the study period.

e The PM levels in Al-Khalidyeh monitoring site were high; however the
lower levels of PM were recorded at this site in comparison to the other
sites and exceeded the daily allowable limit in Jordanian standards in 30
days during the study period. Also, the SO, and NO, anuual average in Al-
Khalideyeh monitoring site decreased significantly in this study period in
comparison to its levels during the previous monitoring period and were
within the Jordanian standard allowable limits for ambient air quality.
While, the NH, anuual average in Al-Khalideyeh monitoring site increased
significantly in this study period in comparison to its levels during the
previous monitoring periods and exceeded the maximum allowable limit
for anuual average as stated in Jordanian standards 1140/2006 for the
ambient air quality, but its daily levels were within the Jordanian
standards daily allowable limit.

e The SO, & NO, levels in Al-Mowaggar monitoring site decreased
significantly in this study period in comparison to its levels during the
previous monitoring period and its levels were within the Jordanian
standard allowable limits for ambient air quality.

e The SO,and H.S levels in Al-Bag'a monitoring site decreased significantly
in this study period in comparison to its levels during the last monitoring
period and SO, levels were within the Jordanian standard allowable limits
for ambient air quality, while 12 hourly average exceedances and two
daily average exceedances for H,S were recorded during the study period.
Moreover, the NO, anuual average in Al- Al-Bag'a monitoring site increased
significantly in this study period in comparison to its levels during the

previous monitoring period, and two hourly average exceedances and

o



eight daily average exceedances for NO, were recorded during the study
period. Also, the PM, _ levels in this study period were higher than its
levels in the last monitoring period, and it exceeded the daily allowable

limit in Jordanian standards in 18 days during the study period.

Some of the recommended actions this study suggests are the continuation of ambient
air quality monitoring in the current areas, increasing the number of the monitoring sites
to cover most of the kingdom areas and expanding the monitoring in terms of pollutants

particularly monitoring the levels of black carbon and ozone.



e .

O G sl elgell gl ) a5 a8 ) collalially coleliall (e apaell Lpailell 4a)Y) ASLeall & i
oliall g Uil 5 agill il dpansd) cllalinl) e baraall 52k ) ool gabad@y) sailly Sl sae 30l
daxll ld Bhlial b duals dalally Zdalall 3yl el 4S5 AU ) ol Lee b€l aae 303
SB L e dialy oY) daa o 3l ey pdle JS3 5 Jusd) shell Reg o) piall SIS

Sl ASya g Apeadlls e lial) bl e gyl Asaldl Bllidl 8 Lals o sel) due s Al e dyaal

Aiaey coliy3l) Anilas b Lpeilell dilaie Jio ASLeall 3 Lalud) Gl 5 b elsgl) Les A e
b i)Y Cpaally clsilaall (e el B oy cAlglall dladlas 8 Gasldl) Ay o L) ddailas & (o)
el 8 Tl elsell e o g 8 S cllaladl) e vell L e sl elsell e sl 2Y) Al 45
e i gl Amjes Bhalie Guad 8 Jumall elsgll Lo si ey DS Lalaia) 28l 3)f35 <l 131 ¢ Blalsal
i)l Asilaofiinally clae Aailaafsinlly olie Asblae jisall clldailall Loy cleliall o i)
@ A plys ol YOIV AL (1) B8 Al Alea 5l a3yl Aladla/Aallally o lill) Adsdlaa/Aadils
DA e Lgtinling LglisSas &l jualic (uls bl oo Agsuall oay ASlad) 3 Gl dolead Alsad) dgall
S [elsell laby aud ga Yoo V/AY ) AEEY) wdsh sl Canld SN 5l laadiad Al Al Sl

YA 5aai g Ty 38 sl oda b aall ol Lde Lol LAl AL Lpalall dmand) 3 olaalls di

Cun o)l alse aien & (NO, NO,, NOX) (sl 2SI (SO,) capySll sl 36 585 2dye o 8
o L Fadipe ) Lo o SAL s (LA Aaedl) Al cleliall b 3@l a e g0 el
el Aa e el Al 3 (PM, ) Cilasall 585 Ahe adi LS L 0] (b pasiieadl J 3585015 Jal
Al 8 adlse B E (PM) Glemall 385 ddhey Aedl o ddledl) dilidly gle gn caiS)
O ASLaall (3halia A8 4l (mpes L Ailn) llyg Al g lpills e liall lbLad) G eyl shalls daua)lly
Glagivne Ahe & Lt Y1 e e Lol BallAl 3 (NH) Lige¥) iligivne dble o g . anlal) sl

