e g ..Chevron U.S.A. Production Company
¢ R0.Box 1307 Bakersfield, CASSSZ ,

W, A, Brommelsiek
Marisge:—Eavitonmentsl, Safety, Fire 8 Health
Western Businasy Unit

September 25, 1§96

“Mr. Michael Kenny
Caiiformia Alr Resources Board
- At Board Secretary
P. Q. Box 2815
~ Sacramento, CA 95812

“E: COMMENTS ON THE PROPOSED CHANGES METHOD 100

Daar Mr. Kenny,

Chevron U.S.A. Production Company has reviewed the draft revisions to Method 100 and
would like to take this opportunity to provide comments. While we understand and agres with
the importance of obtaining accurate tompliance test data, we need to ensure that the
methods that are acopted allow APCD's the flexibility to make ceriain determinations that will

* setisfy the requirements of the method while praventing unnacassary expanses when data
accuracy is not affected. '

Ih our review, we noted in Section 4.5 (Determination of Gas Concentration Stratification) that -

we will be requited to perform traverses on stacks prief {0 performing ths test to determine i

stratification has occurred to determine if multipoint gas sampling l& required. We understand
that the intent of performing the traverses is 1o obtain a representative sample of the stack

- gas.- Although we support the intent of this section, we would like to add language to this

section that would allow more flexibility in determining gas stratification which would provide

* - the same high lavel of data accuracy and help controt the cost of testing. - Lo -

“The language that we would proboécivoﬁld be a second ﬁérégra_ph’ahd would r'ééq as follows: -

was an alternative, a single point may be used if It can ba demonstrated that the
concentrations of the pollutants being tested at the single point are within 10% of
the mean of a traverse from 3 downstream sample prior to flue gas processing.
' The data supplied by this demonstration may be used to allow single point testing
_on similar pleces of aquipment with similar test ports.” o

*In addition to the above methods of dstermining stratification, approval may be
gr’anted for single point testing provided it can be demonstrated to the satisfaction
of the agency that the accuracy of the data is maeintainoq within 10% of the mean

concentratien of the gas.”




The Intant of the proposed additional Ianguage is to prowd@ a way to obtam accurata data

without having to install costly stacks on our equipment (e.¢., steam generators). Most of our

steam generators are not equipped with stacks. In the past, we have tested steam generators
from the site glass at the end of the generator (hog trough).. ‘We have found that the
- difference in emissions concentrations at the hog trough from downstream concentrations,

‘where the gas has been well mixed, is negligible. Therefore, if it can be demonstrated that the

accuracy of the data'is not compromisad by testing at the hog trough, Chevron, as weil as
most other companies, would not have to spend a cons:dsrable amount of money with no
benefit to data accuracy . .

f language simllar to the pmpoaal above is put into the method, our proposal to the APCD
‘would be to test a generator squipped with a duct or stack at the hog trough and at the stack
~using mean of the gas concentration of the traverse gt the stack to determine If the

concentrations are within 10% of the hog trough gas concentrations. We would use ihis data
to apply to ali:steam generators that operated under the same parameters (e.g., similar
aquupment configurations, test port loc.atlons fuei type, etc) '

Please contact Martin Lundy at (BGS) 633-4458 if you have any questmns

Slncera]y. ._

%ZBDM%

W. A, Brommelsisk

¢c.  Cafifornia Environmental Protection Agency
Alr Resources Board
- P. 0. Box 2815
- * 7. Sacramento, CA 95812
- Atin: Ms. Frances Cameron .
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= Air Quality Management District
~ i j 21865 E. Copley Drive, Diamond Bar, CA 91765-4182 {909 396-2000

September 26, 1995

Mr, George Lew, Chief

Engineering and Laboratory Branch
Moritoring and Laboratory Divigion
California Environmental Protection Agency
Air Regources Board.
.P.O.Box 2815

2020 1. Street '
Sacramento, CA 95812-2815

C‘r-ff.’f‘ '
Dear M : . j ' o
: Progosed‘Revisions to ARB Methods for'Meaguring Emissions from Stationary Sources :

This letter is in reference to your proposed revisions to ARB Methods 5, 7, 100 and 425,
and to the proposed new Method 436, The Applied Science and Technology Division of
the South Coast Ajr Quality . Management District (SCAQMD) “appreciates. the
opportunity to review and comment on the proposed amendments, We are generally in
support of the intent of your proposal to make the methods consistent with the EPA
methods. Our comments and suggestion that follow are meant to differentiate ARB
methods from SCAQMD methods, .

ARB Methods 3, 7, 100, and 425 are methods for measuring pollutants that are simi!ar to
SCAQMD Methods 52, 7.1, 1001, and 205.1 respectively. The corresponding methods

appropriate so as to neither increase or decrease the stringency of existing SCAQMD

regulation. Consequently, our pointing out of certain differences is to emphasize this and
not necessarily to propose a change to ARB methods.

Currently, we do not have a method that corresponds to ARB Method 436, OQur
comments on -this method are therefore limited to those that could improve the
Presentation of the document, ' . .
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COMMENTS/RECOMMENDATIONS

Method 5 Detf_: inati 1 O articulate -Mat;e;gmisgiogs from St‘ati_onagg Sourceg

'1._‘ - Cleaning and rc—;cdvéiy procedures in‘the CARB method include the use of acetone

and methylene chloride rinses, SCAQMD does not use thig procedure because of

toxic waste concerns, potential for additional contamination, and absence of heavy

organic materials in stacks located in our Distrdct. The SCAQMD ' method

specifies a lower probe and flter temperature (180-200°F) so that the sample

stream is maintained above the dew point but sufficiently low to condense sulfuric

acid in the front half - This is important because sulfuric acid is considered ag a

ﬁ:articulate under SCAQMD rules, while dissolved §O,, measured as sutfuric acid,
- s subtracted from the impinger catch, - : e -

2. The method calls for a'glass frit filter : upport.. The glass frit is difficult to recover.

It may adsorb or react with some gaseous species, Generally, if the train impingers
- will be analyzed, Teflon or Teflon-coated steel is preferred. '

3. SCAQMD’s exporience is that SO2 will react with high sodium glass fiters, and

can create a measurable weight gain. For this reason, we require Whatman
- 934AH, quartz, or other equivalent low alkali metal filters, o :

ination of Nitrogen Oxide Emissions Statiogam_ Sources

1. The SCAQMD method relies on an solution standard calibration ashpposed to
. audit standards for quality assurance purposes, . '

2, It appears that the “3.3.2, Phenol: white solid” on page 4 was eliminated
inadvertently. ) o R

3 -.Bec':aﬁée -bf the nﬁniinur_ri 16 hou'r-_‘hbld‘ iimé;S‘eforé"_f’isaﬁiplé_"Ir:_ercovexy,' an o N
- intermediate field sample recovery followed by a final laboratory recovery is an
- unnecessary complication that results in less thorough rinsing and more sample .

handling.”. - The recovery step ‘should " be: collapsed ‘into-6ne " laboratory-style
<“recovery, - T ¢ T T

- Method 100, Procedures for Continuous Gageous Emission Stack Sampling-

"1 The changes of this method result in ‘cl‘oser agreement 1o the SCAQMD method.

~ We support the use of continuous analyzers for VOC, However, only when the

‘species of hydrocarbons are known for response factor and calibration
considerations.. This is generally not the case in combustion sourges.
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- stated period of operation during which no unscheduled Imaintenance, repair, op -
 adfystment took place,” We recommend substituting the words “each test run" iy
liew of “a stated period of operation”, o '

_2.' Sections 1.5.5 and 1.5.6 state, “The difference between the conaénﬁ'_aﬁo'n...aﬁer a

3. It is not clear whether the section 2.1.7 applies fo a wet analyzer system. We.
- suggest clarification of the Iang_u_age.' . ' S :

4, The range is selected 50 that the sample gas concentration is between 10 and 93
- percent of the range for each pollutant. In order t0 accept the dats at 10 percent,
\We recommend a four-point calibration instead of the three-point calibration. The

low range should be 10 to 20 percent, . - = -

- Method 425 Determinatio of Total Chromium and Hexavalent Chromiym Emissions -
from Stationary Sources - : - -

1. The recommended text in the section for Limit of Detection is “The LOD is dased
on the absolute value of the x~infercept of the calibration plot...” to be consistent
- withthe equation.” =~ =~ R _ S

2. Specifying the recommended hold time limits and étorage conditions would be .
: helpful in the section for sample instability, Recovery within - 24 hours, .
 reftigeration and a storage time of two weeks are recommended. - o

3. A range of 0.5 ug/50 mlL to0 3.0 ug/50 mL is unnecessarily 'restrié.tive for C6 M-C
range. The range can be expanded t5 0.5 to 50 ug/mL, provided that. the residuals
~ are less than 10%, L

4. Ttisnot clear what .the hbt plate will be used for in the Cr6-M-C aﬁalysis. e

5. There appears to be Some missing text in section 9,3.2 Water “Use ty"ASZM Type
'Ireagemwater..."__ P T T I AR

6, Specifying the recommended maximum storage ‘time and conditions Woﬁid be
helpful in the section for Cré Stock Solution, o

7. Unlke the Cr6 M-C and Cr GF-AA calibration procedures, the Cr6 IC-C
Analytical Calibration Procedure does not contain a “zero standard”, It also does
0ot requiré a check standard. - Both.are recommended additions. The sumber of
standards for the calibration curve is not mentioned in the Cr6 M-C Calibration
Procedure, There is also no check standard. This information should be added.

8.  Filtration is recommendead to be optional for the M.C' analysis because the samples
' are often clear and additional sample handling may introduce erTors,

TUToITLL :;;” WITNLTI T T VV P..-qf .- j
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o -

In order to make the spike recovery work without volume correction in the -

 calculations, there has to be an instruction in the section entilted “Check for Matrix

Effects on making the sample and matrix spike.

It is not clear in sections 17.2.2 and 19.1.1 whether blanks are referred to as zero
standard or reagent blank. o o S

" Method 436, Determination of Mul'tigle Mga;talé, Emissions from Stgﬁgmﬁ_‘gﬁrcég

1,

R

There are too many options for establishing a reporting limit. Tt may be helpful to
make = distinction between the reporting limit used for test planning, and the
Jeporting limit used for the actual report, ‘Generic detection limits or previously
established blanks might be used for test planning (with an appropriate safety
factor), but the actual field reagent blank should be used to determine the final
reporting limit, ' : '

The filter position in the train introduces Unnecessary sample divisions, additiona]
contamination and more stringent sample digestion. Moving the filter behind the

HNO3/peroxide impingers would allow the entire front half of the sample to be
recovered and digested in one fraction, and reduce the amount of HF acid used.

o Mezny of the deviations from Method 436 center sround the use of HF, partly - |

because of its ability to digest glass and quartz portions of instruments,

There were 10 requirements for pre-cleaning sample storage containers, furinels,
flasks, and beakers. The glassware-cleaning instructions found under “Sample
Train Preparation” should be applied to all glassware that the sample comes. in

- contagt with,

We suggest that preparation blanks be reserved under “Sample Train Assembly”
rather. than under “Sample Recovery”.  Blanks should be shipped in closed

- containers with the prepared train. . Including this requirement under the train’ .
~-* preparation will help ensure that same batch that is used to fill the trains will also T
- - beused as the field reagent blank. . - e T DT RARD

Ssmple pH should be tested under“Sample ﬁecﬁvéfy" “rather - than - under

“Analytical Preparation”, This will ensute that samples are not accidentally left too
basic during shipping. Sample pH should be tested under “Sample Recovery” not

* “Sample Helding Times”. “Sample Holding Times” should immediately precede

“Analytical Preparation” to remind the tester and analytical laboratory of the -
deadlines they are facing.- DR - S

Blanks were consistently referred to as “reagent blanks". This should be corrected
to “field reagent blanks” to make the document more consistent.




, SRS M Lew. s

These are our comments on and suggestions for improvements ‘of the proposed
- amendments. If you have any questions, or if we can be of further assistance, please
gotrtact me or Mr. Arun Roy Chowdhury at (909) 396-2268. ‘

Sincerely,

ohn Higuchi, Manager
. Source Testing and Engineering Branch

' L _ ~Applied Scienice and Technology Division
A L (909)396-2267 :

JH:ARC:RCkn
cc: W, Fray
R. Bden

. arbeew

 September 26, 1996 *
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September 24, 1996

{

Ms. Pat Hutchens

Clerk to the Board

California Air Resources Board
2020 L Street .

Sacramento, CA 95814

Re: - Stationary Source Test Method

Dear Ms. Hutchens: e -

Western States Petroleum Assoclatlon (WSPA) appremates the opportunity to comment on the

amendments o existing methods and the adoption of new methods. We understand the

importance of techmcally sound and legally defensible methods to determine compliance with B
districts emission limits for sources. These test methods are used j in the preparation of air

toxic emission inventory mandated by the Air Toxics "Hot Spots" Information and

Assessment Act of 1987. These methods can be used to evaluate air pollution cou’a'ol

cqmpment, and for regulatory criteria devclopment

- +Our comments are structured into general comments, techmcal com.ments and edltonal

-comments.  The general comments address issues that are common to more than one method,
. Technical comments address specific test method j issues. ~The ed1tonal comments address .
. typographical and formatting errors in the methods o

If you have questions about these comments please con -t me at 818-543.5349,

Michael Wang ‘
+ Manager, Operations and Environmental Jssues

~Attachments

cel
J. Sickenger
A, Verstuyft

1115 11th Street, Suite 750 * Sacramento, Callfornia 95814 « (916) 444-9981 » FAX: {916) 444-3997

Prinked on: rocyclnd parpar
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WSPA Comments
Page |

General Comments

I. ARB Executive Officer: The requirement that modifications to test methods can be
approved only by the ARB Executive Officer is major change-in policy. This change is
supported by both regulated industry and source test contractors. We requested that the
Executive Officer provide guidance on a "modification requiring ARB Executive Officer
approval,” '

We support this change that provides greater consistency in source test requirements
statewide. However, without a clarification on meodification, cost and delays in testing could
increase. - In thesspirit of greater consistency throughout the state, we urge the ARB to work

- with the district to eliminate the multiplicity of district specific test methods.

L. Incorporation of Federa] Methods by Reference: ARB staff needs to have a simple

administrative process to update ARB methods that incorporate updates te Federal Methods
by Reference, especially analytical methods, The lack of a process creates a technical and

- . compliance problem, where a method referenced in ARB methods may not be run in the _
‘commercial analytical laboratory. EPA in 40 CFR 136 Test Methods for Effluent Monitoring

provides an annual update to incorporate ASTM, Standard Methods and other consensus

standard methods deemed equivalent to EPA Methods. The amended and new ARB Source

Test Methods proposed include out of date or incomplete references to EPA's Test Methods
valuat] id Waste: Physi hemi ethods, EPA SW-846 Third Edition. The
worst example of an out-of-date method reference is the new Method 436, Section 13 that
cites the September 1988 version. The official version is January 1995 Update Ita. Update
HI July 1996 is being proposed for promulgation. Update TV is in draft that includes a major
version of inorganic methods affecting Methad 436, ' ' o

- A similar update is needed where ASTM methods are included in the ARBmethods - -

"I Method Detection Limits (MDL), Practical Quantitation Limits (PQOL). Reporting Limits -

eport: .
‘ ERLLMM@_&QD} - We commend the ARB for recognizing the importance of

these limit concepts. However, the ARB staff needs to review the MDL processes used in

- various methods. Likewise, the ARB staff needs to review the use of PQL and RL to assure

consistency across the methods. While there is continuing debate about the MDL concept as
described in 40 CFR 136 Appendix B, it is important for ARB to use the MDL process
consistently from method to method. ' PQL and RL are used interchangeably in these

methods. It is important for ARB to use these definitions consistently, The LOD (425.3.4.1)
- adds to the confusion because this is an "jpstrument” detection limit, however, it is used to -

determine a RL (425.3.4.2). The theoretical method quantitation lmit (TQML) (429.8.3.1)
further confuses the limit concepts. The MDL guidance is 5 times the TMQL (429.8.3.1;
423.Al.1(e)), whereas elsewhere the MDL is typically 2.5-5.0 the $/N (429.A1.1(2)). The
MDL discussion in Method 436.2.3 is actually the analytical detection limit. ARB should
refer the R.E. Gibbons work on Method Detection Limits.

