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1.0 Preamble:

The Realtime continuous monitoring has a significant role in environmental
managementThe aailability of data on realime basis helps in quick analysis and
instant follow g action for better control ommpads on the environment. The
National Environment Policy (NEP) 2006 envisaged to strengthen the testing
infrastructure and network for monitoring ambient environmental quality and
progressively ensure retine and odine availability of the monitoring data

As intended in the NEP, the Gol institutedngechanism of self monitoring of
comgdiance Under this mechanism th&arget industries have installed r¢iahe
monitoring systems and hawstablished connectivity dhe same with the central
server at Ste Pollution Control BoardThe reailtime data is transmitted from the
remote monitoring site to the central serd@r remote surveillance of ambient air
guality, source emission quality aeffluent stream qualitgtc.

Apart from realtime monitoringsystems installed by industries the MPPCB has also
established its own continuous ambient air quality monitoring systems (CAAQMS) in
some districts of interest, the number of which is expanding as per need, to get a real
time picture of air quality of a picular area This air quality data is madevailable

on the portal for the common citizens in explicit and sinfipiten as part of awareness.

A bulk data is generatedontinuously every day which help in decision support in
several environmental task®wing to this importance, thesliability of monitoring
equipment and thgenerateddata is of utmost importancén order to ensure the
reliability and genuineness of monitoring results a periodic performance check of
CAAQMS is carried out by th&nvironment Surveillance Centre (ESC)at M.P.
Pollution Control Board (MPPCB) These performance checgkverification of
instrument calibrationdistinctly indicatethe accuracy or errors ithe measurement
This processensures correct operation systemin accordance with the operating
specificationsby establishing quantitative relationship between actual value and the
instrument response/alue The Central Pollution Control Board (CPCB) has
stipulated condition for onlineemote calibration check of tmeonitoring systems.

2.0 Monitoring Methodology :

The continuous ambient air quality monitoring equipmding used for the air
guality assessmenare integrated system for the measurement of particulate matters
(PM, s and PMg Xand the gaseousollutants viz. Nitrogen oxide(NOx), Sulphur
dioxide SOR), Carbon monoxideGO), Ozone Qs) in the ambient environmenthe
analysergonform to USEPA automated reference / TUV/ EN or equivalent method as
required by individual parameter. The method of measurement mésgis the
specifications ofNational Ambient Air Quality Standards

Methods of measuremeiit The methodology for the easurement of parameters
during the calibration check process was followed as per amended Schedule VI,
MoEF Notification G.S.R. 826 (E) dated 16.11.200he data communication
protocol set by theCPCB is followed for the redlme monitoring purpose.




The CAAQMS measures particulatsoncentratioron Betaray attenuationprinciple
using continuous glass fibre filter tapad C-14 as Beta sourc&he concentration is
determined in milligrams or micrograms of particulate per cubic meter of air.

The CAAQMS has the mass flow sensor, automatic flow control devices and
barometric pressure sensor as wé&lring the study,te O6sel f testo
Particulate Matter was carried out to test the diagnostic parameters, including Filter
tape and Flow antrol system of the PM unit. Tape strength, tape porosity, tape
tension, photo interrupter, smart heater control settings, sample flow system,

temperature, pressuege also part of self testhe system performs automatic checks
for instrument drift dueto external factors, viz. Temperature, barometric gues
humidity etcevery hour.

Among the gaseous parhet NG was measured by Chemiluminescence ppiagi
Sulphur dioxide was measured by Ultraviolet Fluorescence mettibch measuring
range of 0 @ 20 ppm the Ozone was measured blpn-Dispersive Ultraviolet
technology to a sensitivity of 0.5 ppb in thange of 0 to 20 ppnihe carbon
monoxidewas measuretly Nondispersive Infra Re&pectroscopy method.

3.0

Remote check of CAAQMSperformance::

Although all the CAAQMS installed in the State hawgcroprocessor controlled
analysers withauto calibration check ecthanism which is triggereadhily oncein the
morning at scheduled timieut, aving to the above stated needse ESC MPPCB

cross examines the systeperiodicallyto ascertain theeliability of data.

