RS (LB - F%)

W

={{1%
Nay's

N2
;\

| 5 4R 2 B B B IR

(CEM S)E il 5l

AR TR

CTBBSRE RGeS
Ut
ANEESE
B -
ey H A

FRE IR IR R iR

EH]

1014£ 10 H 14 H% 1014 10 H 21 H
1024£ 01 H 17 H



L
M

|l
1

H
=
il

gk —
ek —
bk =
gE=gutl
E=

%5 ECMPSE I S 4YMITE SRADN T ot 15
22517 MOrgantOWNIZREEEE G «..eeveeeeeeeeeeeieeee e 19
3.4 BT SCAQMD ... e, 23
M B B B g L i 28
AL M B 28
B.2 B oottt 29
5] USEPA/MEEE CEMS E HIFEILETH ..ooveveeeeeeeeee e 30
USEPA/48H: CEMS & [BIE FIIBTE 2 B .voveeeeeeeeeeeeeee e 37
5] SCAQMD /14558 CEMS A HIFLIEEETR .voveeveeeeee e 51
SCAQMD /1483 CEMSZE () vereeeeereereeeeeeete e eee e 58
SCAQMD /148 H: CEMSAFHIMETL(T0) cveveeveeeeeeeeeeieeeereeeeeeeeeeeeeteeeieenaae e 80



*® H &

H X

=21 N S PSR 4
=22 I BT A BB B s 4
F22-3 B USEPAGTHIE I . ..o 5
< 2-4 EiL SRA International, INGs Giaii ..o e e 6
F2 25 H SCAQMD TR o oveeeeeee oottt ettt ettt ettt ettt 6
#:3.1-1 40CFR60 NSPS1 CEMSAHRHAITE verervereerrerereaeerenesieenesieeseeiesesesseseseene e 12
72 3.1-2 Bl USEPAST i R L A U T e eeee ettt 12
72 3.2-1 i SRA International, InG Z B K OB AT i, 12
72 3.4-1 SCAQMDCEMSHEH EFRBEEL oot 23

7% 3.4-2 Bl SCAQMD & & s K L BB I ZR e 26



3.1-1
3.1-2
3.3-1
3.3-2
3.3-3
3.3-1
3.3-2
3.3-3
3.3-4
3.3-5
3.4-1

B H

H X
USEPA Air MarketSJE i E BRI EIAT E oo 14
ELIUSEPA Air Markets DiviSiomHEE A EETEGIETE «oovvvveeeeeiieeeeieeeeeeeeeiian, 14
SRA LN oo 16
USEPA ECMP S E ...ttt e e e e e e e e e eaaaas 18
SRA T ECMPSHEE ...ttt 18
MOorgantoOWN AR BRI MER v 19
Hg CEMSHREET M ELZREITETE e 220
PM CEMS B R i B B L B e 21
CEMSHERERIMSEERBIETERIETE v 22
HIE R CEMS 5 B 5 g LUk ()8R ik < I 5 (D) EE M FIHERCE ... ... 22

ELISCAQMD FHEH A EETERIEH v vveeeeieeee e 27



B AE
IR E R EEE E SRR EFE LPERAR T - Bl #EEE 0 24

( Continuous Monitoring System, CMS & 3% & FE F 7 & & )5 445 - i 57

SEBRERETERE L T EESHERTHAVIHIEE > INEBEHERZE

KK & 2 05 FY R B B R R R T AL R 2% ROT A4V G B B BN R i

( Continuous Emission Monitoring System, CEMS: DL Z 7 [& 8 )5 44 5 25 &,
GEIHERUE Y - — M E © CEMSHY A i® @E

— ~ EIR TS AR 2 R (ER D ¢ ATEE A CEMS BT 205 fil & Bim’iﬁﬁlil
KAFR O Z 52V RS S R H et 2 B EREEAEE (%R

2% B R ) Bk 1 (ﬁﬂzﬂﬁﬁ% Bt 5 470 1 g B 3K )

o HEISRFREMRA C nERE CEMS BEIBUE [H 854575 A IR R E AN B
BB (NXERERE - RBEESHE) - DHERGEE
7 A B P UF IR O SR BUR o & PRI AR -

=~ HABETSHIBEHRRER 2 & a PR R - nlREd CEMS 7R SR IR g 05
FFEHBORE S SEBIENERE > WA fAEREBEE BT - 28
75 A IR S B Rl B R UE N B HE T A BR S M $R 1 IR O 2 S B -

g~ Bl z=is & KEEGFRE
(—) sHEPIRE Uz 5% AIREH CEMSBLHI 2 5 W MU ZEH E

TGABIE - WA DI B ZE RO AY T o

(D) HHEEHEHRIEL S © Rah e 5 T/ 4%RE - HATEIY N %22
RGN RIBER R AR BB SR B 8B AN T - S 54
RHETT 35 SR B INSE 5 4L s - 41 USEPA HYBERGETE (Acid Rain
Program, ARP ~ 58/ E¥x 5512 (NOx Budget Trading Program, NBR 5
JIE 225804 (Clean Air Interstate Rule, CAIR B R = i BSBEIE 5) 4%
(EU-ETS GHG Emission Trading DL R &% 5] & B 25 5L & HE RS 5 &40
( Emissions Trading System In the Seoul Metropolitan Aré&a -

(2) MEFRET S EE BRI - MmN E R - aEE5%
HERZ A TR BN E S SEEPET & » DUE— *%ﬁnﬂ*@%ﬁ%ﬂ?
ERE R B ST AN IR S BR R - B PR st v B2



HEiRBEEAS S RELE CEMS Y EESGEEE  BE i 5E
HINRE 82F NG EHMEEN 91FETH 16 HAE ~ 934 7 A 16
HATESEREE B M 4R > B =5 AN 924 3 5 27 H A » 944F 3 H 27
H Al 52 Rl s B R 4R o B R fA R E CEMS 2 RAUIE E 54 RA A 287
R 52 BMEGE 2 HEUE b 49 3% ([HH HEE NI FEIE 2 HilE &
71% - H LA H CEMSEH# 7 B H M -

CEMS e HI 8 & B B T8 B 22 /5 8 BUR I BT B B8R
PRI I - 38 R 58 e 3t 07 B8 R SR 3 1 B8R A AR #e AMH & mT B Y &8 & B A 7 #E 1T CEMS
M EFL S E BEET ~ B E B ZENEE S ME T(E - DI CEMS &
R B FE M -

Fo e {50 1 B [ 75 % R 22 SR 05 % P a8 4 s I A 2 AH B 7 A ORI BAL i AT
I 1) 67 432 LAt R B 5 e BRI S CEMS JA S B i i i & B g s B > A%
S E BRI E (USEPA) K MINZE HEHEF (SCAQMD) CEMS & H| %R
g ~ CESHE - EHRT R RE > EHNEEERE
— ~ BUSRTH - USEPAE 1975 B 1A E A CEMS B 28 [E & 5 24 IR BE i A i 2

&2 &R E HEURE % (40CFR60)> & 19904 AIET & B % 2 CEMS JA#

(40CFR75)> 55 SCAQMD At j* H I f 7% 5 25 R.55 R i 58 Hil FE e 1ff 55 57

H A 40CFR60/752 CEMS jE#1(R2011/R2012) HAH BfE Hi A5 1 814

HEl E &R ESREET A N E KK CEMSE Hl BLA K T -
T~ Rl BANEFE R ERAYERE B TR AR s A E R R EA

Bl B ORI 5% S 5 TH 2% RO RO R A R A 22 0 HAHRBH R 1E BRI AR D

W ISR HEE RS RN ABEE S EAREHS RS EER > RCE

HAARE N EES > AT 2 B SME BE A FA S P B 55 EE B XE

B e
= EBHBH RBEULFEEESEARLE A CEMS B SIREREN > AR

T CEMS # i B 749 20 47 HAH B 48 e {E 15 Fe [ 2 5 ; USEPAH 2009

L B 4a 2 F B 2 U5 AR HE TR B R UL 5 R B Ml E E A 4 (ECMPS)R 2

ARP %5 R B T1PR BRI FE & > 6 & # ECMPSHii i CEMS 818 2 58 % &

FEEM > RN ENEE B SR EEE RS -



AR EHIFE 5 10148 10 §H 14 H % 1014 10H 21 H » £ 8 H » 17

ERIFNR 2-1, Moy NBAFR 2-2F5] - Z2HRNEHREOT ¢

— ~  F¥5H USEPA famaH 055 2-3 1% - H Y X B i USEPAFTET 2 CEMS
EHFEL > REE - RS - WA 2505 0 & ECMPSEH
PR 240 0 DARCR AR B il B 25 55 8 B SR IR AH B N 5 R LB TS P -

