
 
   
 

 
         

   

 

                             
     

                               
               

Certification, 
Verification, and 

Calibration 
Best Practices 

NATIONAL  AMBIENT  AIR  MONITORING  CONFERENCE  (NAAMC)  

AUGUST  24,  2022  

PITTSBURGH,  PA 

In the notes of the slides, questions will be identified that each monitoring agency should 
consider and have documented. 

You may have already heard or seen a lot of this information in other presentations or 
discussions because it is so important it bears repeating. 
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What are some of the types of Standards 
that need certification/calibration? 
 Photometers 

 Calibration Gases (Cylinders) 

 Calibration Mass Flow Controllers (MFCs) 

 Other Flow Rate Devices 

 Thermometers 

 Barometers 

 Mass Reference Standards (i.e. check
weights) 

 Balances 

 Others 
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To Check: 
• Do you have a list of all your equipment, including equipment in used in the field, in the 

laboratory, or for audits? 
• Have you identified a person responsible for maintaining this list? 
• If you have contracted out your lab work or any other work, does that contractor have a 

list of their equipments? Do you check for their list when you visit or audit the 
laboratory? 

• Has the contractor identified a person to maintain their list? 
• Where is this information documented? In an SOP? 
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Why are certifications, calibrations, and 
verifications important? 
 The goal of this presentation is to illustrate 
 The importance of quality systems and tracking 
 Expound on lessons learned 
 Identify best practices 

 We have been encountering this issue more frequently during document reviews, site and agency
visits, and during TSAs. 

 For NAAQS comparison monitoring, the calibration standards must meet the requirements in 40
CFR Part 58 Appendix A 
 40 CFR Part 58 Appendix A Section 2.6.1: Gaseous pollutant concentration standards used to obtain test

concentrations for CO, SO2, NO, NO2 must be traceable to either a NIST‐traceable reference material or a 
NIST‐certified gas manufacturer’s internal standard. 

 40 CFR Part 58 Appendix A Section 2.6.2: Test concentrations for O3 must be obtained in accordance with 
the UV photometric calibration procedure specified in Part 50 Appendix D and with a certified O3 transfer 
standard. 
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 2.2.1.2 Compelling Evidence 
 Compelling evidence can include data and documentation from a 

variety of other sources. For example, it can include: data from a 
collocated instrument; data from a nearby monitor (for regional 
pollutants like ozone and PM2.5); biases and outliers identified in 
control charts; diagnostic data from an analyzer; an analyzer strip 
chart (i.e., minute data); data on certification records, such as the 
“as found” status being in or out of tolerance; among others. 
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What we’ve seen 
 Monitoring Agencies that haven’t been using any protocol gases. 

 Use of expired calibration equipment 

 Use of uncertified standards 

 Equipment sent for certification/calibration and could not be calibrated, but still being used
in the field or laboratory 

 Calibrated incorrectly by the vendor – so  check your certificates! 
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What is reviewed during a TSA: 
• Documentation of individual standards utilized within the network 
• Looking for a continuous unbroken chain of certification records for the time 

period under review (e.g. 3yrs) 
• Certification/expiration dates on the certificates of traceability (calibration), 

looking for gaps in the time sequence 
• If gaps are identified, were the standards being used? 

To Check: 
• If equipment or standards expire or are outside 

certification/verification/calibration dates or was calibrated incorrectly, is there a 
contingency plan in place on how to proceed? 

• Is this plan documented in your SOPs so that others using these items know how 
to proceed when they encounter this situation? 
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The Potential Consequences 
 Data (monitoring and/or modeling) of unknown quality 

 Inability to defend the quality of the data 

 Invalidation of data – up  to multiple years 

 NAAQS excluded, but data in AQS can be used for regulatory decisions 
 40 CFR Part 58 Appendix A Section 1.2.3: The EPA reserves the authority to use or not use 

monitoring data submitted by a monitoring organization when making regulatory decisions based 
on the EPA's assessment of the quality of the data. 

 Data not being used for determinations, designations, or modeling 

 Increased risk of making incorrect NAAQS decisions, and 

 No NAAQS decision due to data being incomplete 
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We HATE losing data as much as you do! 

Some example questions to consider: 
• Do we want to use questionable data to determine non‐attainment? If your equipment 

or standards aren’t properly certified, calibrated, or verified are you potentially 
collecting values biased high that indicate you are exceeding the NAAQS? What is that 
data is used for attainment/non‐attainment designations? 

