MEETING SUMMARY

Environmental Monitoring Coalition
Tuesday, January 19, 2021

1. Roll call – see end of meeting summary.
2. Prior to roll call – Parr
a. Before the call, a number of individuals requested to be able to sit in as guests to the EMC meetings.  Those requests were conditionally approved by Jerry Parr and David Friedman.
b. After the roll call, there was a short discussion about the inclusion of guests.  The idea was approved without dissent.  
3. Update on Current Activities
a. Acrolein/Acrylonitrile Holding Time Study – Friedman
i. The Study Plan is rather large, so it was not displayed during the meeting.  The Study Plan had been sent to the members of the EMC prior to this meeting for review and comment (the Study Plan is embedded below).  
ii. The Task Group has been working on various forms of the Study Plan to find one that is clear and easy to use.  Friedman is waiting for any other input from the EMC members.  
iii. If no comments or issues are received on the current draft, Friedman will work with the laboratories and the team to collect samples.  The work can then begin.
iv. 
[bookmark: _MON_1672068347]Comments on the Study Plan should be sent directly to David Friedman with comments highlighted - friedmanconsulting@outlook.com. 
	
b. Updating of EPA Method 200.8 – Friedman
i. Richard Burrows did a rewrite of Method 200.8 for wastewater to add collision cell language.  Jerry Parr attempted to rewrite 200.8 to add that language but found that approach wasn’t working.  The structure appeared to be different from 200.8.
ii. Richard Burrows replied that the rewrite was done using 200.8.  After a short discussion, Parr announced that David Friedman proposed establishing a working group for this task.  
iii. The working group would be comprised of about a dozen members of EMC for analysis comprised of ICP/MS manufacturers, monitoring labs, state environmental labs, wastewater and drinking water providers as well as industrial lab experts.  Steve Wendelken of the EPA Office of Ground Water and Drinking Water as well as several other EPA office representatives will be asked to participate to ensure the results meet the needs of the EPA and provide sufficient data for final approval of the new Method. 
iv. Friedman’s proposal - The final goal is to develop the standards that can be used by all EPA offices.  EMC could start with the draft Burrows rewrite document of 200.8 and also 6020B.  The work group would meet using the internet to go through the Method and see what changes are needed to ensure the new Method incorporates updated technology.  Once consensus is reached, the document would be circulated to the entire EMC.  EMC members would also reach out to their member laboratories for a validation study for the various matrices that need to be included.  Once the final studies are completed, a final report would be circulated to EPA and the EMC.  Presuming the final report meets the needs of EPA, the final report would be submitted to EPA for evaluation and acceptance.
v.  William Lipps inquired if EMC was to become a Standards Development Organization (SDO).  The issue of ASTM was brought up during the discussion that followed.  The various approaches were discussed from just tweaking the language to a full blown method validation study.  
1. Jerry-Parr indicated that EMC should not become an SDO and this effort should be limited to editing the existing method only.
2. Lem Walker stated, that as far as wastewater goes, 200.8 is approved per Part 136.  Use of collision cell is common throughout labs for drinking water.
3. Steve Wendelken expressed concern that ORD has been working on the project for an extended period of time.  That work has not yet been concluded.  The question was raised about working cooperatively with other groups.
4. Jack Creed (EPA ORD) has not been willing to share the work completed yet.  The status of his efforts is not known.
5. The discussion was temporarily tabled until Dan Hautman joined the call.
a. Note:  once Dan Hautman joined the call, this discussion continued.
vi. Parr provided a background for the prior discussions for Dan Hautman.  In discussions, Friedman proposed a working group to rewrite the method and do a validation study.  EMC is not aware of the status of this project at EPA.  This issue of possibility turning things over to or working with ASTM was mentioned.  
vii. Hautman mentioned that work up to last summer seemed to be moving forward on wording different sections of the method.  However, there is no clear idea of the current status.  
viii. Judy Brisbane stated that Jack has several proposals about moving forward.  Some proposals could be complicated to the point of not moving forward.  Others might include vendors providing a rewrite of software.  
1. During a discussion, it is unclear whether the software rewrite would have to come before the method or vice versa.
2. The end-of-year holidays plus Jack testing positive for Covid-19 has derailed any further progress,
3. Friedman asked if Jack would be willing to work with EMC on this project to find solutions.  Apparently, those solutions have been submitted but writing has not been completed.
ix. A discussion about cooperative work with EMC and ASTM took place with no final decision.  The idea of having a session at NEMC on this topic was raised.  More discussion followed, again with no final outcome.  Dan Hautman will contact Jack via email to help this issue progress forward and Jack will be invited to participate in the next EMC meeting to see if he is willing to work with the EMC.
x. Further discussion is tabled.  A discussion at NEMC is still a possibility.
xi. 

