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MEMORANDUM
TO: Dry Gas Standard Manufacturers
VIA: Dry Gas Standard Distributors
FROM: Laura D. Barfield, Alcohol Testing Program Manager
DATE: March 20, 2009

SUBJECT: Source of Dry Gas Standard(s) for Florida

The Florida Department of Law Enforcement Alcohol Testing Program is currently seeking sources of
dry gas standard for approval for use in Florida. Only the manufacturer of the dry gas standard may be
approved. If you are interested in becoming a possible source of dry gas standard in Florida, please
complete the following questions and supply the required documentation. This information can either
be faxed, mailed or emailed to me.

Should you have any questions, please feel free to contact me at (850) 617-1280 or at
laurabarfield@fdle. state.fl.us. '

THE FOLLOWING INFORMATION MUST BE SUPPLIED EBQH A MANUFACTURER OF DRY GAS
STANDARD, ALSO KN AS ETHANOL BREATH STANDARD:

REQUIREMENTS OF CHAPTER 11D-8, FLORIDA ADMINISTRATIVE CODE

11D-8.002 Definitions.
(20} Dry Gas Standard - a standard consisting of a mixture of alcohol and gas which produces a
known alcoho! vapor concentration used to verify the calibration of a breath test instrument.

11D-8.0036 Approval of Dry Gas Standards Source. _

(1) The Department shall approve a source of dry gas standards for use by agencies in the State of
Florida. The source approved by the Department shall be an enfity that manufactures dry gas
standards and meets the following requirements:

(a}) The source must produce dry gas standards which are traceable to the National Institute of
Standards and Technology.

(b) Each dry gas standard lot produced by the source must be certified by the source as to its contents
and alcohol vapor concentration,
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{c) The source must be capable of producing a minimum of 300 cylinders of dry gas standard during a
thirty day period at an alcohol vapor concentration of 0.08 g/210L.

(d) The source must have performed and documented tests that demonsirate that the source's dry gas
standards are reliable for at least two years from the date of manufacture.

(2) Dry gas standard cylinders produced by the approved source must not be used beyond the
expiration date.

1.

ARE YOU AN ENTITY THAT MANUFACTURES DRY GAS STANDARD?

a. WHAT IS THE BUSINESS NAME OF THIS ENTITY?

b. WHAT IS THE PHYSICAL ADDRESS, TELEPHONE NUMBER, FAX NUMBER AND
CONTACT PERSON FOR THIS ENTITY?

¢. ALTHOUGH MANY VENDORS MAY SELL YOUR PRODUCT, DO YOU HAVE AN
OFFICIAL DISTRIBUTOR FOR YOUR DRY GAS STANDARD?

d. IF SO, WHAT 1S THE NAME, PHYSICAL ADDRESS, TELEPHONE NUMBER, FAX
NUMBER AND CONTACT PERSON FOR THIS DISTRIBUTOR?

DO YOU MANUFACTURE A 0.08 g/210L DRY GAS STANDARD?

IS YOUR DRY GAS STANDARD TRACEABLE TO THE NATIONAL INSTITUTE OF

STANDARDS AND TECHNOLOGY (NIST)?

a. 1S THIS TRACEABILITY DOCUMENTED FOR THE USER?

DO YOU PROVIDE A CERTIFICATE OF ANALYSIS FOR EACH LOT OF DRY GAS

STANDARD PRODUCED?

a. DO YOU PROVIDE A CERTIFICATE OF ANALYSIS FOR THE LOT WITH EACH BOTTLE
OF DRY GAS STANDARD?

ARE YOU CAPABLE OF PRODUCING A MINIMUM OF 300 CYLINDERS OF DRY GAS

STANDARD WITHIN A THIRTY DAY PERIOD?

a. WHAT IS THE APPROXIMATE MAXIMUM AMOUNT OF DRY GAS STANDARD THAT
CAN BE MANUFACTURERED IN A THIRTY DAY PERIOD?

b. WHAT IS THE APPROXIMATE MAXIMUM AMOUNT OF DRY GAS STANDARD THAT
CAN BE MANUFACTURED IN A 24 HOUR PERIOD?

DO YOU HAVE DOCUMENTATION THAT DEMONSTRATES YOUR PRODUCT IS RELIABLE

FOR AT LEAST TWO YEARS FROM THE DATE OF MANUFACTURE?

DOES YOUR DRY GAS STANDARD HAVE AN EXPIRATION DATE?

a. IS THIS EXPIRATION DATE LISTED ON THE CYLINDER OF DRY GAS STANDARD?

b. IS THIS EXPIRATION DATE LISTED ON THE CERTIFICATE OF ANALYSIS FOR THE
LOT OF DRY GAS STANDARD?

DOES YOUR DRY GAS STANDARD CONSIST OF A MIXTURE OF ALCOHOL AND GAS

WHICH PRODUCES A KNOWN ALCOHOL VAPOR CONCENTRATION? :

a. WHAT IS THE NAME OF THE GAS (BALANCE GAS) THAT THE ALCOHOL IS MIXED
WITH?

REQUIRED DOCUMENTATION TO BE PROVIDED:

a. A COPY OF A SAMPLE CERTIFICATE OF ANALYSIS THAT IS USED WITH YOUR DRY
GAS STANDARD. ‘

b. ACOPY OF A SAMPLE LABEL FROM A BOTTLE OF THE DRY GAS STANDARD.

¢. A COPY OF YOUR PRODUCT RELIABILITY REPORT:

i. INCLUDE INFORMATION FROM AT LEAST TEN (10) DIFFERENT LOTS AND
ENSURE AT LEAST TWO OF THESE LOTS ARE FOR A 0.08 g/210i DRY GAS
STANDARD.

d. DOCUMENTATION SUPPORTING THE TRACEABILITY OF YOUR DRY GAS STANDARD
TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (FOR EXAMPLE,



YOUR CERTIFICATE OF ANALYSIS, A COPY OF YOUR ANALYTICAL PROCEDURE,
OR OTHER DOCUMENTATION THAT SUPPORTS THIS).

e. A COPY OF A SPECIFICATIONS SHEET FOR YOUR PRODUCT, IF AVAILABLE.

f. A COPY OF A SAMPLE WORK ORDER, IF AVAILABLE.

T

PROCESS

10.  BRIEFLY DESCRIBE HOW YOUR DRY GAS STANDARD IS MANUFACTURED. INCLUDE
ANY QUALITY ASSURANCE AND QUALITY CONTROL PROCESSES THAT ARE
IMPLEMENTED IN THIS MANUFACTURING PROCESS.

a. IF YOU PREPARE A MASTER CYLINDER:

b
ih.
iii.
iv.
V.

vi.

Vil
viil.

Xi.

WHAT IS THE APPROXIMATE SIZE OF THE MASTER CYLINDER?

IS THIS MASTER CYLINDER CONDITIONED OR CLEANSED PRIOR TO USE?
DO YOU ENSURE THE MASTER CYLINDER IS EMPTY PRIOR TO FILLING?
HOW IS THE MASTER CYLINDER FILLED?

WHAT |S THE PURITY OF THE ETHANOL AND BALANCE GAS USED FOR
PREPARING THE MASTER CYLINDER?

DO YOU BEGIN WITH LIQUID ETHANOL AND LIQUID BALANCE GAS AND
CONVERT THEM TO GASES WHILE BLENDING THE MASTER CYLINDER?

IS THERE A NAME FOR THE MASTER CYLINDER FILLING PROCESS?

IS THERE A 'REAL TIME' ANALYSIS OF THE GAS MIXTURE AS THE MASTER
CYLINDER IS BEING FILLED?

HOW MANY MASTER CYLINDERS CAN BE FILLED AT ONE TIME?

IS THERE A WAITING PERIOD AFTER FILLING THE MASTER CYLINDER PRIOR
TO CONINUING WITH THE MANUFACTURING PROCESS? IF SO, HOW LONG
IS THIS WAIT PERIOD?

IS THE MASTER CYLINDER ANALYZED FOR CONCENTRATION AND
PRESENCE OF CONTAMINANTS? IF SO, WHAT ANALYTICAL METHOD IS
USED AND ARE NIST TRACEABLE STANDARDS USED DURING THIS
ANALYSIS?

b. IN THE PREPARATION OF THE INDIVIDUAL DRY GAS CYLINDERS (OR LOT OF DRY
GAS STANDARD CYLINDERS):

i
.
il
iv.
V.

vi.

vii,

THE DRY
1.

DO YOU CONDITION OR CLEANSE THE CYLINDERS PRIOR TO USE?

DO YOU ENSURE THE CYLINDER 1S EMPTY PRIOR TO FILLING?

HOW MANY CYLINDERS CAN BE FILLED DURING THIS PROCESS?

WHAT IS THE MAXIMUM NUMBER OF DRY GAS STANDARD CYLINDERS THE
MAKE UP A LOT?

IS THERE A WAITING PERIOD AFTER THE FILLING OF THE DRY GAS
STANDARD BOTTLES? IF SO, HOW LONG IS THIS WAIT PERIOD?

IS EACH BOTTLE OF DRY GAS STANDARD FROM THE LOT ANALYZED FOR
CONCENTRATION AND CONTAMINATION? IF SO, WHAT ANALYTICAL
METHOD IS USED AND ARE NIST TRACEABLE STANDARDS USED DURING
THIS ANALYSIS?

DO YOU MAINTAIN ANY CYLINDER(S) FROM A LOT FOR STABILITY AND/OR
SHELF LIFE TESTING?

TA P
WHAT DO YOU CALL YOUR PRODUCT?



12, WHAT ARE THE SIZES AND TYPES OF DRY GAS STANDARD CYLINDERS YOU CAN
PRODUCE (FOR EXAMPLE, 105 LITER, 28 LITER, 108 LITER; ALUMINUM OR STEEL
CYLINDERS)?

13. IS THERE ANY SPECIAL STORAGE OR HANDLING CONSIDERATIONS?

a. WHAT WILL HAPPEN IF THE PRODUCT IS STORED IN EXTREME HOT
TEMPERATURES?

b. WHAT WILL HAPPEN IF THE PRODUCT IS STORED IN EXTREME COLD
TEMPERATURES?

¢. WHAT ARE THE SHIPPING REQUIREMENTS?

4.  HOW ARE LOT NUMBERS ASSIGNED?

a. IS THERE ANYTHING UNIQUE ABOUT THE LOT NUMBER THAT CAN BE USED TO
IDENTIFY A MANUFACTURE DATE, AN EXPIRATION DATE OR SOMETHING
REGARDING THE MANUFACTURING PROCESS?

15. IS THERE ANY QUALITY ASSURANCE OR QUALITY CONTROL REVIEW IMPLEMENTED

: IN THE LABELING OF THE CYLINDERS FOR A LOT OF DRY GAS STANDARD?

16. IS THERE ANY QUALITY ASSURANCE OR QUALITY CONTROL REVIEW IMPLEMENTED
IN THE CREATION OF THE CERTIFICATE OF ANALYSIS FOR A LOT OF DRY GAS
STANDARD?

17. 1S YOUR DRY GAS STANDARD MANUFACTURED AT MORE THAN ONE FACILITY? IF SO,
PLEASE IDENTIFY ALL LOCATIONS WHERE DRY GAS STANDARD IS MANUFACTURED.

18.  HOW ARE THE DRY GAS STANDARDS ORDERED AND SHIPPEDR?

a. DO CUSTOMERS PLACE ORDERS WITH THE MANUFACTURER OR THROUGH A
DISTRIBUTOR? .

b. IS THE DRY GAS STANDARD SHIPPED FROM THE MANUFACTURER OR THE
DISTRIBUTOR?

¢. HOW DO YOU SHIP YOUR DRY GAS STANDARD?

COST
19.  WHAT IS THE APPROXIMATE COST OF A BOTTLE OF 0.08 g/210L DRY GAS STANDARD?
20.  DOES THIS PRICE INCLUDE SHIPPING? IF NOT, WHAT IS THE APPROXIMATE
ADDITIONAL COST OF SHIPPING THE PROCDUCT?
21.  WHAT METHOD(S) OF PAYMENT IS ACCEPTED?
a. WHO RECEIVES PAYMENT, THE MANUFACTURER OR THE DISTRIBUTOR?

OTHER HELPFUL INFORMATION

22 DO YOU SUPPLY DRY GAS STANDARD TO ANY OTHER STATE(S) THAT USES
EVIDENTIARY BREATH TEST INSTRUMENTATION FOR BREATH ALCOHOL ANALYSIS?
a. IF SO, PLEASE LIST THESE STATES AND THE BREATH TEST INSTRUMENT(S) USED.
23. IS IT POSSIBLE FOR YOU TO PREPARE DRY GAS STANDARDS FOR THE FOLLOWING:
a. 0.00 g/210L (BALANCE GAS ONLY)?
b. 0.04 g/210L ETHANOL?
c. 0.10 g/210L ETHANOL?
d. 0.30 g/210L ETHANOL?
e. 0.00 g/210L ETHANOL AND/OR 0.08 g/210L ETHANOL + 0.03 g/210L ACETONE?
24.  IF POSSIBLE, PLEASE PROVIDE AN APPROXIMATE COST FOR THE DRY GAS
STANDARDS LISTED IN QUESTION 23 (A THROUGH E).
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Barfield, Laura

From:
Sent:
To:

Cc:
Subject:
Attachments:

Laura,

Hagan, Pam [pjhagan@alcoholtest.com]

" Wednesday, April 08, 2009 1:53 PM

Barfield, Laura
Eicke, Sheila; Tryfonos, Andrew; Hall, Toby; Settles, Tom
Dry Gas

DRY GAS STANDARD SOURCE APPROVAL QUESTIONAIRE 3-21-09 - F..pdf: CMI
Brochure.pdf; cmi cert label 40709.pdf; Ethanol Job.pdf; Ethanol SOP - ISO cert.pdf; NMi
208.6ppm.jpg; NMi NIST.jpg; Calgaz Letterhead 01-06.pdf: cert of reg qsr 3-09 -3-10.pdf;
NIST traceability and analysis of ethanol 06-27-07.pdf; NIST Traceable weights report.pdf; Ed
Conde Data 1.xis; Ed Conde Data 2.xls; 2AL stability data.xIs; 6D stability data.xls;
Qualification Information for BrAC.xls; Quaiification methods for BrAC SOP.pdf

Attached, please find the information I have received from Air Liquide. Should you have
any questions, please do not hesitate to contact me.

Pam

Pamela J. Hagan
Technical Sales Manager

CM|, Inc.

316 East Ninth Street
Owensboro, KY 42303
Toll Free: 866-829-9260
Office: 270-685-6294
Cell: 270-748-0805
Fax: 270-685-6678

Web: www.alcoholtest.com

IMPORTANT WARNING:. The information in this message (and the documents attached o it, if any) is confidential and may be legally privileged. It is
intended solely for the addressee. Access o this message by anyone eise is unauthorized. If you are not the intended recipient, any disclasure,
copying, distribution or any action taken, or omitted to be taken, in reliance on it is prohibited and may be unfawful. If you have received this message in
error, please delete alf electronic copias of this message (and the documents attached ta it if any), destroy any hard copies you may have created and
notify me irmmediately by replying to this email. Thank you.