P.B3/183
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' WSPA Comments
Page 2

The ARB needs to provide guidance oh data handling procedure for aveféging of field o
blank/sample blank comrected data reduction (i.e., Method 429.9.2.4.2.). Rules typically used
by the source tester are listed below: o o S '

A Average Field Blank Result

. If'a PAH from both field blank (FB) runs was non detect (ND) then the -
~ {maximum detection limit is reported and the result is flagged as ND.

2., IfaPAH from both FB runs was detected then the average concentration is
-+ reported and the result is not flagged. S

- 3. . IfaPAH from one FB is detected and one FB run is ND, then,

a. The average result is calculated using one-half the MDL for the ND
- results and the fill MDL for detected resuits. U

b.. . If the average from 3(a) is compared to the highest MDL of the FB.

. If the average from 3(a) is greater than the highest MDL, the average -
value is reported and the results are not flagged. :

d  Ifthe average from 3(a) is less than the highest MDL, the highest MDL,
- is reported and the results were flagged. : : '

B.  Field Blank Corrected Result.

-1 If the field blank average (FB avg) was ND, theri the FB s treated as 0 and the
. 7% “measurement is reported as the sample value, : The value is not flagged if the -
+ sample value is detected and flagged ND, if the sample value isND. -~
.2. e Ifboth thc.sample' and ﬁcld blank aVérége 1s de’(ectcd tlicn; S
| a The FB avg is subtreacted from the sample value.

b The result from 2(a) above is greater than the MDL, of the éample _
' value, the value is reported and the result is not flagged. =

c. The average from 2(a) above is greater than the MDL of the sample
value, the value is reproted and the result is not flagged.

d. The average from 2(a) above is less than the MDL of the sainplc vﬂue,
the value is reported and the result is flagged.




WSPA Comments

Page 3
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If the F avg is detected and the sample value is ND, then the s'arnplc value is
reperted and flagged ND, - S :

a.

 If the FB value was ND then, =

The FB is used at one half the value, and substracted from the sample
value. o o

The result from 4(a) above is compared to the MDL of the sample -
value. 8 ;

The result from 4(a) above was greater than the MDL of the sample

- value, the value is reported and the result is not flagged. -

P.B5/18

The result from 4(a) above was less than the MDL of the samplle vﬁlue, .

the value is reported and the result is flagged.

Method 425.20.3 contains a source reporting limit (SRL). Whereas, 425.20.1 addresses
DETECTED and NOT DETECTED chromiumé or chromium, it does not address reporting
NOT DETECTED results. The reporting needs to be calrified, especially where data is used
for environmental assessment. L : ' -

IV.  Methylene Chioride: The ARB must review, as is EPA, the use of methylene chloride
in these methods. Consistent with the Montreal Protocol, EPA is committed to reduction in
the use of zone reducing chemicals, We urge the ARB to look for alternative solvents that
pose a lower risk to sampling and analysis personnel, and to the environment. Alternatives to

methylene chloride m
Footnote 2. ‘

ay be requircd for some source, sce Method 5 Section 4.3.1.1 -
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WSPA Comuments
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| Techiﬁca.f Comments

Section 94105 . S o
Method 5 Determination of Particulate Matter Eniissions from Stationary Sources:

We strongly recommend this method be amended to account for and credit ﬁa:ticxﬂate

_generated through air pollution control and the test method. The South Coast Air Quality

Management District (SCAQMD) Method 5.2 allows credit for ammonium sulfate dihydrate
reaction of ammonia injection for particulate control in electtostatic precipitators (ESP).
Ammonia injection creates a similar reaction for nitrogen oxide control in selective catalytic

reduction (SCR). Section 4.2.1.1 and Section 6.9 need to be corrected for ammonjum sulfate,

The purpose of this Method 5 is to measure particulate and not gas that may combine in the

. sampling train to form particulate. Further, the sulfate particulate as sulfur oxides may

already be monitored in the gas phase depending.

4.3 Sccond paragraph, Option three does not guarantee cdn_stant weight is achieved.

. There needs to be a definition of constant weight.

use of a drying agent per EPA Method 1664. Guidance is needed on breaking
emulsions with a stirring rod, salt, or alcohol, and what is permissible to ARB.
53 -+ Addition of standard dry test meter is excellent. ' :

Section 94107 _ : , ‘
Method 7 Determination of Nitrogen Oxide Emissions from Staﬁonnry Sources: ~°

338 Does ARB have assurance from EPA that they will maintain the

QA/Performance Evaluation (PE) program? The EPA Office of Water is ~
_ eliminating their QA/PE program, and the Office of Air is under similar. -

. pressure,
4.4.1 - See above,
523 - Is the 7% criteria, absolute or relative?
5.6 Type S or P weights?

Section 94114 _ . o L
Method 100 Procedures for Continuous Gaseous Emission Stack Sampling

We commend ARB for the addition of Appendix 100.1 to make this method’ comparable to
EPA Method 205. ARB needs to work with EPA to address the problems with accuracy and
bias in NIST traceable reference materials. The recent problems of a greater than + 2% error
in sulfur dioxide certification gases can affect gas dilution systems.

“PL.BE/LB

 [(NH4)2804 . 2H20]. Ammonium sulfate dihydraté is created in the sampling train from the .

43,13 Suggest using Na2504 anhydrous to dry the solvent, and add guidancc on the



. Section 94141
' Method 429 .
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WSPA Cormments
Page 5

We recommend ARB consider permestion systems as an altemative to certified calibration
gases or dilution.systems, We would be willing to work with ARB staff to develop this
protocol. Discussions have been held with SCAQMD personnel. B :

31 See comments above first paragraph

Section 94135-

Method 425 { Determinaﬁun of Total Chrominm and Hexavalent Chromium
Emissions from Stationary Sources : : :

ARB should include in the scope of the method, the staff's interpretive guidance on the -
maximum hexavalent chromiurm in total chromium measurements. The interpretive guidance

was that hexavalent chromium was no greater than $% of total chromium. The interpretative

guidance is useful when the hexavalent chromium determinations are spurions.

EPA‘.inte'nds'to withdraw Method 7191 as discussed by O. Fordham (EPA-OSW) at EPA 12th

‘Angual Solid Waste Analysis and Quality Assurance Conference, July 1996. There are
significant problems with the chromium 6/alkaline medium as discussed by R. Vitale et. al. at
EPA 11th Annual Solid Waste Analysis and Quality Assurance Conference, July 1995,

34.1 The discussion of limit of detection (LOD) herein is different from a method
detection limit (MDL). However, the LOD is used to establish a reporting
limit (RL) [3.4.2]). The L.OD applies to calibration deviation, and does not
accoumnt for variation in the method. -

11.5(6) The reporting guidance does not make sense for air samples; it is guidance for
solid waste type samples _ 7

17.1.112) See 3.4.1 above ' : ' ; s g '

- Determination of Polycyclic-Aromatic Hydrocarbon (PAH) =~
Emissions from Stationary Sources * ... . ... ..o
The ARB should aceept SW-846 Method 8270a in selective ion monitoring (STM) as an
alternative to dilution isotope mass spectrometry. Method 8270a SIM is a cost effective
alternative to the more expensive ARB method. 'Method 8270a SIM is recognized by EPA as
- a performance based method altemative. ' - - e e

231 -~ The blask contamination needs further discussion, .~

2323 The requirement for the MDL could be misinterpreted as meaning to be
performed with every batch. Whereas, the intent in a current MDL be
available. An MDL per every experimental set would be prohibitively
expensive. See 8.3.1 and General Comments.

- P.B7/1D
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421
422.1
4224
42.7
42.8
43.1

Check reference year. See General Comments, _

_ Define "giant” Soxhlet. '

Define accept criteria for XAD-2 contamination

Define acceptable drying time as 0.5-1 hour.

Replace with an alternative to chromic acid. : ,
Refer to EPA QA Handbook for Air Pollution Monitoring Systems

-+ 600/4-79-027a,b,c Volume 11 with updates. :

4372
6.0

8.3.1

9242

e

Reference 11.4 superseded see 4.2.8 ,
This section does not address demonstration of proficiency such as running
acceptable blind quality control samples and achieving EPA requirements.

The TMQL concept is flawed.  See the discussion in General Comments on
MDL. ' ' o

See General Comments on MDL.

Section 94161

Mcfho_d 436 - Determination of Multiple Metals in Emissions from Stationary Sources _

13.4"
23
L
73

9.4.1
Fig. 13

11.4.1, .2, .5
13.3.1,2

1704, 2

‘Method detection limit. See General Comments

Have laboratory provide recent MDL performed within the last year.

The HF matrix guidance for use of the alurnina torch needs clarification. -
Mercury analysis {s problematic and biased. This has been documented by
EPRI, re P. Chu et.al. . o
The holding time preservation requirements should be immediately.

The frequency of QA/QC is excessive. The frequency should be 1 per
analytical batch or ten actual samples exclusive of QC.

Formatling ’

 Move approximate symbol "~" down to midline, Need a professional word

processing editor. o
Format does not equal 3.4.1. .

EPA intends to withdraw Method 7191, See EPA 12th Anmual Solid Waste

Analysis and Quality Assurance Conference, July 1996. .

. P.B8-s1 2]
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Editorial Comments

Section 94105 - o
Method 5 Determination of Particulate Matter Emissions from Stationary Souarces:

415 reference Appendix A ' | _
43.1.1 To footnote 2 add the last paragraph of section 4.3 or reference this guidance.
4,3.1,2 iMason jar groequivalent _ _ o '
5.3 . Include reference to EPA's Quality Assurance Handbook for Air Pollution
' Monitoring Systems EPA 600/4-79-027a,b,c Volume II with updates.
Sel There is a 4 space typographic offset for many terms including s, Phar, H;
term 13.6 is missing units . :
6.11.1 K3 in definition, ' :
Fig. 5.3 - Typographic error 1/2 space down line st last line
App. - Number equations. Last line is incomplete.

" .Section 94107 _ S L
Methed 7 Determination of Nitrogen Oxide Emission from Stationary Sources:

2.1 - Typographic error "+" I
- 21110 Halocarbon is missing footnote superscript.
232 - Coors and Nalge are missing footnote superscript.
311 - ASTM method year citation. See General Comments IIL.
52,11 NBS should be NIST.
8 There is no reference to the bibliography.

Section 94135 ) A S S .
- Method 425 Determination of Total Chromium and Hexavalent Chromium Emissions
- ' from Stationary Sources . SR sl

-7

, ) "ICﬂOII" . . . . _ . .
7.3.1 ~ Dionex include footnote that ARB does not endorse specific products.
9.3 ~ line 3 "the IC-C" : :

9.3.3 ASTM method year. See Genera] Comments,
114 +5 ' ' ‘

114.1, 2, .5 formatting.

17.1.1, .2+ format does not equal 3.4.1. ' '

22. EPA intends to withdraw Method 7191. See EPA 12th Anmal Solid Waste
Analysis and Quality Assurance Conference, July 1996
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9164448857 TO 3224737

Section 94141 ' ' _ _ :
Methnd 429 Determination of Polycyelxc Aromanc Hydrocarbon (PAG) Emissions from

4.3.5
443

455
5.3
6.1

9.1.7-9
11

App. A

Stanonary Sources

"Teflon~lined" '
.Either "Leak Check” or "Le&k-Check" consxstency in use throughout th.IS
_section; Li = leak check.
{K2 ma/ml or R3/mi; supcrqcnpts ‘
No smoking reference is good, however, it should address atmospheric
contamination. See 11.9.
Meaterial Safety Data Sheets is correct termmology
RRF is (note line over top) .
Bibliography 11.2 and .3 are out of date ~ o
Revise after review of limits. See Genera] Cominents.

Secﬁun 94161 - s
Method 436 Determmatmn of Mult:p!e Metals n Emlssmnx from Staﬂonary Sources :

251-4

42.1
45372
4,7.13

9.5.3
Table 1

Table 2

. As Method 7760 should be 7760 A AR

Refcreace Section 13 SW-846 methods that are out of date. See General
Comments,

ugfin2

Ni(NO3)2:6H20

deuterium arc or Zeeman.

Omit Standard Methods

IIASH ||'V" *
R.etiﬂe “Apphcable Techmques Methods Potenha] Interferences and Correctlve
Action" . R T o

As Method 7060 should be 'IOGOA

P.1g-1@

%% TOTAL PAGE.D1@ s
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GREORGE LEW, CHIEF, ENGINEERING LAB
MONITORING LABORATORY DIVISION
CALIFQ AIR RESQURCES BOARD

SACRAMENTO CA 95812

.

- Yzeltie

COMMENTS ON PROPOSED CARB METHOD 431

Attached !s a list of concerns and comments our Monitoring and Technfcal
- Services Division has developed concerning the proposed CARB Mathod 431

for testing ethylene oxide,
of this
forwarded te you at this time,

JUDITH M. LAKE, CHIRF

Since the senlor chemist res
utant was on vacation until September 17, 1996, our comments are ,

Moniforing and Technical Services Division

ponsible for the testing

We would &eﬂoﬁs_ly appradnte your review of our comments and we would
also seriously appreciate an extension of the review time,

I gou have any questions concerning the above, please hlephone.me at 694-
33 1- ' _ L -

8130 Chesapeske Drive ¢ San Diego » Culifornia 92123.1096  (619) 694-33¢7
FAX (619) 694-2730 « Smoking Vehicle Hotine 1-800.28.SMOKE
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COMMENTS ON FROPOSED METHOD 431
Note: pages are referenced by the following: p5t, pSm, pSb (top, middle, bottom)

Appendix A |

pi&pd Tmtlngapmdms are for infet and outles of conire! z{nlu,'noi sterllizers, 80
te of App A should be changed. Tt could srill Include the fact that the section only
addresses the storiliser evacuaton sags, o : :

.p3  For oatalytlo units, the atmogpheric mofsture is in great excess of any mojsture .
created by the destruction of BTO, Itis also true that the atmospheric moisture i3 graater-
then the resulting avarage moisture from the {nltial humidifica a procese. Thus, why
requira & molsture messurernent? It should be sufficlent to meagure the ambient molsture of -
the surrounding air by wet/dry bulb. L

p3  Forhydrolytic unite, the inlat moisture is il the amblent motsture, and the cutlet.
maisture is 8¢ most saruratad, and can be agsurned to be; it is only slightly above ambient
temperature. 80, only a waJdry of the atmotphera should be required, and a temp of the
outlat strear. : _

P3  Tmake the above comments even when flow measurements ars required.