    
c. Initial Demonstration of Capability – Parr
i. After consideration, Parr reviewed the language in the TNI standard on initial demonstration capability and found that significant information is there.  With the addition of statistical marginal failures, and the retest concept used by EPA OW, a draft document was developed.
ii. Sharon Mertens noted that before ELAB was dissolved, a letter was written to EPA.  However, the exact status of that letter and/or response from EPA is not clear.  While written, the letter may not have been sent to EPA.
iii. Adrian Hanley stated that he never saw draft language for this submitted from ELAB.  
iv. This issue was raised that this language is not included in all EPA methods.  The discussion continued about possibly just including the language in applicable EPA methods going forward.  The language does not appear in drinking water methods.  The idea for the concept came from the 1984 proposed rule for the 600 methods about a retest for failures.  Hanley asked about the ideal end result of this language.  Parr replied that: 1) language would be shared with each EPA office for addition to all future methods; and, 2) proposed this become part of the TNI accreditation standard requirements.  This language generally applies to methods with many analytes, like methods for organics methods.
v. After a short discussion, William Lipps and Mike Delaney agreed to review the draft guidance and bring the material back for the February 22, 2021 meeting.
.

[bookmark: _MON_1672135082]

4. New Topics:  
a. EMC Letterhead - Group
i. The idea of the concept is to add formality to EMC documents.
ii. The idea of a form of letterhead was accepted by the group.  After a short discussion about the design, Parr volunteered that he would work up something for discussion during the next meeting.
b. [bookmark: _Hlk62378271]Updating of 600 Series Method Quality Control Parameters – Parr
i. A coalition of organizations interested in helping EPA update the QC limits in methods 608.3, 624.1 and 625.1 has been working to look at data currently being generated in the laboratory community and use such data to update these limits.  The question before the EMC is should this effort become an EMC project since many of the groups involved in the study are members of the EMC.
ii. Parr asked if EMC wants to take this on as a project.  Parr requested volunteers.  Judy Morgan stated that Pace will participate.  Richard Burrows agreed as well.  
1. There are currently about twenty labs participating.  The question remains as to EMC’s involvement.  
2. After discussion, the project was approved for EMC.  Jerry Parr, Judy Morgan will find a volunteer from Pace and William Lipps will assist.
c. Collaboration with EPA letter – Friedman
i. No comments have been received.  EMC members were asked to review the letter and respond to David Friedman before the February 22, 2021 meeting.

[bookmark: _MON_1672057005] 	
d. PFAS Testing for Drinking Water – Parr/Delaney
i. Beyond PFAS, there was a general discussion on the questions below. 
1. QC Review. Is it reasonable to expect labs to achieve results that meet all the QC requirements in 537.1?  The discussion also included Item #2 below.
a. The issue is that in some states, all data must pass.  In other states, some qualified data may be submitted.
b. Parr stated that requiring labs to always achieve QC data is a potential reason for fraud in reporting.  Analysts don’t want to miss the QC for what may be considered minor issues.
c. This speaks to the broader issue of QC failures.
d. If there are QC failures, that could mean that the lab equipment and procedures are not in control.  The requirement is a State of Massachusetts requirement and must be met.  In Method 537.1, labs are required to submit information on all eighteen (18) compounds yet only seven are part of the method
e. There also was a short discussion of MRLs.  
2. Lab Compliance. Is it reasonable to expect labs to only submit compliant results?
3. Method Validation. Did EPA fully evaluate the QC requirements in 537.1? 
a. William Lipps observed that the QC requirements can be met but it is difficult.
4. Raw Water. Should the method be expected to work fully for raw water? Can “raw water” be regarded as “drinking water” for the applicability of 537.1?
5. Surrogates. One thing that MassDEP has done is to associate each surrogate with specific target analytes. Then if a surrogate fails, it only affects the associated target analytes.
e. TNI’s White Paper on the Value of Accreditation
i. Discussion tabled

   
6.	Next EMC meeting is set for Monday, February 22, 2021 at 3:00 pm ET.
a.	For the remainder of 2021, EMC meetings will be held the fourth Monday of each
month @ 3:00 pm ET.  Notices and agendas will be sent for each meeting.



