APPENDIX V
CALIBRATION DATA
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FIELD VERIFICATION OF PITOT CONFORMITY TO EPA RM 2 and
VERIFICATION OF THE THERMOCOUPLE’S ACCURACY VIA ALT 011

Date: C?Z/ 410 Project: //CAA WS})A

Pitot Verification per EPA RM2: 23] $2
Pre-test
Are the face openings vertically aligned? ~ \/
Are the face openings parallel to each other? i v
Are the face openings parallel to the horizontal axis? Y 2
Are face openings elliptical and symmetrical? hd \/

If all answers are YES, then a C,, of 0.84 is assigned.
If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot.

Post-test
Are the face openings vertically aligned? Y 4
Are the face openings parallel to each other? N 7
Are the face openings parallel to the horizontal axis? N v
Are face openings elliptical and symmetrical? 5[ v
If all answers are YES, then the assigned C, of 0.84 is valid. o e

If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot and
traverses repeated.

Thermocouple Verification per EMC ALT-011:
Pre-test

Does the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased
when moved to lower temperature)?

G+
¥

Temperature as measured by reference Hg thermometer:

Temperature as measured by the thermocouple:

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

R

Allowable difference is 2° F or 1° C.

Post-test

Did the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased

when moved to lower temperature)? 5}[ >/
Temperature as measured by reference Hg thermometer: b ; (o 5/
Temperature as measured by the thermocouple: (e (e G

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

Allowable difference is 2° F or 1° C.

g2 72°-3



FIELD VERIFICATION OF PITOT CONFORMITY TO EPA RM 2 and
VERIFICATION OF THE THERMOCOUPLE’S ACCURACY VIA ALT 011

Date: 2[ 15710 Project: M wgg

. . . emzy )
Pitot Verification per EPA RM2: R—
itot Verific p 57| 34

Pre-test

Are the face openings vertically aligned?

Are the face openings parallel to each other?

Are the face openings parallel to the horizontal axis?
Are face openings elliptical and symmetrical?

|

EkEE

If all answers are YES, then a C;, of 0.84 is assigned.
If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot.

Post-test

Are the face openings vertically aligned? Y
Are the face openings parallel to each other? N
Are the face openings parallel to the horizontal axis? N/
Are face openings elliptical and symmetrical? Y
[~

£

If all answers are YES, then the assigned C, of 0.84 is valid. >

If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot and
traverses repeated.

Thermocouple Verification per EMC ALT-011:

Pre-test

Does the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased

when moved to lower temperature)? l [ v
Temperature as measured by reference Hg thermometer: é & CB
Temperature as measured by the thermocouple: o @ =+

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

. )
Allowable differencor 1°C. o -

Post-test

Did the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased

when moved to lower temperature)? ¥ ~f
Temperature as measured by reference Hg thermometer: ¥ ‘7[ F %
Temperature as measured by the thermocouple: 2:3/ 7—_(

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

Allowable difference is 2° F or 1° C. v g




FIELD VERIFICATION OF PITOT CONFORMITY TO EPA RM 2 and
VERIFICATION OF THE THERMOCOUPLE’S ACCURACY VIA ALT 011

Date: 9[1_( [/7° Project: O) C'.S @4 AAM

emg
$-3

Pitot Verification per EPA RM2:

Pre-test

Are the face openings vertically aligned?

Are the face openings parallel to each other?

Are the face openings parallel to the horizontal axis?
Are face openings elliptical and symmetrical?

kb

If all answers are YES, then a C,, of 0.84 is assigned.
If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot.

Post-test

Are the face openings vertically aligned? ¥
Are the face openings parallel to each other? N
Are the face openings parallel to the horizontal axis? Ve
Are face openings elliptical and symmetrical? v
1

If all answers are YES, then the assigned C, of 0.84 is valid.

If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot and
traverses repeated.

Thermocouple Verification per EMC ALT-011:

Pre-test

Does the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased

when moved to lower temperature)? r@{ Y

Temperature as measured by reference Hg thermometer: 2 8

Temperature as measured by the thermocouple: &9

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

Allowable difference is 2°F or 1° C.

Post-test

Did the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased
when moved to lower temperature)?