'p3  Hydrolytle scrubber typs... - o -
~_Here measuring the molsture of the Inlet stream would present hsalth hezards w the
personnel as there is a very high cone of ETO, -

B3 INSERT For the Josiyn system there [s no flow rate, 5o there would be no requirement
to measure ihe flow, -

Pt “Dewnmination of RTO Conc at the /alet of Control Units”, Here the subdile
reflects that the comtrol unizs are being tested, not the sterilizers. This is correet, But it
contradicts the main title, _ :

- pSm . Inlet Estimarion What sltes where injat estimation would be necessary (for smﬁ
. us?ouu) do NOT have water ring seal pumps? B stared thag Children’s Hosp did. - The - -
IR ?ou Y0 dystem also has & water ring geal pump, These sre the places whers {t was -~ -

L pIb e Inles Measuremant Why ix it necestary to not allow aborting the sterilization time
- when it iy necetsary to test the aeration stage? 1f the evacuation stage has eliminared most -
- 7" of the BTQ, it does not seem relavant that the stage was aborted, It will be expensive
.- ma-wite 1 not abort the stexrilization phase, Ir must be remember that howplals need the
- sterilization equipment, and that loss of itz use during testing s significant, Pteventing the
- hospital #rom using the sterllization ¢qulpment a second and even third day would be an
- immense burden o the hospiml. If no abortings are parmitted, and the aeration phase must
. be tested twice, it would not be postible to do this in ons day, (Does this proposed Meth |
~ 431 explicitly stato the number of timeas an seration cycle muit be tested for one serator?) -

'p.SB Mmummnt Mcthod: Docuinenﬁng the position of the phbc by roaking extra
Toassurements, which will be discussed in App D will be & burden, Tims is of tha essence,
mm% !;v:idl! be expensive to perform those tests, More will be stated when that section is

‘ v . '

Page 10§
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Commerts on Proposed Mesh 43 ] - S 20 Soptember 96

Tedlar Bags
SPECIAL COMMENTS:

¥1)  The evacuation cycle on the sterilizery differs significantly in the tme pariod, Since
this time ix not known before » test s peformed, it would be difficult to 1) gat a flow rate _
st which the Tedlar bag should be receiving srack &as, 50 that it could be mostly filled, and
a8 sample obtained, at the end of the evacuation cycle, The same variation in tims
could be stated about the air washes. Cycle times have ranged from less than 20 minutes to
about 60 minutes on different starilizers that have been tested under SN APCD furisdiction,
This imposes » vovere limitation and burden on the tester and planning a tegt, o

4 . : .
#2)  But, having sumples of BTO in Tedlar bags in any lab presents & hazard, Personnel
not aszoclatsd with testing and now gotcmially exposed. Also, the disposal of the residual
after sample analysas preconts 5 problem, ‘ _

pét  Inlet Measurement  For cat-ox units only the first evacurtion {3 required to be
documented. For rold scrubbers tha first evacuation and the sir waghes are re?uired. I
this & contradiction of the Rule? (It is vrue that the rule is being re~written, but {t must ba

. consistent with what the mathod requirss.) : .

pét  Hirwrioaily, we have reatd the air washes, but in both cases, Also, the data can be _.
separated from the evacuation phase, o 7 ' '

pém  Repeat 1he procedure threp timas : :
From our recards this will make & very long teat day, This will be expensive for
- the hospitals because they will not bs able to perform a sterilizatlon on any equipment that

- testday. Itis al2o true that our dats shows that if a control unit {s passing, then It Is ususglly
well above the limit. If it {5 not tfming. then it bacomes quite clear during the first or
second sudtest, Thus, & suggestion would be thet if the unit apfcm 1o be overwhelmingly
pessing, that on1¥ WO subtents be required on a conmol davice {f there {3 only one steriziler
conneoted to it, If thers are mors smerilizers, or if the aaration phase needs 10 be tested, then
8 third subtest is appropriate, :

pé . Direct Interface Sampiiﬁg Analysis

S A frequency of two minutes or less for catalyric units is restricive, California’s
. Mmost professional testers have tested in San Diego’s District and nons of them produce data
in less than 1wo minutes. It normally takes approximately throe minutes to clute a
 chrematogram with BTO and & diluent such a3 2 chloroflucrocarbon. The frequency of less
than one minute for hydrolytie sorubbery i3 also restrictive, It simply has not beon met in

the tests psrformed hers,.

P6  Inlet Estimarion - testing the 1st evacuaton and wash period (for exhaust only)
contradicts Rule 1203 whioh stares that only the evacuation is ta be tested. (This may be
modified by changing the rule, since the laiter i3 under progress.) ‘

pé &7 Iniet Measurement Here for catelytic units, only the evacuation is to be
tested, but for hydrolytic units, the evacuation and all subsaquent air washes are to be
testad. These differences ssem Incorrect, (A radonale should be offered.) (tap of p7)
This also contradicts the rule s it is ourrently written. .

Page 2 of 8
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PTb  Rapear the procedyres three times (cycles). ¥or sites which have only ona
ilizer, and one control device, if ths equipmant Is clearly dernongtratn that it {x
Essing, ltroay be & waste of money to prevent the site from using [ts smﬁidng aquipment
Fnisr in the day. (The RTO porsonnel go home in mid-afternoon, presumably becanse
hospitel staffing woeks best thar w? ; they are not there iate In the day 10 start a sterilization
of squipment after & full day of tes ng.) - : ’ _

Appendix B

r&t Water ring sen pumpe ats often used on unit where inlet astimation 1s needed.
Children's H. and Joslyn unirs (Palomar)) . ;

pst:i The expression for the pressure P is allowed onl{ 38 pix, bot the valus for the gns
constant R e nflowed to be expressed in g:ia, cu 1, and Ib-mol, or in egy units of lter-
dtn,gm-mol. Thus, it is necessary to lat P be expreised in atmg also,

A

Appendix C

P9t “The xposure stage should not be shortened or aborted,” Cxﬂaj. ftis stared that
the FUTe StAR¢ Ccannot be xbortsd for aeration cycles. There should be congigtendy of

Appendtx D Documsntation of Inlet Probs Posltion (Catalystz)

piOt 2. *. . monitor the voluwmarric flow of the,..exhaust, .befors ditution in the conirol -
unit” This will sxpose tast peraonnel i exwemely high levels of HTO, It will be very '
expensive (2 roots metar o & turblne meter ma be required, with changes to the site

uipment). “...meaaure the concahiration of RTO1n ., exhaust.. befors diluton... 'This
:ﬂu 50 expose personnel to extramely high levels of BTO. A

’nll.ll. it y

probe bs accomplished in the usual frshion of subemitring e detailed, engineering drawing-
style of vite dingram. With the detsily possible in engineering dnna.ringr?;i it in clegar that lt
poerect position above the catalyst bed can be obtained. This would prevent the SXPOIULS to
hazardous levels discussad above, R R -

- plOB &Il Req & tester 1o caloulnto the uiiountofE‘I‘O By poeedl: delivered 1o
the ccudit;’o! unit when the tester is petforming an on-site measummeipu mi' contradictory,

seent specifications were given to the tagtin of these different tachniques, Now,
itis saved thay one muat do both if gine is doing inles xgmuutpmentl. 7 !

It du suggested that the Inlet Eaimation technique ix subject 10 secious ervor in the
rendings from a pressure geuge, o .

Raqui‘:i;g 1he estzr to perform two vclocity traverses shnulranéously will iﬁ:pono
on

AD extangive On testers. Remember thar consultant testery do NOT receive great
remuneraton for this t:ilting;dtlhul. for & one-man com “},’ o employee a second person to

Pagelofg
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pll S, Perform the above operations 3 tmes." This would requlre extensive time-
connumning scelvirey. It also would be Bntamount to not requiring the measarameant of the .
inlat dituted values, since they e only documented to be correc gy the measurement of the
undiluted values, which are J;emselve! to be dovie three times, A _

Appendix E

PI3t 341 Multipotnt ealibraion e -
. ‘ §4.1.1 stares that “four diffsrant concentrations” must bs used, Does one of
thete Include rero gas? The stiemeni should ¢learly indicats whether it does,

Pldm £4.1.3 "Standard deviations are calculated at each level of the mulﬂroint
and must be comparable ta those published for the method.” Where are thare publ shed
valuss? Also, z “standard deviations st each layel of the multipoint”, is it mexnt the

standard 13 of the areas for a given (fixed) concentraion of ETQ, (If the '

- this be revised to rend “relative standard geviation", since the area responses will be depend
on the attentuation and amplification settings on the §¢. The flow of the hydrogen and
combuation air, a8 wel! as the flow of the carrier gas will also affect the areas, One counld
also compute standard deviationg {or ralative ones) of the caiculated concenirarions from
those arezs from the leagt bquares curve, This approsch might be more meaningful, since it
would give valuas of the discrapancies of the (calculated) concentrations versys the “true”

-concentatons, : S '

415 Horsthesquaton

: LOD=Ml43s R

is glven. A is the Jeast squares lmm?t (in ppmav) of the independent varisble (usually x), |
Now 3 is stated 10 ba the Standard deviarion of the lowest standard, By making this

rewmark here, it imtﬁlles that the standerd deviation is that of the calenlated ppm valueg

ealculated from the {a curve), {Otherwise one would be adding ed's of aress to ppma of
¢ intercept, & meaningless concept.) B

v -
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Comments on Proposed Msth 431 S 20Septemberss
l4:  $5. Routine Celibratlon Procedure should be LABORATORY
alibration procedurs (not Jmplylng fleld procedure) _

It 13 atated that routine ueary ate thoss who feﬁ'crm these tReky “daﬂd\:“; but 1o consultant in

t.m;‘(si simw does that, because they have rave time 10 the site. Thus, th definition needs

revision, _ : _ o

The phrase “eight houes” i used; prasumably this originated because offlces and iébs Uped

10 operate on an #ight hour basis. owever, consultants in the feld Operale on a variabls

shift, and even the ARCD operites on & 10 houyr dag; Therefore, insread of interrupting
work nesr the end of the day, the statsrent shou! changed 1o stata "2t the end of the
normal day’s analysls pericd.” (This would prevent someone from running all night -

without ferfomlnz a check.,) - _ o

Pl4b §6. Calibratlon Check Sampie

plsm §6.3 | o o

“The n-;i&on?int standard ,...must be analyzed every eight hours, or svery tan samples, ,..”
ag

Once Mot field consultants do not werk on an eight hour schedule, but & variabls
one, #0 this should be changed the same s 1o 8 | =

plém Jn4 The verification data about the above comments of §$ and §6 needs 1o be
modifisd to change the § heyr ¢riterion, : .-

Por flld testing this should be stared that the callbration check should be performed sfser
each subtese, _ ' : e

P18 APPENDIXF  CALCULATONS

D8t e description of the calculation for the weight of ETO in the inlet of outlet is very

unwieldy. Better wording needs to be used,

18 For the direct ge approsch, once » the 2 minute and 1 minute Intervals for
zamplin; are umuﬁnf: oy

 'p30 RER RTING REQUIREMENTS =~

U pap lisbon!n‘; has been discussed (1 part in r)‘, on page; 16: part of that diseussion is
- tepeated here, Porhaps batter oril.nizaﬂopnui: needed for pmnaml:ﬂon in this Mathod,

Remember this method ix going to be pround for severa] » ['s better 1o correct 3

method I3 adopted,

PageSof 8
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» But are mentioned hers, ARE ¢ requestad to subrmit this dats for
.. Toview, #ince no one we know has Presented any guch analyses imes. TS
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p21 METHOD LIMITATIONS

p2lm Tedlar bag sampling, _ _
The method now recommends that & continuous FID also be uted in mn{uncdon
with the Tediar bags, so determine when the WPI]‘% period ghould end. This {3 tima
consuming, defeats the original purposs of using ar bags instead of FIDs and {3 |
unneocssary bacsuss the oycle ime is aver when the Indicator dials on tha equipment
display & nt atages of the process, o :

- p2lb  “Many testers fael that on-glte GC iz mors expensive and more diffioult than
container sampling.” There are only three known testers in the State of Californie; one of
them ia 50 extremely busy that he nalonger does ETO tests, Thus, “many” is an
inapgropriate &unli er. 17us staternent seems a8 if it In a pergonal awitude, It malg not be
¥upported by the facts, Tedlar bag testing could consist of spending one day in the feld

the subsequent day in a lab, This may be more expensive than spanding one day in the
field doinq both the sampling and the analyres. Thus, whether this paragraph iz valid .
should be invastigatsd, ‘ _ » :

pa2  InletBetmaion I

P22t Itswtes that the site RTO cylinders should be enalyzed to verlfy the exact _
composition of the gas before using it in tha sterllization charmber, Tha ETCinthesits
cylinder {x highly concentrated, Tge celibration curve for high concentrations {s not
(vsunlly linear). Thus, the meter would have to have severa! high concentration stzndards
in the SAME (close) range az the site ETO §23. This would be expensive; it also would
sxpose the personnel 1o usage of high concentrations. . _ :

p2am Pressure gauges are usually not too accurate, Sites usually have them calibrated
only on inital installation of the aquipment. To calibrate them spacifically for & compliance
test ssems expentive because 1) personnel from the manufacturer have to ﬂg from the sast
g:uﬂ;t :1’ do it, and 2) scheduling such a site vigit to cotrespond to a Distriot ETO rest is

cult, ‘ :

p22b  Onco sgain the inler estimation rechnique is srated As invalld with water ring seal
pumps. But, it is for those very slte§ for which the estimation techniquse iy ugeful,

- P2 AddSeupber
“ - Hernitls suggestad that for acid scrubbers the et estimation technique be used because
- -the sterllant gas conslsts of & high concenmarion of ETO. This point has been made by
“myself in saveral instances above, However, in those instances, for redundant “qualit

control” ghecks, the t6d ARB Method 431 insists that personnel ba exposed to hfgh
concentrationg of ETQ. - ' : ' ' :

P23t Onos again the | minue restricton is stipuiawd for hydrolytic scrubbers,
P23m Camlyde Oxidation | |

zzam' Dogumeatation of probe placement for Inlst measurement Is once again discussed, I
ave tho same criticism of this that was prosented earler.”

p23m  Onoe again the direct measurement technique I mated 10 be valid only for 2 minuze
or less analyseq times, This i3 impossible as has%een discussed, : W

PaganGof8
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" pzag Water ring seal pumps are agaln discusted, The seme eriticism mentioned shove
sppliag, B B : - . __

P23b  Swetificarion {n batalydc units. This can be cimufnvmtud by usc-_'dt‘-accurute_k B
-enginesring diagrams, a5 hag been dls‘cussed Above, ‘ - S B

- P24 APPENDIX I Procedure for Tedier Bag Sampling
PUm §3. Bqdvdcncy' . B ' ': ' ish

' It n gtated that aliermnatye rathods rﬁay be used If substandally equivaleni, and if _
approved by the Executive Officer of hit representative. What doey substantlaily equivalent.
mean, mﬁ{i what doss Tepresontative maean? : ' : SR

p28b  Molstura determinations ars once aguin mendoned; At no time in our
determinations of molshie has the pemnug been above 3%, It has been ailfhu above _ '
shﬁ lﬁd bznc&ab?ut 2%. Thus, 2 wet dry bulb on the environment {n the sterll ud‘;n oom ¥
nouid be sufficlenr, = . S e o

P26m !5'_._3, lagt aén_ter_ice. o o

7 "It impingers are usud? extrems care must be ussd when applying end removing the
-Yacuum to avold carey over o the liguids in the Impingers.” There ars no liquids in any-
impingers for which thix carry-over {s pertinent, To de ibecataly put & liquid In en impinger

: i‘ll‘ledl %z;mplc hin_wwldbcmwmmmdpuvmm&wbemsumpled_lnma .

Page70f8
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P27 6. QUALITY CONTROL .