Aadlall sliall 485 Alane (g Ll LBl & (H,S) ongouel 2ty

Ay YOVAN /) e 55l casial A sa)l 558 DA lgde Jpeanll & ) i) Slgdl Lyl 1 ey
.Y~\/\/H‘/Y’\



ayll & Agadiall ghlial) V-

dadll Y-y -

il 138 iy Cus A VETVY s aihaiyy VATA ale 8 cidil Cladie B (e aaly g dadd) s
Lol Ae (e Jledll LU Tesl€ 1,0 2y e ol Asilas /LELD cue old) 8 iy oY) 8 LSV s
Gually sl sty cpaedl) Jie Aabiaal) G liall 1ads¥ s adall (o Ll daslal) olual) dalles dlane yiials
Op dalsl) eyl Gplall e josd) Aa alad)) ey SN AiLaYl dibid) 8 elsd) gl jolas aaf (e
Aabid) 8 elsell gl jalias e Jledll cillailae 3halia jilus 2) dieg olae

Badl Y=Y

e Ailaid) oda it ¢ Jsal) clle S Uae e cagiall ) olee daalall dlsdlas syl dilie 4@
Gohll e sal) e a8 L Aewd VYVEY L shall old oSl e o) G &l Aaldl Gkl
Gleliall ufy ISy deluall ALY a gAY dygial) Glablaal o daalall Ly 3 gohaall
Aalaid) o3 8 elsgll sl Ayl jaliad) e ladll 3 Adlall g pall Aa ) dELYL cilisy g Al
Ll DLl il o (Sa 53 psal Sy Al e Y G 3891 a

Asallal) -y -

2 e Y000 Jla LAl cliad plaiyy Glae Aiae (e Gl Jladll L)) (3l ddailas & Gl a6
il badll (e oanhal) Jlalls calsalls JEY) golas (hluslly Ciany) delia Jia) e liall clil)
CGpaalls eliy30 o alall Gplall e jgsdll ASa ) dila) L ddlaiall o2a 8 6 )sell gl

divayll £—1 -

Aipa)ll olsl Ohiyy Qe At o (Bl Jledll ) a5 illy o850 Asblae 3 Aae ST 6 Apa)ll e
Clilaially debally A€aOU cile lially 40130 Mgl plias Jie Leliall AN ai M daw 0¥ 67 s
Adazall jgydl) A5a ) ALYl cAilaiall s3a 8 6lsel) Cuglil syl jalaall (e Jaeadll Cilpmnins

Rgall 6-1-)

a0 A VY e e il el lays olee e il gl ) olee Alsdlae b jisall dilais o8
e i) o3a 8 glsell sl At aliadll (e sbally sy aaall Glelia Jie deluall daiY)
ilas Ao gend sl dabaid) o2 o lae Y] G 22

Al @lelasl s = Yo A Glad 531 geidl Slany) bl
Y-



duhal) calal Y-

o)) Aol 538 Cangs

L lias Gl L) il (3lalial) 8 Jamall 6lsel) 8 Aallad) Cilapuanlly A5l culiglll Cilygivne 20a% o
Y TN E0) a8 Tl elsed) dae gl dyia ) dpdl) sac @l |8 wall 2gaally lein Lo
pL = S A P e o= gl gy ey

Bagayall Ghlall b sl olsell e s b gpindl il i @

) (sl Jhe Al Gyl caim oY) (e Adlide 3l 8 sl elsell Bie s Alla Al
CJ\ cile liall S ‘UISMJ\ Qe