Temperature as measured by reference Hg thermometer: z 1
~
Temperature as measured by the thermocouple: Z&

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

Allowable difference is 2° F or 1° C.




FIELD VERIFICATION OF PITOT CONFORMITY TO EPA RM 2 and
VERIFICATION OF THE THERMOCOUPLE’S ACCURACY VIA ALT 011

Date: f%z [¢ Project: ﬂ»u\/.;
Pitot Verification per EPA RM2: s T -0
Pre-test
Are the face openings vertically aligned? ) N
Are the face openings parallel to each other? \f
a conft

Are the face openings parallel to the horizontal axis? V]
Are face openings elliptical and symmetrical? %

If all answers are YES, then a C,, of 0.84 is assigned.
If all answers are not yes, the pitot is to be fixed or replaced with ing pitot.

Post-test 4
Are the face openings vertically aligned? A
Are the face openings parallel to each other?

Are the face openings parallel to the horizontal axis?

Are face openings elliptical and symmetrical? '»

If all answers are YES, then the assigned C, of 0.84 is valid. -
If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot and

traverses repeated.

L 4L

Thermocouple Verification per EMC ALT-011:

Pre-test

Does the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased

when moved to lower temperature)? 5}
Temperature as measured by reference Hg thermometer: (Z z R
Temperature as measured by the thermocouple: lo 4 e

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

Allowable difference is 2° F or 1° C.

Post-test

Did the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased
when moved to lower temperature)?

Temperature as measured by reference Hg thermometer:

Temperature as measured by the thermocouple:

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

Allowable difference is 2° F or 1° C. .

] Y22




FIELD VERIFICATION OF PITOT CONFORMITY TO EPA RM 2 and
VERIFICATION OF THE THERMOCOUPLE’S ACCURACY VIA ALT 011

Date: ‘?ZQ;U > Project: 44’\/3 ékj éS

&
Pitot Verification per EPA RM2: R YA(S e Mk
Pre-test - & -=
Are the face openings vertically aligned? N

LN N
Are the face openings parallel to each other? > #
Are the face openings parallel to the horizontal axis? N ¥

Are face openings elliptical and symmetrical?

If all answers are YES, then a C;, of 0.84 is assigned.
If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot.

Post-test
Are the face openings vertically aligned?

Are the face openings parallel to each other? ;: g

Are the face openings parallel to the horizontal axis?
Are face openings elliptical and symmetrical?

If all answers are YES, then the assigned C, of 0.84 is valid.

If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot and
traverses repeated.

Thermocouple Verification per EMC ALT-011:

Pre-test

Does the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased
when moved to lower temperature)?

Temperature as measured by reference Hg thermometer:

B T
k)

Temperature as measured by the thermocouple:

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

Allowable difference is 2°F or 1° C.

Post-test

Did the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased

when moved to lower temperature)? 1/ 3‘
Temperature as measured by reference Hg thermometer: 42
Temperature as measured by the thermocouple: +2
(Keep thermometer and thermocouple in an area of steady /
temperature shielded from the sun and wind.)

Allowable difference is 2° F or 1° C.
Arrow Environmental Consulting PO Box 3658 Easton PA 18043 Phone: 610-597-1770

andrewmcneel@rcn.com Fax: 610-258-2470



FIELD VERIFICATION OF PITOT CONFORMITY TO EPA RM 2 and
VERIFICATION OF THE THERMOCOUPLE’S ACCURACY VIA ALT 011

Date: © /> Project: /AZ@'\G //\BC]S 77,”-0 ;
gl (€ LO

Pitot Vlerification per EPA RM2:
Pre-test
Are the face openings vertically aligned? N
Are the face openings parallel to each other? -
Are the face openings parallel to the horizontal axis? Y
Are face openings elliptical and symmetrical? ¥

If all answers are YES, then a C;, of 0.84 is assigned.
If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot.

Post-test

Are the face openings vertically aligned?

Are the face openings parallel to each other?

Are the face openings parallel to the horizontal axis?
Are face openings elliptical and symmetrical?

\Hi

If all answers are YES, then the assigned C;, of 0.84 is valid.