• Do we want to potentially invalidate data that could be used to determine attainment? If 
your equipment or standards aren’t properly certified, calibrated, or verified that data is 
questionable. Most likely it must be invalidated. What if it was correct and showing that 
the area was in attainment, but since it is invalidated, it might not be used to support 
attainment. What if the remaining data shows you are still exceeding the NAAQS? 
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How can we prevent this? 
 Employing an effective quality system 

 What is a quality system? 
 A structured and documented management system of an organization 

for ensuring quality in its work processes, products (items) and
services 

 A series of management activities including planning, 
implementation, and assessment necessary to provide confidence in
the quality and defensibility of data. 

 Documentation should be available to track the “life” of all valid 
sample concentrations, as well as justify concentrations which were
flagged or invalidated 
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Everything falls into the Plan – Do  – Check  – Act  loop. More information on this is included 
in the General QA Training: APTI‐470/AMBM208‐SI/SI‐470. 
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Check Your Standards When They Are 
Received from the Certification Lab! 
Trust, but Verify! 
Compare your new standard against
your old standard or calibrated
analyzer 

For Example… 
When you receive a new calibration gas… 

 Perform a zero/precision/span check using
the old gas 

 Replace the old tank with the new tank 

 Perform another zero/precision/span check
using the new tank 

 Identify an acceptance criteria for agreement
between the gases in your QAPP and SOPs 

 Compare the results 
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Some Parts of an Effective Quality System 
 Good recordkeeping practices are critical

to the success of any program, whether in
the office, in the field, or in the laboratory 

 Have someone carefully review
certifications or calibrations when 
performed or received 

 Have a tracking system in place that
records the important information (degree
of error, expiration dates, etc.) and have 
this information reviewed regularly 

 Maintain a spreadsheet, data base or
other mechanism to keep track of
certification and/or expiration dates of all
standards utilized within the network 

 If possible, set automated reminders or
notification for reviews and expirations 
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To Check: 
• What kind of system do you currently have? 
• Does it have everything you need? Does it meet all your WANTS and NEEDS? 
• Does it track everything in the field, laboratory, or what is used for audits? 
• Do improvements need to be made? Should improvements be made? 
• Do you need a new system? 
• Has a point of contact or responsible party been identified for maintaining the system? 
• Is someone checking your current system? Are they updating it on a routine basis? 
• Does it have controlled access or is anyone able to edit? Keep in mind limited access is 

preferred so dates and information are accidentally being edited incorrectly or deleted. 
• Is all of this information identified somewhere like an SOP? 
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Benefits of a Good Quality System 
 Provides for confidence in the data within and outside the organization 

 Easier to defend the quality of data if challenged/litigated 

 Attainment decisions can be made with confidence 

 Can ensure data is comparable to neighbors and across the U.S. 

 Immediate identification of problems and quick corrective action before loss of significant amounts of 

data 

 Provides consistency in operations and is a beneficial tool to train new staff on their responsibilities 

 Provides detailed documentation and allows for efficient technical systems audits 

 Reduces potential for major findings 
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This is what we ALL want. Data that we can use, that we can trust, and that we can be very 
PROUD of. We need to celebrate good data. 

I think we don’t emphasize or convey this enough. It is important that everyone know how 
much their work means, from site operators and laboratory staff all the way up to top 
management. Without site operators or laboratory staff we have no data – without this 
data NOTHING can be done. 

Monitoring agencies are the foundation for everything we do regarding air quality. Site 
operators and laboratory staff are the foundation for all the monitoring agency air 
networks. Have you told them how much their work means? How big an impact they have 
on everything we do? How critical their work is? How essential they are to your program? 
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What to do? 
So, what should you do if you

discover you have this issue? 
 Identify how prevalent the issue is? When

the issue began? Which pollutant, sites,
and data have bee affected. Is there any
weight of evidence you can provide? 

 Contact your Regional Office. Discuss with
them how much data may be need to be
invalidated and what corrective actions are 
being taken to prevent the issue from
happening in the future. 