- #6.1.1 Sampling runs and §6.1.2 Routine Sampling Quslity Conmoel. All lhis.was
discussed earlier and seems redundant here. _ ' o -

p2m §6.2.2 Fleld ,g:ikes in ndtrogen would probably affect tha gc FID response and give
&n erroneous result, Our experience has shown that whether & sample i3 in an alr matrix or

& nitrogen mawix affects the ppm value of the vrganle substance found by the FID,

#6.2.2 (Once again) A fleld spike Is expensive becauss the tester now has 1o have
ETQ ¢ylinders In the la &nd one for efield. - PRV '

p2% - FIGURE 1 TEDLAR BAG SAMPLING TRAIN

'  The valn as depiciad in the dium has § rommesr between the probe and the
- Tedlar bag." This rotameter wil] ha contaminated with ETQ between subtests (runs). Thus,
It should be placed berween the gan nd the sample pump, SRR U

P32 FIGURE 4  FIELD DATA SHEET

" The calculations is §F only uss Total H‘“’".'no(’awu . ﬂcW, % the caloulation and | L
reporting of an averags flow is unnecessary, Sincs it 1s tnneeded by the calculadons {n the
muhcd_.mquiﬂncitumimppropﬂm, o s ey

P33 7. Production of Tedlar bags

- Discarding Tedler baﬁ it expensive, 1t would be lens expansive 1o clean them,
B3t having sampleag of ETO Tedlar bagt in any Iabfmenta 8 hazard, Personne! not
associated with testing and new petantsl ¥ sxpotad. Also, the disposal of the redidual
after sample analyses presenty 2 problem. ,

Page Sof§
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Center for Environmental Measurements and Quality Assurance

September 24, 199¢

Pat Hutchens, Board Secretary
Air Resources Board

2020 L Street

Sacramento, California 95814

Dear Ms. Hutchens,

~This letter comments on the proposed amendment to Air Resources
Board Source Test Method 100, Procedures for Continuous Gaseous
‘Emigsion Stack Sampling under Section 94114. These comments

- represent my own professional opinion based on research that I.
have conducted at the Research Triangle Institute (RTI). This
research has involved both gaseous calibration standards and gas
diluticn systems. My expertise in these two areas has proumpted
these comments. They do not necessarily represent RTI’'s official
pogition on the proposed rule. - ' ' i

In 1993, RTI revised the EPA Traceability Protocol for Assay and
Certification of Gaseous Calibration Standards (Publication No.
EPA-600/R93/224) while under contract to US EPA’S Atmospheric
Research and Exposure Assessment Laboratory. I was the main
author of this revision of the protocol. BAs part of this effort,
I conducted a laboratory evaluation of gas dilution systems for
analyzer calibration and calibration gas analysis. The results
of this research were published in Air & Waste in April 1994. A
copy of this article is enclosed for your inspection. In the
1980s, RTI conducted numerous audits of compressed gas
calibration standards and EPA protocol Gases. I am enclosgsing
copies of two articles concerning these audits that were
published in Journal of the Air Pollution Control Association in
1987 and 198¢5.

Summary . Comments

In general, the proposed use of gas dilution systems in the
preparation of gas mixtures for field instrument calibrations is
a good idea. Such systems provide more flexibility and
convenience than compressed gas calibration standards. They
should also be cheaper than compressed gas calibration standards
cver the long run. :

The proposed amendment should be strengthened. Its performance
specifications and field evaluation procedures are not described
in enough detail to insure that gas dilution systems will perform
in an acceptable manner. The proposed amendment does not address
the uncertainty of gas concentrations that are produced by gas
dilution systems. If gas dilution systems are to be useful for
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field instrument calibrations, the. uncertalnty of the gas
mixtures’ concentrations must be approximately the same as. that

for high-quality compressed gas callbratlon standards, such as
EPA Protocol Gases.

Gas dilution systems have not been evaluated suff1c1ently to
characterize their performance and uncertainty. No one has
demonstrated that they can yield results, on a routine basis,
that are comparable those obtained with undiluted EPA Protocol
Gases. These systems need to be evaluated more exten51vely in
both the laboratory and the fleld than 1s speolfled in the
'proposed amendment .

The performance speolflcatlons and fleld evaluation procedures
are written largely for gas dilution systems utilizing thermal
mass flow controllers. They should be rewritten to accommodate
the operational characteristice of gas dilution systems utilizing
- other technologles (e.g., capillary tubes, p051t1ve displacement
pumps, and perlodlc 1njectlon technlques). It is important that
they be written in a manner that ig transparent to the gas.
dllutlon_teohnology They should not give the appearance that
the Rir Resources Board favors any specific gas dilution
technology. . Any technology should be acceptable to the board as
long as the user can demonstrate that it meets a uniform
performance spec1f1catlon

Proposed Appendlx 110.1 is a very close relative of EPA Method
205 and shares many of its problems. The following specific
comments on the proposed appendlx are adapted from comments that
were submitted to US EPA in 1994 when Method 205 was being
finalized.

" Part Comment
1.1 Applicability

Gas dilution systems have not been evaluated suff1c1ently to
demonstrate that they will perform with a degree of
confidence similar to that documented for EPA Protocol
Gases. Research to evaluate the uncertainty of gas diluticn
systems is limited. In my knowledge, the only research in
this area are publications by RTI and by Queen’s University
in Canada and unpubllshed research by Steiner .Environmental,
Inc. that was mentioned in the background information for
Method 205. This research is reviewed in the following
paragraphs. Not enough is known about the performance and
uncertainty of gas dilution systems. Their routine use for
field instrument calibrations is not justified without more
rlgorous performance specifications and tests than are given
in the proposed appendlx :
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RTI conducted a laboratory evaluatlon of gas dilution
systems for analyzer calibration and calibration gas
analysis (Wright and Murdoch, 19%4). It was funded wholly
by the U.S. EPA through Contract No. 68-D1-0009. The
"evaluation had a limited scope and locked at only four
representative gas dilution systems and only three types of
pollutant gas mixtures. I believe that this evaluation is
the only recent publlcatlon cencerning the uncertalnty of
gas dilution systems.

The RTI evaluation compared multi-point calibration data
produced by pollutant gas mixtures from gas dilution systems
and by undiluted National Institute of Standards and.
Technclogy Standard Reference Materials (NIST SRMs). It
included systems utilizing capillary tubes, positive- -
displacement pumps, and thermal mass flow contrcllers.

The accuracy cf these gas dilution systems was estlmated by
comparing the slope of the least-squares regression line for
the diluted gas mixtures with the. correspondlng slope for
the undiluted gas mixtures. 1In general, the accuracy
estimates for the four gas dilution systems were similar
after cutlier data were digcarded. Excludlng such outlier
data, the absolute values of the 20 remaining accuracy
estimates ranged from 0.11 to 3.33 percent with a mean
absolute value of 1.24 percent. For 12 of these accuracy
estimates, there was no statistically significant
difference, at a 95-percent confidence level, between the
slopes of the regression lines for the diluted and undiluted
gas mixtures. The accuracy estimates for individual gas
dilution systems exhibited some variation from day to day
and from one pollutant gas mixture to the next. The
greatest observed day-to-day variation was from +2.62 to
-1.97 percent. '

‘The precision of the gas dilution systems was estimated by
the relative uncertainty, at a $5-percent confidence level,
for concentrations that are predicted from the regression
equation for diluted gas mixtures. In general, the
precision estimates for the four gas dilution systems were
similar after outlier data were discarded. Excluding such
outlier data, the 20 remaining precision estimates for mid-
range dilutions ranged from 0.31 to 5.22 percent with a mean
value of 1.61 percent. The precision estimates varied with
-the number of measureméents in the calibration and with
relative position on the calibration curve. The estimates
for individual gas dilution systems exhibited some variation
from day to day and from one pollutant gas mixture to the
next. The greatest observed day-to-day variation was from
3.81 to 5.22 percent.
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The number of experiments conducted during RTI’'s evaluation
was Too small to allow one to draw any definitive
conclusions concerning the accuracy and precision of gas
dilution systems. The evaluation uncovered significant
operational problems with several gas dilution systems: a
plugged capillary; interference with the pollutant
analyzer’s response; and a leak in one gas dilution system.

" These problems reduced the accuracy and precision of the gas
dilution systems. : . - _

A Wosthoff gas dilution system was used at Queens Univeresity
(Bate et al., 1969) to prepare ambient-level concentrations -
of CO2 in air from cylinders of C02 and air. This 3000-to-1
dilution was produced by four positive-displacement pumps.
operated in series. A nondispersive infrared C02 gas .
analyzer was calibrated over the range from 270 to 37C parts
per million (ppm) using the diluted gas mixtures. An SRM
that was certified as containing 308 ppm C02 plus or minus
(+/-} 3 ppm was measured as containing 306.6 +/- 0.7 ppm by
the calibrated analyzer. The agreement between these two
values is 0.5 percent. The authors state: "Our results
certainly corroborate that the accuracy of the calibration
C02 gas mixtures produced by the pumps was equivalent to
that of the NBS standards".

Unpublished research by Steiner Environmental, Inc.

{Steiner, 1991) appears to form the technical basis for
Method 205. An Environics Model 201 gas dilution system
with thermal mass flow controllers was used to prepare three
pollutant gas mixtures £from EPA Protocol Gases and nitrogen.
Although multi-point calibrations generated extensive
linearity check data, such data cannot be used to assess the
accuracy of the gas dilution system because the measurements
are not compared against any external reference standard.
They can only be used to assess the internal consistency of
the concentrations of gas mixtures that are produced by the
gas diluticn system.

Measurements of undiluted EPA Protocol Gases were used as
quality cecntrol checks fecllowing the calibrations. The
certified concentrations of these external reference
standards were compared with measured concentrations using
the calibrated analyzers. Data from these quality control
checks can be used to assess the accuracy of the gas
dilution system and are given on the next page:
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Quallty Control Measurements for a Gas Dilution System
by Steiner Environmental, Inc. using EPA" Protocol Gases
Pollutant Certified_e Measured 7 Percentage
Gas Concentraticn | Concentration | Difference

o2 43 . 3.95 % -1.25 %

02 8% 7.98 % -0.25 %

- NOx 12.34 ppm 12.65 ppm. +2.51 %

NOx - 78.49 ppm ~ 77.4 ppm 21.39 3

NOx 80.72 ppm 79 ppm -2.13 %

NOx - | 81.35 ppm 84 ppm +3.26 % -
co2. - f 8% |} g.oaz% +0.50 % .

co2 - 8% | 8.2 % +2.50 %

coz 14.01 % 14.1 % +0.64 %

The accuracy of the’ Envzronlcs gas dllutlon system was
estimated by the percentage difference between the certified
and measured concentrations for the quality control check
samples. The absolute values of the accuracy estimates
varied from 0.25 to 3.26 percent with a mean absoclute value
of 1.60 percent. The accuracy estimate exceeded +/-

percent for four (or 44 percent) of the nine Steiner
Environmental quality control check samples.

Consequently, the Environics gas dilution system would have
failed the proposed appendix’s specification that the gas
dilution system shall produce calibration gas mixtures which
have measured values within +/- 2 percent of the predicted
values. The Air Resources Board needs to consider whether
there is adeguate information to support its belief that gas
dilution systems will meet the proposed specifications on a
routine basis.

References
R.S. Wright and R.W. Murdoch, "Laboratory Evaluation of Gas
Dilution Systems for Analyzer Calibration and Calibration

Gas Analysis", Air and Waste, vol. 44, pp. 428-430, 1994,

G.C. Bate, A, D’Aoust, and D.T. Canvin, "Calibration of

Infra-red CO2 Gas Analyzers", Plant Physiology, vol. 44, pp.

1122-1126, 1969.
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J. Steiner, Letter to lea Dishakjian of U.S. EPA concernlng
Environics gas dllutlon system, January 15, 1991

i.2 Principle

The specification that the gas analyzer is to be calibrated

should be strengthened. A gas dilution system cannot be

verified using d gas analyzer whose calibration curve is not
well-characterized.  The gas analyzer should be calibrated

over its full range using four or more undiluted EPA

‘Protocol Gases and the measured concentrations may differ : |
from the predicted values by no more than +/- 5 (or more). - :
percent. The 5-percent specification is baged on the :
‘uncertainty of the EPA Protocol Gases used to callbrate the

gas analyzer (see below).

The effect of the uncertainty of the calibration dases could _
be reduces by the statistical analysis of the calibration |
data. The proposed specification could be replaced by one

based on the 95-percent confidence interval for = R
concentrations predicted from the linear regression of the

multipeint calibration data (see.the EPA Traceability

Protocol for details). :

3.1 Gas Dilution System

The'+/ 2-percent specification for the gas dilution system
is unrealistic given the uncertainty of the EPA Protocol Gas
{+/- 5 percent) that ig being diluted and the uncertainty of
the gas analyzer calibration (+/- 5 percent) that is used to
verify the gas dilution system. Error propagation analysis
should be conducted to calculate the overall uncertainty
associated with the proposed verification procedure.

A potential weakness in the use of gas dilution systems for
field instrument calibrations is the introduction of a
source of measurement uncertainty in addition to that
associated with the calibration gas itself. The _
concentration of the calibration gas being diluted has its
own level of uncertainty. The use of a gag dilution system
can only increase the total measurement uncertainty
associated with the diluted gas mixture. If the uncertainty
cf the calibration gas is itself near unacceptable levels,
then the use of a gas dilution system may resul:t in
unacceptable overall uncertainty. This issue has not been
adequately addressed in the proposed appendix. High-
accuracy compressed gas calibratien standards and high-
~accuracy gas dilution systems must be used if the resulting
diluted gas mixtures are to have high accuracy.
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The Air Resources Board should specify an overall
‘uncertainty that is acceptable for concentrations produced
by gas dilution systems and it should specify a method for
calculating the uncertainty associated with each step in the
calibration chain back to NIST primary gas and flow
standards. , ' ' '

3.2 Annual-Certificatibn Procedure

This procedure is biased towards gas dilution systems using
thermal mass flowmeters. It prevents any use of capillary
. tube gas dilution systems because the flowrates through
-individual capillary tubes cannot be measured. The only
flowrate that can be measured in these devices is the total
flowrate. The procedure should be revised to make its
reguirements transparent to the -gas dilution .technology.

The proposed appendix specifies that gas dilution systems be
calibrated on a yearly basis against a NIST-traceable
primary flow standard with an uncertainty of 0.25 percent.
This specification is not realistic unless one has access to
such a high-accuracy flow calibration device (e.g., a Sierra
Instruments, Inc. Cal-Bench Primary Gas Flow Calibration
System] or unless one sends the gas dilution system back to
the manufacturer or to NIST for certification. The vearly
.recertification cost for the gas dilution system is a
significant and hidden cost that the Air Resources Board
must account for in its assessment of the economic impact of
the proposed method.

The board should consider establishing a clearer definition
of what specifically constitutes a "NIST-traceable primary
flow standard". William D. Dorko (301-$75-3916) and George
E. Mattingly (301-975-5939) of NIST are in the process of
investigating the traceability issue for gas dilution
systems. It would be in the board’s long-term interest to
.coordinate its efforts with those of NIST and to promulgate
a rule that incorporates NIST's work regarding traceability
for gas dilution systems. '

What assurance does one have that one year is the proper
recalibration interval for a mass flow controller? Is there
any existing research to support this or any other
recalibration interval? What assurance is there that mass
flow controllers’ calibrations will be stable for an entire
year? It would be more reasonable to specify that gas
dilution systems be compared to NIST-traceable standards
prior to each field test. 1Is it acceptable for a user to
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recalibrate mass flow. controller using NIST-traceable
- standards that are on hand or must the user return the gas
dilution system to its manufacturer for yearly
_recalibrations?

3.4 The analytical accuracy specifications for high- level and
.mid-level calibration gases are unrealistic. Only NIST SRMS
or NIST Traceable Reference Materials (NTRMs) have zan
uncertainty of +/- 1 percent. EPA Protocol Gases have an
uncertainty of approximately +/- 5 percent (see below). The’
specifications should not allow the use of calibration gases
that are "certified" as having +/- l-percent accuracy unless
‘the specialty gas producer follows an accepted analytical
protcocel feor calibration gas certification 'such as the EPA
Traceablllty Protocol '

The proposed requlrement for annual recertlflcatlon of - _
calibration. gases is overly restrictive and does not reflect
the current stablllty of compressed gas mixtures. In 1993,
the cerxrtification period for EPA Protocol Gases was
increased to 36 months for nonreactive gas mixtures. Most -
EPA Protocol Gases containing reactive gas mixtures have a
certification period cf 24 months. The preposed. requirement
‘should be similarly increased. '

RTI has extensive experlence in accuracy agsegsments of
commercial cylinder gases and EPA Protocol Gases {(Decker et
-al., 19281, Wright et al., 1987, 1988,and 1989, and Coppedge
et al.,_1992). Currently, EPA 1is conducting an ongoing
audit of EPA Protocol Gases (Hines, 1994). The results of
the EPA Protocol Gas audits from 1985 through 19594 are
generally ccnesistent. Overall, 73 percent of the EPA
Protocol Gases were accurate to within +/- 2 percent of
their certified concentrations and 93 percent of these
standards were accurate to within +/- 5 percert.