Roll Call
 
	Name
	Organization 
	Present/Absent

	EMC Members
	
	

	Jordan Adelson
	US Navy
	P

	Kristin Brown
	Utah DoH
	P

	Michael Delaney
	MRWA (retired)
	P

	Richard Burrows
	Eurofins
	P

	David Friedman
	ACIL
	P

	Jay Gandhi
	Metrohm USA
	P

	Mary Johnson 
	Rock River Reclamation District (WEF)
	P

	Kitty Kong
	Chevron
	P

	William Lipps
	Shimadzu
	P

	Sharon Mertens
	Milwaukee MSD (TNI)
	P

	Judy Morgan
	Pace Analytical (ACIL)
	P

	Jerry Parr 
	TNI
	P

	Steven Rhode
	MWRA (APHL)
	P

	David Thal
	Environmental Standards
	P

	Sarah Wright
	APHL
	P

	
	
	

	EPA Liaison
	
	

	Dan Hautman
	EPA/Office of Water/OGWDW
	P

	
	
	

	Invited Guests
	
	

	Tarun Anumol
	Agilent
	P

	Kathleen (Kat) Young 
	Perkin Elmer
	P

	Adrian Hanley
	EPA/Office of Water/OST
	P

	Craig Jones
	Agilent
	P

	Patrick Simmons
	Agilent
	P

	Kim Kirkland
	EPA ORCR
	

	Bradley Meadows
	Babcock Laboratories
	P

	Rebecca Burket
	EPA/Office of Water/OST
	P

	Judy Brisbin
	EPA/Office of Water/OGWDW
	P

	Glynda Smith
	EPA/Office of Water/OGWDW
	P

	Steve Wendelken 
	EPA/Office of Water/OGWDW
	P

	Lemuel Walker
	EPA/Office of Water/OST
	P

	
	
	

	EMC Staff
	
	

	Carol Batterton
	TNI staff
	P

	Bob Uttenweiler
	ACIL Staff
	P
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Acrolein/Acrylonitrile Holding Time Re-evaluation

Study Plan

Background



On June 19, 2014, the former U. S. Environmental Protection Agency (EPA or the Agency) Environmental Laboratory Advisory Board (ELAB) sent a letter to the Agency requesting that EPA Method 624 be modified with respect to the preservation and holding time requirements for acrolein and acrylonitrile (Appendix A). Specifically, ELAB requested that: (a) the requirement to preserve samples at a pH of 4-5 be eliminated and instead make the preservation requirement identical to that for purgeable aromatic hydrocarbons, which preserves samples below pH 2, and (b) that the allowable maximum holding time be extended to 14 days.



In their letter, ELAB cited data from an email sent to the EPA Office of Water Docket on November 11, 2010 (Docket I.D. No. EPA-HQ-OW-2010-0192).  This data, from URS Corporation, demonstrated that acrolein and acrylonitrile were stable in both deionized water and groundwater whether the samples had not been preserved or had been preserved with HCl to pH 2.  Samples were shown to be stable for, at least, 16 days.



The Environmental Monitoring Coalition (EMC) was recently formed of organizations and individuals active in environmental monitoring.  Members include: experts from commercial environmental testing laboratories, state laboratory associations, state regulatory agencies, other trade associations, academia, federal and state agencies, data users, and environmental monitoring vendors including consulting firms and laboratory assessment bodies.  

The EMC focuses on developing consensus recommendations to federal and state agencies and stakeholder groups that will reflect the opinions and positions of its constituents on issues that include but are not limited to:

· Validating and implementing methods for sample collection and for biological, chemical, radiological, and toxicological analyses; 

· Standards and guidance for developing scientifically rigorous, statistically sound, and representative environmental measurements; 

· Encouraging the performance approach in environmental monitoring and regulatory programs; 

· Employing a quality systems approach that ensures that environmental monitoring data are of known and documented quality; and

· Facilitating the operation and expansion of a national environmental laboratory accreditation program. 

In addition, the EMC works with government to assist with method development and validation efforts.

Since EPA has not acted on the ELAB request due to a lack of sufficient data demonstrating the validity of the requested change, the EMC is undertaking a study to collect the additional data needed for EPA to justify the requested change. 