In AQS add in as appropriate null codes or
QA qualifiers. 
 AQS Qualifier Codes that could apply: 

Qualifier Qaulifier 
Code Qualifier Description Type Code 

1Deviation  from a CFR/Critical Criteria Requirement. QA 

3 Field Issue. QA 

4Lab  Issue. QA 

QP Pressure Sensor Questionable. QA 

QT Temperature Sensor Questionable. QA 

AE Shelter Temperature Outside Limits. NULL 

CS Laboratory Calibration Standard. NULL 

ST Calibration Verification Standard. NULL 

8QA/QC  Unknown. QA 
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Please perform Internal Systems Audit (ISAs). 
• This is when you can take the opportunity to convey the importance of daily activities, 

data, and QA. 
• If it isn’t quality – it  isn’t worth it! 
• If it isn’t documented – did  it really happen? A site operator was at the site, didn’t touch 

or change anything, noted the site was operating fine with no issues, didn’t document it 
in the logbook, and next time they go to the site there is an issue? You know may need 
to invalidate back the last logbook entry. If the site operator had made a note about 
their visit, even though they didn’t do anything at the site, you may be able to invalidate 
only back to that date. Less data is lost. Without the entry how do you prove when they 
were there? How do you prove they didn’t see any issues? 

• We want YOU to catch it not us. 
• We want YOU to fix it before we ever catch it. 
• Here’s a SECRET: When we do our TSAs – we  don’t want to find ANYTHING! When we 

have findings, we also must do more work (not as much as the monitoring agency, but 
still). We must write it up in the report, find CFR or guidance references, all the meetings 
and emails to discuss corrective actions, reviewing the corrective action report, and then 
tracking when corrective actions have been implemented and if the problem re‐occurs. 
Whereas if we don’t find anything less work for everyone! 
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Where can I find the requirements and 
guidance? 
1. Clean Air Act Title I Part A Section 103 

2. QA Handbook for Air Pollution Measurement Systems: Volume II: Ambient Air Monitoring
Program (01/2017) 

a. QA Handbook Appendix D Validation Templates (03/2017) 

3. EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (2012) 

4. Best Practices for Review and Validation of Ambient Air Monitoring Data (08/2021) 

5. EPA Requirements for Quality Assurance Project Plans EPAQA/R‐5 3.3.7 (March 2001) 

6. AMBM208‐SI: Quality Assurance for Air Pollution Measurement Systems (formerly SI‐470 or 
APTI‐470) 

7. EPA AQS Qualifier Codes 

NAAMC 2022 11 
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"(2) Establishment of a national 
network to monitor, collect, and 
compile data with quantification of 
certainty in the status and trends 
of air emissions , deposition , air 
quality, surface water qual ity, 
forest condition , and visibility 
impairment and to ensure the 
comparability of air quality data 
collected in different States and 
obtained from different nations." 
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Clean Air Act 
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QA Handbook Vol II 
Section 10.2 QC Activity Areas: Reference materials are the standards against which many of the
QC checks are performed. Reference material can be gaseous standards as well as other devices
(e.g., flow rate standards). If these standards are not checked and verified as to their certified
values, then the quality of data becomes suspect. Reference materials need to be certified and
recertified at acceptable frequencies in order to maintain the integrity of the reference material.
It is suggested that standards be certified annually. 

Section 12.1.2 Gaseous Standards: Certification of the working standard may be established by
either the supplier or the user of the standard. As described in CFR, gas suppliers advertising
“EPA Protocol Gas” will be required to participate in the EPA Protocol Gas Verification Program.
Information on this program, including the gas suppliers participating in the program, can be
found on AMTIC11. EPA has developed procedures for the establishment of protocol gases in the
EPA document Traceability Protocol for Assay and Certification of Gaseous Calibration
Standards12. 

NAAMC 2022 13 

13 



   
 
   

         
             

             
         
             

         
             

         
           
         
           

           
         
           

             
             

 

‐

Table 12-1 Instruments and Devices Reouirin~ Calibra tion and Certifications. 

Criteria Acceptable Range 
40CFR 

Reference 

Ytrijication/Calibration of Devices in sampler/analJt.erAnboratory against an authoritatire transfer sta11dnrd 

Barometric Prc~urc <± 10.1 mm Hg Part 50, App.L, Sec 9.3 

Temperature <+ 2.1°C of standard Part 50, App.L, Sec 9.3 

Flow Rate <±4.1% of transfer standard Part 50, App.L, Sec 9.2 

Design Flow Rate Adjustment <± 2.1% of design now rate Part 50, App.L, Sec 9.2.6 

Clock/timer Verification I min/mo Part 50, App.L, Sec 7.4 

Microbalancc Calibration Readability I µg Part 50, App.L, Sec 8.1 

Repeatability I µg 

Verificntion/Colibratio11 Standards requiring certification annunl(v 

Standard Reference 
Photometer (SRP) " 