If all answers are not yes, the pitot is to be fixed or replaced with a conforming pitot and
traverses repeated.

Thermocouple Verification per EMC ALT-011:

Pre-test

Does the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased
when moved to lower temperature)?

Temperature as measured by reference Hg thermometer:

fe e

Temperature as measured by the thermocouple:

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

Allowable difference is 2° F or 1° C.

Post-test

Did the thermocouple respond consistently with expectations
(response increased in higher temperature and decreased
when moved to lower temperature)?

Temperature as measured by reference Hg thermometer:

Temperature as measured by the thermocouple:

(Keep thermometer and thermocouple in an area of steady
temperature shielded from the sun and wind.)

\ 86 ¥

Allowable difference is 2°F or 1° C.

Arrow Environmental Consulting PO Box 3658 Easton PA 18043 Phone: 610-597-1770
andrewmcneel@rcn.com Fax: 610-258-2470



FIELD VERIFICATION OF NOZZLE DIAMETER - Cynmde /CTm-033

Date:_ Q-t(4-(0 Project: _Hess WGS

Location: _w6$S ~0uTeeT Run #: !

Nozzle ID: ic &t Nozzle material:___ S.S .
Diameter 1: o3t Nozzle condition: _& ood
Diameter2: o.(37¢
Diameter3: ©. 187 Average: ©.13 7T

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date; Q- (d- 16

Location: w36S - QU7cET Run #: P

Nozzle ID: K & # 1 Nozzle material:_ S.S .
Diameter 1: _&.[33 Nozzle condition: _Good
Diameter 2: o153
Diameter3: _o©.1%F Average: o.137

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date: S-14- 10O

Location: _@36S - QUTCET Run #: 3

Nozzle ID: Kt H Nozzle material:___ S. S
Diameter 1: ©.1%3 Nozzle condition: _ Good
Diameter2: _©.1%73
Diameter 3: ©.1%33 Average: .13 F

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date: Q- a1- 10

Location: _(1G6S- 00Tl Run #: 4
Nozzle ID: Kok 3¢ ( Nozzle material:__S. g,
Diameter 1: ©.187%F Nozzle condition: _ Good
Diameter2: _o©.187%
Diameter 3: 0.187% Average: O.13t

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Arrow Environmental Consulting, LLC PO Box 3658 Easton PA 18043 Phone: 610-597-1770
andrewmcneel@rcn.com Fax: 610-258-2470



FIELD VERIFICATION OF NOZZLE DIAMETER C\j&n ge [ CAer H4ae

Date:_ Q- 14- 10 Project: _Hess WGS

Location: w36S - OQOTLET Run #: l

Nozzle ID: <.t # 2 Nozzle material: S.S,
Diameter 1: ©.]13% % Nozzle condition: Goad
Diameter 2: ©.133
Diameter3: _©.1%7F Average: o3 7

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date: q-14d-1o

Location: _w) 68 - OLTLET Run #: 2

Nozzle ID: it W 2 Nozzle material:__ S. S .
Diameter 1: _o©.137% Nozzle condition: _ G ood
Diameter2: _©.137
Diameter 3: _ 0.3 Average: ©A\¥ T

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date:  S-14-10

QOTLET
Location: _a)6S - 2 Run #: 3
Nozzle ID: )Kat ¥ 2 Nozzle material:__ S.S.
Diameter 1: o©.1% 7% Nozzle condition: _© o0 &
Diameter 2: S.\8F
Diameter 3: 0. \87F Average: o.\%7%

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date:

Location: Run #:

Nozzle ID: Nozzle material:
Diameter 1: Nozzle condition:
Diameter 2:

Diameter 3: Average:

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Arrow Environmental Consulting, LLC PO Box 3658 Easton PA 18043 Phone: 610-597-1770
andrewmcneel@rcn.com Fax: 610-258-2470



FIELD VERIFICATION OF NOZZLE DIAMETER - ¢€AD / €rPA a9

Date:_ §-Is-!o Project: _Hess WGS

Location: _(96S- QOT(ET Run #: (

Nozzle ID: 0.200 - #| Nozzle material:__ &tms Qo M+'b
Diameter 1: ©.q02 Nozzle condition: _ pewd
Diameter 2: ©&. 300
Diameter 3: ©:340 Average: _©.200