The objective of the study will be to demonstrate that acidification of samples to pH≤2 preserves the acrolein and acrylonitrile concentration in water samples as well as the current 40 CFR Part 136, and SW-846 acidification to pH 4.0 – 5.0 requirement.  A secondary objective will be to confirm the efficacy of the current preservation and holding time guidance.



It is the goal of the EMC that the EPA Offices of Water and of Resource Conservation and Recovery adopt the requested preservation and holding time recommendations in their respective programs.

Overview of Study Design and Objectives



1.	Samples will be collected from six (6) sources representing matrices of interest in 	the Clean Water Act (CWA) and Resource Conservation and Recovery Act (RCRA) 	programs.	



2.	Upon arriving at the laboratory, an aliquot of each sample will be analyzed to 	determine the “native” level of acrolein and of acrylonitrile and to determine other 	chemical and physical properties of the water samples.	



3.	The remaining samples of each matrix will then be split into three 2-Liter aliquots.  One 	aliquot will immediately be preserved with 1:1 HCl to pH ≤ 2.; one to a pH of 4.0 – 5.0; 	and one aliquot will be left unpreserved. Each of the aliquots will then be used to fill, at 	least, (40) forty-40 mL VOA vials.   Each VOA vial will then be spiked with acrolein and 	acrylonitrile so that the concentration of acrolein and of acrylonitrile in the vial is 	approximately 100 ppb.     



4.	Each type of preservation will then be analyzed in quintuplicate (number of replicates  = 	5) on Days 0, 3, 7, 10 and 14 using EPA Method 624.1.



5.	The results of the testing will be evaluated by:  (1) Plotting the average results for 	the three subsamples preserved at pH <2; at pH 4.0 – 5.0; and unpreserved to ascertain 	relative loss of analyte trends; (2) by comparing the percentage of the compound 	remaining in the sample to the Method 624.1 LCS acceptance criteria of 60 – 140% of 	the initial (i.e., Day 0) concentration; (3) using the Student’s t-test to determine if 	there is any statistically significant difference between preservation at pH ≤2; 	preservation at pH 4.0 – 5; or unpreserved, and (4) looking at the concentration of 	acrolein and of acrylonitrile all three types of preservation at 14 days. 



6.	Once the study has been completed and found to support the requested changes, a 	report detailing the study and its results will be submitted to EPA’s Offices of Water and 	Resource Conservation and Recovery with a request that the appropriate changes to 	their methodology be made.



Details of Analysis Plan



1.	Eight (8) one-liter samples of waste will be collected from the following six types of 	facilities representing 	various matrices of interest to the Clean Water Act and 	Resource Conservation and Recovery Act regulatory programs.  The wastes to be 	employed are:

(a) Effluent from a publicly owned treatment works (POTW)

(b) Surface water (SW)

(c) Wastewater from an industrial facility or influent from a wastewater treatment plant treating industrial (IW-1)

(d) Landfill leachate (LL)

(e) Groundwater with high hardness (GW)

(f) Wastewater from an industrial process or the influent from a wastewater treatment plant treating industrial waste (IW-2)



	These six (6) matrices are expected to have properties that will challenge sample stability and cover the variety of aqueous matrices of concern to the two regulatory programs.   They were selected with the assistance of the EPA study representatives.



	Samples will be collected, using routine facility procedures, by either wastewater or landfill facility personnel or by representatives of the participating laboratories and shipped to the appropriate laboratory so that the laboratory receives the samples within 24 hours using the fastest practicable method of transportation.  All samples will be kept cold (<6 ° C) during shipping.



2.	Before beginning any sample analysis, each participating laboratory will ensure and 	document that their analytical system (i.e., analyst, equipment, methodology) can 	detect acrolein and acrylonitrile at levels of 5.0 ppb for acrolein and acrylonitrile in 	reagent water and the LOQ is no higher than 50 ppb.



3.	Three laboratories will each receive 16 liters total, eight (8) liters of each of two matrices.



4.	When a laboratory receives the samples, the laboratory shall first analyze a subsample 	of each matrix to determine its “native” or background concentration of acrolein and 	acrylonitrile; the concentration of the other Method 624.1 listed compounds; and for 	hardness, turbidity, alkalinity, oil and grease, and Total Suspended Solids.  