Level 2 ozone tandard 
reverification to SRP 

Flow rate 

Pres urc 

Temperature 

Gravimetric Standards 

Regression slope ; 1.00 + 0.01 not described 
and intercept s_ ± I ppb 

Each individual not described 
poinl difference S ± 3% 

< ± 2.1% of NIST- Traceable Standard Part 50, App L Sec 9.2 

±.I nun Hg resolution,± 5 mm Hg not described 
accuracy 

± 0.1°cof standard resolution, not described 

+ 0.5 °c accuracy 

Tolerance ; Class 2 or better not described 

QA Handbook 
Vol II 
Section 12.4.1 Instruments: 

The accuracy of various measurement 
devices in sampling is very important to 
data quality. Table 12 1 provides some of 
the more prevalent instruments that 
need to be calibrated annually, at a 
minimum, or when shown through 
various verification checks to be out of 
acceptable tolerances. In addition, the 
audit standards used to implement the 
checks and calibrations should be 
certified annually in order to establish 
their accuracy and traceability to higher 
standards. Higher or more authoritative 
standards are those standards that are 
more precise, sensitive, and are closer in 
the certification chain to a NIST primary 
standard. 
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Rtquirt--nl 

Calibm,ian S11111dard 
Rturtiji(atlons 
Flow Rate Transfer Std. 
Field lbmnomctcr 
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V<'rijiatiott/Culibrution 

II)• 
liy, 

'"' 

<il 1% of NIST.uxeablc Std. 
±0.l " Crdnlution 
;tO.S"CKCuracy 

± lmmllg~lution 
±SmmHgaa:uracy 

Flow Rate (FR) Calibnlion I/yr, or ifmulti•point failull: <± 4 .1% of lransfcr itmidanl 
On,,poin1FR\·rrifiea1ion I/mo <± ◄.J%of1ransfn-stllnllml 

External Leal,: Ch«k C\"Cf)' S sampling cn11ts <SO. I ml/min (or cquivalmt) 
Tcmpcratull: Calibration lfmul1i--point faihill: <±2.l°C ohiand.ant 
Temp mulli•point \'Crif,ca1ion on installation. then I/yr <± 2.l°C ofsiand.ant 
One- point temp Vrrification I/mo <±2, l"cofsiandanl 

Corrttti>·t Attion 

Bhlnl.s 
Loc Bbnlu 
l'il'll"urrlolblanb 
Lab Blanks 

,_,. 
'"""" l0%orlpcr"'"tighin1 ---

<±_1S. l111difrcrcn« 
<± IS. l111difr""""'c 
<±_IS. l111 difrc,rrncc 

Pn.-SSI.Jll:Calibn1KX1 on inHallation. Ihm I/yr <±10. 1 mm Ilg V<'rifitwlion/CoUbn,lion 
l'n-ssull:Vcrification I/mo <;t:10. 1 mm Hg D.l la""cCalibnition I/yr Manufkturm~ . 

._cloc_ kh_i=_ V_m_fiQ_ <_ioo_-+-___ ll_= ___ ,_ __ l_~_·..,_= __ __, ________ __,"l - :::::_ ~nnp-"m_id~~;_~~-lib_':_1ion_+-___ :~:_::: __ _, ___ :~~~~-._11~ __ -+ _______ ___, 
Blanks , ,. 
Field Blanks 

PrttisionClrttb 
Collocated sample$ 

A 111li1$ (o:tunal assmmen1s) 
FRM PEP 
Flowratc,udit 
Ex1m111l Lc:a1: Check 
Tcmpcratull:Alklit 
l'n.-s$ull:Audit 

S«2.12n:fcrcnt"c 

C\'C1')'12days 

Sor8 sitcsl)Tar 
l/6mo 
l/6mo ,,,.,., 
ll yi;ar 

CV < 10.1% 

<+ JO.I% 
<+ 4 .1%0faudit.cancb.nl 

< 80- 1 mLJmin (orcqui~-almt) 
<±2, l"c 

<± 10.1 mm I-l g 

&bnccAudit 

ClllibmlitnfJ11u1darvh 
WQl\ina MauSl<IJ. 
Primary Mus Stds. 