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date: §-15-10

Location: _1G6S- OOTLET Run #: 2

Nozzle ID: 0.0 - #3J Nozzle material:__Quavt3
Diameter 1: _©.200 Nozzle condition: _ &W
Diameter 2: ©:.302
Diameter 3: ©.200 Average: 0.200

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date: SQ-1s-10

Location: () &S- QUTLET Run #: 3

Nozzle ID: 0.300- #3 Nozzle material:_ Qoav ¥
Diameter 1: _©.200 Nozzle condition: _pEw
Diameter 2: Q.00
Diameter 3: _©.300 Average: 0.900

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date:

Location: Run #:

Nozzle ID: Nozzle material:
Diameter 1: Nozzle condition:
Diameter 2:

Diameter 3: Average:

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Arrow Environmental Consulting, LLC PO Box 3658 Easton PA 18043 Phone: 610-597-1770
andrewmcneel@rcn.com Fax: 610-258-2470



FIELD VERIFICATION OF NOZZLE DIAMETER so©3 [/ HaSOq wst /€PR 8

Date:_ G- )5 - 1O Project: _Hess WGS

Location: 6S - QuTET Run #: [

Nozzle ID: W Kk &\ Nozzle material: S-S,
Diameter 1: o.137 Nozzle condition: GOOD
Diameter2: ©.13 %

Diameter 3: ©.18 7 Average: ©.137

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date: Q- I15-10

Location: @GS - OORET Run #: 2

Nozzle ID: Kit a1\ Nozzle material:___ S.S.
Diameter 1: _0©.1%3 Nozzle condition: _ 600
Diameter 2: o137
Diameter 3: ©.1%7% Average: 6-1%37%

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date: Q-15-)10

Location: GO 6S - 0OT(ET Run #: 3

Nozzle ID: Kvt ¥ ) Nozzle material: S.S.
Diameter 1: _@®.1%%F Nozzle condition: _ 600D
Diameter 2: o132
Diameter3: _©.)37% Average: 0. 1%

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date:

Location: Run #:

Nozzle ID: Nozzle material:
Diameter 1: Nozzle condition:
Diameter 2:

Diameter 3: Average:

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Arrow Environmental Consulting, LLC PO Box 3658 Easton PA 18043 Phone: 610-597-1770
andrewmcneel@rcn.com Fax: 610-258-2470




FIELD VERIFICATION OF NOZZLE DIAMETER  AMmcn(# / CTM-o2¢(

Date:_ Q- 1¢ - 1O Project: _Hess WGS

Location: _36S: QOTLET Run #: J

Nozzle ID: 6.200 - #{ Nozzle material:_ GuafTZ
Diameter 1: _o-.200 Nozzle condition: P EW
Diameter 2: ©-200
Diameter 3: _©-200 Average: ©.200

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date: Q- 16 1O

Location: (6S: QOTCET Run #: 2

Nozzle ID: o 0.200- #y Nozzle material:_ GoART2
Diameter 1: ©&.200 Nozzle condition: _ Q€W
Diameter 2: © 290
Diameter 3: _©:290© Average: ©.200

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date: S-13- 106

Location: W 6S- 0oTLET Run #: 3

Nozzle ID: ©-200 - # ¢ Nozzle material;_ FoATTZ
Diameter 1: 6.290 Nozzle condition: _ROEWD
Diameter 2: _©:20C
Diameter 3: ©-290 Average: ©-2090

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Date:

Location: \ Run #:

Nozzle ID: Nozzle material:
Diameter 1: Nozzle condition:
Diameter 2:

Diameter 3: Average:

Maximum allowable difference between the highest and lowest readings is 0.004” (0.1 mm)

Arrow Environmental Consulting, LLC PO Box 3658 Easton PA 18043 Phone: 610-597-1770
andrewmcneel@rcn.com Fax: 610-258-2470



1SC 9001:2008 Linde SPECTRA Environmental Gases, 80 Industrial Drive, Alpha, NJ 08865