8/5/2009



THE FOLLOWING INFORMATION MUST BE SUPPLIED FROM A

MANUFACTURER OF DRY GAS STANDARD, ALSO KNOWN AS ETHANOL
BREATH STANDARD:

REQUIREMENTS OF CHAPTER 11D-8, FLORIDA ADMINISTRATIVE CODE

11D-8.002 Definitions.
(20) Dry Gas Standard — a standard consisting of a mixture of alcohol and gas which produces
a known alcohol vapor concentration used fo verify the calibration of a breath test instrument.

11D-8.0036 Approval of Dry Gas Standards Source.

(1) The Department shall approve a source of dry gas standards for use by agencies in the
State of Florida. The source approved by the Department shall be an entity that manufactures
dry gas standards and meets the following requirements:

(a) The source must produce dry gas standards which are traceable to the National institute of
Standards and Technology.

(b) Each dry gas standard lot produced by the source must be certified by the source as {o its
contents and alcohol vapor concentration.

{¢) The source must be capable of producing a minimum of 300 cylinders of dry gas standard
during a thirty day period at an alcohol vapor concentration of 0.08 g/210L.

(d) The source must have performed and documented tests that demonstrate that the source’s
dry gas standards are relfiable for at least two years from the date of manufacture.

(2) Dry gas standard cylinders produced by the approved source must not be used beyond the
expiration date.

1. ARE YOU AN ENTITY THAT MANUFACTURES DRY GAS STANDARD? Yes.
a. WHAT IS THE BUSINESS NAME OF THIS ENTITY?
Calgaz division of Air Liquide Advanced Technologies US.
b. WHAT IS THE PHYSICAL ADDRESS, TELEPHONE NUMBER, FAX NUMBER
AND CONTACT PERSON FOR THIS ENTITY?
821 Chesapeake Drive, Cambridge MD 21613. Andrew Tryfonos Director of
Business Development, Tel: 732-975-9847 Fax: 732-975-9857
¢. ALTHOUGH MANY VENDORS MAY SELL YOUR PRODUCT, DO YOU HAVE
AN OFFICIAL DISTRIBUTOR FOR YOUR DRY GAS STANDARD? Yes
d. IF SO, WHAT IS THE NAME, PHYSICAL ADDRESS, TELEPHONE NUMBER,
FAX NUMBER AND CONTACT PERSON FOR THIS DISTRIBUTOR?
CMI Inc. 316 East 9™. Street, Owensboro, KY 42303, Pam Hagan 866-835-0690
2, DO YOU MANUFACTURE A 0.08 g/210L DRY GAS STANDARD? Yes
IS YOUR DRY GAS STANDARD TRACEABLE TO THE NATIONAL INSTITUTE
OF STANDARDS AND TECHNOLOGY (NIST)? Yes.
a. IS THIS TRACEABILITY DOCUMENTED FOR THE USER? Yes.
4. DO YOU PROVIDE A CERTIFICATE OF ANALYSIS FOR EACH LOT OF DRY
GAS STANDARD PRODUCED? Yes.
a. DO YOU PROVIDE A CERTIFICATE OF ANALYSIS FOR THE LOT WITH
EACH BOTTLE OF DRY GAS STANDARD? Yes.
5. ARE YOU CAPABLE OF PRODUCING A MINIMUM OF 300 CYLINDERS OF DRY
GAS STANDARD WITHIN A THIRTY DAY PERIOD? Yes.

(%)



a. WHAT IS THE APPROXIMATE MAXIMUM AMOUNT OF DRY GAS
STANDARD THAT CAN BE MANUFACTURERED IN A THIRTY DAY
PERIOD? Approximately 3000 cylinders.

b. WHAT IS THE APPROXIMATE MAXIMUM AMOUNT OF DRY GAS
STANDARD THAT CAN BE MANUFACTURED IN A 24 HOUR PERIOD?
Approximately 150 cylinders.

DO YOU HAVE DOCUMENTATION THAT DEMONSTRATES YOUR PRODUCT

IS RELIABLE FOR AT LEAST TWO YEARS FROM THE DATE OF

MANUFACTURE? Yes.

DOES YOUR DRY GAS STANDARD HAVE AN EXPIRATION DATE? Yes.

a. IS THIS EXPIRATION DATE LISTED ON THE CYLINDER OF DRY GAS
STANDARD? Yes.

b. IS THIS EXPIRATION DATE LISTED ON THE CERTIFICATE OF ANALYSIS
FOR THE LOT OF DRY GAS STANDARD? Yes.

DOES YOUR DRY GAS STANDARD CONSIST OF A MIXTURE OF ALCOHOL

AND GAS WHICH PRODUCES A KNOWN ALCOHOL VAPOR

CONCENTRATION? Yes.

a. WHAT IS THE NAME OF THE GAS (BALANCE GAS) THAT THE ALCOHOL
IS MIXED WITH? Nitrogen

REQUIRED DOCUMENTATION TO BE PROVIDED:

a. A COPY OF A SAMPLE CERTIFICATE OF ANALYSIS THAT IS USED WITH
YOUR DRY GAS STANDARD. Provided

b. A COPY OF A SAMPLE LABEL FROM A BOTTLE OF THE DRY GAS
STANDARD. Provided

¢. A COPY OF YOUR PRODUCT RELIABILITY REPORT: SOP for Qualification
Methods for Ethanol Breath Standards and Cylinder preparation and syringe
injection of low atmospheric vapor pressure hydrocarbons, provided.

1. INCLUDE INFORMATION FROM AT LEAST TEN (i0) DIFFERENT
LOTS AND ENSURE AT LEAST TWO OF THESE LOTS ARE FOR A
0.08 g/2101 DRY GAS STANDARD. Provided.

d. DOCUMENTATION SUPPORTING THE TRACEABILITY OF YOUR DRY GAS
STANDARD TO THE NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY (FOR EXAMPLE, YOUR CERTIFICATE OF ANALYSIS, A
COPY OF YOUR ANALYTICAL PROCEDURE, OR OTHER
DOCUMENTATION THAT SUPPORTS THIS). Provided.

e. A COPY OF A SPECIFICATIONS SHEET FOR YOUR PRODUCT, IF
AVAILABLE. Provided.

f. A COPY OF A SAMPLE WORK ORDER, IF AVAILABLE. Provided.

THE MANUFACTURING PROCESS

10.

BRIEFLY DESCRIBE HOW YOUR DRY GAS STANDARD IS MANUFACTURED.
INCLUDE ANY QUALITY ASSURANCE AND QUALITY CONTROL PROCESSES
THAT ARE IMPLEMENTED IN THIS MANUFACTURING PROCESS.

a. IF YOUPREPARE A MASTER CYLINDER:



il.

iv.

viii.

ix.

X1

WHAT IS THE APPROXIMATE SIZE OF THE MASTER CYLINDER?
47AL 7052L at 2200psig.

IS THIS MASTER CYLINDER CONDITIONED OR CLEANSED PRIOR
TO USE? Yes.

DO YOU ENSURE THE MASTER CYLINDER IS EMPTY PRIOR TO
FILLING? Yes. _

HOW IS THE MASTER CYLINDER FILLED? Gravimetrically utilizing
NIST traceable weights.

WHAT IS THE PURITY OF THE ETHANOL AND BALANCE GAS USED
FOR PREPARING THE MASTER CYLINDER? Ethanol 99.5%, Nitrogen
99.9%

DO YOU BEGIN WITH LIQUID ETHANOL AND LIQUID BALANCE
GAS AND CONVERT THEM TO GASES WHILE BLENDING THE
MASTER CYLINDER? Yes.

IS THERE A NAME FOR THE MASTER CYLINDER FILLING
PROCESS? No. Since our acquisition of Scott Specialty Gas we do have
access to their FLXBlend system for filling cylinders. Questions viii
through x refer to this proprietary system.

IS THERE A ‘REAL TIME’ ANALYSIS OF THE GAS MIXTURE AS THE
MASTER CYLINDER IS BEING FILLED? Yes.

HOW MANY MASTER CYLINDERS CAN BE FILLED AT ONE TIME?
Typically 1 to 5.

IS THERE A WAITING PERIOD AFTER FILLING THE MASTER
CYLINDER PRIOR TO CONINUING WITH THE MANUFACTURING
PROCESS? IF SO, HOW LONG IS THIS WAIT PERIOD? 24 hours.

IS THE MASTER CYLINDER ANALYZED FOR CONCENTRATION
AND PRESENCE OF CONTAMINANTS? IF SO, WHAT ANALYTICAL
METHOD IS USED AND ARE NIST TRACEABLE STANDARDS USED
DURING THIS ANALYSIS? Yes. Varian Gas Chromatograph calibrated
with NIST traceable Standard Reference Materials.

b. IN THE PREPARATION OF THE INDIVIDUAL DRY GAS CYLINDERS (OR
LOT OF DRY GAS STANDARD CYLINDERS):

i
i

i,

iv.

DO YOU CONDITION OR CLEANSE THE CYLINDERS PRIOR TO USE?
Yes. :

DO YOU ENSURE THE CYLINDER IS EMPTY PRIOR TO FILLING?
Yes.

HOW MANY CYLINDERS CAN BE FILLED DURING THIS PROCESS?
It depends on the size cylinder. We can fill 48 6D / 105L cylinders from 1
47AL master.

WHAT IS THE MAXIMUM NUMBER OF DRY GAS STANDARD
CYLINDERS THE MAKE UP A LOT? It depends on the cylinder size. For
a 6D 105L cylinder 48 is the maximum lot size.

IS THERE A WAITING PERIOD AFTER THE FILLING OF THE DRY
GAS STANDARD BOTTLES? IF SO, HOW LONG IS THIS WAIT
PERIOD? No.



vi. IS EACH BOTTLE OF DRY GAS STANDARD FROM THE LOT
ANALYZED FOR CONCENTRATION AND CONTAMINATION? IF SO,
WHAT ANALYTICAL METHOD IS USED AND ARE NIST TRACEABLE
STANDARDS USED DURING THIS ANALYSIS? We analyze 10% of the
Iot size with an IR unit calibrated with NIST traceable SRM’s (Standard
Reference Materials.)

vii. DO YOU MAINTAIN ANY CYLINDER(S) FROM A LOT FOR
STABILITY AND/OR SHELF LIFE TESTING? No.

THE DRY GAS STANDARD PRODUCT

11.
12.

13.

14.

15.

16.

17.

18.

WHAT DO YOU CALL YOUR PRODUCT? DryGaz by Calgaz.

WHAT ARE THE SIZES AND TYPES OF DRY GAS STANDARD CYLINDERS

YOU CAN PRODUCE (FOR EXAMPLE, 105 LITER, 28 LITER, 108 LITER;

ALUMINUM OR STEEL CYLINDERS)? 15L/Alum, 28L/Alum, 34L/Alum,

58L/Alum/Steel, 105L/Steel and 554L/Steel

IS THERE ANY SPECIAL STORAGE OR HANDLING CONSIDERATIONS? Yes.

a. WHAT WILL HAPPEN IF THE PRODUCT IS STORED IN EXTREME HOT
TEMPERATURES? Cylinders should not be exposed to temperatures above 125
degrees F. This will activate the safety relief valve and release the contents.

b. WHAT WILL HAPPEN IF THE PRODUCT IS STORED IN EXTREME COLD
TEMPERATURES? At extreme low temperatures the ethanol may condense.
The condensation of the ethanol will vary depending on the temperature and
ethanol concentration. _

¢. WHAT ARE THE SHIPPING REQUIREMENTS? DOT-39, Compressed Gas
N.O.S. UN1956

HOW ARE LOT NUMBERS ASSIGNED? Automated System Generated.

a. IS THERE ANYTHING UNIQUE ABOUT THE LOT NUMBER THAT CAN BE
USED TO IDENTIFY A MANUFACTURE DATE, AN EXPIRATION DATE OR
SOMETHING REGARDING THE MANUFACTURING PROCESS? Every lot
number is unique and can be used to trace the original Master cylinder,
manufacturing date, analytical instruments used actual analysis and the
operators involved. '

IS THERE ANY QUALITY ASSURANCE OR QUALITY CONTROL REVIEW

IMPLEMENTED IN THE LABELING OF THE CYLINDERS FOR A LOT OF DRY

GAS STANDARD? Yes.

IS THERE ANY QUALITY ASSURANCE OR QUALITY CONTROL REVIEW

IMPLEMENTED IN THE CREATION OF THE CERTIFICATE OF ANALYSIS FOR

A LOT OF DRY GAS STANDARD? Yes.

IS YOUR DRY GAS STANDARD MANUFACTURED AT MORE THAN ONE

FACILITY? IF SO, PLEASE IDENTIFY ALL LOCATIONS WHERE DRY GAS

STANDARD IS MANUFACTURED. No. Cambridge Maryland is the only facility

that manufactures the Dry Gas mixtures in non refillable cylinders. The Cambridge

manufacturing plant is an ISQO 9001/2000 registered facility.

HOW ARE THE DRY GAS STANDARDS ORDERED AND SHIPPED?



COST

19.

20.

21.

a. DO CUSTOMERS PLACE ORDERS WITH THE MANUFACTURER OR
THROUGH A DISTRIBUTOR? Orders are placed via CMI, the Original
Equipment Manufacturer.

b. IS THE DRY GAS STANDARD SHIPPED FROM THE MANUFACTURER OR
THE DISTRIBUTOR? 1t can be drop shipped for the OEM directly to the
customer or from the OEM’s facility.

¢. HOW DO YOU SHIP YOUR DRY GAS STANDARD? It depends on the
customers requirements. We can ship by air or road.

WHAT IS THE APPROXIMATE COST OF A BOTTLE OF 0.08 g/210L DRY GAS

STANDARD? Approximate Price - $95.00 each

DOES THIS PRICE INCLUDE SHIPPING? IF NOT, WHAT IS THE APPROXIMATE

ADDITIONAL COST OF SHIPPING THE PRODUCT? The provided cylinder price

includes ground transportation charges. Hazardous Material (Hazmat) surcharges

are an additional charge. The approximate Hazardous Material surcharge for a

cylinder shipment via ground transportation is $20.00. ‘

WHAT METHOD(S) OF PAYMENT IS ACCEPTED? Master Card, Visa, American

Express, Check

a. WHO RECEIVES PAYMENT, THE MANUFACTURER OR THE
DISTRIBUTOR? CMI, Inc., the original equipment manufacturer

OTHER HELPFUL INFORMATION

22.