Prttl.Jioff 
Duplicaicfi lt..- .. -righinp 

bcginning.n·crylOth 
samples.end 

<±0.00Jmaor manu(actura'$ 
~,_,.·hic:h,,,rris 1i;htrr 

< !}. I )lg 

QA Handbook Vol II 
Section 10.2 QC Activity Areas: Table 10 2 provides an example4 of a QC Sample Table for PM2.5. The table 
is considered an example because acceptance values in this table may change. The reader should refer to 
the validation templates on AMTIC for the most current acceptance criteria. 
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I Re uirement 
Ozone- Le,·el 2 Standa rd 

Certifimtion/recerti{k t1tio11 w 
S tmulflrtl Refert•11ce 
PhtJtom eter (Le i·el I) 

Le,·el l mu/ Grefller Trm,efer 
Stmul,ml Precision 

(if recertified via a transfer 
standard) 

O zone Trnnsfrr st.mdard 
(Lcnl J and •rcati: r) 

Qualification 

Ccnification 

Reccnification 10 higher level 
s.tand:ird 

She lter Tcmperalure Device 
Check 

Gaseous Stnmlar1/s 

2 Fre uency 

Every 365 days and I calendar year 

Every 365 days and I calendar year 

Every 365 days and I calendar year 

Upon n:ceipt of trans.fer swndard 

After qualification and upon 
rcceipt/adjm,tmcnt/rcpair 

Beginning and end of03 season or 
cvcl)' I 82 days and 2 calendar year 

whiche\'cr less 

Every 182 days and 2 calendar year 

All gas cylinders 

3 Acee lance Criteria 

single poin1 difTcrcncc < ± 3.1°0 

Stmu/(m/ De1·i11ti<m less t/11,n 0.00S ppm or 
3.0% w/1icl1el'f!r ;~; g re111er 

Regression slopes= 1.00 ± 0.03 and two 
intercepts arc O .±. 3 ppb 

<_:t.4. !0o or < .±.4 ppb (whichever greater) 

RSD of six slopes~ 3.7°0 
Std. Dev. of 6 intercepts. s_ 1.5 

New slope = .±. 0.05 of previous and 
RSD of six slopes ~3.7°0 

Std. Dev. of6 interccpls s_ 1.5 

<.±. 2. 1" C of stand:ird 

NIST Trarcablc 
(e.g .. EPA Pro1ocol Gas) 

Information /Action 

I) 40 FR Pan 50 App D Sec. 5.4 
2 and 3) Trani.fer Standard Guidance EPA-454 B- 10-00 1 

Lc\'cl 2 slandard (formerly called primary standard) 
usuall tran:. rtcd 10 EPA Re •ion:. SR P for com :1ri:.on 
I) 40 CFR Part 50 Appendix D Sec. 3.1 
2) Rccommcnda1ion. part of reverification 
3) 40 CFR Part 50 A ·ndix D Sec. 3. I 
I. 2 and 3) Transfer Standard Guidance EPA-545 B-1O-
001 

I. 2 and 3) Trnnsfcr Standard Guidance EPA-545 B-1O-
001 
I. 2 and 3) Trnnsfcr Standard Guidance EPA-545 B-1O-
001 I 

I. 2 and 3) Transfer Standard Guidance EPA-545 B-1O
OO1 rccertilication test that then gets added to most recent 
5 tests. If docs not meet acceptability certification fails 

I. 2 and J) QA Handbook Volume 2 Sec. 7.2.2 

I )40 CFR Part ;o Appendix C Sec. 4.3.1 
2) NA Green Book 
3)40 CFR Part ;o Appendix C Sec. 4.3.1 Sec dc1nils 
about CO2 scnsiti\'c instruments 

Gas producer used must participate in EPA Ambient Ai r 
Protocol Gas VcriGcation Program 
40 CFR Part 58 A A Sec. 2.6.1 

O3 

O3, CO, 
NO2, SO2 

CO 

Gaseous Validation Template Examples 
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-

ll Criteria 2\ Freauency 
Annua l Multi-point \'c-rifi('atio nsWalihralions 
Temper11ture n,u/ti-p11inr 
Veri fict1ti01r/Clllihrt1tio 11 

