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Field Calculations

Dn={ {0.0358*Qm*Pm/(Tm*Cp)/(1-Bws))*{Ts*Ms)/Ps)*0.58Pavyg)})*0.5

1mA TR
Qm Bws Ts Ms Ps Ap Pm Tm Cp
3 % R Ib/mol in.Hg in.H0 inHg R
0.75 0.47 | 7718 27.6 35.3 1.49 29.9 480.4 0.54
IS
0.167

delta H-% delta Pi 3°= ==y 27pm avwn

delta H Cps Ts
in .H,0 R°
1.632 0.84 771.80
IR
0.547

K=Dn"4*H@*Cp"2*(1-Bws)*2*(Md/Ms)*(Tm/Ts)*846.72

0.1875  :onzan ymn wwip

Bws Md Ms Ty
Ibimol Ib/mol R’
a7 29.2 285 480.4
A mnphvs bows
CO N, 0, Co,
PPM % % %
3532 86.53 3.51 9.95
IREWY
Ib/mol
0.86

Md=44"(%C02)+32*(%02)+28*(%N2)+28*(%C0)

29 qinn 10 Ty

Ms=md*(1-B,, )~ 18*B,,

= gy bpwn

M, B,,
gr/mol Yo
0.56 0.17
IR
Ib/mol
28.10
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ORMATI DORIY SV YTR D)

K, Vv, v,

1)’ (ml/ l[ml [[ml

0.04707 200.00 345.00
scf scm
683 — -~ 0.19
Vws(stdy=K1*(VI-Vi)

WTREWN

K2 Wi Wi

ftigry (my’gr/ gr gr
0.04715 270.00 290.00
Silica Gel :2 woraw am TR N0
STIRIWN

scf scm

Vs (5t =K * (W W) 0.94 0.03
3 BhEnTAE By AN RS T3 TS BATA 12 Nk

K, Tm Pm ¥m

R)°(in hg/ R® in hg ft*

17.64 0.00 480,40 30.02 45.87

TAREN

scf SCim

47.13 1.32

Vm({std)=Vm*(Tstd/Pstd}*[(ph+AH/13.6)/Tm]
Yimeind Vg Vs
6.83 0.94 47.13
Bws=[100*"Vws/(Vws+Vws(std))]
H7e) mexn
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Vs=Kp*Cp*/Ts/{Ps*Ms)*[Ap]avg

29 mn 12 Tiny

M, Ps T, ‘}]lﬁ Cp Kp
Ib/mol in hg R* in H,O
28.10 35.25 771.80 1.49 0.84 41.40
-t 4l
m/sec ft/sec
28.70 94.30
LaTIRT NANZS ARED
Vs A
{(ft/sec ft*
94.30 113.15
IREW
| Acm/h acfvh |
l65260691 18411237
Qa=(3600sec/hr)*(Vs)*{As)
IASTING WY 11 B2 nURmn APnD
P, Py T,
in.Hg (in.Hg) R’
35.3 [29.9 [771.8
Ty A v,
Rr° i ft/sec
1492.0 13,1 94.3
Bws
Yo
14.1
L
SCft/hr SCM/hr
413488 TO2516

Qstd=3600s/h*Vs*As*(1-Bws)* (Tstd/Pstd)*(Ps/Ts)

AIPVIS2 MTEIPNR TR

P, Vs T,
in.Hg dsef] R’
35.25 47.13 771.80
B.. t Aq v,
% min it ft/sec
14.1 72.00 0.00019 94.30
RN

2.71
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H=hkaa=kin|

[Kg/hr] navsems - iraririn ey B o)

¥iniza

Qua

M,

dNm’

mw'hr/

gr

1.33

702516

0.0005

PMR=Cs*Qstd/1,000,000

1IR3

Kg/hr

0.3

b3 ko 0 -lrarririifa 8 2= hie]

m(std

Mn

ds¢m

mg

1.33

0.50

TREN

mg/m®

0.40

LINBR MARY 112197 D

Xiormwy

02'/.