' The accuracies of commercial cylinder gases are generally
consistent and are significantly worse than those of EPA

- Protocol Gases. Audits from 1578 through 1981 revealed that

only 42 percent of the commercial cylinder gases were
accurate to within +/- 2 percent of their certified
concentrations and only 66 percent of these standards were
accurate to within +/- 5 percent.

Although these two sets of audits were conducted at
different times and accuracies are likely to have improved
over Lime, one may reasonably extrapolate from these audit
results to conclude that present-day EPA Protocol Gases are
likely to be significantly more accurate than present-day
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commercial cylindef gases. No other data are avallable that
would support an alternate conclusion.

Given these audit results, the proposed appendix’s
implicitly-allowed use of "certified +/- l-percent accuracy"
commercial cylinder gases for may result in reduced
accuracies for field instrument calibrations. The accuracy
asgociated with the use of undiluted present-day EPA
Protoccl Gases for such calibrations may be on the order of
+/- 5 percent (assuming =a roughly 95-percent confidence
level). The use of lower-accuracy commercial cylinder gases:
with gas dilution systems are very likely. to result in less
accurate calibraticns. o

Note that ZPA revised its traceability protocol for gaseous
calibration standards in 193 (EPA, 1993). The revised
traceability protocol has more stringent analytlcal and -
guality control procedures than earlier versions of the

‘protocel. It is expected that the accuracy of EPA Protocol

Gases will improve significantly in the future, but future
audits are needed to assegs the accuracy of standards_ '
produced using the revised traceability protocol.

The reviged traceability protocol explicitly allows the use
of a gas dilution system in the analysis of candidate EPA
Protocol Gases. This gas dilution system may use capillary
tubes, positive-displacement pumps, thermal mass flow
controllers, or other suitable devices to dilute the
reference standard. If a gas dilution system is used, it
must have a specified accuracy of not greater than 1.0
percent of the undiluted reference standard concentration.
The accuracy of the gas dilution system must be checked by
the analyst at periodic intervals by comparing diluted
reference standards to undiluted reference standards having
approximately the same concentration. Additionally, the 95-
percent uncertainty for the regression-predicted
concentration of a diluted candidate standard must be less
than or equal to 1 percent of the concentration of the
diluted reference standard.
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Field Evaluation of the Gas Dilution Systenm

A positive-displacement pump is a variable flow device that
is capable of numerous different dilution ratios. Its .
performance should be verified using two or more dilutions.

As stated previously, the +/- 2-percent analytical accuracy
specifications for the gas dilution system and for the mid-
level calibration check are unrealistic given the
uncertainties of calibration gases, gas analyzer
calibrations, and the gas dilution systems.
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The specifications should be strengthened because each of
the two specifications allows a measured response to vary by
+/- 2 percent from a predicted value, rather than specifying
the agreement between the two gas concentrations themselves.
The proposed appendix would allow one measured response to
vary by + 2 percent and the other measured response to vary
by - 2 percent to result in an overall disagreement of 4
percent between the two gas concentratiocns.

The specifications could be replaced be ones based on the
statistical analysis of the multipoint calibration data and
the multipoint diiution data. For example, a hypothesis

‘test could be performed to determine whether a statistically .

‘81gn1f1cant difference exists between the slopes of the

- regression lines for the calibration data and the dilution.
The specifications should be revised and should incorporate
a procedure to calculate the overall uncertainty of the gas

diluticon system given the uncertainty of all the calibration

steps leading back to NIST primary gas and flow standards.

Thank you for your attention to these comments. . Please call me
at (919) 541-6263 if you have any guestions concerning them.

Respectfully,

Kotat

Robert S. Wright¥
Environmental Sc1entlst

cc: C.E. Decker, RTI
R.K.M. Jayanty, RTI
W.C. Eaton, RTI




Lahoratory Evaluation of Gas Dilution
Systems for Analyzer Calibration and
| Calibration Gas Analysis

Robert S. _Wright and Robert W. Murdoch

Research Triangle Institute
Research Triangle Park, North Carolina

Gas dilution systems can be used for muitipoint calibrations of pollutant gas analyzers and for the analysis and certification of
compressed gas calibration standards. This laboratory evaluation obfained estimates of the accuracy and precision of four
representative gas dilution systems. Diluted and undiluted gas mixtures containing carbon monoxide, nitric oxide or sulfur dioxide
in nitrogen were sampled by pollutant gas analyzers. Accuracies were estimated from the difference between the sfopes of regression -
lines from measurements of the diluted and undiluted gas mixtures. These accuracy estimates ranged from -3.3 to 10.0 percent. .
Precisions were estimated from the 95-percent uncertainty for regression-predicted concentrations. These precnsmn estimates
ranged from 0.3 to 14.9 percent of the predicted concentratlon for mig-range dilutions.

Calibration gases often are diluted during the multipoint cali-
bration of pollutant gas analyzers and during the analysis and
certification of compressed gas calibration standards. Gas dilu-
tion systems are devices that allow two gas streams to be mixed
together continuously and quantitatively. Such systems could be
used for multipoint calibrations and analyses of gas mixtures,
However, systematic and random errors associated with the
dilution would be added to the total measurement uncertainty.
Could one use gas dilution systems for these applications with
acceptable levels of accuracy and precision?

Under U.S. Environmental Protection Agency {(EPA) sponsor-
ship, Research Triangle Institute (RTI) conducted a laboratory
evaluation of four representative gas dilution systems. The goal of
the evaluation was to estimate the accuracies and precisions of the
systems using measurements by pollutant gas analyzers. These
estimates were obtained from the statistical analysis of multipoint
calibrations using undiluted and diluted gas mixtures.

Gas Dilulion Systems

The Environics Model 2020 continuous emissions monitoring
calibration system uses thermal mass flow controllers to regulate
the flow rates of 2 compressed gas calibration standard and
dilution nitrogen, which are blended together. The system was
configured to operate in both of the dilution regions that were used
in the evaluation (i.e., 1 to 9 percent and 10 to 90 percent of the
standard’s concentration). Its specified flow rate accuracy is £0.5
percent of the full-scale range and its specified flow rate repeat-
ability is 0.2 percent of the full-scale range.

The Milton Roy Model 8215 gas divider uses 10 identical,
parallel capillary tubes and solenoid valves to blend the calibra-
tion standard and the dilution nitrogen. The system was config-
ured to operate in the 10 to 90 percent dilution region. Its specified
dilution accuracy is £0.2 percent of the standard’s concentration
and its specified repeatability is 0.1 percent of the point.

The Wasthoff Model 1KM67 gas mixing pump uses three
piston-driven, positive-displacement pumps to blend the calibra-
tion standard and the dilution nitrogen. The standard goes through
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one pump ard the nifrogcn goes through the other two pumps.
Switchable gears vary the pistons’ stroke frequency and thereby
vary the diluted gas concentration. The pumps and gears in the

instrument used for this evaluation were lubricated with silicone -

oil. The system was configured to operate in the 1 to 9 percent
dilution region. Its specified accuracy under calibration condi-
tions is *1.0 percent relative to the selected dilution Jevel.

The Wasthoff Model SKA37 gas mixing pump uses five
piston-driven, positive-displacement pumps to blend the calibra-
tion standard and the dilution nitrogen. The pumps are an oil-less
type and have a fixed stroke frequency. Three stopcocks are used
to switch the gas streams entering three of the five pumps and
thereby vary the diluted gas concentration. The system was
configured to operate in the 1 to 9 percent dilution region. Its
specified accuracy under calibration conditions is 0.5 percent
relative to the selected dilution level.

Experimental Procedures

Gas mixtures containing carbon monoxide (CO), nitric oxide
(NO), or sulfur dioxide (SO,) in nitrogen were measured during
the evaluation. These measurements were made using the analyti-
cal instrumentation listed in Table I. Several gas dilution systems
were compared over several days. All measurements that were
obtained on the same day were considered to be comparable and
no measurements were compared across different days.

Multipoint calibrations were performed using undiluted and
diluted gas mixtures. The undiluted gas mixtures were National
Institute of Standards and Technology Standard Reference Mate-
rials (NIST SRMs) and zero-grade nitrogen. These gas mixtures
were the reference standards for the accuracy estimates. The
difuted gas mixtures were obtained by dilution of EPA Protocol
Gases, which are prepared and analyzed by specialty gas produc-
ers using an EPA-specified traceability protocol. RTI verified the
certified cancentrations of these standards relative to the concen-
trations of the SRMs.

The calibration data were analyzed using least-squares regres-
sion technigues under the assumption of a constant random error

m




term. For several multipoint calibrations, a quadratic equation
fitted the data better than a straight-line equation. The accuracy of
the gas dilution systems was estimrated by comparing the slope of
the regression line for the diluted gas mixtures with the corre--
sponding slope for the undiluted gas mixtures,

Diluted Slope — Undiluted Siope
Undiluted Slope |

Accuracy = 100 [

This value is constant across the range of predicted concentra-
tions. Statistical tests were performed to check if the difuted slope

was significantly different from the undiluted slope.

The precision of the gas dilution systems was estimated by the
relative uncertainty of concentrations that are predicted from the
regression equation.! '

Prehisioﬁ = 100[

95% Uncertainty for Predicied Concentration
Predicted Concentration

Although the 95.percent uncertainty is approximately constant
across the range of predicted concentrations, the precision esti-

Table I. Analytica! instrumentation for laboratory evaluation of gas dilution systems.

mate varies inversely with the predicted concentration. This

variation is illustrated in ‘Fable Il which gives precision estimates
obtained from the multipoint calibration of the NO analyzer on its
0 to 250 parts per million (ppm) range. The precision at the upper
end of the regression line is approximately 0.5 percent, but the
precision at the lower end is approximately nine times larger. In
this paper, precision estimates ate generally listed for dilutions of
5 or 50 percent of the difuted standard’s concentration.

The precision estimates also vary with the number of measure-
ments in the multipoint calibration and with the number of
measurements of the sample being analyzed. This variation is
illustrated int Table II, which gives precision estimates obtained
from various subsets of the 250 ppm NO multipoint calibration.
The precision estimates for a 5-point calibration and one sample
measurement are approximately two to three times larger than the

‘precision estimate for a 10-point calibration and three sampie

measurements, This example demonstrates that precision esti-

‘mates for a gas dilution system can be improved by increasing the

number of measurements.
Several unexpected events occurred during the evaluation.

Excessive zero drift in the NO analyzer was discovered and .

repaired. Several days’ data were discarded because of this zero
drift. One of the capillaries in the Milton Roy 8215 systerm became
" plugged during the evaluation and this

system could no longer be used. The
. slope of the diluted SO, regression line

. For Dilutioh o 10%
0 9% of $u. Cone. -

for the Wosthoff 1KM67 system was
significantly different from the slopes of
the undiluted gas mixtures and the other

systems’ diluted gas mixtures, This dif-
ference may be due to interference of
silicone ofl from the Wosthoff 1KM67
system on the ultraviolet fluorescence
S0, analyzer. Additionally, oil was seen
coming from the system’s nitrogen pump
- and a dropout trap was installed fo pre-
vent downstream oil contamination.

Tabie II. Comparison af precision estimates associated with different predicted concentrations for the Worse than expected precision estimates

same multipoint calibration.

Precision (percent) for One Sample Measuremen

for the Wasthoff SKA37 system promipied
its inspection and repair by its manufac-
turer. A minor leak was discovered and

t Dilation of -
- 90% of Std. -

* - AtDilution of ~  AlDilution of
50%of Sid. 20%of Std. "

the system was reevaluated at RTI after it
was repaired.

' - - Cane. ol Cane. - - - Come.
T80 Enviomcs2020 . 088 . ow . 514 . nesults .
S ' : 085 . 453 _Several caveats concerning the evalu-
R - ation should be considered as the results

7. Milton Roy 8218 . 050 ..

are reviewed. The evaluation studied only

Table IIL. Comparison of precision estimates associated with various number of measurements of 2 limited range of experimental condi-

calibration standards and sample.sb

tions. The evaluation did not attempt to
obtain optimum performance (e.g., better

Measured Values " Pregision at Dilution 01-:50% of Std. Cone. : precision estimates) from the gas dilution
L : . : tems due to time constraints on the
Used Tn the No. of Values in . 5YS
Regression Regression 1 Sample 3 Sample - “u”gbeg of measurements g‘ai-cﬁ“[?tgc
Calculations Measurement Measurements ~ oCc duringasingle day. Jot all of He
: gas dilution systems were evaluated in
Odd Values® 5 1.85 1.24 the same dilution region. The gas dilution
4 _ systems that were evaluated were selected
Even Values 5 1.20 0.81 ~ based only on their availability and their
All Values 10 : 0.97 0.61 dilution principles. The evaluation did
not assess the corresponding accuracy
a3as Dilution System  Environics 2020 and precision of undiluted gas mixtures
bAnalyzer Range 250 ppm NO -which might be used in multipoint cali-
“0dd Values 10, 30, 50, 70, 90% of Std. Conc. brations.

9Even Values 0, 20, 40, 60, 80% of Std. Ganc,

The results of the evaluation are given
in Table I'V for the Environics and Milion

w—
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Roy systems at the higher-concentratioa dilution range (i.e., 10 to
90 percent of the standard concentration). The results for the S0,
andCO mult;pomt calibrations are given for both siraight-line and
quadratic regressions. The 8O, analyzer is slightly nonlinear and
the CO analyzer is quite nonlinéar. Accuracy estimates were not

system was not evaluated beyond the NO and S0, calibrations
because of the plugged capillary.

The results of the evaluation are given in Table V for the
Environics and Wosthoff systems at the lower-concentration
dilution range (i.e., 1 to @ percent of the standard concentration).

e Anatyzer Ranue
_'Gasmxlure {PPM)

calculated for the quadratic regressions. The Milton Roy 8215 .

Tabte IV. Results for hlgher conceatraticn dilution rangc (10 to 80 percent of standard conccntrauon)

Results are given for the Wosthoff SKA37 system botk before and

| after itsrepair. The last two after-repair accuracy estimates may be

biased due to a concentration shift in the SRM assoclated with low
cylinder pressure. The SO, calibration was replicated to verify the
slope accuracy estimate for the Wosthoff 1KM67 system.

Conclusions

The number of experiments conducted in the evaluation is too

smalil to allow one to draw any definitive conclusions concerning
the accuracy of the gas dilution systems. For 12 of the 25 accuracy
estimates, there was no statistically significant difference be-
tween the slopes of the regression lines
for the undiluted and diluted gas mix-
tures. ‘The values of the remaining 13
accuracy estimates ranged from -4.5 to
10.0 percent although the extreme values
are associated with a nonlinear calibra-

Prec:smn at
“Dilution of 5[1_% :

Nom, 250
SOJN2: | ) _. : ‘:~500. .EnVimnic_ség.zd-;‘ ST

e T Milton Roy 8215
SO/ 500 Enironics 2

com; e L1000
_'_Cozmh-i;___ | ._.1000_--;

. tion curve and a possible interference
effect. The accuracy estimates exhibit
- some variations from one day to the next
and from one experimental condition to
the next. In general, the accuracy esti-
mates for the four gas dilution systems
were similar, )

The precision f:st:rnates for the four

. percent for predicted concentrations. in
¢ the middle portion of the regréssion line,

Gas Mixture - LR

: The largest values are associated with'a
. leaking system. The precision estimates
. exhibited some variations from one day
to the next and from one experimental
condition to the next. The precision esti-
- mates were significantly different in dif-
* ferent portions of the regression line.
. Better precision can be obtained by mak-
ing more measurements during multipoint

NON, 190 L

S Westhoff 5KAST.
NON, - - 100 . Wosthoff 5KA37
(after repair) R 1 \Wosthoff 5KA3Y

= Wasthoft 5KA37
- - Wosthoff BKA37
B Wosthoff BKA3T

** Environics 2020
. Wosthoff 1KM67 .- -
_ Wﬁsth(}ﬂ_' 5KA37

Environics 2020 '
Wasthoff 1KM&7e
Wisthoff 5KA37

Environics 2020
Wosthoff 1TKMB7¢
Wiosthoff BKA37

Environics 2020
Wasthoff 1KME7¢
Wasthoff SKA37

NONS 5 ¢
SON, 50
SON, 50

CON, 50

calibrations and sample measurements.