S.No. City Location District Coordinate Zone / Category
1 Bhopal T T Nagar Bhopal ?32;182?2 Commercial
2 Dewas Bhopal Chauraha| Dewas %ézgggggg Mixed Zone
3 Gwalior City Center Gwalior ?g:ﬁ;ﬁig Mixed Zone
4 Indore ChhotiGwaltoli Indore %ézgggiég Mixed Zone
5 Jabalpur Marhatal Jabalpur igzéggéglé Commercial
6 Katni Gole Bazar Katni égzggggig Commercial
7 | Mandideep SeCtOFern;UStrial Raisen igzggi&)ig Industrial
8 Pithampur Sectorirg?ustrial Dhar %z%égél; Industrial
9 Singrauli | Surya KiranBhawar Singrauli gg:ggiiig Mixed Zone
10 Ujjain Mar%_aekr?]lgsehwar Ujjain %g:igggglé Mixed Zone
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Recentlyaremote check of calibration of all the CAAQMS, inidlin the State, was
carried out A total of 10 CAAQMS were remotely checkeddéfferent intervals from
ESC, i.e from 27.11.2020 to 16.12.2020he location details are shown in ttable
aboveandthe same is also shown in the nimghow.

Madhva Pradesh -

e / wf( - L IW ——12 - .
./ r\/\_/—\,_____lr f_: /r— _,l‘ \__ i
£ 3\ - g ( ] —"1_ Singrauli
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\3_

.»\r'\_

Map showing locationef ESC andCAAQM Stationsduringstudy

4.0 The Criteria Pollutants

The CPCB has laid doweimbient air quality standards for 12 criteria pollutants which

are responsible for causing serious health and environmental hazards. Among the
criteria pollutants eight are being monitored on continuous basis, viz. Particulate
Matters, i.e. PM &PMRB,4 Ni t rogen oxi de ( R@Mzone(@Sul phur
Carbon monoxide (CO), Benzenegg) and Ammonia (NIf). The rest of the four
parameters, viz. Nickel, Arsenic, Lead and BaP, are taken care Natlenal Air
monitoringprogramne. In the present studyxsparameterswhich are responsible for

AQI calculation,wereconsidered for remote checkadlibrationof sensors.



5.0 Toolsusedfor Remote Calibration Check:

The instrument should essentially have the -Bulplex connectivity through Serial
Port RS 232485, Ethernet, USB and Using Protocol FE®? ModBus.The Analog
signal connection -20 mA/0-1 V do not support this operation. TiBBAHS (Data
Acquisition and Hadling System) is directly connected to analyzers either on USB or
Ethernet. During the process of remote check of calibration the anadyeesiscesed
remotely for login using theApplication Installed at DAHS. Crdain of .csv file from
data, which ispushed from local DAHS on FTR prone to tampering as it is not
encrypted nor it has any security feature, is avoided.

The toolsusedfor remote calibration are as follows :

1 Remote Access Applicatiolike Remote Desktop, Skype, Teanewer, Any
Desk etc.to access DAHS (Data Acquisition and Handling system), and
Analyzer during the calibration.

9 Screen Recorder toecord the remote calibrationevent for reference and
review.

1 Current sapshot of theemote Site to erify the network architecture and
calibrationactivity at the site.

1 Analyser support Application at remote end to trigger the command.

6.0 Process of Remote Calibration Check :

The creation of flag and execution of command are theipah part whilecarrying
out the remote calibration check of analyseé8sne parameters, as stated belang
required to be checkedt the time of commencement cdmote calibration check
process :

1 Actual concentration value of the span gascylinder and accordingly,the
concentration input in command serverlt is ensured that the input
concentration in command servereisherlow or highthan the actual value of
span gago help the calibration teamake certain that the analyser is sensing
the inputs from the actual sample and it is not influenced or governed by the
values set in the DAHSA deviationof +/- 2% from the actual concentration
requires necessary corrective measures.

1 Theunit of measurement analyser should match with thmit defined in the

calibrator

TheDate and Time o&nalyzer, DAHS andadibrata should besame

DAHS and Analyzerare to be logged in remotetitfroughout the process of

calibration.