Pre!iSure Verific11tion/C11libr"tion 

F/tJw R11te .\lulti-point Verifimtimrl 
Ct1libr11tio11 

Other Monitor Calibr.1tions 

• \' l' r ifi ca lion/( ' alih ra lion 

: 
i,... .\liao h11lm 1ct< C t1lihr11tio11 

E 
: Lab Temperat ure Certification 

t:: Lab Humidity Cert ification 

C a lih ralion & Check S1a nd11rds -
• Working Mass Stds. Verification 
ii- Comoarcd to orimarv !.tandards 

§ Pri mary standards ccrtitication 

on insta llation. then every 365 
days and once a ca lendar year 

on installat ion. then Eve ry 365 
days and I calendar year 

£ /ectromecl,f1t1icttl 
m11intemm,·t• or lrtmspt>rl or 

every 365 days and once a 
calendar vcar 

per m:mul:1c turcrs · op manual 

A t in.m1/ll,tion every 365 days 
and once a calendar year 

e,ery 365 days and once a year 

every 365 days and once a year 

Every 90 days 

every 365 days and once a 
calendar year 

3\ Accentable Ran~e 

<:t, 2. l"C 

<±. 10.1 mm Ilg 

< ± 2.1 ° 0 of transfer standard 

per manufactu rers · operating manua l 

Manufacturer'!> !>peeification 

<.± 2.1 °0 

< :t._2.1 ug 

0.025 mg tolcr:mcc (Class 2) 

Information /Action 

I) 40 C FR Pan 50. App. L. Sec . 9.3 
2 and 3) Method 2. 12 Sec. 6.4.-1 Table 6-1 

I) 40 CF R Part 50. App.L. Sec . 9.3 
2 and 3) Method 2.12 Sec. 6.5 
l3 P \Crificd again:,.! independent :.tandard \'Crificd 
again:.I a lab primary standard that i!<> ct·rtifit•d 
NIST traceable I vcar 

I) 40 CFR Part 50. App. L. Sec. 9 .2. 
2) 40 CFR Part 50. App. L. Sec. 9.1 .3. Mc1hod 2.12 

Sec. 6.3 & Table 6-1 
3) Recommendation 
I. 2 and 3) Recommendation 

I) 40 CF R Pan 50. App. L. Sec. 8.1 
2) 40 CF R Part 50. App. L. Sec. 8.1 and Mel hod 2.12 
Sec. 10.1 1 
3)NA 
I. 2 and 3) Method 2.12 Sec. 4.3.8 and 9.4 

I. 2 and 3) Method 2. 12 Sec. 4.3.8 and 9.4 

I. 2 and 3) Method 2. 12 Sec. 9 .7 

1. 2 and 3) Method 2.12 Sec. 4 .3.7 

PM2.5 LC 
& PM2.5 
Cont 

PM2.5 
Cont 

PM2.5 LC 
& PM2.5 
Cont 

PM2.5 LC 

PM Validation Template Examples 
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EPA Traceab~ily Protoool lor Gaseous Ca~bralion Standards 

TABLE 2-3. M11Cfflum Certiffcation Periods" for Calibfation Sllrxlards in 
PaUWated Aluminum Cy~~ 

Components Balarice pas Concentration range 
Ammonia Nitrogen StoSOppm 
Carbon dioxide A~ 360 10 420 ppm 
Carbon dioxide Nitrogen 5ppmto20'll, 
Carbonmonoxlde Air 40to500ppb 
Carbonmonoxlde Air 500ppbto10'f, 
Carbon monoxide Nitrogen I ppm to IS'll, 
Formaldehyde Nlh"ogen 0.Slol0ppm 
Hydrogenc:hloride< Nitrogen 101o5000ppm 
Hydrogen sulfide Nitrogen I to1000ppm 
Methane Air I to1000ppm 
Methane Nitrogen 500ppbto10'll, 
Methanolor 
ethanol 
Natural gas 
components• 

Nitrogen or Air 

Natural gas 

Ntricoxide Orfreenitrogen• 
Ntric oxide Orfreenitrogen• 
N-roosoxide Air 
Oxidesofnitrogen1 AM 
Oxygen Nitrogen 
Propane Air 
Propane Nitrogen 
Sulfur dioxide Nitrogen 
Sulfur dioxide Nitrogen 
Volatileorganics Nitrogen 
Zeroairmalerial" Al( 

Multicomponent -
mixlufes 
Mixtureswithlower -

75to500ppm 

ContadNIST 

0.5to50ppm 
50ppmto1'll, 
300ppblo5'll, 
3 ppm to I'll, 
10ppmto25'll, 
0.1 lo500ppm 
5ppblo2'!1, 
Ito SO ppm 
50ppmto1'll,-
1 ppbto1 ppm 
Notapp~cable 