Disclaimer

Although the research described in
this paper has been funded wholly by the
U.S. EPA through Contract No. 68-Di-
009 to RTI, it has not been subjected to
Agency review and, therefore, does not
necessarily reflect the views of the Agency
 and no official endorsement should be
inferred. Mention of trade names or com-
- mercial products does not constitute en-
dorsement or recommendation for use.
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The U.S. Environmental Protection Agency has established
quality assurance procedures for air pollution measurement
systems. These procedures are intended to reduce the uncer-
tainty of environmental measurements. Among the areas of
EPA’s concern is the accuracy of compressed gas standards
and liquid permeation standards used for calibration and

audits of continuous emission monitering systems and ambi- . -

ent air quality analyzers. EPA’s regulations specify that the
certified values for these standards be traceable to National
Institute of Standards and Technology {NIST) Standard
Reference Materials (SRMs) or to NIST/EPA-approved
Certified Reference Materials via two traceability proto-
cois.!® These protocols were published originally in 1978
and were revised in 1987. The revisions include the following
items:

* Provision for analysis of compressed gas standards using
dilution and ambient air quality analyzers;

¢ Provision for referencing liquid permeation devices to
compressed gas standards; _

e Extension of the certification period for the standards
from 6 to 18 months in most cases;

» Additional documentation requirements for the stan-
dards’ written certification reports; and

e Provision for periodic accuracy assessments of com-
pressed gas standards and liquid permeation standards
that are prepared and analyzed according to the proto-
cols.

Research Triangle Institute (RTT) conducted an accuracy -

assessment of compressed gas standards in 1885 under con-
tract to EPA.® Fifty standards were purchased from eleven
specialty gas producers. These standards were specified to
be prepared and analyzed according to the protocols. They
were one of the following gas mixtures: sulfur dioxide (S0s)
in nitrogen (N2) at 70 or 300 parts per million by volume
{ppm), nitric oxide (NO) in Ny at 70 or 400 ppm or carbon
monoxide (CO) in air at 30 ppm. They were analyzed at RTI
using SRMs as reference standards. Seventy percent of the
producers’ certified concentrations were found to be accu-
rate to within plus or minus 2 percent and 94 percent of the
concentrations were found to be accurate to within plus or
minus 5 percent.

Following publication of the revised traceability prote-
cols, EPA conducted an accuracy assessment of compressed
gas standards in 1988. These standards were to be prepared
and analyzed by specialty gas producers according to the
revised protocols. The purposes of the assessment were : (1)

September 1889 Volume 39, No. 9

to document the accuracy of the standards’ certified concen-
trations; and (2) to check that the standards’ written certifi-

cation reports met the new documentation requirements.’

EPA directed RT1 to purchase from all availabie sources and
to analyze the following gas mixtures: 300 ppm SO in Ny
400 ppm NO in Ny; and 30 ppm CO in air.

RPurchase of Compressed Gas Standar_ds

A telephone survey indicated that eleven specialty gas

producers market standards that are prepared and analyzed
according to the protocols. These producers are as listed
below:

AGA Gas, Inc,;

Airco Industrial Gases; .

Alphagaz Liquid Air;

Big Three Industrial Gas, Inc,;

Cryodyne Specialty Gases, Inc.;

Linde (Union Carbide Corporation);

Matheson Gas Products;

MG Industries;

National Specialty Gases;

Scott-Marrin, Inc.; and

Scott Specialty Gases.
Two anonymous third-party buyers purchased the stan-
dards to help ensure that gases of typical quality were ob-
tained for the assessment. Standards were purchased from
ten preducers during January 1988, Standards were not pur-
chased from AGA Gas because of procurement difficulties.
The prices of the standards ranged from $253 to $480 with a
mean price of $342. The buyers subsequently shipped the
standards to RTT to be analyzed.

Upon receipt of the standards, the following irregularities
were discovered:

® One buyer had ordered standards containing 30 ppm CO
in Ny rather than 30 ppm CO in air;
Alphagaz had shipped a double order;
The written certification reports indicated that only one

of three Linde standards had been prepared and ana-

lyzed according to the protocols;
¢ The standards purchased from Cryodyne Specialty Gas-

es and Matheson Gas Products had been prepared and

Copyright 1983—Air & Waste Management Association
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Table I.. Percent differences? between producer-certified
concentrations and auditor-measured concentrations.
Specialty gas 300ppm 400ppm 30 ppm
produger S0, NO - CO
Alirco Special Gases 9.0% —0.6% 0.8%¢
Alphagaz (Ne. 1)® 5.7% 1.6% 0.4%
(No. 2)2 5.7% 2.0% 0.7%
Blg Three Industrial Gas 2.5% 0.4% 1.1%
Cryodyne Specialty Gases® 2.5% —0.4% 1.8%4
Linde (Union Carbide) 5.3% 0.2% —(0.6%¢
Matheson Gas Products® 3.9% 0.1% 4.3%
MG Industries 6.4% 2.7% 0.9%¢
National Specialty Gases 2.6% 1.0% 1.9%¢2
Scott-Marrin - 1.2% 0.8% -0.3% -
Scott Specialty Gases 4.3% —0.4% —0.2%

certified conc.—measured conc.
measured conc.

b Prepared and analyzed by MG Industries.

¢ Prepared and analyzed by National Speciaity Gases.

2 Percent Difference = 100

]

< Balance gas for this standard is air. The balance gas for the re--

maining standards is nitrogen.
¢ This standard was not an EPA Protoeol Gas.

[

timer. The voltage outputs from the instruments were re-

_corded by a data logger with data averaging capabilities.

analyzed by National Specialty Gases. However, their

written certification reports did not indicate that Na-
tional Specialty Gases produced these standards; and

The standards purchased from Alphagaz had been pre-
pared and analyzed by MG Industries. However, their

written certification reports did not indicate that MG -

Industries produced these standards.

The revised protocols specify that the written certification
reports must be signed by the analyst. They also specify that
the reports must contain the identification of the laboratory
where the standard was certified and the analyst who per-
formed the certification.

MG Industries and National Specialty Gases may have
inferred that an accuracy assessment was being conducted
because of preparing and analyzing identical orders. They

may have given special attention to the analysis of these .

standards.

RT! Analytical Procedures

Upon receipt of the standards, RTT measured the stan-
dards’ pollutant concentrations with instruments using the
following analytical principies: ultraviolet fluorescence for
80, chemilumenescence for NO; and nondispersive infra-
red photometry for CO. The standards were sampled with-
out dilution through a stainless steel and Teflon™ sampling
manifeld. Sample flow through the manifold was controlled
by stainless steel solenoid valves, a needle valve, and a digital

The reference standards for each set of measurements
were two SRMs whose concentrations bracketed the concen-
trations of the standards that were being analyzed. For ex-
ample, 100 and 500 ppm S0O; SRMs were used in the analysis’
of the 300 ppm SO, standards. The linearity of the instru-
ments’ calibration curves was investigated by measurement
of a zero gas and additional SRMs. The S0, data were
corrected for the nonlinearity of the 80, instrument. The
NO and CO instruments’ calibration curves were found to be
sufficiently linear such that the NO and CO data did not
have to be corrected. The reference standards for the CO
measurements contained the same balance gas as the stan-
dards being analyzed. The slope of the CO in air calibration
curve was 1.4 percent greater than the CO in Nj slope be-
cause of pressure broadening effects in the nondispersive
infrared analyzer, This difference in the slopes was the moti-
vation for the use of two different sets of carbon monoxide
reference standards.

The pollutant concentration of each standard was mea-
sured at least three times. The mean measured concentra-
tion was compared with the producer’s certified concentra-
tion. The relative standard deviation (RSD) for the replicate

- measurements was used as an index of measurement preci-

gion. The following mean RSDs were obtained for the instru-

‘ments used in the assessment: 0.2 percent for SOg; 0.4 per-

cent for NO; and less than 0.1 percent for CO.

Results of Accuracy Assessment

The results of RTIT's 1988 accuracy assessment are sum-
marized in Table I. The accuracy of a producer’s certified
concentration is defined as the the pércent difference be-
tween the producer’s certified concentration and RTT's cor-

responding mean measured concentration. A frequency dis- -

tribution for these results is given in Table I1. In general, 64
percent of the results fell within the 0 to 2 percent range and
85 percent of the results fell within the 0 to 5 percent range.
These 1988 results indicate a decline in accuracy in compari-
son with the results of the 1985 accuracy assessment of EPA
Protoeol Gases.f When only the standards containing 300
ppm S0, 400 ppm NO and 30 ppm CO are considered, 83
percent of the 1985 accuracies fell within the 0 to 2 percent
range and 97 percent fell within the 0 to 5 percent range. The

" cause of this overall accuracy decline is the change in the

accuracy of the 300 ppm SO; standards. Nine of ten 300 ppm
50, standards were accurate to within 5 percent in 1985.
However, only six of eleven 300 ppm S0, standards were
accurate to within 5 percent in 1938.

Any accuracy assessment is an instantaneous snapshot of
the process being measured. These results should not be
regarded as a final statement concerning the accuracy of
EPA Protocol Gases. They can be used as an indicator of the
current status of the accuracy of EPA Protocol Gases as a
whole. However, individual results should not be taken as
definitive indicators of the analytical capabilities of individ-
ual producers.

Table II. Frequency distribution for percent differences between producer-certified concentraticns and

auditor-measured concentrations.

Number of eylinders falling within a given

Gas Nominal range of absolute values of percent differences
composition concentration 0-2% 2-5% 5-10% >10%
S04/Ns 300 ppm 1 5 5 0
NO/N, 400 ppm 10 1 0 0
CO/N 30 ppm 6 0 0 ]
CO/Air 30 ppm 4 1 0 0
Total . 21 7 5 0
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- Table IIL.. Required documentation for EPA protocol gases appearing on the producers’ written certification reports.

Both RTI and EPA were concerned that the 8Os resulis
may have been biased because of some unknown error in
RTT’s analyses. As a result of this concern, one of the produ-
cers’ 830, standards was sent to NIST for confirmatory anal-
yses. NIST found that the 8O, standard contained 326.0
ppm using an ultraviolet fluorescence instrument and 326.8

ppm using an electrochemical method, These values agreed
to within 0.7 percent with RTT’s measured value of 324.4
pp. The good agreement between RTI’s and NIST’s analy-

ges for this S0O; standard suggests that RTT's other _SOg-

concentration measurements were also accurate.

Documentation

An important part of the revised protocols is the require-
ment for additional information in the written certification
reporis. The producers’ reports were reviewed to determine
if the new documentation requirements were being followed.
The results of this review are summarized in Table IIL In
general, all the reports met the 1978 documenation require-
ments. However, none of the reports met all the new 1987
documentation requirements. Some of the reports indicated
that some producers were not aware of the revised protocol
or bad not implemented them yet.
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Required : S : .
documentation Airco ~ Alphagaz Big Three Cryodyne Linde -Matheson MG Indust. Nat. Spec. ScotiMar. Scott Spec.
Std. ID number Y Y Y Y Y Y Y Y Y Y
Certified conc. Y Y Y Y Y Y Y Y Y Y
Balance gas Y Y Y Y Y - Y Y Y Y Y
Cylinder pressure® N Y Y N N N Y N Y Y
- Certification date Y Y Y Y Y Y Y Y Y Y
Expiration date Y Y Y Y b Y Y Y - Y Y
- Ref. standard data? Y e Y c b c ¢ ¢ Y Y
Protocol statement? d Y c ¢ b Y Y c Y c
Lab and analyst ID® Y e Y e £ e Y Y Y Y
Gas analyzer ID2 c Y Y ¢ c ¢ Y [ Y ¢
All analyzer readings® N g g g h g g g g Y
Chronological record? i i 1 i i i i i i i
3 Significant digits? Y Y Y N Y N Y N Y Y
Cert. peried (months)* 18 18 18 8 g & 18 6 18 18
Y = Yes, N = No
2 New documentation requirement. - :
b Only one of three Linde certificates listed this information.
¢ Incomplete information was given in the report,
d 1978 protocol was cited.
e Incorrect information was given in the report.
I Supervisory personnel, rather than the analyst, signed the repors.
€ Calculated concentrations, rather than analyzer readings, were given. -
b Only one of three Linde eylinders were reassayed on a later date.
i Not applicable for the original certification of the standard. = -~
" 1One of the three Matheson certificatss listed an 18-month certification period:
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Performance Audits of EPA Protocol Gases and Inspection and

Maintenance Caiibration Gases

Robert S. Wright, Edward L. Tew, and Clifford E. Decker
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Research Triangle Park, North Carolina

‘Darry! J. von Lehmden and William F. Bamard

One of the assumptions used in quality
assurance programs for air pollution

measurement systems is that the un-.
certainty of each step in the measure- -

ment process Is guantifiable and is con-
trollable to some degree. One of these
uncertainties is associated with the cer-

tified concentrations of compressed gas

mixtures used in calibration. The U.S.

Environmental Protection Agency

{EPA) seeks to limit this uncertainty
by requiring that the certified concen-
trations be traceable to National Bu-
reau of Standards’ (NBS) gaseous
Standard Reference Materials (SRMs)
or NBS/EPA-Certified Reference Ma-
terials and that certain traceability
procedures be followed. Two such pro-
cedures are EPA Traceability Protocol
No. 1! and the EPA Recommended
Practice for Naming Inspection and
Maintenance {I/M) Calibration Gases.?
Even if specialty gas producers follow
these procedures, users may ask, “How
accurate are the certified concentra-
tions?”

The EPA has a continuing interest in
assessing the accuracy of calibration
standards for air pollution measure-
ment systems. Between 1978 and 1981,
Research Triangle Institute (RTI) con-
ducted five performance audits of such
calibration standards for EPA.? These
standards were purchased from spe-
.clalty gas producers and contained ni-
tric oxide, sulfur dioxide, and carbon
monoxide at source concentrations.
The EPA plans to conduct additional
performance audits in the future.

Two performance audits of calibra-
tion gas mixtures were conducted by
RTI in 1985 to assess the accuracy of
certified concentrations assigned by
specialty gas producers. The first audit

Copyright 1987—APCA
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involved the purchase and analysis of

"~ EPA Protocol No. 1 gases from 11 spe-

cialty gas producers.? These mixtures
contained sulfur dioxide in nitrogen,

~ nitric oxide in nitrogen, and carbon

monoxide in air. Such mixtures are
used for the calibration and auditing of
ambient air quality analyzers and con-
tinuous emission monitoring systems.
The second audit involved the pur-
chase and analysis of I/M calibration
gases from 13 specialty gas producers.®
These mixtures contained carbon mon-
oxide and propane in nitrogen. Such
mixtures are used for the calibration
and auditing of metor vehicle emission
analyzers. This note summarizes the
analytical results from these two au-
dits.