Cs

3.00

3.51

0.40

Cn=Cs*(21-X%)/(21-0),%

it a4l

mg/dNm3
023%@

0.41
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Evironmental Departament
Emission Control Service
CONTROL UNIT CALIBRATION
{metric units, mm)
Date 10.10.2010 Metering System
Identification: Apex-4489
DGM Number 4489
Barometric pressure, Pb {in Hg)= 29.99 Model Number: 90-800-1
Orifice Spirometer Dry gas Temperatures
manometer gas gas flow meter |pirometer Dry gas meter
setting volume rate volume et mete| Inlet | Outlet | Average
H Vw Q Vm Tw Ti To Tm
in H20 ft® ft°/H ft3 gradC |gradC |gradC| gradC
0.985 5.25 34.07 5.0 73.4 74.3 74.3 74.3
1.97 5.25 49.63 5.0 73.4 79.4 79.4 79.4
3.94 5.26 70.33 5.1 75.2 85.1 85.1 85.1
Calculation
Y H@
H Vw*Pb*(Tm+460)/ 0.0317*H/[Pb*(Tm+460)]*
[Vm*(Pb+H/13.6)*(Tw+460)] [(Tw+460)*Time/Vw]*2
in H20
0.985 1.046 1.702
1.970 1.048 1.589
3.940 1.048 1.604
Average 1.047 1.632
Y = Ratio of reading of wet test meter to dry test meter;
tolerance for individual values +/-0.02 from average.
H@ = Qrifice pressure differential that equates to 21.24 Im of air
@ 0grad C and 760 mm Hg of mercury, mm H20;
tolerance for individual values +/-5.08 from average.
Uncertainty (K=2) =1.02%
Calibrated by: — 3 9

r-env-30/2011
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igas.

Airgas Specialty Gases

CERTIFICATE OF ANALYSIS ~ _. i
Grade of Product; EPA Protocol o s70057

WwWw.airgas.com

Part Number: E02NI99E33AC4LC Reference Number: 82-124171472-1
Cylinder Number:; FF2093 Cylinder Volume: 28 Cu.Ft.
Laboratory: ASG - Riverten - NJ Cylinder Pressure: 1984 PSIG
Analysis Date: Apr 10, 2009 Valve Qutlet: 350

Customer PO Number; GTO06050
Expiration Date: Apr 10, 2012

Certification performed In accordance with "EPA, Traceability Protocol (Sept. 1997)° using the assay procedures lisied. Analytical Methodology does not require correction for
analytical interferences. This cylinder has a total analytical uncertainty as stated below with a confidence levei of 95%. There are no significant impurities which aflect the use
of thus calibration mixture, All concentrations are on a valumelvolume basis unless otherwise noted.
Do Not Use This Cylinder below 150 psig.i.e. 1 Mega Pascal

“Gomponent

(CARBON MONOXIDE ~ -

_ CALIBRATION STAN DARDS )
Type LotiD Cylinder No Concentration i Expiration Date
NTRM 98060205 XC0122158 49, SQPPM CARBON MONOXIDEINITROGEN Jul 05, 2010
- - ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
] l Siemens 6E Ultramat LS-0191 NDIR . : Apr 06, 2009

Triad Data Avallable Upon Request
Notes:Valve Type: Brass ]

= L
QA Approval” ~

Page 1 of 82-1241714721

#:
500 29 qinn 16 TNy r-env-30/2011



Airgas Specialty Gases

CERTIFICATE OF ANALYSIS et
Grade of Product: EPA Protocol o

WWW.airgas.com

Part Number: ED2NI99E33ACAMC Reference Number, 82-124171475-1
Cylinder Number: FF2104 ‘ Cylinder Volume: 26 CuFt. o
Laboratory: - ASG - Riverton - NJ Cylinder Pressure: 1800 PSIG

Analysis Date: Apr 09, 2009 Valve Outlet: 350

Expiration Date: Apr 09, 2012

Cenrtification performed in accordance with "EFA Traceability Protocol (Sept. 1597)" using the assay procedures listed. Analytical Methodology does nol require correction for
analytical interferences. This cylinder has a totai anaiytical uncertainty as stated below with a confidence level of 95%. There are na significant impurities which affect the use
of this calibration mixture, All concentrations are on a volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 150 psig.i.e. 1 Mega Pascal

St e D ANALYTICALRESULTS © o0 0 7ol o
Component - ‘  Requested i Actual o Protocol  Total Relative
S Concentration  Concentration ' Method Uncertainty . -
CARBON MONOXIDE, - - -+~ 07 " "“100.0PPM . = = -00.7PPM™.: .~ G1 - +-1%NiST Traceable
NITR(.DIG_-E_N.' . B.?iéncy‘?-". Lo T e 8 S w I
‘ CALIBRATION STANDARDS
Type - LotiD Cylinder No ~ Concentration Expiration Date
NTRM 98060808 CC94612 . 83.0PPM CARBON MONOXIDE/NITROGEN  May15, 2012
ANALYTICAL EQUIPMENT ‘ o
Instrument/Make/Model Analytical Principle . Last Multipoint Calibration
Siemens Ultramat 6 N9-782 NDIR Apr02, 2009 I