-~ B B INEERR BOPR B 2B M (Morgantown  Generating Station) g # H
CEMS#EEEH 05 - IR N AR E 2 PM CEMSE K Hg CEMS
R - BEAEBNEBEERE 25 -

=~ 25 SRAXTE] BFEH Fy USEPARH 4 K 4 & B ECMPS Bl 2 Bl &L gy »
o e R R 2-4 FR A -

g~ FEgh SCAQMD: S imek iA1= 2-5 Fr%l] - H 1Y E i SCAQMD H 175
TEA A USEPAETE 2 CEMSHHBIAS B & - # R EE NHBEBE M



R 2-1 ARSHHTHEINE

H ¥ - .
oM | B & T TR
Al H | # | i 27
ZE T
10| 14 | H | &4t ?
= o EiE
TERRUH | B L £ ElMorgantown Generating Stati
- 45 \57’;\/\’5;'\“’ [ SEdNG
10 | 15 o i SEHPAEE i YR EE
| HEREHH | FEREEA | 25HUSEPA> CEMSHHEAMET 5
10136 | = | o | wypy |ZFIUSEPA HTARER
e X% % :5 . . \ ,
10| 17 | = iff “&Eﬁ ”F ZEHSRAN H] SEHSRANE] IFfiECMPSEEIE I
10] 18 | 7 | 5B s meaiee
Fri
U VU R P FF#]SCAQMD - &5 SCAQMDH &
10 | 20 | /N (B2 &db |RiE
10| 21 | H - - |ERE
#2-2 ZHHBEMAEF
e ==LV ANE| HFS iz

Jeremy Schreifels

U.S. Environmental
Protection Agency

Clean Air Markets Divisior]

Senior Policy Analyst

Reynaldo Forte

U.S. Environmental
Protection Agency

Clean Air Markets Divisior]

Chief of Emissions
Monitoring Branch

John Schakenbach

U.S. Environmental
Protection Agency

Clean Air Markets Divisior]

Environmental Scientist

Peter H. Kokopeli

U.S. Environmental
Protection Agency

Clean Air Markets Divisior]

Environmental Protection
Specialist

Carlos R. Martinez

U.S. Environmental
Protection Agency

Clean Air Markets Divisior]

Environmental Engineer

Jenny Jachim

U.S. Environmental
Protection Agency

Clean Air Markets Divisior]

Environmental Engineer

John Travis

U.S. Environmental
Protection Agency

Clean Air Markets Divisior]

Justin J. Harris

U.S. Environmental
Protection Agency

Office of International &
Tribal Affairs

Taiwan Program Manager




Michael Garibay Source Test Engineering

South Coast Air Quality Supervising Air Quality
Management District Engineer

Michael D. Wickson Advancement

_ . |Science & Technology
South Coast Air Quality ) ) ) )
o Senior Air Quality Enginee
Management District o )
Monitoring/Source Testing

Michael A. Cecconi Senior Air Quality Engineg

South Coast Air Quality|Monitoring & Source Test
Management District |Engineering

Christopher Worley | SRA International, Inc

Lenny NimmerrichterjConstellation Energy

GenOn Energy, Incifi#
» x Morgantown Generation |Electric & Controls

Station Supervisor
Group)
. . |CEMS, Environmental &
Jeremy Whorton ThermoFisher Scientific o
Process Monitoring
John S. Rego Stratus Solution, LLC President

*& 2-3 Bl USEPA &fam# &

=

=

1. IR E] ECMPS B B Bl {4 48 2 ji i Tl
o HFHEEM?BFRIVEEEHEM?
®  ZIRIRRE Refr] ?
® HE|Y HEIHHE Koo R HARE N S 4a T H H BB S TLL ? ARAHRR S
RIEFTEAER AR (EET ?
® {afERERFEINEE ECMPSO T & ATLS A Eix 2 BORBHE e B ~ EREME K&
HiE ?
® ECMPS_#iEu1{a[fEFI % Air Markets Program Data (AMPB) E ftn & ?
®  SO/NOx Bl GHGs CEMSHE £ ECMPSZEHE NMaB 1L sl e frE R ?
2. afaiEfT 40CFR75 CEMEE AR ~ mnfrin & A%
® Nk ARAG T DAHS BREGIS R
® Nl AE B T B R R 2
® 4O0CFR75E iz CEMSE & 522 3,000 LA - B E BRI B 20 B 70 3 51 2 98%
DU E-HATH RATA Z A AERE R A]/ N W el 22 2 = B O 50 77 28 ) RATAS
® FRERESIISEHIEHE T 2 JR R S A ?
®  HITRRS Sl N B 058 HiI IS (HOREE BT i T 2
3. Hg CEMS); PM CEMS_” JEF
® /f 40CFR75/MATSE#¥ %k » A%/ 59y E5ERE Hg CEMS K. Multi-metals
CEMS 7 3% B ey 7 HEt B KAIRME AR Ry fol 7 ZRITEE RAS AR A 20 (T v i 2
® 1 AOCFR7SE ¥ » A%/ DIG5HYESE R PM CEMS Y 325 MR © HaE
FARVERAR Ry fa] ?
4.  AOCFR75KAE HlidEh 2




& HEEIAIEH ?
® T ¥ CEMS DAHSHETHUGEEE ?

5. EOAERES " aFRERIEERE ) feit ECMPSIEE R Es g 2 FHE, ?

Z< 2-4 Hi SRA International, Inc.5fiw5H&E

1. WA B ECMPS Y B Bl {4 4 2 iE i T
BB M R ?
B EEEHER ?
FARZRE Ryl 7 P ARG AR 7
KANTITEZS D ?
WA AE R N2 i ECMPS AR 2 ARG AT 8k & B ASE e Bt ~ Rl
HHEME?
2. Bl ECMPSULE

® S ECMPSIILE 7 THps i

® it SRAATEHGEE ECMPS Y i FEH

% 2-5 Bl SCAQMD &Y im k&

=

R218f; R218.1 CEMSEHIA M H{E IR R
o BIEEAME S TR SN BN ? BRI BA R H R 2 HE A i e H
% A0/NRFIVEF B (R IE A A ~ SEEIRE KR TEPR ? AAEEE ?
o PlifrdElRErIIIE R ST anbratEE SOl B N E I » 08 R R
[FE A HET 7
®  SCAQMDEENF %/ CEMS{RERAI /I £:47 2 H IS < BoN IR 2 &R
SRR 7

2. R2011K; R2012 RECAIM CEMS
o HHNERENEGR - HEAEREN2E 10%E15 2L 10%E U A A &R
W > 1£ SCAQMD A £/ D I AFHRRIE 5 AR PR IUE SE AR &G 2
o M HIEN AL HIE MRS E(CPMS)E ?

w

W #ETT CEMS B RIEHE « mnfrin s Ei%
® N{afaE R ARG DAHS BRAG IS
& N F%GF CEMS B A BE G EiE CARB Z H H il 4F 3R 12 (401 -
Comprehensive CEME) {550 ?