= =

Before commencing the remote check process the following are ensured :

1 Executionof commands of Remote calibrationgslely undercontrol of ESC.
1 The raw data from analyser should be accessible on-timeabasis.



The analyzeshould beaccessibleemotelyduring the calibration.

Validity certificate ofgas cylindes that areusedin the process.

Verification of availability of gas cylinders at site using-@TRmera/site

shapshot.

1 The command execution time aralibration report generation time should not
differ.

1 The schedule ofemotecheck ofcalibration should be available on thertal

andcommandexecutionby analyser should followccordingly

= =4 =

The process of remote check of calibration is completed in three seep&ero check,

Span check andt&bilization. These steps are preceded and followed by sample mode.
The commandsor all the steps are given in a single instance through DAHS. As soon
as the span calibration is over the analyzer starts taking sample automatically from the
source.

Initially a flag is created in the Logger defining the course of action whifdil owed

during the instrument calibration check process. This flagging is important for
execution of commands and successful accomplishment of the remote check of
instrument performance. Date of calibration check process, timings to be folhywed
instrumentduring span and saie runat each step, concentration of sampls gt.

are scheduled in the Lgeg at thetime of commencement of exercise.

A similar scheduling is done in the daiator at the remote sit@here monitoring
system is installedDue careis taken to ensur¢hat the scheduling in logger and
scheduling in Calibrator at remote end are similar. If the scheduling is not matehed t
execution of commandhay be dropped or the process can behawabnormal way
showing absurd data.

The processfaemote calibration of CAAQMS analysaloes not require presence of
anyone at the remote end but, owing to cy
representative is asked to be present at the time of calibrationafauallyopening

and closing bvalves of span gas cylinderSince this is new technology, and the

remote calibration is also a new initiative, an officer from the concerned regional

office of MPPCB is also asked to be present at the remote end to get an exposure and
understanding alu this process.

The ESC teammembers, whaundertookthe task of performance check remotely,
includedShri. Prabeer Dixit System AdministratpShri AbhishekBhasker and Shri
DheerajWadukle The study was performed under the supervisionSbfi V.K.
Ahirwar Director (Environment) an®r. RajendraChaturvedi Scientist, Environment
Surveillance Centre, MPPCBThe station wise report of calibration check,
performed during 27.11.2020to 16.12.2020and published in March 2021, is
detailed on the subsequenpages.



City : Gwalior
CAAQMS location : City Centre
Date: 27/11/2020

Remote end support

MPPCB Regional office, Gwalior Shri R.K. Jain, Scientist
Service Provider ShriAbdheshPratap Singh and ShiitendraShiivas

1.1- CAAQM Station 1.2- Inside viewof Station

Details of Span gags used forthe purpose ofcalibration check are as follows

1 Carbon monoxide (C0O)4955 ppm
1 Nitrogen oxidegNOKx) - 51mpp
91 Sulphur doxide (SOF) - 50 ppm

Hills, Oppn. INTUR

olutions | rtificate No.




The estconcentration ofpangasesused inthe calibration check is dsllows :

Carbon monoxide T 40 ppm

Nitrogen oxide T 400 ppb
Ozone T 160 ppb
Sulphur dioxide T 400 ppb

The process of remote check of cadifbon wastriggeredat 11.28 amThe parameters
considered for thexercise were Niogen oxide, sulphutdioxide, Carbon monoxide
Ozoneand Particulate matters, ieMg @ndPMj s.