23,

24,

DO YOU SUPPLY DRY GAS STANDARD TQ ANY OTHER STATE(S) THAT USES

EVIDENTIARY BREATH TEST INSTRUMENTATION FOR BREATH ALCOHOL

ANALYSIS? Yes.

a. |F SO, PLEASE LIST THESE STATES AND THE BREATH TEST INSTRUMENT{(S)
USED. Montana (1-8000), Ohio (I-8000), Oklahoma (1-8000), Arizona (I-8000)

IS IT POSSIBLE FOR YOU TO PREPARE DRY GAS STANDARDS FOR THE

FOLLOWING:

a. 0.00 g/210L (BALANCE GAS ONLY)? Yes.

b. 0.04 g/210L ETHANOL? Yes

¢. 0.10 g/210L ETHANOL? Yes

d. 0.30 g/210L ETHANOL? Yes

e. 0.00 g/210L ETHANOL AND/OR 0.08 g/210L ETHANOL + 0.03 g/210L
ACETONE? Currently under review.

IF POSSIBLE, PLEASE PROVIDE AN 4PPROXIMATE COST FOR THE DRY GAS
STANDARDS LISTED IN QUESTION 23 (A THROUGH E). Pricing based upon
quantity of cylinders required. Please advise approximate cylinder quantity.
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DryGaz by Calgaz

Dry Gas Standards for CMI Analyzers

DryGaz by Calgaz calibration gases are engineered to provide accurate
calibration verification of CMI breath alcohol testing instruments. They are an
integral design feature of CMI breath analyzers and used at the factory to
ensure instrument performance pricr to delivery. Prepared by Calgaz,

a world leader in specialty gas technology, DryGaz by Calgaz products are
manufactured in an 1S0-9001:2000-certified production facility, and cylinders
are individually analyzed and pressure checked to ensure quality.

Drygaz by Calgaz Features

B Guaranteed +2% analytical accuracy (of nominal value)
and 2-year shelf life provide accurate, dependable

instrument calibration to help prevent faulty instrument
readings

B Certificate of Analysis provided with each cylinder
ensures product integrity and provides a detailed audit trail
by unique cylinder number

B NHTSAAPPROVED as listed on their Conforming
Products List of Calibrating Units

B Direct traceability to National institute of Standards &
Technology (NIST) standards ensures reliable product accuracy

® Barcode and expiration date appearing on cylinder label are
clearly visible when installed in the instrument i

Available Gas Concentrations in Nitrogen Balance DryGaz by Calgaz

( Nominal Values ) Standards are available
0.040 gf210L 104.2 ppm equivalent In two convenient cylinder
0.045 g/210L 117.2 ppm equivalent Sizes:

105-liter steel{above)

0.080 g/210 208.4 ppm equivalent And
0.085 g/210L 221.4 ppm equivalent 34-liter aluminum (left).
0.100 g/210L 260.5 ppm equivalent
0.105 g/210L 273.5 ppm equivalent

316 East 9th Street, Owensboro, KY 42303 Toll Free: 1-866-835-0690
Fax: 270-685-6268 www.alcoholtest.com

DryGaz by Calgaz are registered trademarks of Calgaz division of ALATUS.
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CERTIFICATE OF ANALYSIS
EBS - ETHANOL BREATH STANDARD

INVOICE#: 326720641

CMI PO#: 373080
316 EAST NINTH STREET CMI ITEM #: 340129
OWENSBORC, KY 42303 DATE: 07 Apr 2009

ANALYTICAL ACCURACY: +/- 2%
PRODUCT EXPIRATION: 07 Apr 2011

CALGAZ LOT#: 585711
ETHANOL IN NITROGEN

COMPONTENT PPM { BAC )
ETHANOL 208.4 (0.080)
NITROGEN BAL
REFERENCE STANDARD CYLINDER CONCENTRATION PPM
NIST TRACEABLE STANDARDS* D751989 209,1

* CERTIFICATION TRACEABLE TO N.I.S.T. RGM ETHANOL STANDARDS

MANUFACTURED DATE: 07 Apr 2009 CALOAZ CYLINDER SIZE: 6D

APPROVED BY :

"We certify that all the c¢ylinders for the Lot numbers identified herein are manufactured and tested within the requirements
of CFR 49 part 178.65 and that physical and chemical test reportsare on file and copies will be furnished upon request.®

CALGAZ, DIV. OF AL ADVANCED TECHNOLOGIES vU.8. LLC
821 Chesapeake Drive, Cambridge, MD 21613-0149
Phone: (410)228-6400 Fax: {410)228-4251
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95395 OTH-CAMBRIDGE MD

Jobs From 607214
Sort By Job

S5t

SE

B

To 807214

ZZ Discrete Job Routing Sheet

Report Date: 06~APR—2003 05:07

ov

3

Job: 607214 Job Mass Loaded on 02-APR-2009 15:05:45 (set UOM: CYL Start Quantity: 80.00
Sched Group: NH¥C2HSCH MANIFOLDS Build Sequence: Line:
Assembly: CZMIA740185 2AL 260.5PPM C2HSOH/NZ Bill Revision: 0 07-APR-08 (00:00 Locator:
R AT R oy, /AT 0%
Complation Subinventory:
Operations
Op Seq: 10 Scheduled Qty:  80.00 Quartity noa%sn -

Op Coda: Guantity Rejected: ___
Departmertt:  Filling CQuantity Scrapped: _______
Descripion: FILL PRESSURE 530 PSI Comments: Datafntials: .

Resources ’
Resource Schedule :
Seq Seq . Resourca Usage Rate UOM  Basis Capacity  Activity
10 10 13200 0.01 HR ltem+ 1.00
20 10 132001 0.01 HR Iterm+ 1,00
Requirements
Component | Supply t Date Required
tem Dascription Subinventory Lecator tot Number Required Quantity
CZP0sss CYLINDER 2AL Shop_Floor RB1.--—- G(:100013 07-APR-09 £0.000000
CZP1613 BRASS VALVESNVITON Shop_Floor RB1,~——— CG100000 07-APR-09 80.000000
. Shop_Floor RB1,—~~~ 13
CZMA47740274 47AL 284PPM C2HSOH/MN2 Full_Mst 600703 ._mF 07-APR-08 4560000
MSDS ‘ & P5A
\m..w
g 4
5512



Aeport Date:  Ub—AFTI 2 Uo7

96395 OTH-CAMBRIDGE MD
ZZ Discrete Job Routing Sheet Page: 2 of 3

Jobs From 607214 To 807214

Sort By Job
| KL
Job: BOT214 Job Mass Loaded on 02—-APR-2009 15:05:45 (sex UOM: CYL Start Quantity: 80.00
Sched Group: NH3/CZH50H MANIFOLDS Build Sequence: Line:
Assembly: CZM2A740185 2AL 260.5PPM G2HSOH/NZ Bilt Revision: 0 07-APR-08 00:00 Locstor:
_E__s-aﬁga_ﬂﬁs—-ﬂﬂ Routing Revision: 0 07-APR-09 00:00
| | Completion Subinvantory:
Opsrations o
Op Seq: 20 Scheduled Gty:  B0.00 Quarntity Gampleted: @v
Op Code: Quantity Rejected:
Department.  Filling Quantity Scrapped: M—
Descripion: - : Comments: Date/Initials: f
. Resources
Rasource Schedule : (./ /
Seq Seq Resource UsageRale UOM  Basis Copacity  Activity A\
10 20 10000 0.02 HR Iterm+ 1.00
20 20 10000L 0.02 HR Hemr+ 1.00
Operafions
Op Seq: 20 Scheduled Qfy:  80.00 Quantity Completed: m
Cp Gode: Quantity Rejected: B
Department: Lab Cruanftity Scrapped: i
Description: Comments: Date/nitials: g\
Resources

Rasource Schadule
Seq Seq Resource UsageRats UOM  Basis Capacity  Activity
10 30 60000 0.25 HR Lt 1.00

20 30 60000L 0.2 HR Lot 1.00



96395 OTH-CAMBRIDGE MD
’ ZZ Discrete Job Routing Sheet

Jobs From 807214 To 607214

-Sort By Job
Job: BOT214 Job Mass Loaded on 02-APR—2009 15:05:45 (ser UoMm: CYL
Sched Group: NH3/C2H50H MANIFOLDS Build Sequance:
Assambly: CZMZ2A740195 AL 280.5PPM C2HSOH/NZ - Bilt Rewision: 0
AN o Suimertoy
Completion Subinventory:
Cperations
Op Seq: 40 Scheduled Qty:  80.00
Op Code:
Department:  Filling
Description:
Resourcas
Resource Scheduls
Seq Seq Resource UsageRate UOM  Basis
10 40 31000 0.01 HR ltem+
20 40 31000L 0.01 HR I1tom+

Report Dats: 06-APR-2009 05:07

Page: 3

of 3

DD ——

07-APR-0% 0000
07-APR-09 00:00

Comments,

Capacity  Activity

1.00
1.00

Start Quantity: 80.00
Line:
Locator:

Quantity Completed:
Quantity Rejected:
Quantity mn_.mvvon”
Datefinitials:

e

Amw



96395 OTH-CAMBRIDGE MD

Report Date:  16-MAR=2008 12:00

: ZZ Discrete Job Routingsheet i Page: 5 of . B
Jobs From 600700 To 600703
Sor' By Job
Job: 600703 UOM: KG Start Cuantity: 7.99
Sched Group: MIX ROOM . Build Sequanca: Une:
Assembly: CZM47740274 47AL 264PPM C2HS0H/N2 Bill Revision: 0 16-MAR-09 11:51 Locator:
_i_!_Em___—-__—-E _ Routing Revision: 0 16-MAR—08 11:51
Completion Subinventory: Full_Mst
Operations
OpSeq: 10 Scheduled Qty:  7.99 Quarntity Completed:

Op Code: Cuantity Rejected:
Department: Filfing Quantity Scrapped: _
Description: Comments: Date/Inftials: ______

Resources ] -
Resource Schedule N\u O
Seq Seq Resource Usage Rate UOM  Basis Capacty  Activity BTG
— ——T
ek S
10 10 20000 0.05 HR Iterrr+ : 1.00
20 10 20000L Q.05 HR Hom+ 1.00 - .JD
Requirements 7 =
Component " Supply | Date Required
Item Description Subinvertory Locator Lot Number Requirad Quantity
CZM49270269 49 59LHEM2(SUPPLY) Full_Mst 0014 16-MAR-(9 0.153032
Comments: 44 PS] Full_Mst @
. Full Mst 100004
Full_Mst 506788 .
Full_Mst 596787
Full_Mst 594099
CZPL7400001 ETHANOL Full_Mst 008 16-MAR-09 0.003474
Comments: 44 PSI Full_Mst oﬁ
Full_Mst e mom
CZPL3700008 NITROGEN BULK Full_Mst - V2D 16-MAR-C9 7.830577
Comments: 2213 PS! Full_Mst Lava

MSDS



$6385 OTH-CAMBRIDGE MD Report Date:  18-MAR-2009 12:00

ZZ Discrete Job Routing Sheet Page: 6 of 5
Jobs From 600700 To 600703
SortBy Job
Job: 800703 UOM: KG Start Quantity: 7.99
Schad Group:  MIX ROOM Build Sequence: Line:
Assembly: CZMA4T740074 47AL 284PPM C2H50HMN2 Bill Revision: Q 16-MAR-08 11:51 Locator:
_!—!EEBE_EHHEE Routing Revision: 0 18-MAR-09 11:51
I, Completion Subinvertory: Fyll_Mst
COperations
OpSeq: 20 Scheduled Qty: 7.99 Quantity Completed:
Op Codea: Quantity Rejacted: —_—
Department: Lab Quantity mﬂmuvon —
Description: Commenis: Date/lnitials: _____
Rasources
Resourca Schedule
Seq Seq Resourcs Usage Rate LIOM Basis Capacity  Activity
1o 20 60000 0.03 HR Ibem+ 1.00

20 20 60000L 0083 HR item+ 1.00



CALGAZ, LLC Cylinder HUHBER
Praparation and 08.05.01.015
Standard Operating S8yringes Injection
Procedure of Low Atmoapheric
Vapor Preasgsure PAGE
Hydroocarbons Page 1-of 3
DATE
01/07/05
SUPEREFDEA
A 08.05.01.015 09/04/02
Ortg) APPROVED bl DEPY. N V1 J7 4 DAY REVIENED/APFEOVED BY
- ) Ui , /A 2 Moy~

1. SCOPE - The methods described in this procedure afg intended for the

]

cylinder preparation and syringe injection of low atmospheric vapor
pressure hydrocarbonsa.

BIGNIFICANCE AND USE - To provide the necessary operating detalls to
assure spafe and effective preparation of low atmospheric vapox
presgure hydrocarbons. Do not use this procedure for parts ox
equipment not listed in or referenced to in this SOP. Improper
preparation may result in potential hazards to the operator or uper.
Thia procedure is to be carried out with the gravimetriec preparation

" of nonreactive gas mixtures SOP.

w

INTERFRRENCE - Proper operation of the scale is critical. Drafte and

impurities in the sgyringe or starting compenents will render this
method ineffective.

. EQUIPMENT

4.,1. CGA adapter from 350 to % Swagelok (with septum)

4.2. Scale accurate to 10.01 g and calibrated using weights traceable
to the National Institute of Standarde and Technology

4.3, Master Cylinder Processing Oven

4.4. Size 49 Master Cylinder (approximate capaclty 285 cu, ft.)
4,5, Crucible

4.6. OGlass SByringes

4.7, Vacuum Grease

. REAGENTS AND MATERIALS - All reagents and materials used will have

been approved by incoming inspection, have a known purity and a lot
number assigned.

. HAZARDS - The operations outlined in this SOP present inherent hazards

due to the eguipment, pressures and gas/liquid employed., No person

may perform any operationg in this procedure unless they have been

trained in the use and limitations of the eguipment, the hazards

associated with pressures and gas/liquid employed and are authorized

in writing by his/her supervisor.

6.1. All instructions in SOP 03.01.102 will be followed for all gas
mixtures.




BUBJECT NUMBER

CALGAZ, LLC  Cylinder 08.05.01.015
Preparation and PAGE
gtandard Operating Syringe Injection
Procedure of Low Atmospheric peom Page 2 of 3
Vapor Pressure
Hydrocarbons 01/07/08

BUPERGEDES

08.05,01.015 09/04/02

6.2. No mixture of flammable components (50% LFL or greater) and
oxidizers will be made without written approval of mix by the
BUpErviBOY.

6.3. All mixtures containing a flammable component will be analyzed
prior to adding an oxidizer to assure the final mixture is below
the LFL of the flammable component(g). Analysis of premixtures is
permissible to meet this requirement.

7. BAMPLING, 'TEST SPECIMENS, AND TEST UNITS
7.1. An SPC log will be maintained prior to use on each scale.

7.2, All mixtures will be 100% analyzed.

7.3. No individual performing a task will be permitted to do a final
inspection of that task.

7.4, All cylinders will wunderge a prefill, £ill1 and postfill
indpection stated in the cylinder and container preparation section
of the SOP manual.

8. PREPARATION OF EQUIFPMENT

8.1. Follow the procedures in the instruction and operation manual for
initial set up, cleaning and equipment maintenance.