4. R301
® {f SCAQMDA%/VE PEMS?
® HifEt i QA-QCERILIR{H T CEMS Z sl ?




\/|
M

1]

B AR

»
gl!;

KA E N

o

K
=

3.1 £ &5 USEPA

FEB M EE E 19755 R GFE A CEMSHY KA [E 8 75 4L R 25 R05 44 7
ZERTIYIHEEE I S B H > HIRE T SR E B 5 AR IRAEE KIR IR X E R
BT HEE B 22 1] 2 05 A2 IR HE UG 2 00 B2 9 V5 2L B dil e g =~ B E MR BE » 12 2R H B
WA EENE R RS H 2 - 1990 FE i ER Bk £ FEH CEMS
RKEZFHE AW (SO FEEE BIE > WE BT FE SR LS &5 3R FEEHE
& DA R GEIL IS AC GG Cair market) SE &35 R 7B BTl (5 4H A 7R
Y i 2 5 55 8 I B S A > 6 7F 2008 4E BE R B 2 BIPE R IR - B RN &
BB ERAFNETRESHRN > FAAERBHEREXZINTETLAEZ
— o MIKENE 19934 L & i [E & 75 L5 22 s/ 05 A i 48 B Bl 56 0I5 i 2 & il
fE3 > 2% E B 40CFR60] #% F 1y CEMS M RE M & A BLREHIET " B 255
JRZZ RO A A H B RN S i M SR, R AR E RN > HRAIFS
# AOCFR7S5HHEIAN A T LA & > W B ZE 2 VA HILFE > 7Y 20034F 12
HIEREMA "EESFRERSAYEEHBSENREEEL, (UTE
4 CEMSE B HE L) -

¥ B R 4t R BB CEMS & ) B 5% - H CEMS JiE Ff /& 7 40CFR60
HEE (B3 3.1-1F75]) RSB 3R 7 R 7 DA & > o 2 2 s &
HIl &4t —# £ 7> A0CFR60ff §% F tf - HAZ A FE 19904F 28 .5 /74 ( Clean Air
Act Amendment, CAAA & IE N2 Pt B it BV i R & il s PR & 3 2 B8 il il
ST H 3 F4 1) 40CFR75 CEMSH & -

AHEAREBBIAR (Hg) 7534 HERUR T F2 5 2K B 7 P8 B 5B e HE iR fe
FIZKVJE g 28 » IR IR » e 48 7S MH Bf 22 6 P 22 5K 3% B Hg CEMSE STM( Sorbent Trap
Monitoring) - iff PM2sBYsE &t 3 USEPA R ER M ZE K E /s s E R
EREHIEE > TS PM CEMS B #3250k S8 R - B0
Z AN L L B < AT [ B U 4L R BE R RS 1T B £ B DURLIR Y B RE F AT >
It EE B S H B BN st 5 ok AT - A S EE SRS R A £k H
PM CEMSE {E& R EMIHH -



%< 3.1-1 40CFR60 NSPS tf CEM S fHEH # E

el Part 606 | s & CEMS Z /57 iR | A=5H1] |CEMSEZAIEH
. ) ) Opacity SQ,
Fossil fuel-fired steam generators D Boilers > 73 MW 12/23/71 NO
X
Electric utility steam generating Opacity SQ,
Da Boilers > 73 MW 6/11/79
units NOy
Industrial — commercial — ) _
o _ Boilers > 29 MW Opacity SQ,
institutional steam-generating Db 11/25/86
_ <73 MW NOx
units’
Small industrial — commercial —
o _ Boilers > 2.9 MW )
institutional steam-generating Dc 9/12/90 | Opacity S©
_ < 29MW
units
Portland cement plants F Kiln and clinker cooler 12/14/88| Opacity
Municipal waste combustors Ea Combustor 2/11/91
) Opacity SQ,
HNO; plants G Process equipment 12/23/71
NOx, CO, NG
Catalytic cracker _
Opacity, SQ,
Petroleum refineries J Fuel gas combustor Clg 3/8/74
CO SQ SO,
recovery plants
H,SO, plants M Process equipment 12/23/71 | SQ
Roaster/smelter,
_ SO,
Primary copper smelter P Cu converter 1/15/76 _
Opacity
Dryer
Primary zinc smelters (Q) Q Sintering machine 1/15/76 | Opacity S©
) Blast/reverberatory Opacity
Primary lead smelters R o _ 1/15/76 _
Furnace, sintering machine Opacity, SQ
) . Submerged electric g )
Ferroalloy production facilities VA 5/4/76 | Opacity
furnaces
Steel plants AA Electric arc furnaces 10/31/84 | Opacity
Recovery furnace
Lime kiln
) Digester Opacity TRS
Kraft pulp mills BB 2/23/78
Brown stock washer TRS
Evaporator, oxidation, and
stripper system
Glass manufacturing plants CcC Glass Melting furnaces 10/7/80 Opacity




Lime manufacturing facilities HH Rotary lime kiln 3/7/78 Opacity
Dryer and calciner )
Phosphate rock plants NN ) 4/16/82 Opacity
grinder
Polymer industry DDD Carbon adsorbers 12/11/90 VOC
Flexible vinyl and urethane
) o FFF Solvent recovery controls 6/29/84 VOC
coating and printing
Synthetic organic chemical S
o 1 Air oxidation process 6/29/90 vOC
manufacturing industry
Onshore natural gas processing LLL Sweetening units 10/1/85 Velocity
Synthetic organic chemical o )
o NNN Distillation operations contralé/29/90 VOC
manufacturing industry
Petroleum refinery wastewater
QQQ Carbon adsorbers 11/23/98 VOC
systems
Magnetic tape coating facilities SSS Carbon adsorbers 10/3/88 VOC
Mineral industries uuu Calciners & dryers 9/28/92 Opacity
Polymeric coating of supporting
VvV Carbon adsorbers 9/11/89 VOC
substrates facilities

ifi USEPAT 4F 37 £ F iy CEMS 85 HI 4% Fi 4 2.4% ( Emission Collection
and Monitoring Plan System, ECMBS~ & fill 0 12 % R 58 0 58 At 0 1 A%/
T 0N B 38 56 R A0 2 B N R B P 22 AR - I 0 AR5 H R
HISRE & 1 55 ZUMH BRI VA S W1 5T Z &5 18 Bk ~ B i B 00 B HOR AR B il #3 34 » DA
{ER REWE CEMSEHE (HE) 225 -
KRGHARBLITNEEEHA CEMSEHIF N (BHOMEE—) » F
ERBREMEZHEHESIEBEETEAEOXBRER » HEHEREEEANE
Wk 3.1-2 sfewmBEAIE 3.1-2° USEPA CAMD A &71A #t B & B F it
CEMS B Ml %5 2 O #EATRH (Hmt et — ) - stimERERHWT ¢
— ~ ECMPSHy B BLEH B H : R AEARFEVER & HF A FE /Y CEMS & A
BB MR E 0 A R B PR N A A S B AR B B B RO HY R - (G
USEPATE 2003 fFE ¥t i CEMS it A MHEAE S Z1&IAE @ K DIEE
i PERCEE ) % 4t (Emission Tracking System, ETSHI & | &%
# T.H ( Monitoring Data Checking software, MDCHJ & T-{b 8 35 i =
( Emission Data Reporint, EDR % & 5 B — fE it & FF g B M 5T & A 4
( Emission Collection and Monitoring Plan System, ECMPS ifi fE 4% 1



Frykgar ~ 2 FREN 3 F oy (G S BLHIE 1% - £ 2009F 4 B 4R
EHE M - ECMPSA (g K i B 05 245 LU I ¥ A [B & &5 2 B 5 A
F &R AT EE RN TAERE - LS &R EE A Rays B8
EHHA EREEEEXAGZRV BN U EHFHEFBENRED
MG AT m o 2R R ERENEREGHEMEATE USEPA
NBWEEHHE SR EHTIEEM > USEPA AMPD AL TA & Hl]
H 108k NB 2B THE [N HEBRE X E R EE B EEEE T
ERGS 2R #B B Bl 5e 2 SRA A B » SRA AF AL 10
T TEANEBEBEMHBE L SFEEREEEMNL 3008 =% -

- CEMSEZHIE R 2 FEM : Y USEPAE 2 B85 SO/NOx R & HFE Y
R HHEEREYER S 0 KL ECMPSERBEIAHINE » B
DIAIE s i 2 & A B BB ER T o] HE (allowance) - 1R A&
(excess emission & - Al @ LR A AV E R 5 H 30 &f (%5 2 & Rit &
HEFHZE 5 & HB SRR EFHESE N EC s & & 3.1-1
( 444E & http://ampd.epa.gov/ampd/ » T &% 2 &k} IR 7] $2 it H i &k
JBE (R mE ) EA -