Slaste e satisall Gl Cehay) i e agiseladd Ol 53300 cilagially Ol i e

dasall elsell Lo gi ulae GiaS sad paall sl ff 5 SN (530 il

<yl

o Wy 5l clislall A ) ciliaalsall o3a b Ldle o geaiall (gpeaill 250l olial (1-) 28y Jganll Cy

e3lsall 53

ATV e ARy A Bas ) Al B W) ai A Baal) £lsgd) cilislal gy 7 samal) (s 3uall) agandl (V- 1) o) Jsaa

dagacal) joladll cfye 2 A g samal) ol aal) Jalall Jamall cpaj el glall
BAL PN FQUIVS Oslall B g5 0, ¥ saaly el
Ll dsanlysye Osalall om0,V 8 delu Y (SO,) cuysl 2l &
- Oslall (B eia v,k (S5t
B AL PN EQUHVe 4 ¥olalt s Sae YV delu v
(NH,) s
— YelebessSia A (B
B AL PN EQUH|Ve 4 Oslal) B eda 0 Y saaly el (H,S) smarned) 25ps
B AL PN EQUHVe 4 Oslall ey 0 delu v
es VY Gl Pla e ¥ Osalall e v, Y 3aaly delu
53 Y o DA e Gsld) (e vy A Aelu YE (NO,) sl sl 8
- Oslall (Beda vye0 Ssiu
es VY Gl Pla e ¥ ¥olabes S 10 dela Yt @b 5l o Jis ks Cilaswaall
B Yelehes S Vo S5 (PM, ) 038 ¥,0
B AL PN EQUIVe 4 ¥olalts S VY dela Ye Gl ol oo Ji sl Cilapal)
T Velebes S Ve . (PM,g) 05 Y




Al B dladaiall Josaall ¢ lggd) ciligla ¥—

(50,) Cuysl) sl L V==

Mg Glbae o Sl 3 GlagV Al sleasd) 53 A A Gl e Gle (SO CuySl a3
a8l Led Gy ) cllaliadlly clelbiall (e byt g Jadill 508 Jalaas ¢ Sanall CuySl) jga ciliing (il
sl Jiy Shal Jie Gl solas G S 13 Gy WS Sl e Aaipe o e (gsing 3

iy guanll

slogll (b oS5 ua dlly dibide layy odml) Sleally ol Batel Bl Cu SR 130 el
Glaal) Jie il @lisle aa sasass A papidl paddll Ll e Gl 4l Gyl 50y (Bl
Uaala) (maal) plaall (3 4l LS LAl ol Gleilly gl Jie Aiaje Labal o o S G 55591y

L lShaally sally Slall Caliys HlasW1g Ay yadll slall Jiy 38 S (i)

(NO, NO, & NOx) (gl duuals] Y=¥—

(NO) s sl 20T Ufs (NO,) cms sl a8 e JL I & samally (NOX) (s sl aaudlST g
) shall clay 5l Lald el Wb Jay ) Gl Gllee puead mUS 00lSY1 230 (oK
Yol V) bl w0 NO Sl of e el es adladl sladl cilagay (giall Gums sl 3auSY dags

NGIN) R PN AL SIS L R Y58

& oS abaee (585 Lty (3liaY) A2 NO, (e o3a llasy (Al 43l Y Bpeall () dae o0 5le 58 NO, Sle
Jalsy of oSadll (el Cua i) Gob e Ve ciibisd) cllaadl DA NO 3208 dags Lusal) ¢sll
S e iyl Gaslal ALYl @dls (HNO,) eljl) Gasla Jie Tash asl milg e Jsaall 50uSY)

comeall jhaall 5al

Jliy Lnitie 315 b dall Bl 8 Gyt gylaally o dadl dealgn ) 535 NO, 3l (il )
Aaslie Hlall 138 Chruy ¢Aadipe S8 Gadadll saly L pialls GO e ) 0% L afiball aual) daglia (1
Cua NO, Sl Al KU de ganall aa JUY) o Slall ey i)l ol i Gpdiil) (gal ) ansal)
icsana ad sl abay () (ompal iy LS L Raudnll Gale) Galide Bl aage e ST osha

) gl ald IS dulie



(PM,, & PM, ) clagwal) ¥—¥—)