8.2. Prior to placing the unit into operation perform the SPC checks
of the equipment.

8.3, Prepare a size 49 cylinder in the master cylinder processing oven
at 120°C.

8§.4. Insure that the wmanifold nitrogen inlet valve is closed and that
the vacuum valve (master valve to N, vacuum aspirator), and
atmospheric vent/vacuum {blow-down) valves are open.

8.5. Slowly open the individual cylinder valve and allow the residual
gas in the cylinder to vent/vacuum. When opening the individual
cylinder valve, c¢heck for valve cperation. If any valves are hard
to open or close, remove the cylinder from service and maxk it as
having a bad valve and return it to cylinder malntenance, Close
atmoespheric vent/vacuum valve,

8.6. Slowly open the manifolds high wvacuum valve and pull a
manifold/cylinder vacuum below 100 millitorxr. If vacuum cannot bhe
obtained, check for leaka.



SUBJECT HUMBER

CALGAZ, LLC Cylinder 08.05,01,015
‘ Preparation and BAGE
Standard Operating Syringe Injeation
Procadure of Low Atmospheric po— Page 3 of 3
Vapor Pressure
Hydrocarbong 0L/07/08

SUPERBEDES

08.05.01.015 09/04/02

8.7. SBlowly open the N, inlet valve and pressurize the cylinder to a
minimum of 15 psig. ?J

8.8. Cloge the N; inlet valve
§.9. Repeat steps B.4, 8.5 and B.6.

8.10. Shut cylinder off under vacuum, remove from cven and attach
CGA adapter with septum in place,

9. PROCEDURE :
9.1, Place the syringe on the scale and tare the scale to zero.

$.2. Pour the appropriate liquid into a clean and dry crucible.

9.3. See Mixture Specification Sheet for £111 specification for low
atmospheric vapor pressure component. g

9.4. Draw the proper amount of liguid into the syringe.

2.5. Weigh the filled syringe. Record weight.

$.6. Inject the syringe needle into the aeptum of the adapter. Open -
the valve of the master cylinder slightly ahead of your injection
of the ligquid hydrocarbon.

9,7, Reweigh the syringe. Subtract mass of empty syringe from mass of

filled syringe to calculate actual gramg of liguid added. Record
this value on the mixture work sheet.

9.8. Complete mix using the gravimetric preparation of nonreactive gas °°
mixtures SOP 08,05.01,005 for remaining cowponents,

10. REPORT

10.1. Complete the appropriate side of the Mixture Work Sheet and
attach to cylinder.

10.2. Where a Cuatom Mixture Specification Sheet is issued for a single
mixture attach the gsheet to the Mixture Work Sheet.
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Calgaz
Div. of Air Liquide Advanced Technologies U.S,, LLC
821 Chesapeake Drive
Cambridge, MD 21613

L N B R TR g e e e Y

Ts hereby granted the right and license to use the QSR® Registered Finn
Symbol and to be listed in the Quality Systems Registrars, Inc. "Register of
Certified Quality Systems" under the conditions specified in QSR®’s Contract
and ISO 9001:2000 (ANSI/ISO/ASQ Q9001-2000) for the following scope:

Preparation of specialty gas and gas mixtures, packaging, analysis, and seles.
The scope also applies to the associated gas handling hardware design,
assembly, packaging and sales. This cextificate also covers the activities at Unit
-12 Waterloo Park Industrial Estate, Upper Brook Street, Stockport, SKI 3BP,
UK,

Exelusions: 7.5.1 Control of production and service provision (item £, post-
delivery activities only); 7.5.2 Validation of processes for production and
service provision,

R R e o e e A O S S e e s T T e

The period of registration is from March 8, 2009 to March 7, 2010,
Registered Firm Since March 8, 1594,

Certifiente Number: QSR-217

January 19, 2009

Secott R. Kleckner Date
President
@ QUALITY SYSTEMS REGISTRARS, INC.
Kh\\ 22375 Brocterick Drlve, Suite 260 » Sterling, Virginia 20166 A.Nﬁ.ﬂ
HGMT. §Y5. Ph 703-478-0241 » Fx 703-478-0645
fvA (152 Wwww.gsr.com
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Descriqtion:

Method of
praparation:

Resuft:

Uncertainty:

Traceability:

Stabitity:

“Cylinder:

_ (infq?r§§_f§tiomlly 8ccepted measurament standards.

5 .
g N e

e ¥l
i ,

L
s
M

o

CERTIFICATE

Nederlands Meetinstituut Number: 318492-02

Page 1 of 1

Gaseous primary reference material (PRM), cyfinder number MG0295.

The cy!:p‘ g;‘;%g?t-Ms 2 -m-xtur"e.of ethanol in nitrogen. _

X preparation in accordance with Intetnational Standard 1S 6142: 2001
:-:-- lysis - Preparation of calibration gas mixtures - Gravimetric method).

After giegraration ( 2004.06-09) the composition was verified.

Concentration ethenal ..., .. :{ 2086 = 1,0)x 10° mol/mol. -

: !':; &
The reported uncertdinty oF measurement is based on the standarg uncertainty of
measurement muttipligd by a covarage factor k = 2, which for a narmal
distribution corresporids to a coverage probability of approximately 95%. The
standard uncertainty of measurement has been determined in accordance with

the Guide to the Expression of Uncertainty in Measurement (GUM).
. The results of the catlbration services of NMi VSL are traceable ta primary and/or

<=7

Tyl

, LA o>
 Tha stability of similar gasawixtures in this type of cyfinders is ng};rly checked -
and no evidence of significint change in composition hasbeen obisérved overa

e

period of two years, pravided the cylinder Pressure. dos.riot drop below 1 MPa.

R i .
oQ #lu ‘ ﬁdll'. The cylinder has a water
volume of S L and is pressurized tq‘?"[,‘S KAPA. Cylifi oF outlet conforms to DIN 1

The PRM is contained in s passivatsd diLirlum

This corditam kmuwfh CRmEEA 2 Mansusrment CApABITRT (CMCK) TT IR included In Appancin € of the Mutue! Rucopaiion Acangament (MRA}
aegn w&mmmmumwmmm. tinder the MAA. 31 parscla ning InTTes racognise the velioiy 0F eath GOhry £abaYan
T mpaSNEmEnT ot R the uaNtYAL, TONQET NS MRt LNCEIAYa: pactfied In Appanifi C (Hor datails soe hopetikoddt bipm ).

Nedariands Mestisntivunre NI B.Y, This cericaty (5 sued yndar tha provision thet no
Schobmakerstras 97, Deife (M) {CRomber of Commarce 1. 27.228,701) frxporHblify & accepted and Tt e appiicent gives
*.0. Pox 654, 2600 AR Delfy (N0 warranty for esch respondiblitty against thied pertias.
phone <3115 2E91%00 Subsicialry Cormpanles: .

fax D igzERZIN NN Ve Swindan Ladoratorium B.v. (72283001 pInietion S i canfty s puretied,
veabdite  www.reninf N Cyrdn 9.V, (27.223.418) writtan partnlssion.

emall  AmiGnminl Verispeer B.V. (27.22¢.700)



DECLARATION OF EQUIVALENCE

Chemical Science and Technology Laboratory
National Institute of Standards and Technology - NIST
Gaithersburg, MD., United Stated of America

and

Nederlands Meetinstituut,
Van Swinden Laboratorium - NMi - VSL
Delft, The Netherlands

NIST and NMi declare that on July 1, 2003 the suites of primary standard gas mixtures
developed and maintained in both the Institutes, comprising a range of analyte concentrations
in the stated diluent gas as listed in Annex 1, can be considered as equivalent within the stated

uncertainties. This declaration shall expire on July 1, 2004 at which time a new declaration
shall take effect.

This declaration is based on the results of intercomparisons carried out between the two
Institutes. A continuous program of intercomparisons has been agreed to in order to maintain
this declaration and is outlined in a mutual Memorandum of Cooperation, effective July 1,
1999.

Willie E. May, Chief Date

Analytical Chemistry Division

Chemical Science and Technology Laboratory
National Institute of Standards and Technology
Gaithersburg, MD 20899 USA
01-301-975-3108

Ed W.B. de Leer Date
Scientific Director

Nederlands Meetinstituut

Van Swinden Laboratorium B.V.
Delft, The Netherlands
31152691 500



CALGAZ

Ptease note that the NMi statement of equivalence with NIST is the current one as posted on the NMi
website.

Please note that it is an "evergreen” statement “This declaration shall expire on July 1, 2005 at which
time a new declaration shall take effect.”
NMi now goes by a different name please see the following website htto:/iwww.vsl.nl/news/nmi-van-

swinden-laboratorium-will-be-known-as-ysl/302
NIST only supplies ethanol in liquid form. NMI supplies the ethanol dry gas standards.

CALGAZ, DIV. OF AL ADVANCED TECHNOLOGIES U.S.1LC
821 Chesapeake Drive, Cambridge, MD 21613-0149 U S.A. » Phone (410)228-6400 + Fax (410)228-4251
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Calgaz
Div. of Air Liquide Advanced Technologies U.S., LLC

821 Chesapeake Drive
Cambridge, MD 21613

Is hereby granted the right and license to use the QSR® Registered Firm
Symbol and to be listed in the Quality Systems Registrars, Inc. "Register of
Certified Quality Systems" under the conditions specified in QSR®’s Contract
and ISO 9001:2000 (ANSI/ISO/ASQ Q9001-2000) for the following scope:

Preparation of specialty gas and gas mixtures, packaging, analysis, and sales,
The scope also applies to the associated gas handling hardware design,
assembly, packaging and sales. This certificate also covers the activities at Unit
12 Waterloo Park Industrial Estate, Upper Brook Strqet, Stockport, SK1 3BP,
UK.

Exclusions; 7.5.1 Contrel of production and service provision (item £, post-
delivery activities only); 7.5.2 Validation of processes for production and
service provision.

The period of registration is from March 8, 2009 to March 7, 2010.
Registered Firm Since March 8, 1994.

Certificate Number: QSR-217

January 19, 2009

Scott R. Kleckner Date
President
AN QUALITY SYSTEMS REGISTRARS, INC.
K m\ 22375 Broderick Drive, Suite 260 » Sterling, Virginia 20166 mmﬁ,
NGHT. §Y3. Ph 703-478-0241 » Fx 703-478-0645
AvA {052 WWW.QSL.COMm
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CALGAZ

June 27, 2007

NIST Traceability and Analysis of Ethanol Mixtures

Our primary source of accuracy lies in the gravimetric method. Gas mixtures are prepared
by means of weight calculations using scales that are certified against weights traceable to
National institute of Standards and Technology (NIST). The preparation method involves the
precision measurement of liquid ethano! into the cylinder. The finished standard is then analyzed
against Nmi/NIST Standard Reference Materials to assure accuracy. All instrumentation is
calibrated prior to analysis and after every fifth sample or two hours which ever occurs first.

The primary instrument used for analysis is the Datamaster CDM. This is the same
instrument utilized by the National Highway Traffic Safety Administration at the Volpe Center,
Cambridge MA, to verify accuracy. The Datamaster's performance range is as follows:

Range 0.005-0.600 BrAC.

Accuracy, 0.002 or better BrAC

Precision, 0.002 or better BrAC

We also use a Varian 3800 series Gas Chromatograph as a secondary verification of
accuracy. The gas chromatograph is used to compare the peak response of ethanol in a certified
standard to the peak response of ethanol in the sample.

We analyze each sample five times and report the average value in order to avoid random
error occurrences. Mix specialists are trained on all applicable procedures and training is
documented to Calgaz training procedures.

A leak and pressure check, utilizing a Mass Spectrometer, is performed on 100% of the
cylinders.

Jandes Hogan

uality Sy§tems Manager

Calgaz, a division of ALATUS
821 Chesapeake Drive, Cambridge, MD 21613-0149

Phone: (410) 228-6400 - Fax: (410) 228-4251
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CARLTON SCRLE 410-546-0328 p.5

12103/ 408d  1b:hHR 4188412765 MD DEPT OF AG PAGE  64/83
1.3
Maryland
Department of Agriculture A | Moryend Leating Indutry
Office of Morketog, Animol Industrlas
dnd Consumer Services

Martin O'Mallsy. Gowernor The Wiyne A, Cawley, i, Builkding
Anthony 6. Brown. Lt. Governar 50 Harey 5. Yrumun Pa

Marylund 2H0
Roger L. Richardson, Secretary TV Daers O iy 4 Aetey
e

410.841.5700 Baklmare/Anmpolis
301.261.8105 Washingran, DL,
110.841.5999 Fax

Ear F. Hanca, Deputy Secrvenry e wansmdsstte.md.ux 8004925550 Toll Free
WEIGHTS AND MEASURES SECTION
REPORT QF TEST

For: Eleven 20 kilogram cast iron field standard weighta.