5.	Once the “native” concentration has been determined, the seven remaining 1-L samples 	of each matrix will be divided into three 2-liter aliquots (Figure 1). One of the aliquots 	will be left unpreserved, one preserved to pH ≤ 2, and one preserved to pH 4.0 – 5.0.  	(The pH of all three aliquots will be measured using a pH meter and the results 	documented. (Care shall be taken to ensure that all samples and spiking materials are 	kept below 6 ° C during the aliquoting and spiking procedures and when the VOA vials 	are not being analyzed.) 



6.	As soon as the laboratory has divided up and preserved the matrix samples, each of the 	three aliquots shall be further subdivided into, at least, thirty 40 mL portions and placed 	into VOA vials and sealed.  Each VOA vial will then be spiked with acrolein and with 	acrylonitrile so that the concentration of acrolein and of acrylonitrile in the vial is 	approximately 100 ppb.



7.	As soon as spiking is completed, five VOA vials of each preservation type and of each 	matrix shall be analyzed to determine the Day = 0 levels.  The remaining VOA vials	shall be stored at <6 ° C until needed for analysis on Days 3, 7, 10 and 14. 

[image: ]

Figure 1. Each laboratory will receive 8-L waste: 4-L from two sources outlined in point 1 above. From each waste source, the fluid will be divided into four 1-L bottles. One of these bottles will be used to analyze the baseline parameters listed in the figure. The remaining three bottles will be further subdivided. Each 1-L bottle will be divided into three 320-mL portions for the pH treatment groups (unadjusted pH, pH ≤ 2, and pH 4.0 - 5.0). Five 40-mL subsamples will be collected from each pH treatment group for analysis on Day 0, 3, 7, 10, and 14. 



	See table below for distribution details.  Laboratories shall analyze these samples in 	batches as they would normal commercial samples.



Table 1. Distribution of Matrix Samples

		Lab

		POTW

		SW

		IW-1

		LL

		GW

		IW-2



		1

		X

		X

		

		

		

		



		2

		

		

		X

		X

		

		



		3

		

		

		

		

		X

		X







6.	Analyses of the samples will be performed in quintuplicate on Days 0, 3, 7, 10, and 14.  	This will mean each laboratory would analyze 5 subsamples (VOA vials) of each matrix 	and of each type of preservation on each scheduled day of the study for both acrolein 	and acrylonitrile, Laboratories shall employ Method 624.1 for the analyses.



7.	Laboratories will report the results of the analyses of each sample (the individual 	results) and the results of their analytical QC data using the attached spreadsheet. They 	will also provide an EPA Contract Laboratory Program Level 4 type data package to 	support the regulatory change process so that a 3rd party reviewer could use the 	data 	package to reproduce the results from the raw data. The analytical results and the data 	package should be sent electronically to David Friedman@cox.net using the 	spreadsheet in Appendix D.  Note: The full data package need only be provided for the 	acrolein and acrylonitrile analyses.



Determination of Validity of Requested Change



 1.	The four objectives of the study are:

	(a)	to determine if acidification of samples to pH≤ 2 preserves the samples as well 			as the currently specified acidification to pH 4.0 – 5.0; 



	(b)	to determine if either the current or the requested preservation 					permits the samples to remain valid for 14 days; 	



	(c)	to determine if preservation is needed for the samples to remain suitable for 			analysis over 14 days;



	(d)	to confirm that using the current preservation and holding time requirements 			will yield valid analytical results. 

	

2.	Before submitting the data to EPA, the results of the study will be looked at in several 	ways to ascertain if the proposed preservation and holding times are appropriate to 	obtaining valid analytical results.   These include:

 

	(1)	The average concentration of acrolein and of acrylonitrile of the quintuplicate 			results 	on each waste/preservation combination will be compared to the 				method 624.1 	recovery acceptance criteria of 60 – 140% (Appendix C) at each 			study time period. If the concentrations are within the method 624.1 acceptance 		criteria, the preservation method employed for that particular sample will be 			deemed to have been effective.  If the Day 14 concentration of the pH ≤ 2 			samples are found to be within the acceptable range, then the 					validity of a 14- day holding time will be considered to have been demonstrated.



	(2)	The average concentration of acrolein and of acrylonitrile will be 					compared at each day of analysis to see if there is a statistical difference 				between the two preservation methods and the unpreserved sample.  It will be 			deemed that there is a statistical difference if the average (mean) concentration 			of one preservation method is less than the average concentration of another 			preservation (no preservation is considered one type of preservation) to a level 			of confidence of 95% (i.e., that there is less than a 5% probability that the 			concentration in one sample is lower than that of another). 