Clapuall o3 Caasii (Agmpdall jobiaall 2LaY U8 Jamal) ¢lsell 8 (PM | & PM. ) Glasall jolias 33c ellia
zhaid (@hall daidad) 3aa¥) jbas e el Qi (il s e Jexs Al Al Jal) Blay o
ol (V= ) JSall kil Ll i) ¢paladll

ol o3 @lgles 3 aSam ) (ailadll aal o sdiny Saeling V) il die oy 3) Clapall aaa )
OSaa (PM ) (hs5Saa Vo (sl ol oo Jiy sl Cilasal) daalls 2l o lapili 8 QS goall G b
Adle a5 of oSesd (PM,,) ssSe Y,0 (gsb 5 e Ji sl cilamal) Wl ol 3aal elsell b ddlle 5 ¢
o o Aaly Bhlie 2Ll Gyl o (PM, & PM, ) classall o3a 5w f (S Jan Ak saal 6lsgl) b

csbaY) saadl e Alisha il adais

Glapall o Camy Cpinally dilsell Ciluadll Bl Jldl Pla o Glapaal) o3gd Gl B Bale el
bl o Lol e SlaY) o Ll olls Alsell ciluall Jals Jaliml LI 48 L yia (PM,,)
(i ologll (& WHSH o Liad O leasa o Lt aaind ¥ Glasall 03] il o dealill Laial
Jie Aiaje Lime Apndtl bl o Osilay ol GalASY) o Y ALEYL Sbasd) LS dled sl 33y

ilapaall o3¢l (il Lplua FSY) 05 iy o)l

Fine Particles

& Human g 6o®
<

30 <
PM 4o
o .-/ % Fine particle size is measured by a
PMs.g | ° | PM (Particulate Matter) rating.
\ < Particles with a PM, rating are all
less than 10 microns in diameter

Bacteria
Gas-to- Vius| _ Dust |
particle Pollen
(nucleation) —I
Sea sall

Molecular cluster Combustion products Drizzle drops Rain drops
! . | £ 21| Queensland
Government
0.001 0.01 0.1 1 10 100 1000 Envirenmental
Particle radius ym Protection Agency

Janal g ggl B cilapeall Ao jabaal) 1(V-1) o8, Je)

(H,5) ompausg) S £

@b I aag 2Ll () Aad)) 4ndi A8, 33laTs AgS Aadly 55 Oslll e (e (H,S) Omayuedl s
I3 aslad) Lellad vie eyl e gind S AL G ddeal) il 55S Lda Slall 1 Cay (A5 3
cllal Jis ) clalally ol dalal) ) obd) Cijlians ¢ odlsa)l cililie il lae e
o S and) sl HS 5le Gl Al jaladll (e il dallee il aall Copall cillass
Oe madel) 258 ) 2 WS L dadil) Jsis o G 8 Lagead Lasall olall 8 Slall 13s ans of (Sadl)



il G HS S Gyl e dealill dmaall HEY) Calias L Jy all 585 dalas L Loy e liall 3y
Ally Gl cpnl) s () SR 138 (e A ye il gnal (ayaill (535 Cum BTl ¢ sell

(NH3) Liga) o—v—)

el 1) Laal e cleliall (o apaadl & 5L 138 aadiey 53 dadly 4l Gslll e Sle a (NH) LiseY)
DY) Jie oSl gl ity Sl elsell () Al lae (e hacas Hoad il 2l Jse s
@5t Lilsall @l gl 3 A GV o) sl elsedl ) NH, Sl Al pladl e calsalls
Ablulls lall sl clilie (& ddle dowsy sl () s 1y Gang il e Al e Al dus e
Baially (pell Llalad) £t 8 bugd NH, D) Gl o (NH, Sle TogSee Lellas e iy 35
- 4aas Sl e Appe Alla (B Giang o oSaall e gL SR 13 (e Radine S el LAY Casaalls

Blgl ) gy o8

a)ll adlga £

Gl Sligine sa)l Balls Asa)lly ¢ sall olslfAudilally Auallally Aaddl (b sa) allse ek Lad) 3
e (Y = 1) ady Jsanll G - Glaliall clliy dasmdll LB elsgll Eughi jalan (o Linsial) Cilapually 4l
LAY iy oS Y opkad D5l ¥ lama (8 ARG Sl abiadd Al Lealadly Laey ) A8LSYL 1)l
o sl o L aea)ll (Bhalie (g Adlaia S (B QBN clsell Sl palians sea)ll @lsa (V) o) Gale &

el gdilsd Taay ((0-Y) ) (Y-))) o) JSaYs (YY)

sy Laf el QAL pnl (e dayl) gilse gaen 8 i) Biea diSay sliga (LK) L L) S 6,
al@J Ll Jm_)” é\_}n e ‘_é ac Ll J\JA ‘:Js _)A:\MA ds.ﬁu a‘)baj\ r\é‘)J_’ M\ M}L‘)ﬂj ‘CLDS\ b\;ﬂ\j 2.9‘)»1
colsedl lisle HLiml (aes gl jalias diyra b Apeal (e pualiall