Firstly the NO, analyser was checkddr its calibration The span vale of NO was
observed to be 397.49pb against the given concentration dd® The value during
zero calibrationwas recordedas 0.01 ppb for NO and 1.45 ppb fd0,. Thus the
result was well within the range of acceptable deviatibme process, including
calibrator and communication witmayser, is depicted in fig. 1.4 and 1.5

This was followed by calibration check 8OF analser. The timings for calibratn
control were set as 15 minutes for zetweck 15 minutes dr span check and 10
minutes astabilizationtime as showrin the fig. 1.6
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1.4- Remote check afalibrationof NOx analyzer
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1.5 Performance check of NOanalyzeragainst specified test concentration

This was followed by calibration check 8OF analser. The timings for calibratn
control were set as 15 minutes for zdrit check, 15 minutes for spainift check and
10 minutes for stab#ation as shown in the fig. 1&hd 1.7
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1.6 - Remote check atalibrationof SOFanalyzer

The span value was set to 400 ppb which veasl ras 401.4 ppb by analyser during
calibration check. The zero run showed the valu8@fto bel.%4 ppb. Thusboth
the values were found well within the deviation ramgicating that the analyser is in
good health and is sensing the parameter to its accutigcyl..7
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1.7- Performance check &CFanalyzer against specified tesincentration

This was followed by calibration check for Carbon monoxide. Zém® cleck time

was set for 15 minutes, span check was set for 15 minutes and the stabitization

was set forlO minutes. The test concentration of CO was séOagpmin analyser
calibration control and the calibratdrhe value read by the analyser duringrd run

was 0.29 ppm and during span gas run was 39.86 ppm. The observed values were well
within the deviation range hence no correction in thibiedion was required. Fig. 1.8

Time

co

12:45:00

0E

13:50:00

155

13:55:00

0.5

14:00:00

0.4

14:08:00

i

14:10:00

388

14:15:00

3985

14:20:00

2347

45

co

40

35

30

25

20

——C0

15

10

Time

13:45:00 13:50:00 13:55:00 14:00:00 14:05:00 14:10:00 14:15:00 14:20:00

1.8- Performance check of CO anatyzagainst specified tesbncentration

Next the calibration check foramne analyser was performatil425 hours The zero
and span concentration chealas setfor 15 minuteswith stabilization time of 10
minutes.
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1.9 - Remote check atalibrationof Ozone analyzer

The te$ concentration of ozone was set as 160 ppb which was read as 160.39 ppb by
the analyser. The Zero run recordéte concentration of 0.26 pplAs per the
deviation range the analyser was found to work satisfactéiiy.1.9, 1.10
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1.10- Performancelweck of Ozone analgz against specified test concentration

This was followed bycheck of reliability and accuracy of PM,s and PMg €
parameters This test was done esite taking system parameters into
consideration,viz. flow rate, suction devigerformance, mechanical strength of filter
strips, weight of filter strip, lamp intensity, leak detection in sample line, temperature
etc.All the system diagnostics were found to comply the SOPs.
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City : Katni

CAAQMS location : Gole Bazar

Date: 27/11/2020

Remote end support :

MPPCBRegional office Katni - Shri Harish Rai, Chemist

Service Provider ShriAbdheshPratap Singh and Shivinash Gupta,

&g
) '\ yﬁ\
e
| |

2.1- CAAQM Station 2.271 Inside viewof Station

Details of Span gases used for the purpose of calibration check are as follaws

1 Carbon monoxide (CO) -4788 ppm
1 Nitrogen oxides (NOx) - 55mpp
1 Sulphur dioxidg SOR) - 54 ppm




The Est concentration of sp@asesised for the calibration check is as follows :

Carbon monoxide i 4 ppm
Nitrogen oxide T 40ppb
Ozone T 100 ppb
Sulphur dioxide T 30 ppb

The process of remote check of calibration at Kastation was initiated
simultaneouslywith Gwalior stationat 12.08 pm.The parameters considered for the
exercise were Nitrogen oxide, Sulphdioxide, Carbon monoxide, Ozone and
Particulate matters, i.€Mg &ndPM, s

Firstly the NOanalyser was checked for its genuineness. The span value of NO was
observed to be 36pb against the given concentration of gpb. The value during

zero calibrationwas recorded as 0.7 ppb for NThus the result was well within the
range of acceptableediation. The process, including calibrator and communication
with analyser, is depicted in fig.4and2.5.
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2.4- Remote check afalibrationof NOx analyzer
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2.5- Performance check of NCanalyzer against specified tesincentration