Period(years) 
1 
8 
8 

TBD 
8 
8 
1 
2 
3 
8 
8 

Unlimited 
Seetext 

Seetext 

'Specilltygaspmducll!rsmayeled.tocerVycandida!e slllrdlrdsfcrlessttanthe-·~ 
ce11flc111Klnpeno0. Ead'IP,-.hasdlscretlonritt.mlttef SeeEXL 
'"'-'isdl!lined asa nmdin, cf oxygen andnilrcg,,n-elhe nirlnuncon:.entationcf 
oxygen is 10 peroert.-.:llhe c:oo:::ertrl(JO cf nlrogenilg,eater lhan60 pe,cert. 
•~nd't:JndemaybeCO!Ulnedin?9Slf>'lled..,.....,,Ofnd<ek:<letedslee-lcytindffl 
•~ga•~•e~,""-, P-CIP'ne, r>-bl.C!lne, ~ .n-~, ilo-~':===~=:=n 'NISTdeflflNGICl,ilNO,_,,_dtN~nlf0gitndccdepll.-_,. ... ,ctod 
•~o,so,. NOa..-idTHC1reno1 >O 1 pprn;conoenlr1110nolCOilnol >1 pprn; 
anc1-1110nflfCOiilno1>«x1wnnpe<«>CFRP1<1n2. z..o.~.,_...1maytie 
~ritleel,;ylrdtrw 

EPA Traceability Protocol for Assay and 
Certification of Gaseous Calibration 
Standards (“Green Book”) 
Section 1: Maximum certification periods for certified standards have been 
extended in Table 2-3. Specialty gas producers may elect to certify candidate 
standards for less than these periods if they believe that they cannot prepare 
standards whose stability attains the maximum certification period. The default 
certification period is that given in Table 2-3. 

Section 2.1.9: The certification of a standard is valid for only a specified period 
following its certification date, which is the date of its last assay. In general, the 
certification period should be no longer than the period for which similar gas 
mixtures (e.g., Standard Reference Materials [SRM] or similar standards) over 
specific concentration ranges have been shown to be stable as documented in 
the peer review literature or in concentration stability data submitted by NIST
and specialty gas producers for review by EPA. Maximum certification periods 
for various standards that are certified or recertified under this protocol are 
specified in Table 2-3. The certification period for a Gas Manufacturer s Internal 
Standard (GMIS) is the same as for an EPA Protocol Gas. 

18 NAAMC 2022 

Please also see the QA 101 Training Presentation (Greg Noah, Doug Jager, and Trisha 
Curran) and the PGVP technical session presentation (Doug Jager) from this conference. 
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Data Validation Guidance Document 
 To produce high quality, usable environmental information, data should: 

 Be technically sound 
 Supported by measurements that include standard materials that are traceable to an authoritative source (NIST or equivalent), and calibrations checked by a second, 

independent standard to verify the integrity of the standardization process 
 Be defensible 
 Ensure all data collection steps are documented and this documentation and associated raw data are retained and NIST‐traceable 

 1.2.1.2.2 Traceable Measurements 
 To perform any field or laboratory operation that produces scientifically and technically‐sound results, the best practice is to utilize accurate, traceable standards. For a gaseous 

pollutant, for example, this would include: the calibration gas, the dilution gas (zero air), the flow sensors, mass flow controllers, temperature sensors (including those that monitor 
environmental/shelter conditions), and potentially pressure sensors. Similarly, for particulates, this would include flow rate standards and support equipment (thermometers,
barometers, manometers), and for the laboratory, devices such as temperature and humidity devices, mass reference standards (i.e., check weights), and the microbalance. 
Records should be available to support the traceable standards, and subsequently, to support the traceability of the resulting data. The impact on data quality for having missing or 
expired traceability will vary depending on the standard’s purpose in supporting monitoring. 

 1.2.1.3 Defensibility 
 When discussing standards of data usability, the third significant consideration is that the data be defensible, especially if the data is intended to be usable for NAAQS decision‐

making. To be defensible, this means the data include: complete and traceable QA/QC documentation (e.g., NIST‐traceable calibrations, one‐point QC checks, and performance 
evaluations); complete COC (physical sample handling COC, as well as data handling COC); and are consistent with commitments made in grant conditions and the grant workplan, 
which could include demonstrations of competence. Documentation is a key component of defensibility. 