- DAHS #tde Z sl se kil © = BRH AR T 0 B R Or B R A AL 5 P 7R R
P& B J7 8580 DAHS EG S - H ML B 2¢ H Al ¥ 7> DAHS $UEE#G J7
A EHHE H$E 5 - USEPA N BRI > EBE AN EGET A HULE
A 2011 24 FEqn )58 CEMS & B E (% 61 - {8 H Al USEPAE R
Hil5] DAHS #UAG SR se ik il > B4 40CFR75FHE » ARG AT A »
HE ANBFEFMHE M 0856 H 12 5 2 A8 B Wk 8 B8R & B -
- FEE RS © USEPA R {E 1997 EHIE 3T E “EPA Traceability
Protocol for Assay and Certification of Gaseous Calibration Standards”
DUt RS B G o R ARG T K& - {H USEPATE 19964~ 20034 1 2010
P AL - A0CFR755E )5 4L )R i Y CEMS £ IE R AG BR 2 B R >
BT ER R RS A PEESE - HIE{E 20114 3 H 11 4
I RS S0 58 I 49 A 40CFR7558 I #11T - 55 USEPAGE % 1SO &%
R G 2N e DATE Or AR 2B RBG a0 BT DL USEPABL 35 B B R AR A KUl J5
(National Institute of Standatd and Technology, NIST{E % 17 12 % & fa

0 st &= (Emission Protocol Gas Verification Program,PGVP¥ i —

10



BE ] ] 5 4F B ¥ A B R 2 R 8GR0 ek e B B BT IR A B R R RS O
Moo WEREH T & MH B AR E 4G ] IUS M B RS E 0 0 IR E FH B on it
40CFR75 CEMSEA] - it BIY H Al o RE] AR ERRRBE R ELE - K
PR REN ZEERRESE - AFZS2H USEPATEAR 10144 €
"B E UT FR R 22 SR T A W) A B B N R R OK B B e B A AT E
sTE ) ZHITWEE N B0 # T CEMS 8 E a8 lEE > HATwH
TSR BN A IEEREER USEPAREERE M@ Z1F P
T AR 2B A B Jy 7R 2 T A BT B P9 AR R SR RS AR s A R T Uk -

B R A BE M S - B CEMS §1THY & E O EE 44

I (V1) 9 A A g DR A S (5B PR A 2 A ORI D7 R I DABE S o IR IG ARE AE B 1 A
MANBWNREMEEE - DIE S B IR F 1 B A < 2Kt M AR R s
MANBZm'E - BEEEMEEASNG—FKEEOEER - USEPATE
20114 3 H 11 H K fe B0 A% 18 B b 0 A B B2 58 i 2 49 A 40CFR75 {H 2
MRS5S TEW JEH USEPA#TT » = Z 5t SES( Source Evaluation
Society) fz STAC ( Stack Testing Accrediatation CoungilEs 7} & # {7
posg o FL USEPAZ KAy A Il N B 38 56 % 58§ 1 2 3% K RATA g /)N
HAVAH RO HEUS R B ER - B IE A L E & fe i A 8 # L0H
H A5 & 1 S SR 0y A R AR A AT AR B - 1T B P9 3 0 e R B R 1Y B AR (R
RERFE B ETHE > B A& b a8 T ETZHE

* Hg CEMSHI PM CEMSE ] * iR HEIH &1 40%H0 7K 2 2K 5 HY AL

B PR - KIERZ M ZEHRTE 4 REYISHIR - Nt - USEPAMT
B 46 4E 40CFR63AH [5 7 61 %2 oK A o8 i M1 7K TG I A 17 7R 75 2% ek & A
ix B CEMS- HAl 1,650 1 R BIWA A E A4 700 & Hg CEMS-
ZE 1Y Multi-metals CEMSHI [N £ ffy #7 & i R IEA A& H AL ERE AR - H
Al Al e DL PM CEMSE B & (LB AE H - BN AT 4 CEMS 51 & & 5F {4
JEH Hg CEMSHI PM CEMS Z w17 1% - Br 1 AH [ B M 5% it 228 88 <€ B 45
A ZRE M IR E S 24 - EEZHRENEFRARET CEMS &
1R o B A AT A BEE D > T RE & T I B K Y PR

11



# 31-2 9 USEPA MR HEHEAE

i

EEIRES

1. 4{a$HE] ECMPS 2 B s S iE
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o HELN Y BELIINSHEEHE
A5

® RE Z HHIHH R RK5e - Rk
TIAT Rt IE H SRR L 2 RLt 7
An] AR R & R AR A AR 2
(1

® N{A{EIEIFEI N B ECMPS 737
BN TLG P ik 2 B MU 58 38
M ~ AR RSB 7

® ECMPS 7 B ¥ 41 {1] JiEE I £ Air
Markets Program Data (AMPB)E

MEE 4 2

® SO,/NOx #1 GHGs CEMS#i5 1+

ECMPS A (A 1L 2= e
H 2

FFEEAERE IR 2 AEE514Y 300 &
MRS TEZEH SRANE B » 4
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ER&'s Chaam Air Markets Division (CAMD) re-enginesred the process and dats systems assadated with emissions, mooitoring plan, and As part of the sraject. Monitoring plan int
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1 Rule 218 Continuous Emission Monitoring

2 Rule 218-1 Continuous Emission Monitoring Performance Specifications

3 Rule 301 Permit Fees

4 Rule 430 Breakdown Provisions

5 Rule 431-1 Sulfure Content of Gaseous Fuels

6 Rule 1112 Emissions of Oxides of Nitrogen from Cement Kilns

7 Rule 1119 Petroleum Coke Cclculating Operations - Oxides of Sulfure
Emissions of Oxides of Nitrogen from Eletric Power Genera

8 | Rule 1135
Systems

9 Rule 1325 Federal PM2.5 NSR Program
Regulation XX - Regional Clean Air Incentives Marl
(RECLAIM)

10 | Rule 2000 General

11 | Rule 2002 Allocations for Oxides of Nitrogen (NCQand Oxides of Sulfu

23



(SOx)

Requirements for Monitoring, Reporting, and Recordkeeping for
12 | Rule 2011 . -
Oxides of Sulfur (S&) Emissions
Rule 2011ATTCH | Attachments A-F for Rule 2011, Appendix A
Protocol for Monitoring, Reporting, and Recordkeeping for Ox|des
Rule 2011A-1 .
of Sulfur (SQ) Emissions
Rule 2011A-2 Major Sources - Continuous Emission ktoimg System (CEMS
Rule 2011A-3 Process Units - Periodic Reporting & Rule 219 Equipment
Rule 2011A-4 Process Units - Source Testing
Rule 2011A-5 Remote Terminal Unit (RTU) - Electronic Reporting
Rule 2011A-6 Reference Methods
Requirements for Monitoring, Reporting, and Recordkeeping for
13 | Rule 2012 _ _ .
Oxides of Nitrogen (N§) Emissions
Rule 2012ATT Attachments A-G for Rule 2012, Appendix A
Protocol for Monitoring, Reporting, and Recordkeeping for Ox|des
Rule 2012A-1 _ e
of Nitrogen (NQ) Emissions
Rule 2012A-2 Major Sources - Continuous Emission Monitoring System (CEMS)
Rule 2012A-3 Large Sources - Continuous Process Monitoring System (CPMS)
Rule 2012A-4 Process Units - Periodic Reporting & Rule 219 Equipment
Rule 2012A-5 Large Sources and Process Units - Source Testing
Rule 2012A-6 All Sources and Units - Determining Source Category Status
Rule 2012A-7 Remote Terminal Unit (RTU) - Electronic Reporting
Rule 2012A-8 Reference Methods
14 | Rule 2503 Enforceable Procedures
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CEMS Issues Discussed with USEPA