THE LINDE GROUP

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE #: G1

CUSTOMER: ARROW ENV. CONSULTING CYLINDER #: CC-91156

SALES#: 107593517 CYLINDER PRES: 2000 PSIG

PROD#: 1151290 CGA OUTLET: 580

P.O#: 100825

CERTIFICATION DATE: 9/9/2010
EXPIRATION DATE: 9/9/2013

CERTIFICATION HISTORY

DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Oxygen 9/9/2010 249 % 249 % +- 1%
Carbon Dioxide 9/9/2010 221 % 221 % +-1%
BALANCE Nitrogen

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Oxygen GMIS-1 CC-68305 5.03 %
Carbon Dioxide GMIS-1 CC-80872 249 %
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Oxygen Horiba MPA-510 570694081 PM 9/9/2010
Carbon Dioxide Horiba VIA-510 571417045 NDIR 9/9/2010

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.

DO NOTQUSE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYST: . ‘ A DATE: om0t
Linde Gas North A LLC
MATTHEW JACKSON inde Gas North America

(908) 454-7455 Main (908) 252-0811 Fax
www.spectragases.com



Bpectra

Spectra Gases, Inc.

3434 Route 22 West, Branchburg, New Jersey 08876 USA

Shipped from: 80 Industrial Drive, Alpha, NJ 08865

CERTIFICATE OF ANALYSIS

I1ISO 9001:2000

EPA PROTOCOL MIXTURE

PROCEDURE # :

CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-133137
SGIORDER #: 142767 CYLINDER PRES: 2000 PSIG
ITEM# : 8 CGA OUTLET: 590
P.O#: 090211
CERTIFICATION DATE: 3/3/2009
EXPIRATION DATE: 2/24/2012
CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Carbon Monoxide 2/17/2009 56.46 ppm 56.4 ppm +- 1%
2/24/2009 56.3 ppm
Oxygen 3/3/2009 5.03 % 5.03 % +-1%
BALANCE Nitrogen
PREVIOUS CERTIFICATION DATES: None
REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Carbon Monoxide NTRM-81679 CC-135124 101 ppm
Oxygen GMIS-1 CC-94583 10.00 %
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Carbon Monoxide Horiba VIA-510 HoOoO02L2Y NDIR 2/10/2009
Oxygen CAI-300 S03001 PM 2/18/2009

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYST: WM&M

MATTHEW BOOTH _

DATE:

Tel: +1 908-252-9300 Fax: +1 908-252-0811

www.spectragases.com

3/3/2009




THE LINDE GROUP

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE#: G1

CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-94408

SALES#: 107261001 CYLINDER PRES: 2000 PSIG

PROD#: 1133640 CGA OUTLET: 590

P.O#: 100306

CERTIFICATION DATE: 3/31/2010
EXPIRATION DATE: 3/31/2013

CERTIFICATION HISTORY

DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Carbon Dioxide 3/31/2010 9.00 % 9.00 % +- 1%
Oxygen 3/31/2010 215% 21.5% +- 1%
BALANCE Nitrogen

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# | CONCENTRATION
Carbon Dioxide GMIS-1 CC-109878 9.98 %
Oxygen NTRM-82659Y CC-237244 24.52 %
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Carbon Dioxide CAI-300 S03001 NDIR 3/4/2010
Oxygen ~ CAI-300 S03001 PM 3/17/2010

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYSTN.__ L/L - Linde Gas North America LLG DATE: 3/31/2010

CODY HAMLIN

(908) 454-7455 Main (908) 252-0811 Fax
www.spectragases.com



Bpectra

Spectra Gases, Inc.

3434 Route 22 West, Branchburg, New Jersey 08876 USA

Shipped from: 80 Industrial Drive, Alpha, NJ 08865

CERTIFICATE OF ANALYSIS

I1ISO 9001:2000

EPA PROTOCOL MIXTURE

PROCEDURE # :

CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-88570
SGI ORDER #: 155250 CYLINDER PRES: 2000 PSIG
ITEM# : 1 CGA OUTLET: 350
P.O#: 091107
CERTIFICATION DATE: 12/2/2009
EXPIRATION DATE: 12/2/2012
CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Carbon Monoxide 11/23/2009 253.9 ppm 254 ppm +- 1%
12/2/2009 253.6 ppm
BALANCE Nitrogen
PREVIOUS CERTIFICATION DATES: None
REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Carbon Monoxide GMIS-1 CC-94844 504 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Carbon Monoxide Horiba VIA-510 "~ HOOO2L2Y NDIR 12/2/2009

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYST: /)N\ SN~ @:‘

MATTHEW

BOOTH

DATE:

Tel: +1 908-252-9300  Fax: +1 908-252-0811

www.spectragases.com

12/2/2009




Bpectra

Spectra Gases, Inc.