 2.2.3 Data Review SOPs 
 The data review SOP should specify which records should be routinely reviewed, especially during the Levels 2 and 3 validation steps. Moreover, the SOP should specify the extent 

of documentation required by data reviewers to record their part of the review process. 
 3.2.3 Level 2 Data Review 

 Ensure calibrations, QC checks, and performance evaluations (audits) were performed using NIST‐traceable equipment that was “in certification” (i.e., not expired). 
 a. If expired standards were used, then the audits or QC checks performed with that equipment would likely be considered invalid. The procedural error would need to be

further investigated to determine its impact, if any, on the concentration data. 
 b. If calibrations were performed using expired standards, it is recommended that the monitoring organization reach out to its EPA Regional Office for consultation. 

 Additional Review for Intermittent Samplers
 8b)Compare the operational and systematic criteria as well, as available, which should include access to NIST traceability certificates for laboratory standards and equipment. 

 3.2.4.1 Data Validation and Analytical Laboratories
 Ensure that copies of NIST traceability certificates are accessible, or hardcopies provided at least annually, so that the monitoring organization can confirm laboratory standards 

and equipment are in good order during sample analysis 
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Please also see the Data Validation Training sessions presentation (Greg Noah 
and Verena Joerger) from this conference. 
 1.2.1.2.2 Traceable Measurements 

 The National Environmental Laboratory Accreditation Conference 
(NELAC) Quality Systems Standard (co‐published by EPA) includes EPA’s 
guidance for measurements. It states: All equipment used for 
environmental tests, including equipment for subsidiary measurements 
(e.g. for environmental conditions) having a significant effect on 
accuracy or validity of the result of the environmental test or sampling 
shall be calibrated before being put into service and on a continuing 
basis. These calibrations must be referenced to national and/or 
international standards or reference material. Where no standard is 
available, an adequate alternative must be approved by EPA through 
guidance and/or in an organization’s QAPP. Technical requirements for 
traceability apply to all parameters that support a measurement. For a 
gaseous pollutant, for example, this would include: the calibration gas, 
the dilution gas (zero air), the flow sensors, mass flow controllers, 
temperature sensors (including those that monitor 
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environmental/shelter conditions), and potentially pressure sensors. 
Similarly, for particulates, this would include flow rate standards and 
support equipment (thermometers, barometers, manometers), and for 
the laboratory, devices such as temperature and humidity devices, mass 
reference standards (i.e., check weights), and the microbalance. Records 
should be available to support the traceable standards, and 
subsequently, to support the traceability of the resulting data. The 
impact on data quality for having missing or expired traceability will vary 
depending on the standard’s purpose in supporting monitoring. Expired 
primary standards used to calibrate an instrument could lead to data 
being unusable for technical decisions; however, this may be mitigated if 
the instrument calibration was verified with a non‐expired secondary 
source standard. 
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QAPP Requirements 
QAPPs should document recertifications, reverifications, or calibrations of their
standards against NIST standards. 

3.3.7 B7 ‐ Instrument/Equipment Calibration and Frequency 

Identify all tools, gauges, instruments, and other sampling, measuring, and test equipment used
for data generation or collection activities affecting quality that must be controlled and, at
specified periods, calibrated to maintain performance within specified limits. Describe or
reference how calibration will be conducted using certified equipment and/or standards with
known valid relationships to nationally recognized performance standards. If no such nationally
recognized standards exist, document the basis for the calibration. Identify the certified
equipment and/or standards used for calibration. Indicate how records of calibration shall be
maintained and be traceable to the instrument. 

NAAMC 2022 20 

Your QAPP should reflect what YOU have and what YOU are doing! 

Guidance for Quality Assurance Project Plans EPAQA/G‐5 2.2.7 
Instrument/Equipment Calibration and Frequency: What information should be 
included? List any equipment and instruments needing calibration either in the 
field, in the fixed laboratory, or in the office. Identify any applicable criteria and 
measurement and testing equipment that will be used. 

For example, field equipment to be calibrated might include items such as pumps, 
flow meters, gauges, pH meters, and temperature sensing devices. Laboratory 
equipment might include items such as pH meters, dissolved oxygen probes, 
balances, and spectrophotometers. 
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Questions 
TRISHA  CURRAN,  OAQPS  
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