Purchase of Audit Samples

The first step in both audits was a
telephone poll of specialty gas produc-
ers to determine whether they produce
and sell the gas mixtures of interest.
Eleven producers indicated that they
could supply EPA Protocol No. 1 gases,
and 13 indicated that they could sup-
ply I/M calibration gases. Either RTI
or an anonymous third-party buyer
then purchased one cylinder of each of
the following gas mixtures from the 11
producers: 70 and 300 parts per million
{ppm) sulfur dioxide in nitrogen; 70
and 400 ppm nitric oxide in nitrogen;
and 30 ppm carbon monoxide in air.
These gas mixtures were specified to be
prepared and analyzed according to
EPA Traceahility Protocol No. 1. The
third-party buyer was used to ensure
that the gas mixtures were of typical
quality. The third-party buyer also
purchased [/M calibration gas contain-
ing 640 ppm propane and 1.6 percent

carbon monoxide in nitrogen from the
13 producers. This gas mixture was
specified to be prepared and analyzed

according to the EPA Recommended -~ - '
Practice in the three cases in which the -
~ producers could provide such a gas

mixture. The highest available accura-
cy was specified in the 10 remaining
cases. '

RTI Analytical Procedures

When the gas mixtures were deliv-
ered to RTI, their pollutant concentra-
tions were measured with instruments
using the following analytical princi-
ples: ultraviolet fluorescence for sulfur
dioxide; chemiluminescence for nitric
oxide; nondispersive infrared photom-
etry for low-conceniration carbon
monoxide; gas chromatography with
thermal conductivity detection for
high-concentration carbon monoxide;
and gas chromatography with flame
ionization detection for propane. The
gas mixtures were sampled without di-
lution through a stainless steel and
Teflon® sampling manifold contrelled
by a digital timer. Data were recorded
by an averaging data logger or a digital
integrator. The reference standards
were gaseous SRMs.

The concentration of each gas mix-
ture was measured at least three times.
These measurements yielded a mean
concentration that was compared with
the producer’s certified concentration
and a coefficient of variation (CV = 100
[standard deviation/mean}}, which is
used as an index of measurement preci-
sion. The following mean CVs are for
the instruments used in the audits: sul-
fur dioxide—0.3 percent relative; nitric
oxide—0.4 percent relative; low-con-
centration carbon monoxide—0.2 per-
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Table I. Percent differences® between producer-certified concentrations and auditor-

measured concentrations.

EPA protocol gases 1/M cal. gases
" Specizalty gas Tppm 300ppm 70ppm 400ppm 30ppm 1.6% 640 ppm
producer i 80, 80, NO NO Co Cco CaHg
AGA Burdox —_ — — — — 1.08 .50
Airco -1.3 —-1.9 -3.2 0.6 0.2 —112c 3.9¢
Air Products 9.8 —0.8 2.3 —-1.8 — 1.0 1.5
Air Quality Prod. — — — — — -1.1 -0.6
Big Three ind. —-2.8 -2.7 4.3 ~0.9 2.5 0.1 6.7
Ideal Gas Prod. — — — — 1.3 —4,3
Liquid Carbonic 2.0 -1.9 o7 -2.1 —0.3 —0.1¢ —1.8¢ -
Matheson Gas Prod. — — 4.2 2.3 — ~Q.1 —~1.9
MG Industries —-3.1 0.8 0.6 0.0 0.3 . 0.0b 1.82
National Specialty - 3.2 1.9 i1 0.9 0.7 — —
Sci. Gas Products ~T7.0 20.4 -0.2 0.6 -0.3 =07 0.9
Scetf-Marrin -1.1 —0.3 -0.2 0.3 -0.6 —L0c 0.1c
Scott Specialty 36  —03 2.0 -0.7 04  —0.5b 0.4
Union Carbide — —-0.7 -{.3 ~0.4 -1.6 -0.6 -0.3

s Percent difference = 100 X (certified conc. — measured conc.)/measured conc.
b Prepared and analyzed according to EPA Recommended Practice for Naming I/M Calibra-

tion Gases.

¢ Prepared and analyzed according {o EPA Tracéability Protocol No. 1.

~ cent relative; high-concentration
carbon monoxide—0.3 percent rela-
tive; and propane—~0.1 percent rela-
tive. S

Performance Audit Resulls

- The results of the performance au-

dits of EPA Protocol No. 1 gases and
1/M calibration gases are summarized
in Table I. The accuracy of a producer’s
certified concentration is defined as
the absolute value of the percent differ-
ence between the certified concentra-
tion and RTI's corresponding mea-
sured concentration. A frequency dis-
tribution for these results is given in
Table II. In general, the accuracies of
the producers’ certified concentrations
are good with 74 percent of the values
falling within the 0-2 percent relative
" range. Ninety-two percent of the values
fell within the 0-5 percent relative
range. The 70-ppm sulfur dicxide val-
ues and the propane values, as a group,
are less accurate than the other values.

The values for the EPA Protocol No.
1 gases are significantly better than
those from RTT’s 1981 performance au-

“dit of commercial cylinder gases con-
taining sulfur dioxide, nitric oxide, and
carbon monoxide.® In that audis, only

45 percent of the values fell within the
0-2 percent relative range, and 65 per- .

cent fell within the 0-5 percent relative

range. No comparable audit data exist

for 1/M calibration gases.
Following both audits; selected cyl-
inders were sent for confirmatory ana-

lyses to EPA laboratories in Ann Ar-

" bor, Michigan, and/or Research Trian-
gle Park, North Carolina. The
confirmatory analyses, in general,
showed good to excellent agreement
with RTI's analyses. However, the
agreement for the 300-ppm sulfur diox-
ide measurements was approximately
2.6 percent relative, which was larger
than expected.
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Table II. Frequency distribution for percent differences between producer-
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Number of ¢ylinders falling within
given range of absolute values of

Gas Nominal, percent difference
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SC4/Na 70 ppm 3 4 2 0

300 ppm 8 1 i} 1

- NO/N, 70 ppm 7 4 0 0
400 ppm 9 2 Q 0

CO/Ailr 30 ppm 8 1 0 0
CO/N» 1.6% 12 o 0 1
c;;Hg/Nﬂ . 640 ppm 9 2 2 0
Total 56 14 4 2
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-~ Ms. Pat Hutchens
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California- Air Resources Board :
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SUBJECT: California Air Resources Board; Source Test Methods ' S .
. ) Section 94114, Method 100 ' S o o
RE: Append:x 100.1; Verifi fcatlon of Gas DI|Uf10n S stems For Fteid Instrument Callbratio |

Dear Board Chairperson & Board Members - Ladies & Gentlemen;

GENERAL COMMENT

California Air Resources Board (CARB) Proposed Method 100; Appendix 180.1 (as above) continues the
same flow controller technology bias (see paragraph 3.2) as that found in EPA Method 205; Verification of
Gas Dilution Systems for Field Instrument Callbratlons CFR 40, Part 51, Appendix M.

)
|
‘
- |
\
|
\

Additlonally, | respectfully submit that CARB Proposed Methad 100 Appendtx 100.1 exhibits an inade-
".quate understanding of PDP technology, asis also unfortunateiy ewdenced in EPA Method 205 from
wh|ch |t has been denved _ Sl _

SPECIFIC.COMMENTS '

Paragraph 3.1 Gas Dilution System:

It is not necessary to have a certified gas standard to prove the field accuracy of a positive displacement
pump (PDP). Linearity (predictability) of the PDP gas diiution system may be proven with any gas
concentration (even uncertified) so long as: (1) the final diluted gas concentration is within the
measuring range of the calibrated certifying analyzer; and (2) the gas to be diluted and measured .
remains stable for at [east the duration of the verification test period. The accuracy evaluation procedure
of a PDP system may be made independent and Irrespectlve of the stated accuracy (certification) of the
verification test gas being used. .

Once the predictability of the PDP system has been proven during the verification test,_Paragraph 3.4.2
Mid-Level Calibration Gas “independent check” is an unnecessary check if the user can rely upon the
“1.0% stated accuracy” (certification) of the EPA Protocol Gases that are to be diluied by the PDP for
system verification test purposes. [t is questionable whether it is valid to “Inter-compare” 2-different test
gas standards in the same verification test procedure, if the “actual certn“ ed concentration” is deemed
meaningful to the protocol.
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DIGAMIX mixes all gases at: (1) ambient pressure(s); and (2) equal temperatures. The Wosthoff PDP

- system DIGAMIX is a primary qas dilution standard. Accordingly; the dimensionally fixed, variable
~ stroking physical character of each controlled piston unit yolumetrically propertions and delivers “same
. state” gases to create the final diluted concentration required. All final gas concentrations selected may

be delivered to the test analyzer at the same flow rate. No gas-correction factors are required, as with
flow controllers; nor is there any need to continually monitor temperature and pressure whlle the fnal
dilution gas is peing generated.

-Paragraph 3.2 Annual Certification Procedure: -

Unlike flow controller based units, Wosthoff PDP systems do not require calibration to a NIST-traceable

primary flow standard. A symmetry test may be performed by setting two gases (100% oxvgen and
. 100% nitrogen) to a 50%-50% dilution ratio. Once having taken the analyzer readings for oxygen,
_teverse the gas inlets and repeat the readings. Any difference between the two readings for oxygen and

the predicted 50% oxygen reading should result i an instrument accuracy equal to or better than the

manufacturer’s stated accuracy.

Paragraph 3.3 Mass Flow Gontroller Systers:

DIGAMIX PDP gas dilution systems do not have a “no fly" zone as cautioned in this paragraph. PDP
units provide variable gas dilutions at the same standard flow rate. PDP unils may be used with the
same manufacturers stated accuracy at any dilution increment (ratio) throughout an instrument’s entire
dilution range (0-100%).

VERY IMPORTANT: Wosthoff PDP dilution system accuracy is stated as a “percentage (%) of
- the final gas concentration (dilution ratio) selected” .... not a “percentage (%) of full scale” .... as
with flow controllers. This is a major consideration when evaluating accuracy. For example: ifa
. Wosthoff unit has a (+/~) 1.0% stated accuracy .... and the user wishes to make a 1.0% finai
" dilution .... the accuracy of the final mlxture will be (+l )1 0% of the 1 .0% concentration deswed
T ..or (+/-) 0.01%. -

Wosthoff DIGAMIX gas dilution system accuracies range from better than (+/- )1 0% to better
than (+/-)0 25% dependmg upon the system configuration selected

CONCLUSION

-

- 1know many hours and much time have been devoted to this draft proposal.

| respectfully request that the California Air Resources Board Proposed Section 94114, Method 100;
Appendix 100.1; Verififeation of Gas Dilution Systems For Field Instrument Calibration be amended to
reflect a more balanced and equally weighted presentation of available gas dilution technologies.

If “cautions” are issued, as they are in the proposed Method 100, then more desirable performance
attributes and altematives to flow controllers should also be acknowledged.
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" Bruce Shroyer

California Air Resources Board i B " Page Three
September 24, 1896 ’ '

Since Appendix 100.1 will be read and followed by current gas dilution system users as well as those
who are considering gas dilution technology for the first time, the presentation in Appendix 100.1 should
be no different in scope or purpose than that provided in the greater documentation of the compleie Test
Method 100. It should provide information as well as guidance. It is only appropriate that readers be

- apprised fairly and adequately. CARB has a unique opportunity to recﬂfy the techmcal def ciencies and

“not so subtle bias found in EPA Method 205

i challenge your, Board to do what EPA Method 205 does not do Do |t nght b

Thank you for your consideration of my comments.

Sincerely,

CALJBRATED INSTRUMENTS iNC

Vz/z/%/é

Vice President . .
Technical Services

JB8isp

file: CARB
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George Lew, Chief : B : I g%gg%??ﬁﬂ
Engineering and Laboratory Branch o QKE’ y7i TR -.Aﬁ? ;
Monitoring and Laboratory Division Ve - éi@n{ /%ahu
California Alr Resources Board ' .
P: O. Box 2815 | | - SOD . The
Sacramento, CA 95812-2815 . : : ' /%%%</

Re: ARB Method 5 . ' ' . '
" ARB Method 7 : : ' ‘ . : ' /VZ‘D
ARB Method 100 '
ARR Method 425
ARE Method 436

'Dear Mr. Lew:

I am pleased to inform you that EPA has reviewed the latest
revisions of the above listed test methods and has deemed them
acceptable for compliance determinations. Upon adoption of these
methods by your Board, they may be substituted for EPA methods in
the following manner:

ARB Method 5§ for EPA Method 5'

- ARB Method 7 for EPA Method 7. - :

ARB Method 100 for EPA Methods 3A EC '7E lO, 25A, and 25B

ARB Method 425 for EPA Method 306 _ o

ARB Method 436 for EPA Method 29

EPA welcomes the opportunity to review your test methods for
consistency with EPA policy on test methods. If you have any
questions on test methods, please do not hesitate to call Duane
James of my staff at (415) 744-1131.

Sincerely,

Daniel A. Meer, Chief
Rulemaking Section

Printed an Recycled Paper
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' George Lew, Chief

Engineering and Laboratory Branch
Monitoring and Laboratory Division
California Air Resources Board

P. 0. Box 2815 -

Sacramento, CA - 95812-2815

Re: . ARB Method &
. ARB Method 7
"+ ARB Method 100
ARB Method 425
ARB Method 436

Déar'Mr. Lew:

I am pleased to inform you that EPA has reviewed the latest
revisions of the above listed test methods and has deemed them
acceptable for compliance determinations. Upon adoption of these
methods by your Board, they may be substituted for EPA methods in
the following manner:

ARB Method 5 for EPA Methed 5

ARB Method 7 for EPA Methed 7 -

ARBE Method 100 for EPA Methods 3A, 6C, 7E, 10, 25A, and 25B

ARB Method 425 for EPA Method 306

ARB Method 436 for EPA Method 29

EPA welcomes the opportunity to review your test methods for
consistency with EPA policy on test methods. If you have any
questions on’test methods, please do not hesitate to call Duane
James of my staff at (415) 744-1191.

Sincerely,

Daniel A. Meer, Chief
Rulemaking Section

Printed on Recycled Paper
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Board Secretary

Alr Resources Board
P.0O. Box 2815
Sacramentd, CA 95812

\

Re: Comments For EXlStlng And New Test Methods

Dear Secretary

Please find comments for proposed Method 429 and the new Method
436‘ R

Method 429 - PAHs

_Sectlon 4 SAMPLING APPARATUS MATERIALS AND REAGENTS

- 4.1 SAMPLING APPARATUS

Sealing Materials - A number of testers or
currently using "O" rings to seal the filter holder
and the ball/socket joints as well as the ."O" ring
for sealing the impinger 3joints (45/50). Some
testers elect: to use a viton material "oO" ring
which in the measurement of PAHs could possibly
‘contaminate the collected sample when rinsed with
the solvents. To allow for flexibility, "O" rings
should be addressed, however, with the stipulation
that the material be of teflon which is inert.

Sectlon 5. SAMPLE RECOVERY

5. 1 SAMPL.E RECOVERY APPARATUS
5.1.1 Probe Nozzle Brush .
May want to insert teflon to replace 1nert
bristle with stainless steel wire handle,
Teflon brushes with teflon handles are now
available and being widely used.

5.7.7 Should protective surgical gloves be
addressed?




B

5:2 SAMPLE RECOVERY REAGENTS
5.2.1 Reagent Water ‘
Most testers _refer to this as HPLC water
grade. - :

5.3 SAMPLE RECOVERY PROCEDURE
' No smoking is allowed.
Smokers should not be allowed to recover the
- samples unless they have thoroughly washed their

. hands or are wearing non-contaminating gloves.
i P : .