3434 Route 22 West, Branchburg, New Jersey 08876 USA

Shipped from: 80 Industrial Drive, Alpha, NJ 08865

ISO 9001:2000

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE # :
CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-136238
SGI ORDER #: 146592 CYLINDER PRES: 2000 PSIG
ITEM# : 1 CGA OUTLET: 350
P.O#: 090507
CERTIFICATION DATE: 5/27/2009
EXPIRATION DATE: 5/27/2012
CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Carbon Monoxide 5/18/2009 531.3 ppm 533 ppm +- 1%
5/27/2009 533.8 ppm
BALANCE Nitrogen
PREVIOUS CERTIFICATION DATES: None
REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Carbon Monoxide NTRM-81687 CC-131179 992 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Carbon Monoxide Horiba VIA-510 HOO02L2Y NDIR 4/28/2009

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.

DO NOT USE THIS STANDARD IF THE

ANALYST: C

coDY

HAMLIN

LINDER PRESSURE IS LESS THAN 150 PSIG.

DATE:

Tel: +1 908-252-9300 Fax: +1 908-252-0811

WWW.spectragases.com

5/27/2009




3434 Route 22 West, Branchburg, New Jersey 08876 USA

hpectra

Spectra Gases, Inc. ISO 9001:2000

Shipped from: 80 Industrial Drive, Alpha, NJ 08865

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
. PROCEDURE #: G1

CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-113905

SGI ORDER # : 146592 CYLINDER PRES: 2000 PSIG

ITEM# : 4 CGA OUTLET: 660

P.O#%#: 090507

CERTIFICATION DATE: 5/27/2009
EXPIRATION DATE: 5/27/2011

CERTIFICATION HISTORY

DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Nitric Oxide 5/13/2009 54.74 ppm 54.7 ppm +- 1%
5/27/2009 54.7 ppm
Reference Value
NOx 54.8 ppm Only
BALANCE Nitrogen

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# | CONCENTRATION
Nitric Oxide NTRM-81684 CC-202740 98.8 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
: \ DATE(S)
Nitric Oxide CAI-400-CLD 6L09004 Cheml 4/14/2009

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.

DO NOT USE THIS STANDAML!NDER PRESSURE IS LESS THAN 150 PSIG.
ANALYST: C 2/ DATE: 5/27/2009

CODY HAMLIN

Tel: +1 908-252-9300 Fax: +1 908-252-0811
www.spectragases.com



THE LINDE GROUP

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE #: G1

CUSTOMER: Arrow Env. Consulting CYLINDER # : CC-270624

SALES#: 107261001 CYLINDER PRES: 2000 PSIG

PROD#: 1133639 CGA OUTLET: 660

P.O#: 100306

CERTIFICATION DATE: 3/31/2010
EXPIRATION DATE: 3/31/2012

CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Nitric Oxide 3/24/2010 111.7 ppm 111.3 ppm ‘ +-1%
3/31/2010 110.9 ppm
NOx 111.3 ppm Reference Value Only
BALANCE Nitrogen

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Nitric Oxide GMIS-1 CC-118422 248 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Nitric Oxide CAI-400-CLD 6L09004 Cheml 3/15/2010

RTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
PRESSURE IS LESS THAN 150 PSIG.