	(3)	The average recovery for each method of preservation against time will be 			plotted to identify trends and to ascertain whether there is any apparent 				difference between the preservation/non-preservation approaches.



Study Implementation and Management



	a.	This study is being conducted under the auspices of the EMC.  The EMC is responsible 			for managing the study, and David Friedman, on behalf of the EMC, is responsible for 			the day-to-day management of 	the effort.  He can be contacted at 703-389-3821 or at			friedmanconsulting@outlook.com.



	b.	The following individuals have participated in the design of this study:

		-	Richard Burrows

		-	William Lipps

		-	Brad Meadows

		-	Judy Morgan

		-	Jerry Parr

	

	c.	The following laboratories and the individual in each laboratory managing their 				organization’s efforts are:

		-	Babcock Laboratories, Brad Meadows

		-	Eurofins Laboratories, Richard Burrows 

		-	Pace Laboratories, Judy Morgan



	d.	Representing the EPA and helping to design the study and ensure that appropriate 			matrices were employed were:

		-	Adrian Hanley, Lemuel Walker and Sarah Burket, EPA Office of Water

		-	Troy Strock, Office of Resource Conservation and Recovery



Study Schedule

1. Finalize study plan (January 7, 2021)

1. Identify sources of matrix samples (January 7, 2021)

1. Shipping containers and bottles shipped to sources of samples (February 1, 2021)

1. Sample collection (February 18-19, 2021)

1. Samples received at laboratories (February 22, 2021)

1. Samples baseline tested, aliquoted, preserved, and Day 0 analyses performed (February 22, 2021)

1. Day 3 analyses performed (February 25, 2021)

1. Day 7 analyses performed (March 1, 2021)

1. Day 10 analyses performed (March 4, 2021)

1. Day 14 analyses performed (March 8, 2021)

1. Data package to David Friedman (April 1, 2021)

1. Data analysis to Task Group (April 15, 2021)

1. Task Group meeting (April 26, 2021)

1. Draft report to Task Group (May 10, 2021)

1. Task group meeting (May 19, 2021)

1. Second draft report to Task Group and to EMC for their review and comment (May 28, 2021)

1. Finalize report (June 30, 2021)

1. Send report and data package to EPA (July 30, 2021)

1. Presentation at 2021 NEMC (August 2-6, 2021
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Appendix B

Sample of Data Evaluation Spreadsheet

		

		

		

		

		

		

		

		

		

		

		

		

		



		Acrolein

		

		

		Day = 3

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		pH = 4 -5

		

		pH = 2

		

		Unpreserved

		

		

		

		

		

		

		

		

		

		

		



		 

		

		Conc

		

		Conc

		

		Conc

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		86

		

		80

		

		50

		

		

		

		

		

		

		

		

		

		

		



		

		

		104

		

		104

		

		40

		

		

		

		

		

		

		

		

		

		

		



		

		

		98

		

		110

		

		50

		

		

		

		

		

		

		

		

		

		

		



		

		

		100

		

		106

		

		36

		

		

		

		

		

		

		

		

		

		

		



		

		

		130

		

		132

		

		70

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		The above numbers are just assumed values to demonstrate the spreadsheet

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Mean

		

		103.600

		

		106.400

		

		49.200

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		SD

		

		16.211

		

		18.515

		

		13.161

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Variance

		

		262.800

		

		342.800

		

		173.200

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		n

		

		5

		

		5

		

		5

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		df = 4

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		T-test P Value

		

		

		

		0.403

		

		0.000

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Interpretation  of Results:



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Comparing pH =2 to pH = 4-5, since the P value is greater than 0.05, there is no statistical difference

		

		

		

		



		

		

		between the two preservation methods.

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Comparing pH =2 to unpreserved, since the P value is less than 0.05, there is a statistical difference

		

		

		

		



		

		

		between the two preservation methods and the unpreserved is not as good as 

the preserved.

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Comparing pH = 4-5 to unpreserved, since the P value is less than 0.05, there is a statistical difference

		

		

		

		



		

		

		between the two preservation methods and no preservative is not as good as 

acidification preservation.