This was bllowed by calibration check dOF analser. The timings for calibratn
control were set as 15 minutes for zero check, 15 minutes for span check and
minutes for stabilizatioras shown in the fi2.6.
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2.6- Remote check afalibrationof SCFanalyzer
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2.7- Performance check &OCFanalyzer against specified tesincentration

The span value fo8OF was set to 30 ppb which was read as 29.8 ppb by analyser
during calibration check. The zero run showed the val&Obito be-0.80 ppb.Thus,

both the values were found well within the deviation range indicating that the analyser
Is performing to its accuracfig. 2.7

Next the ozone analyser was checked for its performance at 144thkrsme sefor

Zero checkwas 25 minutes, spagas concentration check as 20 minutes and
stabilization time as 10 minutes and the span gas concentration as 100 ppb for testing
The analyser recorddde value of span gas as 101.48 against the set conc. of 100 ppb.
The zero check recorded the ozone cose.(a53 ppb. Both these checks were found
well within the deviation range proving the performance of ozone analyser as
60sat i sGraphitchoiewy de depicted in fig. 2and2.9.
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2.8- Remote check afalibrationof Ozoneanalyzer
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2.9- Peformance check dDzoneanalyzer against specified tesincentration

The accuracy of CO analyser was checked at 1540 hrs on the same day seténg the z
calibration time 10 minutes argppan gas check 15 minut@hetest concentratiowas
setas4.0 ppm. The ozone value recorded by analyser for zero calibratiori Wa35

ppm and for span calibration it was 4.07 ppm. The analyser values were found well
within the stated deviation range hence therformance is considered to be
satisfactoryFig. 2.10
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2.10- Performance check of Cé@nalyzer against specified tesincentration

This was followed bycheck of reliability and accuracy of PM;,s and PMg €
parameters This test was done esite taking system parametersinto
consideration,viz. flow rate, suction device performance, mechanical strength of filter
strips, weight of filter strip, lamp intensity, leak detection in sample line, temperature
etc. All the system diagnostics were found to comply the SOPs.
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City : Ujjain

CAAQMS location : Mahakaleshwar Temple premises
Date: 27/11/2020

Remote end support :

Regional office, Ujjain Sh.PratimKhare, Scientist an8h. H.S. Sharma, Jr. Scientist

Service Provider Shri AbdheshPratap Singh and Shijay Rawat

3.17 CAAQM Station 3.271 Inside view
Details of Span gases used for the purpose of calibration check are as follaws

1 Carbon monoxide (CO) 4771 ppm
1 Nitrogen oxides (NOXx) - 54.98mpp
1 Sulphur dioxidgSOF) - 49.98 ppm
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Parameteri NOXx

Commencement timie 1450 hrs

Time set for Zero calibration 20 min.

Observed concentratian(-) 0.34 ppb

Time set for Span gas calibratior20 min.

Span test concentrati@n80 ppb

Observed concentratiadn79.17 ppb

Stabilization tim& 10 min.

Ref. Picure- 3.4, 3.5

Observation AnalyserPerformances Satisfactory
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3.5- Performance check of NCanalyzer against specified tesincentration
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Parameteri CO

Commencement timie 1450 hrs

Time set forZero calibratiori 10 min.

Observed concentratian(-) 0.05 ppb

Time set for Span gas calibratiorl5 min.

Span test concentrati@n80 ppb

Observed concentratiadn79.17 ppb

Stabilization tim& 10 min.

Ref. Picturg 3.6, 3.7

Observation AnalyserPerformance is &tisfactory
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3.6- Remote check afalibrationof CO analyzer
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3.7- Performance check @O analyzer against specified tesincentration
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Parameteri Ozone

Commencement timi 1620 hrs

Time set for Zero calibration 10 min.
Observedconcentrationi (-) 2.65 ppb

Time set for Span gas calibratiorl0 min.

Span test concentrati®dn60 ppb

Observed concentratiadn54.04 ppb

Stabilization tim& 10 min.

Ref. Picturg 3.8, 3.9

Observation AnalyserPerformances Satisfactory
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3.8- Remote check afalibrationof Ozoneanalyzer
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3.9- Performance check @zoneanalyzer against specified tesincentration
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Parameteri SOF

Commencement timie 170Chrs

Time set for Zero calibration 10 min.