Lradilgl) 40a)Y) Astaall b seajl) adlga :(Y — V) ab) Jgaa

A3l yglil) jalaa sladly M

Waa) ai Al cliglall ALY Gyt jalaaa =Ldaay) Layll a8
1) & A clislal sl gl il S il clilaay SURCTA
Jlad S ¥ g Ladlall oliall A5 ddans
wf el S0 ol - Eall il Sl ik
SO,, NOx, H S & E: 0768415 a9 Lol slay)
PM,; G il ST (i ol cshlly el pime N 3552625 00 0 T
| (LA cye Ay
G Jlad S £,0 Jisa Aol pias
Jut S Y,0 58 Yo s S gl
d Jleddlat S),0 Jisa
e Jld L Y,0 Ja
SO, NOx, NH_ & > : et
2 N . Lallal) dgaly sdallal)
PRI 2 iy i 0.0 E: 0491342 el 2, 14,
N: 3762160
Coe Gisiamigia S 6,0 s ] Cian) gia
s BTN PN Ol pias
i dled LY, s Osila pias
QEmee qsia o),T ) Ao E: 022 1 Al g aall sl
S0 & NOX ETue Gisia oS, T Ll e .O 539 O )ﬁ
NPT b i ens | N:3522732 sy
it ek ST i GalS dgs clelia
JeLaall
G Jled oS £,7 s Sl glae U
s oS VA s s pias
G Qsiamgia S Y,0 s Slis)S pias
Qe s r‘s YA ‘;\); ‘L‘L‘)'Ug\ (_“'.' é“ L“.\L/a.‘\'.gﬂ\ %Laa e“g :E_)éﬁj‘
s S T0 s sl gima E 0779991 saaall il
SO,, NOx & PM__ N 3510067 a8

CA Qg S Y,0 s

L;l_,d‘)_s ):\L.;u.\} clilan @LAA

(Gt Jld B8 wS T Joa Al oLl S s
el sl glee jlad
Sl ade 8




L) gl jabaa oladly aa

W) 35 4l cliglal e i Ll LA gl ol sy Loyl adisa
SOV i S E il i
e Qs
s oS ) s B3 o
CUETCE Qg WS 0y (s ik phaa
U i lS 0 i phag)  damia Clebia
(0 Dl gime sl
Qo esiamasia £ e Gaall Al dlelia b 551003
SO,, NOx & PM | oy BLdy N 3546233 Zisea VIl Ll 2digen )l
G s @gia oS e s ) piae
Qe WSV (s el pinas
GGy i 1S £,0 s sl pias
@S 8o Je s phas
B S e e 2l
@ Jlad S €0 i S

Apalll A sa)l adga s(T—Y) A8y Jedl)

ekl A aayl) ghsa (Y- 1) Ay JS




Ball 3 sl aisa z(£-1) aby Jeil)

AANAY B aual adga 10 ) Ay JS)

- gl Ay Atlally Bsally el b Sllal) s pllga Slialsa 08 adla i(F-1) oLy dgsa

ooyl adga il ce da) adge my il ce da) adge my oe @liall Jaa g i) .
5 af ) . . £ M')M@l"
(g) £ ot (#) B (p) st (p) 2 gl
P aVe = ple = pd= Al
AR Ay il gy aYe = aA= 3l
aYe = Ay lail aag ¥ AR Y= Zallal)
a V= AR AR p Ve ® Aaua)ll
PARES @j);&i.\;ﬁ‘y AR pt = gl