THIS STANDARD IS NIST TRACEABLE. IT WAS
DO NOT USE THIS STANDARD IF THE CYLINDE

i L

DATE: 3/31/2010

Linde Gas North America LLC

/ CODY HAMLIN

(908) 454-7455 Main (908) 252-0811 Fax
www.spectragases.com



1SC 9001:2008 Linde SPECTRA Environmental Gases, 80 Industrial Drive, Alpha, NJ 08865

THE LINDE GROUP

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE#: G1

CUSTOMER: ARROW ENV. CONSULTING CYLINDER #: CC-85174

SALES#: 107593517 CYLINDER PRES: 2000 PSIG

PROD#: 1151289 CGA OUTLET: 660

P.O#: 100825

CERTIFICATION DATE: 9/9/2010
EXPIRATION DATE: 9/9/2012

CERTIFICATION HISTORY

DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Nitric Oxide 9/2/2010 227.8 ppm 228 ppm +-1%
9/9/2010 228.4 ppm
NOx 228 ppm Reference Value Only
BALANCE Nitrogen

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Nitric Oxide GMIS-1 CC-118422 248 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Nitric Oxide CAI-400-CLD 6L09004 Cheml 8/30/2010

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYST: Linde Gas North America LLC DATE: 9/9/2010

( CODY HAMLIN

(908) 454-7455 Main (908) 252-0811 Fax
www.spectragases.com



THE LINDE GROUP

CERTIFICATE OF ANALYSIS

EPA PROTOCOL MIXTURE

PROCEDURE # :
CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-106769
SALES#: 107261001 CYLINDER PRES: 2000 PSIG
PROD#: 1133631 CGA OUTLET: 660
P.O#: 100306
CERTIFICATION DATE: 3/31/2010
EXPIRATION DATE: 9/31/2010
CERTIFICATION HISTORY
' DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Nitrogen Dioxide 3/24/2010 54.10 ppm 54.3 ppm +/- 2%
3/31/2010 54.54 ppm
BALANCE Air
PREVIOUS CERTIFICATION DATES: None
REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Nitrogen Dioxide NTRM-82660 CC-200725 97.6 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL - SERIAL # DETECTOR CALIBRATION
DATE(S)
Nitrogen Dioxide Thermo-42i-HL 621417605 Cheml 3/8/2010

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE-EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

DATE: 3/31/2010

Linde Gas North America LLC

CODY HAMLIN

Ci L)

(908) 454-7455 Main (908) 252-0811 Fax
www.spectragases.com



THE LINDE GROUP

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
: PROCEDURE #: G1

CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-53329

SALES#: 107261001 CYLINDER PRES: 2000 PSIG

PROD#: 1133634 CGA OUTLET: 590

P.O#: 100306

CERTIFICATION DATE: 3/31/2010
EXPIRATION DATE: 3/31/2013

CERTIFICATION HISTORY

DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Methane 3/31/2010 25.6 ppm 25.6 ppm +- 1%
BALANCE Air

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Methane GMIS-1 CC-53279 99.2 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
' DATE(S)
Methane H. Packard 6890 US00001434 GC-FID 3/24/2010

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYST: 7

. DATE: 3/31/2010
FRED PIKULA

Linde Gas North America LLC

(908) 454-7455 Main (908) 252-0811 Fax
www.spectragases.com



J‘ ECtI’a ' 3434 Route 22 West, Branchburg, New Jersey 08876 USA
Spectra Gases, Inc. ISO 9001:2000

Shipped from: 80 Industrial Drive, Alpha, NJ 08865

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE #: G1

CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-19925

SGI ORDER #: 137249 CYLINDER PRES: 2000 PSIG

ITEM# : 6 CGA OUTLET: 590

P.O#: 081006

CERTIFICATION DATE: 10/23/2008
EXPIRATION DATE: 10/23/2011

CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION | CONCENTRATION ACCURACY
Methane 10/23/2008 44.5 ppm 44.5 ppm +-1%
BALANCE Air

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Methane GMIS-1 CC-57093 49.7 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL# DETECTOR CALIBRATION
DATE(S)
Methane H. Packard 6890 US00001434 GC - FID 10/8/2008