1
Method 436 - Multiple Metals
13. ‘Blbllography u'
Several of the EPA/OSW Reference Methods have not -

been updated (see attached letter dated August 9,
1996) _ : :

. Thank you for the oppbrtunity'tb cbmmeﬁt:

Sincerely

Z.Eg?/y(\;‘:ne ) Ri lZy

2300 Southern Drive
.‘{Durham,rNC 27703 ]_

'”3(919) 544- 5729 X 258”r5"" :




Auqust 9, 1996

Mr. William Grimley

USEPA ‘

Mail Drop 19

Research Triangle Park NC 27711

RE: EPA Reﬁerence Method 29 Blblloqraphv References

Dear Mr. Grimley:

This is a summary of a.telephdné conversation that I had with Mr.
Tom Ward on August 7, 1996. As you know, Mr. Ward recommended that

‘we inform you of our situation regardlng the EPA references listed
in the Method 29 (M-29) Blbllography, Section 9. :

Trlangle Laboratorles is currently conducting M-29- analyses on air
emission samples from USEPA Region 2. Our M-29 analytical staff as.
well as procedures were being monitored by Mr. Don Wright of the

. USEPA Region 2 Office. Mr. Wright noticed that we were performing
analytical procedures according to revised OSW promulgated methods
and not per the OSW methods listed in the Bibliography references.
Bxamples of these OSW methods are listed in the following:

M—29 OSW Hethods/Dates Listed == __OSW Revised Methods/Dates

R M—6010'- September 88 - - - M-6010A — July 92~
M-6020 - September 88* .. 'M—-6020 - September 94
M-7000 — September 88 : = M~7000A — July 92
M-7041 - September 88 M-7041 - September 86
M~7060 ~ September 88 : M-7060A - September S4
M-7131 - September 88 M-7131A - September 954
M-7421 - September 88 M-7421 - September 86
M-7470 - September. 88 - M-7470A — September 94
M-7740 - September 88 ‘ _ M-7470 - September 86
M-7841 - September 88 _M—7841 - September 86

* M-6020 1is listed in Section 2 as being promulgated in September
1988, but is listed in the SW-846 manual as being promulgated in
September 94.

As you can see, not one of the revised EPA/OSW promulgated
inorganic methods was updated in the Aprll g6 M~-29 document.



Located in Section A. of the EPA SW-84¢6 manual under "Instructions
. For New Subscribers" there is a statement that directs the analyst
to use .the latest rev1sed flnal version of the SW-846 manual
methods. : : :

This is where Triangle Labs became confused and made their mistake-

by assuming that the current EPA/OSW promulgated methods {SW-846)
superseded the EPA/OAQPS M-29 Section 2 References.

Upon discussing this problem with Mr. Ward and other inorganic
laboratory staff, we believe that EPA/OAQPS should consider; 1)
o notifyiﬁg the testing community that there is a potential problemn,
- and 2) determining if the 0SW promulgated analytical M-29

Referenced methods are equivalent and therefore, should supersede-

the current M-29 referenced 0SW methods.

In the meantime, we would recommend that a notice be placed on the
TNN bulletin board to forewarn M-29 users of ,this potential
problem Also there may be other M-29 Blbllography items ‘that
require possible updates. ) .

In the case of the M-29 Reference Hg Method 7470_versus the "new,
final" Method 7470A there is considerable increase in time and cost
associated with performing the M-7470 as compared with M-7470A.

Timewise, we estimate that it requires @ 2.5 hrs to analyze 12

.samples by M-~7470 vrs @ 2 hrs to analyze 30 samples by M-7470A.
Sample preparation and analysis cost are estimated to be @
$200/train for M=-7470 vrs @ $75/train for M-7470A.

We appreciate your situation in dealing with this problem and
understand that reduced EPA budgets llm1t what you can -accomplish
© in a short period of time.

: Trlangle'Labs ‘plans to conduct sbmé'coﬁpariéon test for the Hg M-

”bfﬁ7470/M—7470A procedures and will gladly provide the comparison data
~ to :EPA for review. We would appreciate, if you could review our

i~ analytical performance plan as we would like to possibly include
- the QA/QC elements that would satisfy your DQO requirements.

Thank you for. your time and attention in this matter and we look
forward to hearing from vou. Please contact Mr. C.E. (Gene) Riley
@ (919) 544-5729 X 258 for additional information or if we can be
of further assistance.

Sincerely,

C.E. {(Gene) Riley

cc:
Larry Johnson .
Gary McAlister
Tom Ward
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Steiner Environmental, Inc. . - %Z%[‘Vﬁ
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September 5, 1996

LN R St e i

A1f Regources'Board
P. 0. Box 2815

‘Sacramentn CA 95812

Attent1on3 Board Secretary

Public Hear1ng to Cons1der the Amendment and Adopt1on of
Regulat1ons Regard1ng Stationary Source Test Methods

Subject: e Written Comments on Methods 5, 100 and 436

Enc1osed are 20 cop1es of my wr1tten comments perta1n1ng to the proposed.
revisions ‘to Methods 5 and 100 and the new Method 436, for your con- =

~ sideration. Thank you for the opportunity to provide these comments.

Yours truly,

J1m Ste1ner

JS/1st:C-4B:CARB.com
enc]osuree :

Corporate Headquarters
4930 Boylan Strest
Bakersfield, California 93308
(805) 334-1102 FAX (805) 334-1440
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Steiner Environmental, Inc.

Comments Method 5 : _ B Page 1 of 2
Mr. Jim Steiner ' . _ o
Steiner Environmental, Inc.

2.1.5%

3.1.5

3.2

4.1.3

4.1.4.1

METHOD 5 COMMENTS

- Other fi]ter'supports must be approved besides the g1as$ frit.

The pressure drop across a glass frit is much too high and a -

. frit is very difficult to clean. Glass frits are not suitable
" for some test methods, such as fluorides. Section 4.1.4 of
. Method 429 allows the use of a Teflon coated wire support or a

Teflon frit. CARB allows the filter holder itself to be made

 of other materials, such as stainless steel and Teflon, sq why
. not the filter support? Specific Tanguage should be added - -
here to allow the use of a glass frit, a 316 stainless steel

screen, a Teflon coated 316 stainless ste€l screen, ora
Teflon frit in the method without requiring the approval of
the Executive Officer. '

There is a new grease out on the market which is insoluble’in.
acetone or methylene chloride. It is called Krytox (per- .
fluoroalkylether and polytetrafluoroethylene) and it is made
by DuPont. This should be added to the Tist of acceptable
greases without having to get the approval of the Executive
Officer. ’

A statement should be included here to indicate that silicone
~ grease cannot be used when methylene chloride is used to clean

the impinger train of Method 5 since methylene chloride will
dissolve the silicone grease. .. R

A statement should be added here to specify the use of reagent
grade methylene chloride. ,
I would 1ike to have graphite ferrules added to the 1ist of
acceptable ferrules. We used these in place of stainiess

steel ferrules at high temperatures to avoid breakage problems

associated with the different expansion coefficients of glass
and steel at elevated temperatures. :

A pretest leak check is required. .And, yet, Section 4.1.4.2
makes a leak check optional once a new component is put into a
sampling train. A leak check should be.required before and’
after a component is changed out.

Corporate Headquarters
4930 Boylan Street
Bakersfield, California 83308
(805) 334-1102 FAX(805) 334-1440
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4.2

4.3.1.2

Steiner Environmental, Inc. -

: Cdmments Method 5 - - - - Page 2 of 2
© Mr. Jim Steiner S . ST
. Steiner'EnvironmentaT, Incr

* COMMENTS METHOD 5 (CONCLUDED)

This section implies that sampie recovery of the probe and
nozzle cannot take place on the stack. Steiner Environmental,

Inc. (and probably other testers) has devised a closed system

for cleaning the probe on the stack without sample loss or

- contamination. The sample bottle is connected directly to the .

end of the probe and the probe is brushed and rinsed directly
into the sampie bottle. - o , - '

On large stacks, the probe maylhaQé to be lowered 100 feet or
more to the ground, perhaps in a wind. The chance of breaking
a probe Tiner and losing a sample increases with every trip up

~and down a stack. An option should be allowed to clean the

nozzle and probe on the stack provided a.closed sample recov-
ery system is used. A1l other sample recovery should take

place in a clean, wind free environment, such as a monitoring
trailer or lab on site. '

The sample botile description should be changed from "Mason
jars" to a glass bottle with Teflon lined screw cap to be
consistent with the description in 2.2.3. S

Corporate Headquarters
4930 Boylan Street
Bakersfleld, California 93308
{805) 334-1102 FAX(805)334-1440



Steiner Environmental, Inc.

Comments Method 100 . Page 1 of 1
Mr. Jim Steiner - '
Steiner Environmental, Inc.

2.2.8

A

- METHOD 100 COMMENTS -

“This item still concerns me becauée the output from the data
" recorder is the heart of the test result.

The strip chart recorder should be specified as 0 to 100
divisions with 0.5 divisions, 10 inches wide, with no more

- than two channels per recorder. Offset paper (-10 to 0 to

100) should be used to quantitate negative drift. This will
provide a clear written record of the test results. It also

"will show what events tock place over the test time (e.g.,

zero, span checks, bias checks, offscale spikes, etc.). This
avoids the problems associated with trying to read a small
recorder output with several channels of overlapping traces.
Strip chart recorders should be mandatory. '

An automatic data acquisition can be used to eliminate the
need to integrate the traces off a strip chart recorder, but
it should not eliminate the need for the recorder itself.
There is one test consultant who has a computerized data
acquisition system in a trailer complete with a color monitor,
but no strip chart recorders. I had a chance to observe this
system in use. When doing an 0, bias check (or any other
calibration check) the system operator would observe the

- screen and watch the different bhias values flash by. It was

clear to me that the system operator was selecting the bias

check result because he would strike a key and record a favor-

able result at an appropriate time, rather than have the
computer integrate the entire bias check attempt and record a
true value. Since there was no strip chart recording to see
how the bias check was progressing with time, the test review-
er at the regulatory agency could only accept or reject the
bias check based on the number reported by the data acquisi-
tion system. There is no doubt that a computer can provide a
more accurate integration of a strip chart trace than the
human eye, but it would be a mistake to eliminate the strip
chart recording requirement and go solely with a data acquisi-
tion system.

Corporate Headquarters
4930 Boylan Street
Bakersfield, California 93308
(805)334-1102 FAX(805) 334-1440



Steiner Environmental, Inc.

Mr. Jim Steiner

Comments Method 436 a . Page 1 of 2

Steiner Environmental, Inc.

5.1.8

5.2

- 9.4.1

METHOD 436 COMMENTS

The prbcedure for the field blank train is different from the

" other Air Toxic test method field blank trains. There is no .

reason to leave the field blank train in the test area for a
length of time equivalent to an actual Method 436 sampling
period. - If the train is completely sealed after the leak

" check, nothing is going to happen to it sitting there for up

to 6 hours. ‘Nothing is going to get in or out of the train
during that time because it is sealed. Any contamination
present in the train is a result of poor cleaning in the lab,
which is what the field blank is supposed to show, not whether
or not contamination occurred during some variable sitting

N period.” This procedure should be changed to eliminate the

need to have the train sit there for hours. This will reduce
the cost of testing because one Jess set of glassware will
need to be cleaned for a Method 436 test.

This section implies that the nozzle and probe cannot be
cleaned on the stack. Most stack testers have a closed system
for recovering the probe catch to insure no sample loss or no
sample contamination occurs.- Sometimes the sampling platforms

are high up on stacks (>100 feet). There is a great deal of

risk raising and lowering a glass.lined probe, especially if
the wind is blowing. If the probe is broken, the sample.is .

" invalid. Please clarify this section to allow for nozzle and
- probe cleaning on the stack. ' :

Five days is insufficient-time between sampling and storage in
pH 2 acid solutions. Almost all our Method 436 air toxics
tests follow this schedule:

Corporate Headquarters
4930 Boylan Street
Bakersfield, Cailfornia 83308
(805) 334-1102  FAX(805) 334-1440



Steiner Environmental, Inc.

© Comments Method 436 | Page 2 of 2
- Mr. Jim Steiner i ' :
Steiner Environmental, Inc.

i _ COMMENTS ON HETHOD 436 (concluded)
Monday Pack test equipment. Travel to test siteQ ‘Set up
- test equipment. Take blanks. '
Tuesday Conduéf S-hour Test #1.
Wednesday : | Conduct 6-hour Test #2.
B Thursday - | Conduct 6-hour Test #3.
Friday . | Pack test equipment and samp1es; Return travel to
E office. ' : L
Saturday Off.
 Sunday Off.
- Monday Pack samples for shipment‘to analytical Tab.
Tuesday Samples arrive at analytical lab.

‘The best that can be hoped for is that the sample arrives at

the analytical lab seven (7) days after it was acidified.

Time must alse be allowed for the sample to sit at the lab
~ prior to analyses as well. Five days is unworkable. '

Corporate Headquarters
4930 Boylan Strest
Bakersfield, California 93308
(805) 334-1102 FAX{(805) 334-1440



RED STAR

CERTIFIED MAIL
Return Receipt Requested
{20 copies) :

August 29, 1996

California Air Resources Board
Board Secretary

- P.O. Box 2815

Sacramento, CA 95812

RE: Proposed Amendment of Title 17, CCR Section 941035, 94107, 94114, 94135, .94141,
94143 and Proposed Adoption of Title 17, CCR Section 94161,
California Regulatory Notice Register 96, Volume 32-Z, 8/9/96, pp: 1523-1526.

Dear Sir:

Red Star Yeast & Products, a division of the Universal Foods Corporation, herewith submits its
comments concerning the proposed actions. Specifically, Red Star proposes changes to Section
94114, Method 100, Procedures for Continuous Gaseous Emission Stack Sampling to address
unique monitoring situations,

In the last two years, Red Star has been required to install continuous monitoring systems to
measure the VOC content in the exhaust from its fermenters. This happened at Red Star’s
facilities in Wisconsin and Maryland that are classified as major VOC sources. Red Star has also
installed a system (though not a full continuous emission monitoring system} at our Oakland, CA
facility even though it is not a major VOC source. Through these experiences, Red Star has
learned that monitoring fermentation exhaust is very different from monitoring “typical” sources
such as combustion equipment. Red Star has had to either develop its own sampling system or
work with independent suppliers to significantly modify their standard installation. Examples of
how our situation is different include:

e  We cannot use a filter at the sample probe. Entrained liquid which may contain dilute
molasses could be pulled from the stack, through the filter, and into the sample system. As
the heated sample system evaporates the moisture, dried molasses resuits. If a sample probe
filter was installed, we could not blow out the dried molasses since it could no longer pass
through the filter. In addition, there is very little particulate matter in the exhaust that would
require a sample probe filter. To protect the instrument, there is a filter located at the end of
the sample line.

RED STAR® YEAST & PRODUCTS

A DIVISION OF UNIYERSAL FOODS CORPORATION
2100 VAN DEMAN STREET, HOLABIAD INDUSTRIAL PARK, BALTIMORE, MD 21224-6608
(410) 633-8575 FAX (410) 633-6481



CARB Board Secretary
August 29, 1996
Page Two

e We cannot “condition” the sample by reducing the moisture content. The VOCs we measure
are ethanol and acetaldehyde. Both of these materials are very water soluble and will be
- removed during any moisture removal. In order to accurately measure the exhaust gas, Red
Star must keep the system heated. Thus, any condensation creates problems.

' . We cannot heat the sample probe. If this was done, the molasses in the entrained exhaust-air

moisture would immediately dry and quickly plug the probe. To operate continuously, the
sample probe must be unheated and lead into a knock-out pot that will remove the entrained
liquid. The knock-out pot can be designed to be heated and readily accessible so that any
dried molasses can be removed.

As these short examples illustrate, Red Star’s monitoring situation is very different from those
for which this method was developed. In one state where the continuous monitoring
requirements are very inflexible, Red Star and the agency have had difficulty addressing the
yeast-specific problems while still meeting the requirements. Therefore, Red Star suggests that
the District allow substantial flexibility in its continuous monitoring requirements. If Red Star’s

‘Oakland facility should someday become subject to these requirements, we could then work with

the District to assure a system that can meet your expectations and operate reliably. This
flexibility could be accomplished either by’ '

1. not requiring Method 100 for all installations where it is not required by rule; or

2. modifying the Method 100 requirements as follows:

Section 1.2 Applicability

Contiruous gaseous sampling methods that employ the principle stated in Section 1.1 above, but differ in
details of equipment and operation may be used, provided that the criteria set below are met or provided that

the system is approved by the District baged on alternate criteria.

Red Star appreciates the opportunity to comment on these proposed actions. Please don’t
hesitate to contact me at (410)631-5876 to discuss this further.

Sincerely,

Mapputd

Alan Bahl
Environmental Engineer