Waight Serial Nos.: 101 through 111

Submitted By: Carlton Scale

6697 Hobbe Road
Salisbury,MD 21804
Maker: Troemmsyr

The measurements were determined by SOP No. 8 (March 2003), Recommended
Standard Operationa Procedure fox Medium Accuracy Calibration of Mags
Standaxde by Modified Substitution, NIST Interagency Report, Selected
Laboratory and Measuxrement Practices, and Procedures to Suppoxrt Basmic
Masa Calibrations, NISTIR 6969, (2003) . RBach item described above has
been compared with Maryland Mass Standards (traceable to National
Standarda) and is aocurate within the tolerances set Eorth in Table 2
through 5, NIST Handbook 105-1 (Revised 1990), Each item has the
following valua;

{Conventional Mass)

Description Appaxent Maes {Expanded ke=2)
{ve 8.0 g/co) Uncertainty
AS LEFT
(kilogram) (kilagram) (kilogram)
101 20 b 20.0006071 0.0000810
102 20 * 20,0005821 0.0000820
103 20 i 20.0006221 0.00008B10
104 20 * 20.0006121 0.0000810
105 20 * 20,0008121 0.00008310
106 20 * 20,0005921 0.0000810
107 20 * 20.0006171 0.0000810
108 20 * 20.0006022 0.0000810
109 20 * 20.0006221 0.0000810
iio0 20 * 20.0008971 0.0000810
111 20 * 20.000592) 0.0000810
Btate Teat No.: 13641
Test Completed: October 24, 2008

Expires:
Obsexrver:

October 31, 2009
2MW
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CARLTON SCALE 410-546-0329 p.G

42/ 0D 2OUB  Lnlon A1v841 2765 MD DEPT OF AG PAGE B5/85
Maryland -2 |
Department ongrlcuIture Agricutturs | Marvlonds Leading tacUrry
Offica of Marketing, Animal Ingustries
and Consumer Ser%ms

HOMLE700 BaltimorelAnmpols

Martin O'Malley, Governar Th-WaynoA.ClWh:
IOLIALBI0S Washingten, DL,

Jr. Building
Anthony @, Brown, Lt Governor 30 Marry 5. Truman Parkowny
Ruger L. Rickardsan, Sscreury A""'ﬁ? 5 Maryfnnd 21401

. 4106415999 Fu
| Eard €, Mance, Daputy Secrwtary mm’Mﬁrg&m?ﬂ 8004925590 Tolk Fres
WEIGHTS AND MEASURES S8ECTION
REPORT QFY TEST
State Test No.: 13641
Welight Sarial Nos.: 103-111
{Conventional Masa)
Deseription Appaxent Mass {(Expanded k=2)
(va 8,0 g/oe) Uncextainty
AS RECEIVED
{kilogram) {kilogram) {kilogram)
101 20 " 20.0025771 0.0000B1L0Q
102 20 * 20.0032171 6.0000810
103 20 * 20,0037121 0.60008210
ip4 20 * 20.0019171 0.0000810
1ps 20 * 20.0018971 ¢.0000810
1086 20 * 20.0032471 0.0000810
107 20 * 20.0019621 0.0000810
ios 20 * 20.00331771 0.0000810
109 20 * 20.0037321 0.0000810
110 20 * 20.0029521 0.0000810
111 20 * 20.0026871 0.0000810
* MASS STANDARD WAS ADJUSTED
Notg: This xeport can not be reproduced except in full without the

written app

roval of the Maryland Weights

Note: Report values indicate results at t

¥oto: Results apply only to the

I, Stephen A, Baxrey,
Maryland Department
is a true cop

of

Nviag

NVLAP Laboratory Code 200494-0
This report must not be uscd to ¢laim
product certification, approval, or
endorsament by NVLAP, NIST, or any
agency of the federel government,

{FAGE 2 of 2)

Metrologist for the Wei
of Agriculturs,
¥ of a public record an
records of the
1 furchexr certify
October 24,

d that I
$tate Primary Standa
that each item deacr
2008, to ensure its accuracy.

ima of test,

w"&si'éepherig A. Bardy

Metrologist

and Measures Laboratory.

items tested or calibrated.

ghts and Measures Section,
& State Agency, certify that this
am the official custodian
rds of Weights and Measures.
ibed above has been tested on
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12/96/2008 16:05 4168412765 MD DEPT OF AG
-
. ﬁ,\
Maryland ]
Department of Agriculture Aarkabuoe | Maryonds teading ndurty
Office of Morketing, Anlmel Industrics .
and Consurner Services
Hartin ©'Malley, Goyernor The Wayne A, Jr. Bullding 4108415700 Baltimare/Annapols
Anthany G. Brown, it Gowmer 50 l-hrr; s.«rf% 30,241 8108 Waskingeon, D.C.
Roger L. Richardsen, Seccatary B e e i Harsiand Ry 41084),5999 Fax .

Eart . Hance, Dapoty Sedrotary

For:

Submitted By:

Makex:
The measurements

Intrtet: Wywmdz staonmdus 800.492.5590 Toll Fran
WEIGHTS AND MRASURES SECTION

RERORT _OF TREST

Supplemental

Set of twenty-three field standard weights from 1
kilogram through 10 grams,

Kit Bexial No.: 038610

Carlton Scale
6697 Hobbe Road
Salisbury, MD 21804

Troamnexr
were determined by SOP No. 8§, Modified Subatitution,

Handbook 145, Handbook for the Quality Assurance of Metrological

Meagurements.

Bach item described above has heen compared with Maryland

Mass Standards (traceable to National Standards) and ia accurate within
the tolarances set forth in Table 2 through 5, NIST Handbook 105-1

(Raviged 1990}.

Deéscription

Each item has the following value:

(Convantional Maas)
Apparent Mass Expandad k=2
(vas 8.0 g/co) Uncertainty
AS LEFT AND AS RECEIVED

{kilogram) {kilogram) {kilogram)

1 i 1.0000205 0.00000%0
2 - 1.0000345 0.0000090
3 1 1.0000385 0.0000090
% 1 1.0000535 0.0000050
5 1 1.000085s8 ¢.00000%0
6 1 1,0000145 0.0Q00090
T 1 1.0000175 0.0000090 .
B 1 1.0000725 0.0000080
9 1 1.0000395 0.0000050
10 1 1.0000385 0.00000%0
11 b 1.0000770 0.0000090
12 i 1.06000320 0.0000030
13 1 1.0000185 C.0000080
14 1 1.0000325

State Tast No.:
Test Completed:
Expirge:
Observer:

# (PAGE 1 of 2)

126184

September 14, 2006

June 30,

JGH

0.0000090

2009 *sSctate of Maryland Legal Trageability
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£ <
Q™3 Maryland
o epartment Of Agl"lcu‘ture Agricvliure | Morvne: Leoding Indurvy
Office of Marketing, Arimal Industries
siiner Services
Martin O'Malley, Governor The Viayna A, Gy, i Bubdin 4108415700 Balcmore/Anmpalis
:ntllcnv G, Brown, Lt Governer m S%ﬁ%&?r ¢ 3012815106 V\:uhln;lm.D.C’.
oger L, Richardson, Secreury TTY Usery: It Maryland Rell 410.841,5999 Fox
Eart & Mance, Deputy Sacrwtary lméw:mma: w 800.442 5530 Toll Free

WEIGHTS AND MEABURES SRCTION
F
Supplemental

State Test No.: 125183
Kit Serial No,: 03610

{Conventional Magg)

Dascription Apparent Masg Expanded ke2
{ve B.0 g/ac) Uncertainty
AS LEFT AND A8 RECEIVED
{gram) {gram) (gram)

500 500.041052 0.006900

2 Boo 500.020052 0,006%00
300 300.023584 0.006700

200 200.020780 0.000260

100 100.009394 0.000200

S0 50,006267 0.000190

30 30.002065 0.0001%90

20 20.,001732 0.000180

10 10.0012€4 bD.0oo180

Note: This report can net be reproduced except in full without the
written approval of the Maryland Weights and Measures Laberatory.

Note: Report values indicate results at time of test,
Note: Resultes apply only to the items tegted or calibrated,
I, Stephen A. Barry, Metxologist for the Weights and Measures Section,

Maryland Departmant of Agriculture, a HState Agency, cerxtify that thip

I further certify that each item described above has baen tested on
September 14, 2006 te ensure its atcuracy.

- 8 @epheneA' :gm

Metrologist

® (PAGE 2 of 3)
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Jan 22 0S8 0B:47a CARLTON SCALE 4 v e
SLLRELROBG 16 @y 412449] Z76H MU BERT OF AR FAGE BLAIYS

Y

5 1
L - Maryland '
b cepartment OnggF iCU!tUT‘E : Favicwioany | Marylondts Leaing ety

Office of Morketing, Animol Industries
ond Consumey S trvicey

Martin Q'Maliey. Goveranr TheWiyne A Crwlay, jr. Buliding 408415700 Balcmore/Annupoy
Anthehy 6. Brown, L, Governor S0 Harry 5. Frumin Parkeey 3012619106 Washingsan, D.G,
Rogor L. Ft!:hurdwn.snrtury #T“;‘ﬂ:::,rg:{ ':;dri‘] :;::nd Relsy 410,541 5999 Fax

Earl . Hanea, Deputy Secreciry lm.une\:w'ww.mdl.smemd.tin BDGAS25E98 Ta!l Free

WEIGHTS aRD MELSURER BECTION
EBEPORT™®T o ¥ T EB T
Supplemental

For: Twenty 50 pound, two 3o pound; two 25 pound, one 20
pound, one 10 kilegram, and one 5 kilogram cast iron
Zield standayg weights.

Weight Serdigpi No.: Ses description field
P.O. Number: 0B1g2¢e

Subinittaqg By: Caxltor Scale

6697 Hohba Road

Salisbury, Mb 21504
Makay Toledo, Troemner, R.8. Co., and Unknown
The measurements wexe determined by gop No. B (March 2003), Recommendsd
Standard Operations Procedure for Medium aAccuracy Calibration of Mass
Standards by Modifisd Substitution, NigT Interagency Report, Selected
Laboratory and Measurement Practices, and Procedures to Support Rasic
Mass Calibrations, NISTIR 6969, (2003, Each item describeg ahove haa
been compared with Maryland Mass Standarde (tracezble to Natignal
Standards) ang is accurate within the tolerances set forth in Table 2
through 5, NIST Handbook 108-1 (Reviseqg 1980} . Bach item has the
following value;

{Conventional Mass)

Degeription Apparent Masg Expanded keg
{va 8.0 g/cc) Uncertainty
AS LEFT anD A8 RECEIVED
(kilogram; (kilogram) {kilogram)
1 10 10.0001893 0.0D0D5RE
1. 5 5.0000933 0.0C001380
(pound) {pound) {pound)
1 50 45.95964244 0.00020000
2 S0 50.0025194¢8 0.00020000
3 50 49,2999747%>2 0. 00020000
4 Eo 48.88775%40 0.00020000
5 50 49,88980041¢6 Q.00024000
& 5G 48.5008%4953 ¢.Q0020000
7 50 S0.00117468 D.oGoR0000
8 50 49.95937785% 0.00020000
€tate Test No.: i3isip
Test Completed. September 25, npon
Expires: June 30, 2008 'State of Maryland Lega) Traceabilicy !
Observer JGH

& (PAGE 1 of 2)




410-546-03289

Jan 22 09 08:43a CARLTON SCALE L BEF Y L e B R

e 1

Maryland
ePartment of Agricultyure

Office of Murketing, Antnal indysieies
ond Consumer Services

Aprievtiore | Merytann, laadng budusuy

Mariin O'Maliny, Govarng, TheWapne A, Ciwloy, fr. Buileing 410,84).5700 Bulnere/Annapois
Anthony g, Brown, Le Gavernor 50 Har t 5 Tuoun Parkwgy 32608108 Warbingtan, D.C,
POESr L. Richardyon, Secrensey ,’f‘,!;’mﬁ;f”g.’,{‘;:‘,ﬂ,‘;‘,’;nd Pty 4108415999 Faog
T g, Hahct,Deputy Settbtary lmnmu:wuw.mdn.mu.md.m U00.£92.55% Yot Fres
WEIGHTS AND MNEASURES EECTION
B T Q TEST
Supplemental

State Tegt No, 131814
Weight Serial No.. Sae description fielg

{Conventional Mzam)
Description Apparent Maes

Expanded ky2
va 8,p 9/ce)

Uncertninty

A8 LEFYT AND 2g RECETVED
(Pound) {pound) {(pound)
b 50 49.99853934 0.00020n00
1o 50 49.99777954 0.00020000
11 50 30.00222185 0.00020000p
iz 50 50.00030353 0. 00020000
13 50 49.99521254 0.00020000
14 50 50.00244213% 0.00020000
15 50 50.ﬂ0018258 0‘00020000
g 50 80.00171473 0.00020000.
17 50 50.00210065 0.00020000
18 50 49.99971961 C.00026000
9 5D 50.00052429 0.00020000
20 S0 50.00025974 0.00020000
34 30 29.95990459 0.00013090
RC2 30 30.0007974¢ D.00013p00
26 25 25.00044795 0.00012000
g7 2E 25.00104320 0.00012000
RC1 20 20.00003139 0.00012000

Note: Resultg apply only g the itemg tested or calibrated.

1, Stephern 2. Barry, Metrologiat oY the Weights ang Measures Section,
Marylang Depavtment of Agriculture, a State Agerncy, cexrtify that this
18 a trye CopY of a puplie TECOrd and that g A the offieig? cuztodian
©f records of the State Primayy Standards of Veights and Measures,

further Certify that each item describeq above has beep tested on
Septembay 25, 2007 e cnsure itg Avcuracy.

® (PAGE 2 of 2)
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Jan 22 . CARLTON_SCALE

EpPartment of Agricultyre

Office of Morketing, Animot industzfep
and Consumer Services

Hartin C'Mubloy, Goveraor
Anthony G, Brown, Ly Boverne
Roegor 1. Richardapn, Secrerary
Earl F. Hance, Depusey Secretary

410-546-0329
mu G OF AG

The Vayne 4, Chovdey, jr. Bullhing
50 Marry § Truman Parfouryy
Annapolly, Mabdsnd 7140}

Lisers: Call wia Marpland fohy
hl!.’lnel:mmdn.lblemd.ul

WEIGHTS AND MERSURES SECTION

TES T

REPQRT OF

Supplamental

Set of twenty-five field
through 1/3¢ ounce, -

Kit serial No.: 05251

Carlton S8cale
6657 Hobbg Road
Salisbury, wmp 21804

Troemney
The Mmeasurements were determined
Handboak 145, Handbook for

Measurement s . Bach item described shove hag
Mass Standards

the tolerancen
(Revised 1830) .

Fer:

Submitted By

Maker:

Bet forth in Table 2 through 5,

(Conventional Mags)

Each item hay the following value:

Description Apparant Masg Expanded k-2
{ve 8.0 g/cc} Unecertainty
AS LEFT AND AS RECETVED
{pound) {pound) (pound)
1 2 2.00005139 0.00002000
2 2 2.00007894 0.00002000
3 2 2.00022524 0.00002000
4 2 2.02009438 0.00002000
5 2 2.00014728 0.00002000
3 2 2.00008666 0.00002000
7 2 2.050013075 0.00002000
8 2 2.000112423 0,0000200¢
8 < 2.00011432 0.00002000
1o 2 2.00013847 0.00002000
11 2 2.00012304 0.00602000
12 2 2.00008688 0.80002000
13 2 2.00011422 0.00002000
14 2 2.000149492 0.00002600
Stete Test No.: 136044

Test Completed: September &, 2008
Expires: June 30, 2009
Observer: JGH

§ (PAGE 1 of 2)

p.2

HasL Burn

-

Agrienvare | Mordordd Leodig Industey

410,64) 5200 Beltimore/Annapuhe:

101261 8106 Waslingion, D.C.
410.841.599% Fax
8004525590 Tolf Fres

standard weighte from 2 pounds

by S0P No, 8, Modified Substitution,
the Quality Assurance of Metrolog%cal
i beaen compared with Maryland

‘Brete of Msrylend Legal Trevesbility
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L2/BR/2606 16205 a1 48425765 MO IEF UF ARG FAGE

Maryland !
Department of Agriculture

Office of Morketing. Anima! Industrics
and Consumzr Services .