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG. -

ANALYST: W DATE: 10/23/2008

FRED PIKULA

Tel: +1 908-252-9300 Fax: +1 908-252-0811
www.spectragases.com



3434 Route 22 West, Branchburg, New Jersey 08876 USA

Bpectra

Spectra Gases, Inc. 1SO 9001:2000

Shipped from: 80 Industrial Drive, Alpha, NJ 08865

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE#: G1
CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-88551
SGI ORDER #: 142788 CYLINDER PRES: 2000 PSIG
ITEM# : 2 CGA OUTLET: 590
P.O#: 090211
CERTIFICATION DATE: 2/24/2009
EXPIRATION DATE: 2/24/2012
CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Methane 2/24/2009 85.2 ppm 85.2 ppm +- 1%
BALANCE Air
PREVIOUS CERTIFICATION DATES: None
REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Methane GMIS-1 CC-53279 98.8 ppm
INSTRUMENTATION .
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Methane Horiba VIA-510 57141706 NDIR 1/28/2009

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYST: EF DATE: 2/24/2009

MATTHEW BOOTH

Tel: +1 908-252-9300  Fax: +1 908-252-0811
www.spectragases.com



Bpectra

3434 Route 22 West, Branchburg, New Jersey 08876 USA

Spectra Gases, Inc.

Shipped from: 80 Industrial Drive, Alpha, NJ 08865

ISO 9001:2000

RECERTIFICATION OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE #: G1
CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-143627
SGI ORDER #: 139597 CYLINDER PRES: 2000 PSIG
ITEM# : 2 CGA OUTLET: 660
P.O#: Verbal-Andy
"CERTIFICATION DATE: 12/8/2008
EXPIRATION DATE: 12/8/2011
CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Sulfur Dioxide 11/14/2006 41.80 ppm 42.0 ppm +-1%
12/8/2008 42.16 ppm
BALANCE Nitrogen

- PREVIOUS CERTIFICATION DATES: 11/14/2006 by Spectra Gases

REFERENCE STANDARDS

COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Sulfur Dioxide NTRM-81694 CC-162835 96.1 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Sulfur Dioxide Horiba VIA-510 851221093 NDIR 12/8/2008

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYST: e DATE: 12/8/2008

FRED PIKULA

Tel; +1 908-252-9300  Fax: +1 908-252-0811
www.spectragases.com



" 3434 Route 22 West, Branchburg, New Jersey 08876 USA
Bpectra 9 y
Spectra Gases, Inc. ISO 9001:2000

Shipped from: 80 Industrial Drive, Alpha, NJ 08865

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE #: G1

CUSTOMER: Arrow Env. Consulting CYLINDER # : CC-17894

SGIORDER #: 1561316 CYLINDER PRES: 2000 PSIG

ITEM# : 7 CGA OUTLET: 660

P.O#: 090812

CERTIFICATION DATE: 9/9/2009
EXPIRATION DATE: 9/9/2011

CERTIFICATION HISTORY

DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Sulfur Dioxide 9/2/2009 90.71 ppm 91.1 ppm +-1%
9/9/2009 91.44 ppm
BALANCE Nitrogen

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Sulfur Dioxide NTRM-81694 CC-162845 96.1 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
' DATE(S)
Sulfur Dioxide Horiba VIA-510 851221093 NDIR 8/20/2009

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYST: C I/ DATE: 9/9/2009

CODY HAMLIN

Tel: +1 908-252-9300 Fax: +1 908-252-0811
Www.spectragases.com



Bpectra

Spectra Gases, Inc.

3434 Route 22 West, Branchburg, New Jersey 08876 USA

Shipped from: 80 Industrial Drive, Alpha, NJ 08865

ISO 9001:2000

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE # :
CUSTOMER: Arrow Env. Consulting CYLINDER #: CC-126897
SGI ORDER #: 151316 CYLINDER PRES: 2000 PSIG
ITEM# : CGA OUTLET: 660
P.O.#: 090812
CERTIFICATION DATE: 9/9/2009
EXPIRATION DATE: 9/9/2011
CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Sulfur Dioxide 8/28/2009 191.7 ppm 191.9 ppm +- 1%
9/9/2009 192.1 ppm
BALANCE Nitrogen
PREVIOUS CERTIFICATION DATES: None
REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Sulfur Dioxide GMIS-1 CC-128150 194.4 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Sulfur Dioxide Horiba VIA-510 851221093 NDIR 8/20/2009

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYL§NDER PRESSURE IS LESS THAN 150 PSIG.
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