Ai-Hua Kuo and Tsung-Wen Chien
Oct. 16, 2012

» Mrs. Aihua Kuo
Environmental Technical Specialist, Department of Air
Quality Protection and Noise Control, Environmental
Protection Administration, Executive Yuan, R.O.C.
(Taiwan)
Contact person of the projects about air pollution
control fee relevant management and CEMS

The Master's degree student of National Taipei University
of Technology

31




Chronology of CEMS in Taiwan

» 1993:. CEMS regulation promulgated
Performance Specification of QA/QC

» 2001: CEMS data online reporting
» 2003: CEMS regulation amendment
» 2012: CEMS regulation amending

» 1993: First Annoucement whom should install CEMS
» 2002: Second Announcement whom should install CEMS
» 2003: Third Announcement whom should install CEMS

» 2002: Air Pollution Control and Emissions Standards for the
Semiconductor Industry (NMHC & Flow CEMS)

» 2006: Optoelectronic Material and Element Manufacturing Industry
Air Pollution Control and Emission Standards (NMHC & Flow CEMS)

» 2007: Adhesive Tape Manufacturing Industry Air Pollution Control
and Emission Standards (NMHC & Flow CEMS)

» 2011: Volatile Organic Compounds Pollution Control and Emissions
Standards for the Stationary Pollution Source (Flare CEMS: NMHC,
HRVOCs, Flow)
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» There are 351 installed CEMS required by 1-3
announcement and EIA in Taiwan Now

» The CEMS data are reporting to local authorities
(EPB) real-time, daily and monthly.

SO, emission from flue gases in Taiwan

Miotal (tonne/a) Mer (tonne/a) Miesiing (tonne/a) Mcews (tonne/a)

2007 122326.05 5960.43 30410.02 85927.65
2008 109909.62 5374.47 26783.19 77736.3

2009 101111.86 5947.9 29922.04 65194.62
2010 114860.73 14879.35 30381.79 69599.56
2011 110825.95 6971.51 30845.96 73008.41

MEF/Mtotal (%) Mtesting/Mtotal (%) MCEMS/MtotaI (%)

2007 4.87% 24.86% 70.24%
2008 4.89% 24.37% 70.73%
2009 5.88% 29.59% 64.48%
2010 12.95% 26.45% 60.59%

2011 6.29% 27.83% 65.88%
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NOy emission from flue gases in Taiwan

Mtota| (tonne/a)| Mge (tonne/a) | Miesing (tonne/a) |Mcewus (tonne/a)

2007  186669.6 14626.08 35135.6 136878.61
2008 177685.74 16705.23 35495.44 125474.21
2009 169783.16 15076.17 37264.12 117401.72
2010 192914.16 27294.32 40318.32 125301.43
2011 200770.88 22387.36 51096.06 127286.73

IVIEF/MtotaI (%) Mtesting/Mtotal (%) IVICEMS/MtotaI (%)

2007 7.84% 18.82% 73.33%
2008 9.40% 19.98% 70.62%
2009 8.88% 21.95% 69.15%
2010 14.15% 20.90% 64.95%
2011 11.15% 25.45% 63.40%

Discussion Issues (1)

» The setup and operation of ECMPS

What are the costs of setup and annual operation/maintenance
of ECMPS?

What is the structure of ECMPS?

What items and statistics index are the setup and analyzed
after collecting the CEMS data through ECMPS?

How to evaluate the completeness, accuracies and rationality
of CEMS data by ECMPS?

How does the ECMPS interchange CEMS data or information
with other databases such as AMPD?

How do the GHGs CEMS data to be reported to ECMPS and
analyzed by ECMPS?

Are the same team to manage the ECMPS for ARPs/CSAPR
and GHGs reporting rules?

What is the difference between ECMPS and AMPD? Whose
charge of analyzing the CEMS data?
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Discussion Issues (2)

» The QA/QC and audit of CEMS data under
40CFR75

How to prevent the DAHS of Sources owners fabricate
CEMS data?

How to use control chart to confirm the CEMS data quality?

How to reach and keep the high percent monitor availability
(PMA) of 40CFR75, and high average relative accuracies of
RATAs under 40CFR75?

What's the structure of PGVP? Who are the stakeholders of
PGVP?

Whose responsibility AETBs/QSTlIs
Detection Limit?

The heating temperature of sample transporting line for
dilution type CEMS which installed after wet FGD?

Discussion Issues (3)

» Hg CEMS and PM CEMS

How many Hg CEMS and Multi-metals CEMS have been
installed and certified under 40CFR75/MATS? How to
resolve the problem of Hg calibration standard?

How many PM CEMS have been installed and certified
under 40CFR75/MACT?

When will USEPA promulgate the final Hg calibration
standards protocol?
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Discussion Issues (4)

» What are the future developments of CEMS in the
40CFR60/75, MATS and MACT?

New monitoring items?
The verification of CEMS DAHS?

Discussion Issues (95)

» The USEPA CEMS/ECMPS’s experience sharing
through the “Agreement between the American
Institute in Taiwan and the Taipei Economic and
Cultural Representative Office in the United States
for Technical Cooperation in the Field of
Environmental Protection”

36




fif gk — USEPA M43 CEMSmEEEH B E Z R

37



Control Chart Methodology For
Detecting Under-reported Emissions

Matthew Boze
US EPA Clean Air Markets Division;
Emissions Monitoring Branch

boze.matthew@epa.gov
202-343-9211

CLEANAIR

Intro

¢ Control charts are an effective tool for identifying unusual
shifts in a parameter that should be fairly constant for a
given operating condition

¢ A typical control chart consists of the following:

— Points representing averages measurements taken over an interyal
of time

— A center line, drawn at the overall mean for the data set

— Upper and lower control limits ("natural process limits") that
indicate the threshold at which the data is considered statistically

unlikely
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Objective

¢ To identify electronically the potential development of
sampling system in-leakage that results in the under-
measurement of emissions

¢ To estimate the magnitude of the bias caused by suspected
in-leakage and compute an appropriate (yet conservative)
correction factor, where appropriate.

¢ Note, EPA does recognize that a low bias in,@&ta may
be caused by other malfunctions other than sampling
system in-leakage.

CLEAN AR

Why?

¢ EPA has received a number of petitions in the past few
years, where sources have identified probable probe leaks

¢ Resubmissions were necessary to correct for the under-
reported emissions

¢ These cases were identified after “true-up” and tended to
affect large periods of data

¢ Excess emissions penalties were assessed in some cases
were the source did not hold enough allowances

CLEAN AR
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Data Used for Analysis

¢ CO, concentration is used as the control parameter given
its relatively low variability in any given load band

¢ Load Bin Data
¢ MODC
¢ Date of Completion for last CARATA

CLEAN AR

Data Preparation

¢ ldentify load bin to evaluate

— Batch evaluation uses the most used load bin (load bin with highé
% usage)

— Other load bins can be evaluated as desired

¢ Minimum Criteria for Daily Data:

— Discard all substitute CQ@lata from the load bin being evaluated
(MODC = “01")

— Discard all CQdata for days with less than six quality assured
measured values in the load bin of interest

CIEAN AR
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Determining Baseline Mean
and Control limits

¢ Baseline data is compiled from the 30 calendar days following a
successful CORATA (more if less than 15 days meet the minimum

criteria)
¢ The following values are calculated for the baseline period:
— The daily average C@oncentration, (A},
— Thebasgline mean CO, concentration, (Af); and
— The standard deviation of the daily average @ues over the baseline
period, (SRR)
¢ The control limits are set based on the standard deviation of the
baseline data.

CLEAN AR
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Determining Control Limits

¢ EPA uses AA*3 SO, as the audit level as 99.7% of the daily
averages should fall within this range.

¢ Therefore:
— The upper control limit is:
XUCL = AA; + 3 SI};; and
— The lower control limit is:
XUCL = AA; -3 SOy

¢ EPA recommend that sources use,AA2 SO, as a control warning
level

CLEAN AR

Evaluating Daily Data
Against the Baseline

¢ The daily CQ data is collected from the most used load bin and is
evaluated against the established baseline concentratig) A4 the
control limits

¢ Only days with at least 6 hours of quality assured measurements are
evaluated to ensure meaningful daily averages are used

CIEAN AR




Evaluating Daily Data
Against the Baseline

¢ Compare each daily average a0ncentration value to the calculated
control limits.