1:riad Data Available Upon Request -

Notes:Customer PO# GT-06050
Valve Material: Brass

C Coyncs P OO~

QA Approval

Page 1 of 82-124171475-1

#5000
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Alrgas.
CERTIFICATE OF ANALYSIS

Alrgas Spaciaity Gases
600 Union Landing Road
Grade of Product: EPA Protocol  mmuer
Part Number. EO3NIQ9E33ACATC Reference Number: 82-124212547-1  mussoon
Cylinder Number. FF32202 Cylinder Volume: 28 Cu.Ft.
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 1850 PSIG
Analysis Date: Mar 28, 2010 Valve Outlet: 680

Customer PQ Number. 2404
Expiration Date: Mar 29, 2012 o

N -

Corlification performed In accondance wih "EPA Traceabllty Protocol (Sept. 1897)" using the assay procodures listed. Analytical MWathadology doas not require comection for
anaiytical interferences. This cylinder has a total anatytical uncertainty as stated below with a confidence leve! of 95%. There are na sighiicant impuritios which affecithe use *
of this callbration mixture, All concentralions are an 8 volume/voluma baasis unless otherwise noted.
Do Not Use This Cyknder below 150 psig.ie. 1 Mega Pascal

-——-r ~ . - - .

Component - Requested Actual. _ Protocol. . Total Relative

Taotal oxides of nitrogen 202.9 PPM For Reference Only

L
CALIBRATION STANDARDS

Type totlD Cylinder No Concentration Expiration Dats

NTRM 08061513 CC255247 94,67PPM SULFUR DIOXIDENITROGEN Oct 15, 2012

NTRM 09060829 CC289460 94.26PPM NITRIC OXIDENITROGEN Mar 15, 2011

NTRM 09060604 €C268488 95.66PPM NITRIC OXIDE/NITROGEN Mar 15, 2011

ANALYTICAL EQUIPMENT
Instrument/MzkeMlodel Analytical Principle T -~ Last MuRtipoint Caltbration
| Nicolet 6700 AHROS01833 NO/NOx FTIR Mar 24, 2010 Ce e

Nicoclet 6700 AHR0801933 S02 FTIR Mar 15, 2010
——— S R
Triad Data Avallable Upon Request
Notes:
Stainless Stesl Valve -

. udnoloosatn

Approved for Helease

Page 1 of 82-124212547-1

29 7nn 18 Tiny
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Praxair Distribution Mid-Atlantic
145 Shimersville Rd.

Bethlehem, PA 18015

Telephone: (610) 317-1608
Facsimile: (610) 758-8382

#ZPRAXAIR

DacNumber: 0C0001456

__CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

Customer & Order Information: N
Praxair Order Number:

ARGIM LTD 11782101 Fili Date: 12912009
NORTH NEW INDUSTRIAL ZONE Customer P. Q. Number: 09A-00000890 Part Number: :;NOWMS;E""?N

. Lot Number:
ASHDOD ISRAEL 771410 Customer Reference Number: Cylinder Style & Qutler: A3 £GA 660

Cylinder Pressure & Volume: 2200 psig 2cu ft.

Certified Concentration:

Expiration Date: 12/21/2011 NIST Traceable
. Cylinder Number: FF31520 Anatytical Uncertainty:
515 ppm  NITRIC OXIDE 1%
434  ppm  SULFUR DIOXIDE *1%
Balance NITROGEN
NOx= 51,5 ‘ NOx for Reference Only
.Certzfcan‘on Information:  Certification Date: 12/21/2009 Term: 24 Months Expiration Date: 12/21/2011

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-800/R-97/121, using Procedure  G1
Do Not Use this Standard if Pressure is less than 150 PSIG.