dasdioial) (bl igaly Jaadl cuglad 01

Sl JS Al laalsall aals leie IS dae Tasay caa)l) dlee 8 Gaaiiiall 53¢a¥1 (£-)) &8y Jsandl G
IS Tamall elsel) (o cilie 38k Cum ASalagigl cble dulat sjeal alatiuly 450 ol cligle 3S15 aua)
a5 i damall elsed) 3l S5 Aol cVane JS8 o Jilail) 8l a0y il sda Jlad ¢ Jualsia
48y ce SEI ane 3S5 Bylee le alaainly Lysn Al il am) e dlalad) Jilsil) sheal gaen ylas
Gilapaally &l (& (PM, ) Glaal) my o Lty 3ygpeall die Leilbiay Leblatiul Jaaes 836 oo
(e baine (Beta Attenuation) lae o Jaxs 285k sisf Beal alasinly Zpallally dapa s il & (PM )
Voo oo Ll Al Glepeall Juad e Jend Lald Jalaas 535305 (US EPA) €050 &0l diles 21K, Jd
& Al Jolaall (8 e sa L o dea )l 836aY Bylaally AN Dbal) 248 S5 05580 Y0 sl (38
(%) 4y Galal

%

Janal) £ logl) Ao i duay A Aasiioal) 53¢l (1) by Jaa

4 cilinalge ehgall Sl dee e Tazag jlgal aud
Measurement range: 0 ppm to
0.05/0.1/0.2/0.5/10 ppm Automatic
range switching - T ulfur Dioxide
Response time:180 sec or shoter 3oyl adlge psen el (Sl sl 8 .)Lc = ,SAnaIyzer
Measurement unit: ppm ol JSs Tl UV- Fluorescence
Sample flow rate: 0.7 L/min
Working temperature: 5-40 °C
Measurement range: O ppm to
0.1/0.2/0.5/1/10 ppm Automatic ) Nitrogen Oxides
range switching Gyl alsl able aa, (NO, NO_ & NOX)
Response time: 120 sec ol wdlse men clsedl 2 (NO, NO, & NOx) Analyzer
Measurement units: ppm or ppb Joal e S L) Chemiluminesc-
Sample flow rate: 0.8 I/min ence
Working temperature: 5-40 °C
Measurement range: 0-10000 pg/m?
Response time: 10-200 sec Particulate Matter
(programmable) @ally daidl 3 (PM & PM, ) lawall aay  (PM10 & PM2.5)
Measurement unit: pg/m’ alal)y dapa )l Jualsia (S5 Jamall 515l Monitor
Sample flow rate: 1 m3/hr Beta-Attenuation
Working temperature: 10-40 °C
Measurement range: O ppm to
0.05/0.1/0.2/0.5/10 ppm Automatic
range switching ) 3
Response time:180 sec or shoter daid) ol o Omavell s e ) ,I:xglr;feern ulfide

Measurement unit: ppm
Sample flow rate: 0.7 L/min
Working temperature: 5-40 °C

Jealsia J< Ll

UV-Fluorescence

L I




Chemiluminescence:

Measurement range: 0.0004 -
50ppm

Response time: 40 sec
Measurement units: ppm or ppb

) Ammonia

Sample flow rate: 0.66 |/min L b el (B L) 5le va) Chamiluminescence
Working temperature: 5-40 °C allad Jualsic J<5  and

Electrochemical
Electrochemical:
Measurement range: 0.0 - T00ppm
Detection Limit: 0.1 ppm
Measurement units: ppm or ppb

Portable Calibrator
_____ Jiie ylae Slea Agal sl Jdas seal sylae Multi Gas Calibrator

(standard gas
cylinders)

dayll adlse men

Ay gl ey Aepw daad
Ll elsell Lol Zysha)lly 3yl
dualsie J<us L 51

Wind Speed and
Direction, Relative
Humidity and
Temperature
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Table 1: The schedule of the preventive maintenance of sulfur dioxide/hydrogen
sulfide analyzers (UV Fluorescent)

Equipment PM Frequency
AF 22M Replacement of Biweekly
sample inlet filter
Check of electrical Monthly
parameters

Replacement of inlet | Annually
zero filter cartridge

Check of pump Annually

valves and

diaphragms

Replacement of UV When required
lamp depending on the

voltage reading.