¢ Flag any day where the average ,&@lue is outside of the control
limits.
— High and Low deviations are tracked separately

¢ Whenever 7 or more consecutive daily averages are out-of-bounds
(consistently high or low) the data for the unit is flagged as having
developed a potential bias, and possible sampling system leak.

CLEAN AR

Example Hourly CO, Data

Hourly CO2 Concentration Data
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Example Daily Average CO,

Daily Average CO2 Concentration Control Chart
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Add Control Limits

Daily Average CO2 Concentration Control Chart
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|dentify Data Outside of the Control
Limits

Daily Average CO2 Concentration Control Chart
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So what should be done?

=

. Whenever EPA identifies suspected erroneous data, EPA will send a lette
to the DR and monitoring contact to disclose our finding. The letter will
provide the following options:

1. If you concur that air in-leakage into the CEMS (or another malfunctio
of the monitoring systems) has occurred during the time period(s) in
guestion and that the reported emissions are not accurate, then you
should either:

»  Resubmit the electronic data reports (EDRS) using the standard
missing data procedures for SO2, Nénd CQ; or you may

»  Submit a petition to EPA under 40 CFR 75.66, requesting an
alternative to the standard missing data procedures.

2. If you believe that the emissions have not been under-reported because,
e.g., there is a technical explanation for the unexpected, low CO2
concentrations identified by the EPA audit or that the bias in CO2 was
caused by a known malfunction that would not have affected the quality
of the SQ or NQ, measurements you may provide that explanation to
EPA with supporting documentation.

=)
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Determining Correction Factors

¢ Petitions for custom correction factors may be considered as an
alternative to the standard missing data procedures
# |s a correction factor appropriate for the situation?
— Does the biased data exhibit a constant bias?
— Is there a single adjustment appropriate or are multiple adjustments mor,
appropriate?
— Or s the error too scattered to justify a correction factor?
¢ What can be done to make sure the correction is reasonably
conservative to ensure that data are not understated after the correct
is applied?

CLEAN AR
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Correction Factor Determination

¢ If a correction factor is justifiable then has approved
correction factors calculated as follows:

F= AvgCO2__ +SD,
AvgCO2, , +3D

low — low

or,

e - AgCO2,., |, D, 2 ( S )2
AvgCO2 AvgCO2,.. AvgCO2,,

low
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Example Showing Single Correction
Factor of 1.240
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¢ The single adjustment applied in this example was calculated as follows:

1303{ \/ ( 0264 0328

1089 1303 1089

¢ This situation looks to have two distinct population so that a two tiered
correction may be in order

# The first population averages 11.45 % £O
& The second population averages 10.31 % CO CTEAN AR

%2 11965 00434 1240

Example Showing Two Tiered Correction
Factor of 1.174 & 1.304

6/Y2006  7/Y2006  7/3Y2006  §/30/2006 9/29/2006 10/29/2006 1U28/2006 12/28/2006  ¥27/2007 ~ 2/26/2007 ~ 3/28/2007  4/27/2007  5/27/2007  6/26/2007  7/26/2007  8/25/2007  9/24/2

- _ 1303 \/( 0264 0278 = 11380 00360 11740
1125 7V Q308 T Qaas

_ 1303, \/( 0264 0253
P2 = 1031 1303 1031

%: 12638 00402 1304
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SO, Data Before Correction

Daily Average SO2 Concentration Control Chart
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Daily Average SO2 Concentration Control Chart with Two Tier Correction
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EPA CO, Control Chart Auditing

¢ EPA is plans to run the control chart audit on,@&a
quarterly so as to minimize in the future the amount of da
that could be called into question

¢ This audit is run in an “ad-hoc” manner after the data has
been submitted to EPA.

¢ EPA continues to refine this technique to “weed out” false
positives.

¢ EPA also looks to use this sort of auditing on other
parameters as appropriate to identify questionable data

CLEAN AR

Passing the Audit and
Avoiding the Letter

¢ EPA encourages all facilities with GGEMS data to
follow the procedures described in this presentation to

identify early any questionable data as an added QA step.

¢ If you see the CO2 drop for more than a few days,
investigate to find the cause and take appropriate action.

¢ EPA recommends investigation at thel@gel

¢ In such cases, consider the data validity for other
parameters that might also need to be invalidated.

¢ Document all findings.

CLEAN AR
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The END
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CEMS Issues Discussed with
SCAQMD

Ai-Hua Kuo and Tsung-Wen Chien
Oct. 19, 2012

Chronology of CEMS in Taiwan

» 1993: CEMS regulation promulgated
Performance Specification of QA/QC

» 2001: CEMS data online reporting
» 2003: CEMS regulation amendment
» 2012: CEMS regulation amending
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1993: First Annoucement whom should install CEMS
2002: Second Announcement whom should install CEMS
2003: Third Announcement whom should install CEMS

2002: Air Pollution Control and Emissions Standards for the
Semiconductor Industry (NMHC & Flow CEMS)

2006: Optoelectronic Material and Element Manufacturing Industry
Air Pollution Control and Emission Standards (NMHC & Flow CEMS)

2007: Adhesive Tape Manufacturing Industry Air Pollution Control
and Emission Standards (NMHC & Flow CEMS)

2011: Volatile Organic Compounds Pollution Control and Emissions
Standards for the Stationary Pollution Source (Flare CEMS: NMHC,
HRVOCs, Flow)

» There are 351 installed CEMS required by 1-3
announcement and EIA in Taiwan Now

» The CEMS data are reporting to local authorities
(EPB) real-time, daily and monthly.
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SO, emission from flue gases in Taiwan

Miotar (tonne/a) Mer (tonne/a) Miesiing (tonne/a) Mcews (tonne/a)

2007 122326.05 5960.43 30410.02 85927.65
2008 109909.62 5374.47 26783.19 77736.3
2009 101111.86 5947.9 29922.04 65194.62
2010  114860.73  14879.35 30381.79 69599.56
2011  110825.95 6971.51 30845.96 73008.41
IVIEF/IVItotaI (%) Mtesting/MtotaI (%) MCEMS/MtotaI (%)
2007 4.87% 24.86% 70.24%
2008 4.89% 24.37% 70.73%
2009 5.88% 29.59% 64.48%
2010 12.95% 26.45% 60.59%
2011 6.29% 27.83% 65.88%

NOy emission from flue gases in Taiwan

Mtota| (tonne/a)| Mge (tonne/a) | Miesing (tonne/a) |Mcews (tonne/a)

2007 186669.6 14626.08 35135.6 136878.61
2008 177685.74 16705.23 35495.44 125474.21
2009 169783.16 15076.17 37264.12 117401.72
2010 192914.16 27294.32 40318.32 125301.43
2011 200770.88 22387.36 51096.06 127286.73
IVIEF/MtotaI (%) Mtesting/Mtotal (%) IVICEMS/MtotaI (%)
2007 7.84% 18.82% 73.33%
2008 9.40% 19.98% 70.62%
2009 8.88% 21.95% 69.15%
2010 14.15% 20.90% 64.95%
2011 11.15% 25.45% 63.40%
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Discussion Issues (1)

» R218 and R218.1 CEMS

Do the calculations of CEMS availability percentage
exclude the data during Startup or Shutdown
Periods?

In R218.1 (a)(6), it allow the calculation of CEMS
AVAILABILITY PERCENTAGE excluding periods of
calibration, maintenance, repair, or audit, up to a
maximum of 40 hours per month. How SCAQMD
confirm the periods of calibration, maintenance,
repair, or audit?

How many Time-Sharing CEMS installed in the
SCAQMD?

Discussion Issues (2)

» R2011 and R2012 RECAIM CEMS

For Low SO,/NO,, Concentrations, the owners or
operators could use the Supplemental and Alternative
CEMS Performance Requirements to prove their CEMS
data quality. How many cases that use this performance
requirements to prove their ultralow CEMS data to be
qualified?

Do the owners or operators need to install continuous
parameter monitoring system (CPMS) for their air
pollution control devices (APCDs)? What is the
performance specification of CPMS

Detection Limit?