(R=Reference Standard, Z=Zero Gas, C=Gas Candidate)

Analytical Data: . .
1. Component: NITRIC OXIDE. Reference Standard Type: GMIS
Requested Concentration: 50 ppm Rel. Std. Cylinder # : CCa0495 .
Cenrtified Concentralion: 51.5ppm Ref. Std. Conc: BO.0PPM
Instrument Used: TECO MODEL 42C 42CH-57352-312 . Ref. Std. Traceable to SRM ¥  1684b
Analylical Method: CHEMILUMINESCENGE SRM Sampla #:  44.5-60
Last Multipoint Calibration: 12/4/2009 SRM Cylinder #:  CALO15457
PR - et FE e ——— T e e e e s -
| FirstAnalysis Data: ) Date: 1214/2009 ,I I’ Second Analysis Data; Date: 1212172200 |
J Z: 0 R: 803 € 52 Cone: 51.806 , lz o R: B07 € §16 Conct 51.174
PR: BO3 . 0 C: 518. Conc: 51606 ! R 8067 Z 0 C: 518 Conc: 51372
: P4 o] C: 518 R: 803 Cone: 51.606 j Z: Q C: 52 R: .80.7 Conec: 51.57
| UOM:  PPM Moan Test Assay: 51.673 PPM ‘ uom:  PPM Maan Test Assay: 51.372 PPM
Teea e B L PR | S i mem———— e ema i R mme . ———m 1 aes
2, Component; SULFUR DIGXIDE. Reference Standard Type: GMIS
Requesled Cancentration: 5C ppm Rel. Std. Cylinder # : CC165429
Certified Concentration; 49.4 ppm Rel. 5td, Cone: 50.8 PPM
Instrument Used: SIEMENS ULTRAMAT 6E S/N.J2-38 Ref. Sid. Traceable to SRM#:  1693a
Anaiytical Methog; NON-DISPERSIVE INFRARED SRM Sarmple #.  94-K-035
Last Multipaint Calibration; 12/412009 SRM Cylinder # : CALO15193
First Analysis Data: Date: 1211412009 i Second Analysis Data: Date: 1272172009
Lz 0 R: 5072 C: 4834 Conc: 49.299 ! Z: [} R: 5085 C: 495 Conc; 49.357
: R: $0.89 2¢ o0 C: 4954 Conc: 49491 | i B 51 zZ 0 C: 4967 Conc: 49.527
oz o C: 496 . R: 5084 Gone: 459551 i [ Z: 0 C: 4375 R: 5089 Cone: 49.807
! uom:  PPM Mean Test Assay: 49.445 PPM J } UOM:  PPM Mean Tast Assay: 49.497 PPM
I B O [ e e e
Analyzed by: Certified by: M }t i 919_5‘1 0‘5}
Nicole Deitz

Melissa Santana

nformation conlaired hergin has been prepared at your request by qualified expens within Praxair Disiribution, Inc. While we believa that the information is accurale within the limils of the analytical
nethods employed and is compiete 1o the extent of the specific analyses performed, we make no vharfanty or representation as to the suitability of the use of the information for any purpase. The
Jlormation is offered with the understanding that any use of the information is al lhe sole discrelion and risk of the usar. In no event shall the liability of Praxair Distributian, Ing,, arising out of the use
t the information con tained harein exceed he fee established for providing such information.
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Airgas Spectally Gases

CERTIFICATE OF ANALYSIS ifiﬁ:f."@?ﬁ;"i“““

|
|
|
Grade of Product: EPA Protocol -
|
!

WWW.airgas.com

Part Number: E02NIS9E15ACSEDC Reference Nﬁm,ber: 82-124180969-1
Cylinder Number:  CC191900 Cylinder Volume: 144 Cu.Ft.
Laboratory: ASG - Riverton - NJ Cylinder Pressurg: 2015 PSIG
Analysis Date: Jun 24, 2009 Valve Qutlet; 660

Expiration Date: Jun 24,2011,

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1897)" using the assay procedures listed. Analytical Methodology does not require correction for
analytical interferences. This cylinder has a total analytical uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affec! the use
of this calibration mixture. All concentrations are on a volume/voluma basis unless otherwise noted.

Do Not Use This Cylinder below 150 psig.i.e. 1+ Mega Pascal

“ ANALYTICAL RESULTS - -

SULFUR DIOXiDE

*+)- 1% NIST Traceable .