Equipment | PM Frequency
SO,/ H}S Replace the sample filter element Bi-weekly
Analyzer
model Replace the O-rings Annual
APSA Repl th I d
370 .ep ace the pump valves an Annual
diaphragms
Replace the air filter Annual
Replace (if required) the Xenon lamp Annual
R -
eplace the aromatic hydrocarbon Annual
cutter
Replace the scrubber Annual
Replace the pump Biannual
Change the battery Every 3 years
or when BATT
alarm occurs
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Table 2: The schedule of the preventive maintenance of nitrogen oxides/ammonia
analyzers (Chemiluminescent)

Equipment PM Frequency
NOx Replace the sample filter element Bi-weekly
Analyzer Replace the O-rings Annual
APNA 370 Replace the filter packing Annual
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 years or
when BATT
alarm occurs
Equipment | PM Frequency
NOx/NH3 Review and evaluate the Test Biweekly
Analyzer Functions
T201
Change chemical for ozone | Annually

filter @

Clean the reaction cell window
()]

Annually or as needed

Change the pump dry filter | Annually
unit (DFU)®

Change the ozone particulate | Annually
filter (DFU) @@

Check for leaks in gas flow | Annually
paths®

Replace reaction cell O-rings | Annually

and sintered filters”®

Rebuilding the pump®®

When the RCEL

pressure exceeds 10 in-
Hg (at sea level), noting
that the RCEL will be
checked biweekly  as
mentioned in the first
point of this table.

Replace the inline exhaust

scrubber

Annually

Replace the NO, Converter®

Every 3 years

or when the converter
efficiency drops below
96%

Replace the Desiccant Bags
(any time PMT housing is
opened for maintenance)

Any time PMT housing is
opened for maintenance
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Continue Table 2...

Equipment PM Frequency
AC 32M Replacement of sample inlet Monthly
filter
Checking of fluid parameter Monthly
and span factors
Replacing the charcoal Quarterly
cartridge
Check flow rate and air Semi-annual
| tightness
Check and change (if Annually
required) the pump brushes
and filter
Changing the molybdenum When required
cartridge

Table 3: The schedule of the preventive maintenance of particulate matter (PMm/PMz.s)

monitors (Beta Gauge Monitors)

tape

Equipment PM Frequency
PM  Analyzer Clean the outside case Biweekly
5014i Beta using a damp cloth
Inspect and empty the Biweekly
water collector bottle
located on the inlet
Dismantle and clean the Monthly
sampler inlet
Check the O-rings of the | Monthly
inlet and replace as
necessary
Inspect and clean the fan | Monthly
filter
Remove and clean the Annually
sample tube and the
heater tube
Rebuild the sample 18-month
pump
Replacement of filter In case of

breaks or if the
tape runs out

Apply metal assembly
paste around the
parameter of the cam

When changing
the filter tape
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Continue Table 3...

Equipment PM Frequency
PM, /PM, Nozzle and Vane Cleaning Monthly
Analyzer BAM- Leak Check Monthly
1020 Met One Flow Rate Verification Monthly
Clean Capstan Shaft and Pinch Monthly
Roller Tires
Clean PM2.5 Head Monthly
Check Error Log Monthly
Download Digital Data Log 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
Perform 72 hour BKGD (BX-302 Annual
zero filter) test

Clean Internal Debris Filter Annual
Check Membrane Span Foil Annual
Beta Detector Count Rate and Annual
Dark Count Test

Clean Inlet Tube Annual
Clean BX-596 AT/BP Sensor Annual

Replace or Clean Pump Muffler
(if used)

Not required

Rebuild Vacuum Pump 24 months
Replace Nozzle O-ring (Special 24 months
tools required)

Replace Pump Tubing 24 months
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Table 4: The schedule and type of calibration.

No.

Instrument Name

Calibration Type

Sulfur dioxide/hydrogen
sulfide analyzer

Nitrogen
oxides/ammonia analyzer

- Check of zero point
This operation consists of comparing the monitor

response for zero air.

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 /PM, _analyzer (Beta
gauge monitor)

- Particles measurement calibration
It is a Beta gauge calibration by using a reference

gauge.
Frequency: Annually

- Flow rate test
It is a flow rate audit by using a flow meter.

Frequency: Quarterly conducted for BAM-1020 Met
One at 3 sites (Lallalls s nually daall),

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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