Martin O'Maitey, Governor

p.3
631t

Agricoliyre | Movplonds Leaday Indusiry

The Waghe I Cawiey, Jr. Building 4108455700 Buicknorethnnanolh
Anthony G, Brown, Lx Governos S0 Harry S.Ttw:un Parkuweay 301341 8104 Washingtos, D.C.
Rogor L. Rtehardson, Secronry . iy rck Han :;:”,ﬂ;‘ﬁ:nd Rety 4108415999 Fax
Earl F, Hanee, Deputy Seersiaty lneerack waiindistaceamdus 800452.55%0 Tell bree
WEIGHTS AND MRABURES SECTION
REPORT QF TEBT
Supplement.al

State Test No.: 12604a
Kit Seriel No.: 05251

{Conventional Mass)

Degecription Apparent Mass Bxpanded k=2
(vs B.0 g/acc) Uncertainty
AS LEFT AND AS RECEIVED
{pound) {pound) {pound)
1l 1 1.00009784 0.00001500
2 1 1.00008131 0.000C1600
6.E 0.5000D2297 0,.00501500
{ounce) {ounce) {ounce)
4 3.9959489 0.00C0149
2 2.000)783 0.0Q00100
p! 1.00004569 0.0000082
0.5 0.5000611 0.0000073
0.25 0.2459838 Q.0000068
0.128 0.1250281 C.000Q036
1 0,06250 0.0625216 0.0000036
2 0.08250 0.0625170 0.0000036

Note: This report can not be reproduced axcept in full without the
written approval of the Maryland Weights and Measures Laboratory.

Hote: Report values indicate results at time of test.

Note: kesults apply only to the iteme tested or calibrated.

I, Btephen A. Barry, Metrologist for the Weights and Measures Section,
Mzryland Department of Agriculture, a State Agency, certify that this
is a true copy of a public record and that I am the official cuscodian
of records of the State Primary Standarde of Weights and Msasuras.
I furcher certify that each item described above hae been rested on
September &, 2006 to encure its accuracy.
.wcﬁbfqégbi? fi*%tt

st'ephen A, Barry.

Metrologiat
& (PAGE 2 of 2)
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P&A 260.5ppm_58L

hrac=ppmxmmhg /1978800
abs{wet)=1n(5-vair)/{5-v)
abs {dry)=1n(5-vair)/{5-vecorr)
abg=fbrac | ]
v000=voltage from pure water and air carrier gas
Cyl. not rolled after receiving vQ00-vair=voltage from pure water.
veorr=v- (v000-vair)
v000-vail0.006333
brac vair v vCcorr abs |f-abs/brac
water 1 0.022667-6,7E-05
2 0.0266€67|-6.7B-05
3 0.027667-6.7B-05
ref . 1 0,440667|0,.085841(0, 903589
2 0.443667|0,085895|0.904159:
3 0.444667|0,.085913
4 0.,445667| 0.08573
5 0.446667|0.085949| 0.90473:
test 1 0.475|0,091788
2 0.477|0.091827
3 0.475|0,091385
4 0.47310.090943
5 0.474|/0.090962
[ 0.47510.091183
7 0.473|0.090943
8 0.475|0.090981
Q 0.474| 0.09076
10 0.475|0,090981 :
ref 1 0.494667|0.094933|0.904128
2 0.496667|0,094974|0,904511
3 Q.498667|0,095216|0,906818
4 0.498667|0.095014|0,9048%95
5 0.501667|0,094872|0,903545
water 1 0.055667|0.000135
2 0.057667|0,000135
3 0.057667|-6.7E-05
water 1 0.0223 0.029 0.006
2 0,027 0,033 0.006
3 0.028 0.034 0,006
water 1 0,055 0.062 0.007
2 0.057 0.064 0._007
3 0.058 0,064 0,006
v000-vaiy 0.006333




10deg. 260, 5ppm_S8L

P&A
brac-ppmxmmhg /1978800
aba (wet)=1n(5-vair)/ (5-v)
aba{dry}=1ln{(5-vair)/(5-vcorx)
abg=fbrac
: R e v000=voltage from pure water and air carrier g
Cyl. after receiving v000-vair=voltage from pure water.
veorr=v- {v000-vair)
v000-vail 0,007167
brac vair v veorr abg f=abs/brac
water 1 0.023833|-0,00023
2 0.024833(-0.00023
3 0.028833(-3.4E-05
ref. 1 0.441833(0.085896|0.904164:
2 0.443833{0,086133|0,906664
3 0.446833|0.086187|0,907236
4 0.447833|0,086004|0,905306
5 0.448833|0.086224|0.907618
test 1 0.473|0.091145
2 0,472|0,090924
3 0.473|10.091145
4 0.474|0.091164
5 0.473|0.090943
[ 0.475|0.091385
7 0.475{0.091182
8 0.474|0.090962
9 0.476|0.091202
10 0.476(0.091001
ref 1 0.49583310.094991|0.904672
2 0.497833(0.095233(0.906979
3 0.496832(0.0948092| 0.90294
4 0.495833(0,094183|0,896978
B 0.499833|0.094869|0.903514
water 1 0.053833(0,000168
2 0.055833|0,000169
3 0.057833(0.000169
water 1 0.025 0.021 0.006
2 0.026 0.032 0.006
3 0.029 0.036 Q.007
water 1 0.053 0.061 Q.008
2 0.055 0.063 0,008
3 0,057 0,065 0,008
v000-vaij 0, 007167




30deg.260.5ppm 58L

P & A
brac=ppmxmmhg,/1978800
abg (wet) =1n{5-vair)/(5-v)
abg (dry)=1ln{5-vair) / (5-veorr)
abs=fbrac |
v000=voltage from pure water and air carrier gas
Cyl. not rolled after receiving v000-vair=voltage from pure water.
vcorr=v- (v000-vair}
vQ00-vail 0. 005833
brac vair v veorr abg f-abs/brac
water 1 0.020167[3.35E-05
2 0.022167 | -0.00017
3 0.024167[3.35E-05
ref. 1 0.438167/0.085896|0.9504173
2 0.441167|0,086152|0.906862
3 0.443167|0.086188|0.907243
4 0.444167 | 0. 0862086 0.907434|
5 0.445167}!0.086023]0.905504
test 1 0.471/0,091106
2 0.473]0.091346
3 0.473;0.091145
4 0,473|0.091145
5 0.474]0.091164
6 0.475|0,091385
7 0.474|0.090962
8 0.474|0,090962
9 0.476(0.091202
10 0.476|0,091001
ref 1 0.494167|0.094621|0.901149
2 0.495167|0.094439|0,899416
3 0.496167(0,094459|0,899607
4 0.495167|0.094035|0,895568
5 0.497167(0.094277|10.897873
water 1 0.054167(3,37E-05
2 0.056167|3.37E-05
3 0.056167|3.37E-05
water 1 0.02 0.026 0.006
2 0,023 0.028 0.005
3 0.024 0.03 0.006
water 1 0.054 0.06 0.006
2 0.056 0.062 0.006
3 0.056 0.062 0.006
v0QQ0-vaij 0, 005833




P&n 260, 5ppm_537L

P& A
brac=ppmxmmhg/1978800
abg (wet) =In(5-vair)/{5-v)
abs (dry) =1n{5-vair)/ (5-vcorr)
abs=fbrac | ]
R R R v000=voltage from pure water and air carrier gas
not rolled after receiving v000-vair=voltage from pure water.
veorr=v-{v000-vair)
v000-vaiy 0.007167
brac vair v VCOrY abs f=absa/brac
water 1 0.024833! -3 .4E-05
2 0.027833]-3.4E-05
3 0.031833 | 0.000168
ref. 1 0.441833,0,086298|0,908401
2 0.444833i0.086353|0.908974
3 0.446833|0.086187|0.907236
4 0,447833|0. 086004 0.905306|
5 0,446833|0.085784(0.902993
test 1 0.472(0.090524
2 0.474|0.091164
3 0,474(0,090962
4 0.475(0.090981
5 0.476(0,091202
6 0.478(0.091241
7 0.476|0,091001
8 0.477 0.09102
9 0.479| 0,09126
10 0.479(0.091058
ref 1 0,496833|0,094809| 0.90294
2 0.495833|0.094183|0.896978
3 0,500833|0,095091(0.905631
4 0.501833|0.095111|0.905823
5 0.502833(0.095132|0.906015
water 1 0.055833(-3.4E~05
2 0,057833|-3.4E-05
3 0.058833[-3.4E-05
water 1 0.025 0,032 0.007
2 0,028 0.035 0.007
3 0.031 0.039 0.008
water 1 0.056 0,063 0,007
2 0.058 0.065 0.007
3 D.089 0. 066 0.007
v000-vai)0.007167




10deg.260,5ppm_537L

P & A
brac=ppmxmmnhg/1978800
abg (wet) =1n{5-vair)/(5-v)
abs{dry)=1n{5-vair)/ (5-vcorr)
abs=fbrac i |
; v000=voltage from pure water and air carrier gas
Cyl. not rolled after receiving v000-vair=voltage from pure water.
vcorr=v- (v000-vair)
v000-vail0.006667
brac vair v VCOrYr abs f=abs/brac
water 1 0.024333)-0.00013
2 0.025333-0,00013
3 0.026333| 6.7E-05
ref. 1 0.435333  0.085276 | 0,897637
2 0.439333|/0.085951[0.904748
3 0.441333 0.085987{0,905128
4 0.442333/0.086005 0.905318|
5 0.4433330, 086023 |0, 905509 i3
ctest 1 0.467|0.090626
2 0.47|0.090885
3 0.47(0.090684
4 0.469(0.090463
5 0.47|0.050482
6 0.472|0.090722
7 0.471|0.090501
8 0.472| 0.09052
9 0.474| 0.09076
10 0.474|0,090559
ref 1 0.491333|0,094194|0,897084
2 0.492333|0,094012|0,895351
3 0.493333|/0,094032]0,895541
4 0,494333/0,094052|0.8585731
5 0.496333|0.093687( 0.89226
water 1 0.051333|6,74B-05
2 0.052333|6.74E-05
3 0.053333|6.74E-05
water 1 0._025 0,031 0.006
2 0.026 0.032 0.006
3 0.026 0.033 0.007
water 1 0,051 0.058 0.007
2 0.052 0.059 0.007
3 0.053 0.06 0.007
v000-vaij 0,.006667




30deg.260.5ppm_537L

& A
brac=ppmxmmhg,/1978800
aba{wet)=1n{S5-vair)/(5-v)
abs{dry)=1n{5-vair)/{(5-vcorr)
abs=fbrac | [
v000=voltage from pure water angd air carrier gas
Cyl. not rolled after receiving v000-vair=voltage from pure water.
veorr=v- {v000-vair)
v000-vaiy 0.006333
brac vair v VCOrr absg f=abs/brac
water 1 0.026667|-6,7E-05
2 0.028667|-6.7E-05
3 0.029667|0.000134
ref . 1 0.442667| 0.08628|0.908207
2 0.445667|0.086334| 0.90878
3 0.445667|0.086133| 0,90666
4 0.447667|C,.0861659|0,907042
5 0.448667|0.086389|0.909354
test 1 0.473{0,091346
2 0.474/0,031164
3 0.474[0,091164
4 0.475|0,091385
5 0.476|0.091404
6 0.475|0.091183
7 0.475]|0.0981385
8 0.474| 0.09076
9 0.47510.090981
10 0.476|0.091202
ref 1 0.495667| 0.09455,0,900473
2 0,497667,0.094792|0.902779
3 0._499667,0.095034|0,905086
4 0.498667| 0.09461|0.901046
5 0_500667| 0.09465|0,901428
water 1 0.056667(-6.7E-05
2 0.057667|-6.7E-05
3 0.058667|0.000135
water 1 Q,027 0.033 0.006
2 Q.0Q29 0.035 0.006
3 0.029 0.036 0.007
water 1 Q.057 0.063 0,006
2 0.058 0.064 D.006
3 0.058 Q0,065 0.007
v000-vais 0. 006333
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P&A 115ppm 34L

P&xa |
brac-ppmxmmhg/1978800
abg (wet) =1ln(5-vair)/ (5-v)
abs (dry)=1n(5-vair)/ (5-vcorr)
abs-fbrac ] }
% sk v000=voltage from pure water and air carrier gas
Cyl. not rolled after receiving v000-vair=voltage from pure water.
veorr=v- {v000-vair)
v000-vail0.011167
brac vair v vCOorr abs f-abs/brac
water 1 0.002833(-0.00103
2 0.014833(-0,000413
3 0.025833(-0.00044
ref . 1 0.186833(0.031259|0.78148
2 0.192833(0,031298|0.78244
3 0.193833|0.031506(0.787648;
4 0.195833(0.031115[0.777884]
5 0.198823(0.031135[{0.778363:
test 1 0.21|0.034674
2 0.207/0.034854
k] 0.21/0.034875
4 0.208/0.034861
5 0.209|0.034868
[3 0.21[0.034674
7 0.209(0.034667
8 0.21|0,034674
9 0.208|0.034659
10 0.211]|0.034681
ref 1 0.242833(0.038927/0.77853
2 0.246833(0.038959|0,77918
3 0.250833[0,038789(0.77577
4 0.253833(0.039015(0, 78030
5 0.254833(0.039023(0.780469
water 1 0,069833(0.000372
2 0.069833(0.000777
3 0.069833(0.000777
water 1 0.008 0.014 Q.006
2 0.017 0.026 0.009
3 0.028 6.037 0.009
water 1 0.068 0.081 0.013
2 0.066 0.081 0.015
3 0.066 0.081 0.015
v000-vai|0.011167




-l aer receliving

voorr=v- {v0o0-vair)

10deg.115ppm 34L

lodeg. c

test

brac=ppmxmmhg /1978800

abs (wet)=1ln(s-vair)/(5-v)

abg (dry)=In(S-vair) /(5-vcorx)

abg=fbrac

vio0=voltage from pure water and air carrie

T gas

v000-vair=voltage from pure water.

v000-vai

0,011833

jwater

ref.

test

ref

water

wlml|wmjelwln||ololo|aa|a|e|w|w|e|n]s|wie|kiwv ol-

brac

vair

v

vCOorr

abs

f-abs/brac

0.010167

-0.00057

0.016167

-0,00017

0.022167

~0,00037

0.181167

0.,03129

0,782258

0.183167

0.031303

0.782578

0.186167

0.031322

0.783058

0.189167

0.031543

0.788574

0.189167

0.03114

0.778502

0.208

0.035063

.211

0.035487

.212

0.035495

212

0.035293

216

0,0235322

. 216

0,03512

Qc|lo|joic|o

.218

0.035135

0,222

0.035366

0.224

0.03538

0.228

0.035611

.241167

Q.,038779

244167

0,039005

239167

0.038965

.240167

0.038771

0.77541

244167

0.039005

0.780101

olo/o|lo|c| o

.060167

0.000439

0.059167

0.000236

0.059167

0.000438

water

.022

0.009

.028

0.011

.034

0.01

water

[=]N=]Q=]F=]