The heating temperature of sample transporting line for
dilution type CEMS which installed after wet FGD?
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Discussion Issues (3)

» The QA/QC and audit of CEMS data
How to prevent the DAHS of Sources owners fabricate
CEMS data?
Do the operators of CEMS in SCAQMD need to have a
training of CARB training course 401 (Comprehensive
Continuous Emission Monitoring System)

Discussion Issues (4)

» R301

How many Alternative CEMS (ACEMS, such as
Predictive Emissions Monitoring Systems, PEMS)
installed in SCAQMD?

What is the performance specification of ACEMS in
SCAQMD (or PEMS)
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Discussion Issues (95)

» Could I get a copy of “Source Test Methods: Chapter
X - Non-Standard Methods and Techniques”
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Continuous Emission Monitoring (CEMS)
for Stationary Sources

June 29, 2004

What | Hope to Cover

 CEMS from regulatory perspective (in particular at
AQMD)
» Issues related to implementation of CEMS program
* Pros and Cons of CEMS Types of CEMS (generically)
» CEMS Certification Process (abbreviated)
» Relative Accuracy Test Audit Statistics (RECLAIM)
» Special Topics (if time permits)
— Alternative CEMS (Predictive Emission Monitor)
— Emerging CEMS Technologies
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Continuous Emission Monitoring System
(CEMS)

total combined equipment and systems required to
continuously determine air contaminants and
diluent gas concentrations and/or mass emission
rate of a source effluent (as applicable). The
CEMS consists of three major subsystems:
sampling interface, analyzer and data acquisition
system

CEMS Sampling Interface

that part of the CEMS that performs sample
acquisition using one or more of the following
operations: extraction, physical/chemical
separation, transportation or conditioning of a
representative sample from a designated source
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Sampling Interface Issues

* Non-uniform distribution of pollutant of interest diluent
gas (stratification)

» Soluble pollutant of interest (SO2, NO2, NH3)
» Reactive pollutant of interest (SO2+NH3, HCI+NH3)
» “Sticky” pollutant of interest (NH3, NO2)

Stratification
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FIGURE 6-4.  Gas stratification in a duct (Brooks and Williams 1976).
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Addressing Sampling Interface Issues

Conversion of pollutant of interest (NH3 into NOOR
into NO)

Scrubbing of interfering species (“dry” phosphoric acid
NH3 scrubber)

Rapid freezing of moisture (NO2)
Multi-point sampling probe systems
Change or remove sampling interface
— Dilution probe

— Non-extractive (in-situ) detection

CEMS Analyzer

the part of the continuous emission monitoring
system (CEMS) that analyzes the appropriate
gaseous constituents of the conditioned gaseous
sample or measures stack gas volumetric flow and
fuel flow rates, as applicable
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Contaminant Analyzer

the part of the CEMS that detects the air
contaminant and represents those concentrations in
a signal output

Contaminant Analyzer Issues

» Sensitivity, precision, accuracy at low concentradi
« Background matrix interference at low concentrations
» Costs for more sophisticated analyzers

— FTIR

— GC/MS

— Mercury

— Particulate
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Addressing Contaminant Analyzer Issues

» Stay informed about new technology
— be skeptical
— look for long-term, real-world demonstrations

» Reconsider performance specifications written for high
concentrations

— convert from percent to absolute concentration
— account for reference method uncertainties

Diluent Analyzer

the part of the CEMS that detects oxygen, carbon
dioxide or other diluent gas concentrations and
represents those concentrations in a signal output
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Diluent Analyzer Issues

» Use of improper ranges making corrections inaceurat

Fuel Flowmeter

the part of the CEMS that detects the parameters
of all essential measurement sub-systems (e.g.,
temperature, pressure, differential pressure,
frequency, gas density, gas composition, heating
value) and generates signal outputs which are a
function of the fuel flow rate and all essential
measurement sub-system parameters.
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Fuel Flowmeter Issues

Typically part of the facility process equipmemntdabften
assumed to be accurate because the process is running
“OKH

Accuracy of operational pressure, differential pressure,
temperature

Improper installation configuration
— No space available
— Didn't follow a set standard

Attempt to use fuel flow and combustion equations when
gas is highly diluted with air

Addressing Fuel Flowmeter Issues

Require initial and periodic recalibration of ardl fuel
flowmeter components

Require installations to be checked for conformance with a
standard (e.g. ANSI)

Provide for demonstration of calibration correction factor
over range of operation

Consider installation of stack flowmeter

Require periodic audits of fuel flow derived stack flow rate
with stack flow measurements

Provide for alternative demonstrations of fuel flow _
accuracy (in-situ calibrations, tracer gas, replacement with
calibrated meter)
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Stack Flowmeter

the part of the CEMS that detects the parameters
from all essential measurement sub-systems (e.g.,
temperature, static and atmospheric pressure, gas
density, gas composition, molecular weight, gas
moisture content) and generates signal outputs
which are a function of the stack gas volumetric
flow rate and all essential measurement sub-
system parameters.

Stack Flowmeter Issues

Add-on to an existing stack not ideally configufedflow
measurement

Space or building code limitations do not allow for ideal
configuration for flow measurement

Installed without regard for the harshness of the stack
environment or for the fluid dynamics of the gas in the
stack

Attempt to use single point probe in stratified flow
situation

Poor reference method testing practices
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Addressing Stack Flowmeter Issues

For new construction work with the permitting auiho

Always conduct preliminary evaluation with reference
method under various operating conditions

Consider multi-point velocity probe or open-path
integrating probe

Consider fuel flow based calculation for pure combustion
processes

CEMS Data Acquisition System (DAS)

the part of the CEMS that processes data
generated by the analyzer and records the results,
thus creating a permanent record of the output
signal in terms of concentration, flow rate, and/or
any other applicable parameter necessary to
generate the required data in units of applicable
standard. The DAS consists of all equipment such
as a computer required to convert the original
recorded values to any values required for
reporting.
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Data Acquisition System Issues

 Integrity of data (manipulation by hidden programs)
» Cost of customized programming
« Rapid hardware obsolescence

Addressing DAS Issues

 Secured data files

— encrypted data (non-custom, commercially available
encryption software)

— restricted access through passwords

— limit use of open PC platform programming
» Hardcopy recorder

— direct connect to analyzer, or

— from PLC (limited access programming)
« Audit Software
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Continuous Monitoring

monitoring in which a minimum of one
measurement (e.g. concentration or mass
emission, flowrate) is taken and recorded each
minute

Continuous Monitoring Issues

» Treating missing data periods
« Semi-continuous monitoring systems
— time-shared systems (switching among multiple stacks)
— gas chromatograph
— integrated sampling systems
* Non-continuous emission sources
— determination of regulatory averaging period
— certification testing accommodation
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Addressing Continuous Monitoring Issues

* Re-define valid data
— minimum of one measurement every 15 minutes
— hourly data must have 4 valid 15 minute data readings
— missing data algorithms for RECLAIM emissions

* Require system response time to be limiting factor in time-
shared systems

— minimum of one system response time to flush
sampling system and three system response times to
make a valid measurement

Certifled CEMS

a CEMS installed, tested, operated, maintained,
and calibrated according to the applicable
requirements of Rule 218; that has met the
applicable performance specifications according to
Rule 218(c)(1)(B), and has received written
approval and conditions thereto applying, from the
Executive Officer
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Advantages of CEMS

Continuous determination of compliance with emission
limits

Calculation of emission fees

More accurate emission inventory

Deterrent to non-compliance

Incentive for better equipment maintenance

Reduced enforcement costs to agency

Opportunities for facility cost savings

Well suited to quality assurance of data

Less subject to manipulation of data when properly
handled

Disadvantages of CEMS

Significant initial capital investment

Cost for certification testing

Recurring costs for calibration, maintenance, repair, testing
Breakdowns and penalties for untimely repairs

(more recently) Not as accurate and reliable as predictive
emissions monitoring systems (PEMS), and more
expensive overall
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Extractive Sampling

34 Continuous Emission Monitoring

Conditioning
system

Heated sample line

FIGURE 3-3. A cool and dry CEM system with conditioning at the CEM system shelter.