NITROGEN
CALIBRATION STAN DARDS .
Type “LotID ’ CylinderNo Concentration . _ Expiration Date
NTRM 08061531 " 'CC255806 94.67PPM SULFUR DIOXIDE/NITROGEN . . Cct 15, 2012
NTRiplus 07120201 CC240057 400.7PPM SULFUR DIOXIDE/NITROGEN May 01, 2011
ANALYTICAL EQUIPMENT .
Instrument/Make/Model’ _ "+ Analytical Principle, Last Multipoint Calibration
l Nicolet 470 AEPD000416 S0O2 o FTIR - ' Jun 05, 2009

Triad Data Availahle Upon Request
Notes:Customer PO# RFQ-10043

Stainless Steel Valve

QA Approval

Page 1 of 82.124180963-1
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Horiba 2 STACK GAS TESTING WORKSHEET

o
I
DATE: 50472014 EXCESS OXYGEN: % W
POWER PLANT Reading AMBIENT TEMP.[PLATFORM): 17.20 c L
UNIT: 4 AVERAGE STACK TEMP.: c S
LOAD: 214 MW FUEL TYPE: Gas L
502 FACTOR: 1.000 NOX FACTOR: 1.00
02 FACTOR: 1.000 CO FACTOR: 1.00
AVERAGE 1.25 1.29 3.69 138.73 142.682 292,78 3.51 9,95 35.32 36.23 45.29
MEASURED MEASURED MEASURED
S02 502 502 NOX NOX NOX 02 co2 co co o
ppmvd  ppmvd@3%  mg/dNm3 ppmvd  ppmvd@3% mg/idNm3 % % ppm ppmvd@3% |  mgidNm3
05/04/2011 11:10 14 1.44 4.13 140.4 144,77 298.77 354 10 18 18.56 23.20
14 1.44 412 137.8 141.78 290.61 35 10 23 23.66 29.58
15 1.55 4.43 138.8 143.37 293.90 3.57 9.9 22 2272 28.40
1.2 1.23 3,50 134.8 137.44 281.75 3.37 10 57.3 58.51 73.14
1.4 1.44 4.11 1358 139.40 285.78 3.45 10 44.7 45.85 57.32
1.4 1.43 4.10 1379 141.21 289.49 3.42 10 380 39.83 49.79
1.3 133 3.82 139.6 143.28 293.73 3.48 10 378 38.80 48.50
1.2 1.24 3.55 142.8 147.67 302.72 3.59 10 18.8 19.54 24,43
13 1.32 377 136.6 138.46 283.84 3.24 101 117.8 115.20 148.00
14 1.45 4.15 137.7 142.56 292.24 3.61 9.9 26.5 2742 3429
14 1.4 413 1396 143.94 295.08 3.54 10 36.2 37.33 48.66
15 1.55 4.45 140.6 145.73 298,74 3.83 9.9 249 25,81 32.2¢
1.4 1.44 412 136.8 140.44 287.91 349 10 257 26.42 33.03
14 1.45 415 136.8 141.71 280,50 362 9.8 20.5 21.24 28,54
1.4 1.45 413 138.9 144.42 2968.06 3.56 9.8 353 35.4 45.55
.4 145 4.13 139.6 144.11 285.42 358 2.9 17.8 18.37 22,97
1.3 1.34 .84 139.1 143.51 294.19 3.55 9.8 229 23.63 25,53
1.3 1.34 3.84 142.8 147.67 02.72 3.59 929 18.8 17.37 21,72
1.3 1.32 3.78 135.4 137.83 282,14 3.20 10 88.5 87.92 109.91
1.3 1.33 3.81 1385 141.75 290.58 341 10 35 35.82 44.78
12 1.23 3.51 140.2 143.40 293.98 34 10 487 49.81 €2.27 a
1.2 123 3.52 137.8 141,43 289.94 348 10 48.8 51.11 63.89 =
1.2 1.24 3.58 138.% 143.55 294.28 363 99 17.3 17.93 22.41 %
12 124 3.55 1426 147.63 30264 361 99 18.2 18.84 23.55 a
12 124 3.55 141.7 146.61 300,58 35 9.9 18.3 19.97 24.96] S
12 1.24 3.54 137 14142 280.92 3.56 09 20 3097 8.7 &
%] 0.93 2,65 139.7 143.88 294.95 3.52 10 318 3215 40.94 N
o9 0.93 2.87 1394 144.09 295.39 362 9 12.5 12.95 16.19
0.9 0.52 2.64 1315 140.97 288.98 344 10 40.6 41.62 52,03
0.9 0,83 267 140.2 145.57 208.41 3.66 0.8 19.2 16.04 24.92
6510412011 11:40 08 0.82 2,63 135.3 138.08 283.06 3.36 10 8.2 82.87 103.58
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