.072

0.014

o

.071

0.013

wlin|R|w e

0.071

0.014

v000-vai

0.011833




30deg.115ppm_34L

0deg. c test
brac=ppmxmmhg /1978800
abs (wet)=1n(S-vair) / (5-v)
abs (dry)=1n{s-vair) / {(5-vcorr)
abs=fbrac | C ]
v000=voltage from pure water and air carrier gas
Cyl. not rolled after receiving voo0-vair=voltage from pure water.
veorr=v- {(v000-vair)
v000-vail0.011833
brac | vair v vVCOOrYy abg f=abs/brac
water 1 0.013167|-0.00057
2 0.019167(|-0.00037
3 0.025167(-0.00017
ref . 1 0.177167|0.029656(|0.741394
2 0.182167|0.029485(|0.737114 .
3 0.183167|0.029289(0.732225 "
4 0.184167[0.029093[0.727333]
5 0.188167|0.029319(0.732975
test 1 0.203| 0.03281
2 0.206|0.033032
3 0.207(0.032837
[ 0.208(0,032844
5 0.21{0.032857
& 0.211{0.032864
7 0.215({0,032891
8 0.215/0.032689
9 0.218(0.032709
10 0.219(0,032513
ref 1 0.234167|0.035083|0.701658
2 0.238167(0.036328|0.726553;
3 0.241167[0.036755|0.735106;
4 0.244167|0.037183(0.743667;
5 0.245167|0.036786(0.735714
water 1 0,066167|0.000236
2 0.066167|0.000439
3 0.065167(0.000439
water 1 0.016 0.025 0.009
2 0.021 0.031 0.01
3 0.026 0.037 0.011
water 1 0.065 0.078 0.013
2 0.064 0.078 0.014
3 0.063 0.077 0.014
v000-vai|0.011833




P&A 115ppm_103L

& A
brac=pprmxmmhg/1978800
abs (wet) =1ln(5-vair)/(5-v)
abs (dry) =1n(5-vair)/ (5-veorr)
abg=fbrac ] |
i vo0o=voltage from pure water and air carrier gas
Cyl. not rolled after receiving v000-vair=voltage from pure water.
veorr=v-{v0o00-vair)
v000-val 0.012
bhrac vair v veorr abs f=abs/brac
water 1 0.011| -0.0006
2 0.018| -0.0004
3 0.025(0.000201
ref. 1 0,183/0,031269|0.781713
2 0.187(0.031093/0.777318
3 0.188|0.031099/0.77747
4 0.191; 0.03132j0.782993]
5 0,.192|0.031125|0.778114
test 1 0.212{0.035091
2 0.214(0.035106
3 0.217|0.035329
4 0.217(0.035127
5 0.218(0.034933
6 0.22(0,034745
7 0.221(0.034752
8 0.223(0.034766
9 0,.225|0,034982
10 0.227(0.034997
ref 1 0.245|0.038978| 0.7795
2 0.247|0.038994(0,77988
3 0.249%| 0.03901(0.78020
4 0.251|0.039229(0,78457
5 0.252(0.039237/0.784738
water 1 0.066(0.000405
2 0.067(0.000203
3 0.068(0.000203
water 1 0.014 0,023 0.009
2 Q.02 0.03 0.01
3 0,024 0.037 0.013
water 1 0,064 0.078 0.014
2 0,066 0.079 0.013
3 0.067 0.08 0.013
v000-vai 0.012




1odeg.11Sppm_103L

210deg. C test
brac-ppmxmmhg,/1978800
abs (wet)=1n{5-vair) /{5-v)
abs (dry) =1n{5-vair}/{5-vcorr)
abg=fbrac | |
i vooo=voltage from pure water and air carrier gas
Cyl. after re¢eiving v000-vair=voltage from pure water.
vCorr=v- {vo00-vair)
voo0-vai 0.0115
brac vair v vcorr abs f=abs/brac
water 1 0.0075| -0.0005
2 0.0145| -0.0001
3 0.0185| -0.0005
ref. 1 0.1745|0.031114(0.777846:
2 0.1775|0.031133|0.778323
3 0.1815|0.031359 0.783987 ¢
4 0.1825[0.031165(0.779118]
5 0.181510.030555|0.763867
tegt 1 0,.203(0,034624
2 0.207)0.034854
3 0.208(0.035063
4 0.208|0.034861
5 0.209|0.034868
6 0.212(0.035091
7 0.213|0.034897
: | 0.216| 0.03512
9 0.217|0.034925
10 0.219| 0.03494
ref 1 0.2415|0,038849(|0,77697
2 0.2445(0.039075({0.,.781502
3 0.2445|0.038873(0.77745
4 0.2465|0.038889|0.77777
5 0,2485(0.039107|0.782148
water 1 0.0635|0,000506
2 0,0635(0.000304
3 0.0665(0.000304
water 1 0.01 0.019 0.009
2 0.015 0.026 0.011
3 0.021 0.03 0.009
water 1 0.061 0.075 0.014
2 0.062 Q0.075 0,013
3 Q.065 0.078 0.013
v000-vai| 0.0115




30deg.115ppm 103L

£30deg. C test
brac=ppmxmmhg/1978800
abs {(wet)=1n{(5-vair)/(5-v)
abg (dry)=1n{5-vair)/(5-vcorr)
abs=fbrac
B vooo=voltage from pure water and air carrier gas
Cyl. not rolled after receiving v000-vair=voltage from pure water.
veorr=v- (v000-vair)
v000-vailo.011833
brac vair v veorr abs f=ahs/brac
water 1 0.010167|-0.00057
2 0.017167(-0.00037
3 0.025167(-0.00017
ref. 1 0.181167( 0.03129(0.782258
2 0.184167(0.030907(0.772673
3 0.188167|0.0332134/0.778343 ¢
4 0.192167(0.031159] 0,77898]
5 0.193167(0.030964(0.774098;
test 1 0.211(0.034882
2 0.214]0.035106
3 0.21(0,034B75
4 0.212|0,034486
5 0.2140.034702
6 0.211|0.034882
7 0.213(0.034695
8 0.214(0.034702
9 0.212| 0,03489
10 0.217/0.034925
ref 1 0.236167{0.039143 (0.
| 2 0.236167{0,038537)|0,
3 0.238167/0.038351]0.
4 0.244167/0.039005]/0.780101 |
5 0.242167/0.038989(0.779779
water 1 0.060167[0.000439
2 0.061167(0.000236
3 0.062167|0.000439
water 1 0.013 0.022 0.009
2 0.019 0.029 0.01
3 0.026 0.037 0.011
water 1 0.058 0.072 0.014
2 0.06 0.073 0.013
3 0.06 0.074 0.014
v000-vai{0.011833




cyl.

not rolled after receiving

vecorr=v- {v000-vair)

P&A 230ppm_34L

test

brac=ppmxmmhg/1978800

abg (wet}=1ln(5-vair)/(5-v)

abg (dry)=1n(5-vair)/ (5-vcorr)

abg=fbrac |

T

v0oo=voltage from pure water and air carrier gas

v000-vair=voltage from pure water.

v000-vai

0.011833

water

ref .

test

ref

water

WIN [ [ W W = O D@ I[N By | | W B | B

brac

vair

v

VYCOry

abs

f=abs/brac

0.011167

-0.00057

0.018167

-0.00037

0.024167

3.35E-05

0.346167

0.

066332

. 780377

0.349167

0.

065971

. 776129

0.353167

0.

066227

0.354167

0.

065838

. 774566

0.359167

0.

066108

0
0
0.779145
0
0

LTTTTAT

0.379

0.

069988

0.379

0.

069584

0.379

0.

069382

0.38

0.

068993

0,384

Q.

069253

0.386

0.06908

0.39

0.,06934

0.392

0.

069369

0.393

0.

069181

0.395

0.06921

0.416167

0.

073817

Q.777022

0.415167

0.

073802

0,776858

0.415167

0.

074004

0.778991

0.417167

Y

.074035

0.779318

0.413167

073771

0.776532

0.066167

.000439

0.061167

0
0
3
0

.37E-0Q5

0.062167

.Q00439

water

0.014

0.023

0.009

0.02

0.03

0.01

0.024

0,036

0.012

0.064

0.078

0.014

0.061

0.073

0.012

1
2
3
water 1
2
3

0,074

0.014

voo0-vai

0.011833




10deg.230ppm_34L

t 10deg. ¢ test |
brac¢=ppmxmmhg,/1978800
abs {wet)=1n{5-vair)}/(5-v}
abs {(dry)=1ln(5-vair}/ (5-vcorr)
abs=fbrac

Ll i vooo=voltage from pure water and air carrier gag
¢yl. not rolled after receiving v000-vair=voltage from pure water.
veorr=v- {vo00-vair)
v000-vai 0.012
brac vair v vcorr abg f-abg/brac
water 1 0.01| -0.0008
2 0.016| -0.000%2
3 0.019| -0.0002 ‘
ref . 1 0.34(0.065812{0.774257 4
2 0.345(|0.066081]0.777428
3 0.348(0.066324| 0,78028
4 0.35] 0.06615(0.778237|
5 0.352|0.065976/0.776192
test 1 0.372|0.069886
2 0.377|0.069959
3 0.375|0.069728
4 0.379(0.,069786
5 0.377(0.069757
6 0.375|0.069728
7 0.38(0.069599
8 0.378|0.069166
9 0.382(0,069426
10 0.385(|0.069672
ref 1 0.404(0.073999|0,77893
2 0.4(0.074136|0.78041
3 0.401(0.073953|0.77844
4 0.403|0.073782(0.77664
5 0.405|0.074015(0.779102
water 1 0.052|0.000404
2 0.048|0.000202
3 0.046|0.000605
water 1 0.014 0.022 0.008
2 0.017 0.028 0.011
3 0.02 0.031 0.011
water 1 0.05 0.064 0.014
2 0.047 0,06 0.013
k] 0.043 0.058 0,015
v000-vai 0.012




30deg.230ppm_34L

odeg. ¢ test

brac=ppmxmmhg,/1978800

abs (wet)=-1n(5-vair) / (5-v)

abg (dry) =ln(5-vair) / (5-vcorr)

abg=fbrac

1

ve00=voltage from pure water and a

ir carrier gas

Cyl. not rolled after receiving v000-vair=voltage from pure water.
voorr=v- {vopo-vair)
v0o00-vailo.011833
. brac vair v vCorr abs f=abg/brac
water 1 0.001167|-0.00087
2 0.010167(-0.00017
3 0.015167(3.34E-05
ref. 1 0.342167(0.066679|0. 784455
2 0.346167|0.066533|0.782742
3 0.349167(0.066575/|0.783231:
4 0.349167(0.065971|0.776129]
5 0.351167|0,.0657%7(0.77408
test 1 0.373 0.0699
2 0.373|0.069699
3 0.376|0,070146
q 0.377(0.069959
5 0.379|0,069988
6 0.378(0.069973
7 0.38(0.070002
8 0.381|0.070017
9 0.382(0.070234
10 0.384[0.070061
ref 1 0.405167)0,073647|0.775228
2 0.402167/0.073802(0.776867
3 0.405167)0.074051(0.779484
4 0.409167[0.073709(0.775872
[3 0.406167|0.0742692(0.78177%
water 1 0.0521670.000438
2 0.049167(0.000236
3 0.049167|3.37E-05
water 1 0.004| - 0.013 0.009
2 0.011 0.022 0,011
3 0.015 0.027 0.012
water 1 0.05 0.064 0.014
2 0.048 0.061 0.013
3 0.049 0.061 0.012
v000-vail0.011833




rolled after receiving

vCeorr=v- (v000-vair)

P&A 230ppm_103L

P & A test
brac=ppmxmmhg,/1978800

l

abs (wet)

=ln{5-vair)/(5-v)

abs (dry)

=1ln{5-vair)/ {(5-vcorr)

abs=fbrac | |

v0oo=voltage from pure water and air carrier gas

v000-vair=voltage from pure water,

v000-vai

0.010833

water

ref.

test

ref

jwater

Wl =ole|w o eo|lo(o|d|on|r|le|w||R|uvd]w]| ] ] ]

brac

vair

v

voory

abs

f=abg/brac

0.005167

-0.00057

0.010167

-0.00037

0.019167

-0.00017

0.343167

0.066291

0.,77989

0.352167

0.066415

0,781351

0.350167

0.066186

0,778658

0.354167

0.06604

0.776937]

0.358167

0.066296

0.779957

0.

378

0.070377

.375

0.070131

.376

0.070146

.378

0.069771

[+ =] Ra)fa]

.377

0.069757

0.

38l

0.070219

0.

383

0.070046

0.

386

0.07009

0.

375

0.069929

0.

377

0.069959

0.401167

0.073989

0.77883

0.403167

0.07402

0.779167:

0.404167

073631

Q.775066

0.409167

073709

0.775879 i

0.412167

073957

0.7785

0.064167

0.064167

000236

0.062167

0.
0.
0.
0.000439
0.
0.

000439

water

0.008

0.016

0.008

0.012

0,021

0.009

0.03

0,01

water

0.062

0.075

0.013

0.063

0.075

0.012

wiN|R|w N

0.073

0.013

v000-vai

0.010833




10deg.230ppm_103L

810deg. C

test

brac=ppmxmmhg/1978800

abs (wet)=1ln{s-vair)/(5-v)

abg (dry)=In(S-vair)/(5-vcorr)

abs=fbrac

v000=voltage from pure water and a

ir carrier gas

rolled after receiving

VCOrr=v- {v00o0-vair)

v000-vair=voltage from pure water.

v0oO0-vai

0.011833

water

ref .

test

ref

water

wlnplolelw|prlolv|olvdie|n|e|wn|m|uje|we o|lp|wloe]|-

brac

vair

v

VCOIr

abs f-abs/brac

.010167

~-0.00057

.014167

-0.00037

.021167

~0.00017

344167

0.066304 |0.780052;

.346167

0.06583|0.775644

.350167

0.066186|0.778658

.354167

0.066241|0,779307

[=3N=lR=]N=]E=] =))=]}=]

.354167

0.066241/0.779307

0.376

0.070347

.378

0.070175

.373

0.0699

.378

0.069973

cloc|lo|o

.382

0.070032

0.386

0.07009

0.39

0,070149

0.387

0.069903

0.39

0.070149

0.388

0.07012

0.410167

0.073926|0.77817

0.413167

0.073973(0.77866

0.420167

0.074082]| 0.7798

0.418167

0.074051|0.77948

0.421167

0,073692(0,775704

0.075167

0.00044

0.076167

0.000237

0,081167

0.00044

water

0.013

0.022

0.009

0.016

0.026

0.01

0.022

0,033

0.011

water

0.073

0.087

0,014

0.075

0.088

0.013

0.079

0.093

0.014

v000-vai

0.011833




30deg.230ppm_103L

30deg. ¢ test |
brac¢=pproimmhg /1978800
abs (wet)=1n{5-vair)/(5-v)
abs (dry)=1ln{(5-vair}/ (5-vcorr)
abs=fbrac I |
v000=voltage from pure water and air carrier gas
Cyl. not rolled after receiving v0Q0-vair=voltage from pure water.
veorr=v-~ {(v00Q-vair)
vo00-vai| 0.0115
brac vair v VCOrr abs f=abs/brac
water 1 0.0105| -0.0007
2 0.,0195| -0.0003
3 0.0255( -0,0001
ref. 1 0.3525(0.066487{0,782195
2 0.3535/0.065896 |0, 775249
3 0.3545] 0.06591| 0.77541
4 0,3585(0.066167| 0.77843]
5 0.3605/0.066194(0,778754
test 1 0.381{0.070219
2 0.38(0.069599
3 Q0.38,0.070002
4 0.375(0.070131
5 0.376/0.069944
6 0.377! 0.07016
7 0.375|0.069929
8 0.377/0.069353
9 0.37810.069166
10 0.384{0.069455
ref 1 0.4075/0.073952]0,778447
2 0.4085/0.073766|0.776481
3 0.4155/0.074279;0.781888
4 0.41650.074092| 0.77992
5 0.4185/0.073921{0,778114
water 1 0.0655|0.000304
2 0.0615| -0.0001
3 0.0685(0.000912
water 1 0.014 0.022 0.008
2 0.021 0.03] 0.01
3 0.026 0.037 0.011
water 1 0.064 0.077 0.013
2 0.062 0.073 0.011
3 0.064 0.08 0,016
vooo-vai] 0.0115