Extractive-Whole Sample

most “traditional”

requires all four parts of the basic CEMS except when a
“hot-wet” analyzer is used

iIssues with representative sampling, loss of sample during
water removal and particulate matter filtration

requires heated sample line all the way to the water
removal system (possibly 100 ft downstream)
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Extractive —Dilution Probe

dilutes sample gas 1:50, 1:100 at the stack iredeat
sample interface

popular with uncontrolled power plants

removes issues related to sample conditioning and
condensation of water during sample transport

issues with representative sampling

iIssues with detection of pollutants that are already at low
concentrations in the stack

issues with the purity of the dilution gas (typically house
air with some clean up by filtration)

Dilution Probe

Extractive System Design 51

Diluted sample
flow rate
Q1 +Qo

\ [ Q4
? % Dilution air

flow rate

Venturi throat
Ejector pump

Sample

gas ling
Sample gas

Mountin
flow rate Q2 0

flange

Sonic orifice

Pump air
Screen {dilution air)
Calibration,

Glass frit  purge air
gas line
Quartz wool

FIGURE 3-16. The dilution probe.
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Stratification
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FIGURE 6-4. Gas stratification in a duct (Brooks and Williams 1976).

In-situ

» uses stack diameter as the path length of a detssitpor
insert a flow-through cell of a shorter length)

» popular in the early 1970’s; regaining some popularity
with very reactive pollutants

» eliminates sample conditioning and transport all together
» sensitivity limited by the stack diameter

» issues with contaminant and moisture interferences
 issues with daily calibration with certified calibration gases
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In-Situ Sampling

Types of In-Situ Analyzers

Gas calibration cell Support
tub:

Sensing
volume

Path Path Point
Triple Pass Double Pass

FIGURE 6-1. FIGURE 6-2. FIGURE 6-3.
Point in-situ CEM system. Path. single-pass in-situ CEM system. Path, double-pass in-situ CEM system.

Purpose of Certification

e Sound Technical Basis
— Assure that CEMS is appropriate for the application
— Assure that reference testing is conducted appropriately
— Assure that CEMS meets regulatory performance
specifications
« Sound Legal Basis

— Assure that QA/QC is implemented to provide known
level of uncertainty in data

— Assure that reported data is representative of actual
emissions from the stack
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Phases of Certification

» Application Evaluation

* Initial Approval

» Certification Testing Protocol Approval

» Certification Testing & Evaluation of Test Report
— test observation

» Final Approval — CEMS Certification Letter
— enforceable conditions
— limitations of approval

Quality Assurance Requirements

* Quality Assurance Plan Approval

— includes standard operating procedures, preventive
maintenance, periodic quality control, responsibilities

— enforceable document

— citation can result if not followed in “good faith”
» Periodic Quality Assurance Assessments

— required by Rules, so enforceable

— minimum necessary to assure valid data
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# of Occurances

NOx PPM RA HISTOGRAM

350 _

300

250

200

150

100+

0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20 >20
Nox PPM RA (%)

# of Occurances

FLOW RA HISTOGRAM

350

300 —

250

200

150

100

50

0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 89 9-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20 >20
FLOW RA (%)
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# of Occurances

250

200

150

100

50

NOx Ib/hr RA HISTOGRAM

0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20 >20
Nox Ib/hr RA (%)

Summary

CEMS can be a useful tool for regulatory compliaand
other purposes

Planning a CEMS installation requires knowledge of the
process, the stack gas composition, the stack environment,
and the physical configuration of the stack

Certification of CEMS is essential to assuring the validity
and legal acceptability of the data

Review of the certification test protocol and interaction
between regulator, facility and testing company is
necessary to assure that proper methods and techniques ai
employed and that any exceptions (and there are always
exceptions) are worked out before hand

CEMS are costly and require a significant and varying
amount of care, depending on the harshness of the
environment and concentration level
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Continuous Emission Monitoring
In the SCAQMD

CEMS Cegification & QAQC

Ramiro Gonzalez _ _
Source Testing & Engineeri
Monitoring & Analysis
SCAQMD

April 9, 2008

Overview

Regulatory Basis
Application for CEMS
Certification Tests
Quality Assurance
Reporting & Recording
Recordkeeping
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Regulatory Basis

Federal
40 CFR Part 60, New Source Perfor

e Subpart D — Steam Generators
e Subpart J— Petroleum Refineries

40 CFR Part 63, National Emissions Standa
Hazardous Air Pollutants

e Subpart UUU -Opacity for Fluidized Catalyti
Cracker

e Subpart DDDDD — CO for Boilers
40 CFR Part 75 (Acid Rain)

Standards

Regulatory Basis

SCAQMD

o RECLAIM Major Sources Req
Rule 2011 for SOx
Rule 2012 for NOx

e Non-RECLAIM
Reg. XllI BACT
Rule Specific
* R431.1 - Gaseous Fuels
¢ R1110.2 — Internal Combustion Engines
* R1134 - Gas Turbines
* R1135 - Power Plants
- R1146 - Boilers
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CERTIFIED CEMS
IN THE SCAQMD

RECLAIM NOx = 313
RECLAIM SOx = 70
Non-RECLAIM = 388
(NOx, SOx, CO, H2S)

WHAT IS A CERTIFIED CEMS ?

Installed, Tested, Operated,
Calibrated Per Applicable Requi

Passed Performance Specification
SCAQMD Written Approval
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APPLICATION ror CEMS

CEMS General Information
Monitored Parameters
Process/Equipment/Stack
Analyzer

Sample Acquisition System
Data Acquisition System
Reporting/Recording
Quality Assurance Plan

Certification Testing

LAP Approved Testing Firms

LAP List and Information

www.agmd.gov
menu: - Business
- Business Resources

click: Laboratory Approval Program
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Performance Specifications

Federal
40 CFR Part 60, Appendix B
40 CFR Part 75, Appendix A

SCAQMD
RECLAIM Rules 2011 & 2012
Rule 218.1 Performance Specifications

CERTIFICATIONYESTS

Calibration Error
Response Time

System Bias

Linearity Error

Cyclonic Flow
Stratification

Interference

Relative Accuracy (RATA)
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RELATIVE ACCURACY SPECS

RECLAIM & Rule 218
Pollutant Concentration -

De Minimus
* NOx 1.0 ppm
* SOx 2.0 ppm
« CO 2.0 ppm

* TRS 4.0 ppm

Diluent Concentration -
De Minimus

10%

- 02 1.0%

Stack Volumetric Flow - 15%
De Minimus
* Velocity 2.0 fps
Mass Emission Rate - 20%
QUALITY ASSURANCE

REQUIREMENY.

40 CFR Part 60, Appendix F
40 CFR Part 75, Appendix B
SCAQMD Rule 2011, Attachment
SCAQMD Rule 2012, Attachment C
SCAQMD Rule 218.1(b)(4)
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CEMS DATA QA

Initial CEMS Certification
Daily Calibrations
Quarterly Cylinder Gas Audits
Annual/Semi-Annual RATA
SCAQMD On-Site Audits
SCAQMD Source Test Audits
Recertification on Major Modifications
TGD R-002 QA - CEMS Modifications

DATA REPORTING
STANDARDS

Concentration - ppm
0 Raw Stack
0 15 Minute Average
0 Hourly Average
o Corrected to % O2
Mass Emission Rate
o Ib/hr
o Ib/day
0 Ib/mmBtu
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MONITORED PARAMETERS

Pollutants Others
NOX 02
SO2 Stack Flow
CcO Fuel Flow
TRS, H2S -Temperature

- Pressure

DATA REPORTING
FREQUENCY

Daily - RECLAIM RTU

Quarterly Reports - Acid Rain Progr

Semi-Annual Reports — Rule 218, NS
NESHAPS

88




RECORD RETENTION

2 Years

Longer if Required by Other Rules

Continuous Emission Monitoring
In the SCAQMD

CEMS Cegification & QAQC

Ramiro Gonzalez _ \
Source Testing & Engineeri
Monitoring & Analysis
SCAQMD

April 9, 2008
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