Observed concentratian(-) 0.05 ppb

Time set for Span gas calibrati®ril5 min.

Span test concentrati®n30 ppb

Observed concentratian30.39 ppb

Stabilization tim& 10 min.

Ref. Picture 3.10

Observation AnalyserPerformances Satisfactory
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3.10- Performance check &OFanalyzeragainst specified test values

This was followed bycheck of reliability and accuracy of PM,s and PM¢g €
parameters This test was done eite taking system parametersinto
consideration,viz. flow rate, suction device performance, mechanical strerfgtarof
strips, weight of filter strip, lamp intensity, leak detection in sample line, temperature
etc. All the system diagnostics were found to comply the SOPs.
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City : Bhopal

CAAQMS location : T.T. Nagar

Date: 28/11/2020

Remote end support

MPPCBRegional office, Bhopal ShriJitendraChandel J.E. and Shri Anil
Service Provider ShriAbdheshPratap Singh and ShtitendraVamne

5

=

|

4.17 CAAQM Station 4.27 Inside view

Details of Span gases used for the purpose of calibration check are as follaws

1 Carbon monoxide (CQ) 4975 ppm
1 Nitrogen oxides (NOx)i 54 ppm
1 Sulphur dioxidgSOF) 1 55 ppm




Parameteri SOF

Commencement timie 1335 hrs

Time set for Zero calibration 10 min.

Observed concentratian(-) 1.14 ppb

Time set for Span gas calibratiori0 min.

Span test concentratién30 ppb

Observed concentratiadn27.99 ppb

Stabilization tim& 05 min.

Ref. Pidurei 4.4, 45

Observation AnalyserPerformances Satisfactory
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Performance check @OFanalyzer against specified tesincentration
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Parameteri CO

Commencement timie 1435 hrs

Time setfor Zero calibratiori 15 min.

Observed concentratian(-) 0.19 ppb

Time set for Span gas calibratiorl5 min.

Span test concentratidr40 ppm

Observed concentratiadn39.60 ppb

Stabilization tim& 10 min.

Ref. Picturg 4.6, 4.7

Observation AnalyserPerformance iSatisfactory
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4.7 - Performance check @O analyzer against specified tesincentration
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Parameteri NOXx

Commencement timie 1520 hrs

Time set for Zero calibration 10 min.

Observed concentratian(-) 0.19 ppb

Time set for Span gas calibratiorl0 min.

Span test concentratidr400 ppm

Observed concentratidn397.17 ppb
Stabilization tim& 10 min.

Ref. Picturei 4.8, 4.9

Observation AnalyserPerformance iSatisfactory
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4.9 - Performance check of NCanalyzer against specified tesincentration
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Parameteri Ozone

Commencement timie 1605 hrs

Time set for Zero calibration 13 min.

Observed concentratidn(-) 0.59ppb

Time set for Span gas calibratiori3 min.

Span test concentratidnl60ppb

Observed concentratidn162.50 ppb

Stabilization tim& 05 min.

Ref. Picture 4.10, 411

Observation AnalyserPerformance is Satisfactory
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4.11- Performance check @zoneanalyzer against specified tesincentration
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This was followed bycheck of reliability and accuracy of PM,s and PMg €
parameters. This test was done egite taking system parametersinto
consideration,viz. flow rate, suction device performance, mechanical strength of filter
strips, weight of filter strip, lamp intensity, leak detection in sample line, temperature
etc. All the system diagnostics were found to comply the SOPs.
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City : Indore

CAAQMS location : ChhotiGwaltoli
Date: 02/12/2020

Remote end support :

MPPCBRegional office, Indore Shri D.K. Wagela, Chief Chemist, StRtadma
Vyas, Scientist,Shri Atul Kotiya, Scientist and SihnR.M. Gamad Scientist

Service providei ShriAbdheshPratap Singh an8hriLaxmi Narayan

5.17 CAAQM Station 5.271 Inside view

Details of Span gases used for the purpose of calibration check are as follaws

1 Carbon monoxide (C0)5054 ppm
1 Nitrogen oxides (NOx)- 46 ppm
1 Sulphur dioxidgSOF) - 54 ppm
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Parameteri NOXx

Commencement timie 113&rs

Time set for Zero calibration 10 min.