AIR LIQUIDE

140 -

CONCENTRATION (PPM)

136 -

ETHANOL in NITROGEN STABILITY - 2AL Cylinders
117.5 ppm Target Value

CONFIDENTIAL

Upper 0.005BrAC Limit

Fuel cell data- —»
converted to PPM

Lower 0.005BrAC Limit

100
—4—117.5PPM -1
—%—117.5PPM -7
—=—117.5PPM - 11
== Linear (117.5PPM - 2)
| inear (117.5PPM - 8)

200

300 Days
&~ 117.5PPM - 2
——117.5PPM - 8
—0.040BrAC - 104.2 PPM
—Linear (117.5PPM - 4)
—Linear (117.5PPM - 9)

400 500
% 117.5PPM -4
——117.5PPM - 9
~—0.050BrAC - 130.2 PPM
——Linear (117.5PPM - 6)
——Linear (117.5PPM - 10)

600 700

——117.5PPM -6
—=—117.5PPM - 10
~—=Linear (117.5PPM - 1)
= | inear (117.5PPM - 7)
—Linear (117 5PPM - 11)



AlIR LIQUIDE

ETHANOL in NITROGEN STABILITY- 2AL Cylinders

235 ppm Target Value

CONFIDENTIAL

260 -
255 -
250 - -
_ Upper 0.005BrAC Limit
045 - Fuel cell data -
g 45 - converted to PPM ~—
0
—240 T /
W _
- et l’
=235 - : ‘Wf.!n..lllﬂhahshllllillllllifll
- l‘%’llllll — IIIlIllll-I.'I.’
W g p—— — E— S
0230 e -
4
o
o
Mwm g
220 - Lower 0.005BrAC Limit
215 -
210 _ S —— :
0 100 200 300 b 400 500 600 700
avs
——235PPM - 1 -3 235PPM - 2 g 235PPM - 3 —»%—235PPM - 4
—¥—235PPM -5 —8—235PPM -6 —+—235PPM - 7 ——235PPM -8
i 235PPM - 11 ——0.085 BrAC - 221 4PPM —-—0.095BrAC - 247 4PPM = | inear (235PPM - 1}

=—=Linear (235PPM - 2)
=—~—Linear (235PPM - 6)

= Linear {235PPM - 3)
=—=Linear {235PPM - 7)

—Linear (235PPM - 4)
—Linear (235PPM - 8)

= | inear (235PPM - 5)
= Linear (235PPM - 11)



Stability Test Sample Cylinders Lot 1
Target value 150 ppm

Cylinder 6D

High Valvue 153ppm
Low Value 147ppm

Days 1 91 188 279 376 465 560 645 733 820
1 150.2 150 149.8 149.2 149.6 149.3 149.2 149.1 148.9 1489
2 150.1 150.1 149.9 149.3 149.4 149.3 1491 149.2 148.9 148.8
3 150 150 149.4 149.3 1491 148.9 149 148.7 148.5 148.2
4 150.1 149.9 149.5 149.4 149 148.8 148.8 148.4 147.9 147.1
5 150 149.8 149.5 149.2 148.8 148.8 148.4 148 147.7 147.6
6 150.2 150 149.6 148 148.7 148.7 1484 148.2 148 147.9
7 150.1 149.91 149.8 149.3 148.9 148.8 148.5 148 147.6 147.3




PPM

150ppm C2H50H/N2 Stability 6D

150.5
150 -
149.5

149

148.5

148

147.5

147

146.5

146

145.5

91

188

279

376 465
Days

—— Series1

—& Series2

= Series3 |

—=— Series4
—— Series5
—— Seriesb
— Series?




QUALIFICATION INFORMATION FOR ETHANOL BREATH STANDARDS

Lot Cwyl Mix Description | Standard | Pressure | Ambiant | Analytical Results Date
Nurnber | Number | Calculated Value [k Calculatl Used {Stencdard)| Temp Das Chron Infrared | Fllled Initials | Date Analyzed | Cylinder Size
103325 1 260.5 284.8 211 69 263.5 5/6/2008 MR 5/73!2008 (s]0]
103325 2 260.5 264.8 211 69 263.7 | 5/6/2008 MR 5/6/2008
103325 3 260.5 264.8 211 69 264.6 | 5/6/2008 MR 5/6/2008
103325 4 260.5 264.8 211 69 2654 | 5/6/2008 MR 5/6/2008
103325 5 260.5 264.8 211 69 262.7 | 5/6/2008 MR 5/8/2008
104271A 1 260.5 263.8 211 81 262.9 |18/12/2008 MR 6/12/2008 6D
104271A 2 260.5 263.8 211 81 262.7 |6/12/2008 MR 6/12/2008
104873A 1 208.4 211 211 779 210.2 | 71772008 DM 7/17/2008 86D
105128 1 208.4 211.9 211 76.9 207.5 | 7/29/2008 DM 712812008 [:]n]
581914 1 208.4 211 72 209.8 ] 2/12/2009 WZ 02/12/09 6D
2 210.7
3 210.7
4 210.9
9 211.7
590855 1 260.5 21 73 266 | 2/20/2000 W2Z 2/20/2009 6D
2 265.4
3 265.4
4 266
580854 1 260.5 211 73 2643 |2/20/2000] W2 2/20/2009 6D
2 264.8
3 266.8
4 265.5
591980 9 260.5 211 [73 263.4 S-Mar WZ 3/8/2008 6D
1 264.6
11 265.1
8 264.9
12 263.3




593673

208.4

211

72

210

3M11/2009

3/11/2009

200.8

210.5

210.6

B 'l £e-1 L] B

210.2

6D

604251

260.5

211

72

263

4/1/2009

262.5

4/1/2008

260.3

263.5

(LR B [ ] LS

262.6

6D
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1 SCOPE - This document specifies the qualification criteria and method to be used for analysis and

acceptance of Ethanoi{ Breath Standards.
REERT ]

2 QEALIFICATION CRITERIA FOR ETHANOL BREATH STANDARDS

PPROVAL - Found to meei all applicable requirements of the National Highway Traffic Safety

Administration {(NHTSA) Mecdel Specifications for calibrating units for breath alcohol
testers.

Ty

Gas mixtures manufactured with balances calibrated using Natlonal institute of Standards and
Technology (NIST) traceable welghts.

2.2 Gas mixtures are qualified against a standard that was certified using e National Highway
Trafflc Safety Adminlistrafion (NHTSA) approved method and an NIST traceable standard.

E-E;:w COMPONENT LIMITS - Back calculations must be + 2% of target concentration.

m:& 4 SAMPLE SIZE - Ten percent of a transﬂlled lot wili be sampled.

“ﬁz 5 PERFORMANCE MEASUREMENTS
£ 25.1 Systematic Error (SE): £ 0.002 BrAC (+ 2% at a BrAC of 0.10 g/ 210 L or a BAC of 0.10%).

-mmm 252 Relalive Standard Deviation (RSD): <=2%.

A 2 6 CERTIFICATION - Ethanol Breath Standards should be certified and labeled with their average
i analytical value.

* Ey 2.7 LEAK TESTING - One tenth of a percent of hellum is added to the mixiure in order to properly leak
siledny test each cylinder.

T

3 ASSAY FOR ETHANOL
3.1 The following assay method is used for qualifying Ethanol:

3.1.1  Gas Chromatograph: The gas chromatograph is used to compare the peak response of

ethanol in a certified standard to the peak response of eithanot in the sample.

4 GAS CHROMATOGRAPH
4.1 ANALYZER STATEMENT

4.1.1 This section establishes the procedure for calibrating the Varien 3600 Gas Chromatograph and
testing a sample to meet Ethanol Breath Standard Requirements. .

412 INSTRUMENT Varian 3600
Serial Number 22686

Uncontrolled Copy after Date printed! Printed on {04/07/09 3:35 PM)
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Detector FID
Column Type DB-1
Column Dimensions 60m x 0.320mm
Carrier Gas Type Helium
Injection Method Gas Sampling Valve: 0.25¢c loop
Computing Device Varian Star GC Workstation Ver 5.51

NOCTE: The operations outlined in this SOP present Inharent hazards due to the pressures and
gases employed. No person may perform any operations tn this procedure unless they have been
tralned in the use and limitations of the aquipment, the hazards associated with pressures and gas
employed and are authorized in writing by his/her supervisor, Personal protective equipment is
required for any operatlon to be performed. Unless otherwise sfated, standard personal protective
equipment will be worn when operations In this sop are carrled out.

4.2 GENERAL INFORMATION

Follow the procedures in the instruction and operation manual for Initial set up, cleaning and
equipment maintenance.

Instrument must be on for 12 hours prior {o use.

Before connecting the calibration or sample gas to the instrument, pressure must be regulated
using a gas regulator. The regulated pressure must be the same for each of these gases.
Regulators will be connected fo the cylinder, purged and connected to the Instrument per
laboratory regulator setup and purge SOP.

No individual performing a task wiii be permitted to do a final Inspection of that task.

! 4.3 GAS REQUIREMENTS

4.3.1

Calibration gas - Use an approved gas standard with an analytical value of the component of
interest in the mixture within a factor of five of the value of the component to be analyzed.

4.4 PREPARATION OF EQUIPMENT / ACTIVATION OF SAMPLE LIST

4.4.1
4.4.2

443

444

Seleci Varian 3600 AGZ316 from the Instrument menu.
Choose to open sample list (Ethanol Breath Standard}. Look in: (Star) (Sample Lists).

Specify the data file (Ethanol Breath Standard). This Is the default setting and should not be
changed.

Specify the recalc list. Be certain that “Overwrile the Recalc list each time the sample list begins™
is not selected. Select the option “Create and updaie a new racalc list.” Determine Recaic List
name as follows:

a Foran Ethanol Master. Enter the lot number in the appropriate area of the file name followed
by an ‘M’ for Master.
Ex: (c)\star\recalcs\ethanol breath standard recalcs\68998M.rcl)

b For the first transfill. Enter the lot number in the appropriate area of the file name.

Uncontrolled Copy after Date printedl Printed on (04/07/0% 3:35 PM)
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445

4.46

447

451

4.5.2

453

4.54

Ex: (ci\star\recalcsiethanol breath standard recalcs\B9999.rcl)

¢ For subsequent transfills; Enter the lot number with suffix in the file name.

Ex: {c\star\recalcs\ethanol breath standard recalcs\69999A.rci)

d For reanalysis: Enter the lot number in the file name {with suffix if necassary) followed by an

"R,
BEx: (c\star\recalcsiethanol breath standard recalcs\69899AR rcl)

e Forsubsequent reanalysis: Enter the lot number in the file name for a reanalysis including the

number whether it Is the first, second, elc. reanalysis. Ex:
{c\star\recalcs\ethanol breath standard recalcs\69999AR1.rcl)

Enter Information about the samples and njections you will perform. The sample list will begin
with a “New Calibration Block” followed by five replicate Injections of the standard. Five samples
of the mix will be run following the standard. After the fifth sample a “Verification” run of the
standard should be performed. If the standard deviates from its certified value the new calibration
should be incorporated into the data set. Be sure NOT to clear the cosfficients when calibrating.

The process of five samples and a standard verification should be continued until ten percent of
the lot has been analyzed.

Press the "Begin” button to start the sample list. You will be prompted for the method to use.

Browse for the method file. Look In: (Star) (Varlan 36G0). Choose the method (C2ZH50H), This

will download appropriate instrument parameters. You will be prompted when the instrument is
“Waiting” for injection.

.4.5 CALIBRATION PROCEDURE

Ensure instrument parameters are accurately downloaded.

The analyzer will be calibrated prior to use and after every 5th sample and/for every two hours
whichever oceours first. (This is setup on sample list.)

Calibrate by Introducing the standard gas into the machine and analyzing it as listed in the
procedure.

Follow the prompts int the sampie list.

4.6 SAMPLE TEST PROCEDURE

4.6.1

46.2

introduce the gas sample into the gas chromatograph by means of a gas sampling valve
Start the run by pushing the “Start” buiton on the front of the GC.

After the instrument / data handling system has completed the analysis, check the results to be
sure that the peaks have been properly identified and quantified.

NOTE: Itls important to properly purge each cylinder hefore analysis,

Uncontrolled Copy after Date printed! Printed on (04/07/09 3:35 PM)
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7.1

CALCULATIONS

Calculate the results utilizing the following equation to determine the concentration of the
sample(s):

Concentration of sample = mean area of samplé x concentration of standard

mean area of standard
The data may be calculated manually or via the use of a listad comptuting device.

Ifit is determined after the calculations are performed that the samples are out of specification it
will be necessary to assure that the callbration has not shifted. Perform this by returning to the
steps listed above. Compare the new calibrafion standard gas mean area to the first calibration
standard gas mean area. They should agree within the analytical accuracy of the instrument. (See
the instrument qualification procedure for this information} If this is not the case, contact the
supervisor immediately.

Anaiytical results will be obtalned in part per million values. Calculate the BrAC (g/210L) utilizing
the following conversion factor:

Part Per Million = grams
2605 210L

gy 48 REPORT

=

s
axad
-5

o

LT

)

48.1
4.8.2
483
484

48.5
486
487

4.8.8
4.8.9

On the active desktop open the icon ‘Summary Report'.
From the menu select: Star: Summary Report: Process Recalc List.
Select the appropriate Recalc list, Look in: (8tar) (Recalcs) (Ethanol Breath Standard Recalcs).

Save and print the summary report. Move the summary report (both ELG and ESL files) from the
Ethanol Breath Standard Recalcs folder to the Ethanol Breath Standard Summary Folder,

After completing the analysis the result will be reported in the unit of concentration required and to
the number of significant digits of the product tolerance with the least number of significant digits.

Filt out the Master Cylinder Laboratory Check for master cylinders, the Transfilled Cylinder
Laboratory Check and the lot card for transfilled cylinders, or Laboratory Analysis Sheet for special
requests.

Enter the data In the laboratory database.

Store all data with cylinder(s) just analyzed.

The description section of the ot card will be completed using the following — {(ACCEPTED) for
acceptable lots and (REJECTED) for rejected lots.

Uncontrolled Copy after Date printed! Printed on (04/07/09 3:35 PM)