Observed concentratidn(-) 0.2 ppb

Time set for Span gas calibratiorl0 min.

Span test concentratidn/5 ppb

Observed concentratiadn73.67 ppb

Stabilization tim& 03 min.

Ref. Picturg 5.4, 5.5

Observation AnalyserPerformance is Satisfactory
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5.5 - Performance check ®fOx analyzer against specified tesincentration
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Parameteri SOF

Commencement timie 1210hrs

Time set for Zero calibration 10 min.

Observed concentratidn0.12 ppb

Time set for Span gas calibratiorl0 min.

Span test concentrati®n89 ppb

Observed concentratian87.98ppb

Stabilization tim& 03 min.

Ref. Picturé 5.6, 5.7

Observation AnalyserPerformance is Satisfactory
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5.7 - Performance check &OFanalyzer against specified tesincentration
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Parameteri CO

Commencement timi 1245 hrs

Time set for Zero calibration 10 min.

Observed concentratidn(-) 0.03 ppm

Time set for Span gas calibratiorl0 min.

Span test concentratidr04 ppm

Observed cocentratiori 3.38 ppm

Stabilization tim& 04 min.

Ref. Picturg 5.8, 5.9

Observation AnalyserPerformance is Satisfactory
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5.9 - Performance check @O analyzer against specified tesincentration
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Parameteri Ozone

Commencement timie 1330 hrs

Time set for Zero calibration 05 min.

Observed concentratidn0.36 ppb

Time set for Span gas calibratiorl0 min.

Span test concentratidn220 ppb

Observed concentratidn221.70 ppb

Stabilzation timel 03 min.

Ref. Picturg 5.10

Observation AnalyserPerformance is Satisfactory
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5.10- Performance check @zoneanalyzer against specified tesincentration

This was followed bycheck of reliability and accuracy of PM,s and PM¢g €
parameters. This test was done esite taking system parameters into consideration,
viz. flow rate, suction device performance, mechanical strength of filter strips, weight
of filter strip, lamp intensity, leak detection in sample line, temperature #ttheA
system diagnostics were found to comply the SOPs.
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City : Jabalpur
CAAQMS location : Marhatal
Date: 02/12/2020

Remote end support :

MPPCBRegional office Jabalpuif Shri Sunil Khare, Scientist, SMiK. Baghe|
Scientst, ShriBrijendraSingh, Jr Scientist

Service Provider ShriAbdheshPratap Singh and ShriVipiraiswal

6.17 CAAQM Station 6.271 Inside view

Details of Span gases used for the purpose of calibration check are as follaws

1 Carbon monoxide (C0O)4788 ppm
1 Nitrogenoxides (NOx)i 55 ppm
91 Sulphur dioxidgSOR) i 54 ppm




Parameteri SOF

Commencement timie 1230 hrs

Time set for Zero calibration 10 min.

Observed concentratian(-) 0.32 ppb

Time set for Span gas calibratiorl0 min.

Span test concentrationl02 ppb

Observed concentratian97.52 ppb

Stabilization tim& 03 min.

Ref. Pictureg 6.4, 6.5

Observation AnalyserPerformance is Satisfactory
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6.5 - Performance check &OFanalyzer against

specified tesincentration

33



Parameteri SOF(Repeatef

Commencement timie 1305 hrs

Time set for Zero calibration 03 min.

Observed concentratian(-) 0.32 ppb

Time set for Span gas calibratiorl0 min.

Span test concentrati®rO3 ppb

Observed concentratiadn92.96 ppb

Stabilization tim& 03 min.

Ref. Picture 6.6, 6.7

Observation AnalyserPerformance is Satisfactory

6.6 - Remotecheck ofcalibrationof SOFanalyzer

6.7 - Performanceheck ofSOFanalyzer against specified tesincentration
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