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		





APPENDIX C

Method 624.1 Data Acceptance Criteria



		Table 7 – LCS (Q), DOC (s and), and MS/MSD (P and RPD) Acceptance Criteria 1



		Analyte

		Range for Q (%)

		Limit for s (%)

		Range for  (%)

		Range for P1, P2 (%)

		Limit for RPD



		Acrolein

		60-140

		30

		50-150

		40-160

		60



		Acrylonitrile

		60-140

		30

		50-150

		40-160

		60



		Benzene

		65-135

		33

		75-125

		37-151

		61



		Benzene-d6

		

		

		

		

		



		Bromodichloromethane

		65-135

		34

		50-140

		35-155

		56



		Bromoform

		70-130

		25

		57-156

		45-169

		42



		Bromomethane

		15-185

		90

		D-206

		D-242

		61



		2-Butanone-d5

		

		

		

		

		



		Carbon tetrachloride

		70-130

		26

		65-125

		70-140

		41



		Chlorobenzene

		65-135

		29

		82-137

		37-160

		53



		Chloroethane

		40-160

		47

		42-202

		14-230

		78



		Chloroethane-d5

		

		

		

		

		



		2-Chloroethylvinyl ether

		D-225

		130

		D-252

		D-305

		71



		Chloroform

		70-135

		32

		68-121

		51-138

		54



		Chloroform-13C

		

		

		

		

		



		Chloromethane

		D-205

		472

		D-230

		D-273

		60



		Dibromochloromethane

		70-135

		30

		69-133

		53-149

		50



		1,2-Dichlorobenzene

		65-135

		31

		59-174

		18-190

		57



		1,2-Dichlorobenzene-d4

		

		

		

		

		



		1,3-Dichlorobenzene

		70-130

		24

		75-144

		59-156

		43



		1,4-Dichlorobenzene

		65-135

		31

		59-174

		18-190

		57



		1,1-Dichloroethane

		70-130

		24

		71-143

		59-155

		40



		1,2-Dichloroethane

		70-130

		29

		72-137

		49-155

		49



		1,2-Dichloroethane-d4

		

		

		

		

		



		1,1-Dichloroethene

		50-150

		40

		19-212

		D-234

		32



		1,1-Dichloroethene-d2

		

		

		

		

		



		trans-1,2-Dichloroethene

		70-130

		27

		68-143

		54-156

		45



		1,2-Dichloropropane

		35-165

		69

		19-181

		D-210

		55



		1,2-Dichloropropane-d6

		

		

		

		

		



		cis-1,3-Dichloropropene

		25-175

		79

		5-195

		D-227

		58



		trans-1,3-Dichloropropene

		50-150

		52

		38-162

		17-183

		86



		trans-1,3-Dichloropropene-d4	

		

		

		

		

		



		Ethyl benzene

		60-140

		34

		75-134

		37-162

		63



		2-Hexanone-d5

		

		

		

		

		



		Methylene chloride

		60-140

		192

		D-205

		D-221

		28



		1,1,2,2-Tetrachloroethane

		60-140

		36

		68-136

		46-157

		61



		1,1,2,2-Tetrachloroethane-d2

		

		

		

		

		



		Tetrachloroethene

		70-130

		23

		65-133

		64-148

		39



		Toluene

		70-130

		22

		75-134

		47-150

		41



		Toluene-d8

		

		

		

		

		



		1,1,1-Trichloroethane

		70-130

		21

		69-151

		52-162

		36



		1,1,2-Trichloroethane

		70-130

		27

		75-136

		52-150

		45



		Trichloroethene

		65-135

		29

		75-138

		70-157

		48



		Trichlorofluoromethane

		50-150

		50

		45-158

		17-181

		84



		Vinyl chloride

		5-195

		100

		D-218

		D-251

		66



		Vinyl chloride-d3

		

		

		

		

		





1	Criteria were calculated using an LCS concentration of 20 μg/L

Q	=	Percent recovery in calibration verification/LCS (Section 8.4)

s	=	Standard deviation of percent recovery for four recovery measurements (Section 8.2.4)

	=	Average percent recovery for four recovery measurements (Section 8.2.4)

P	=	Percent recovery for the MS or MSD (Section 8.3.3)

D	=	Detected; result must be greater than zero



Notes:

1.	Criteria for pollutants are based upon the method performance data in Reference 4. Where necessary, limits have been broadened to assure applicability to concentrations below those used to develop Table 7.

2.	Criteria for surrogates are from EPA CLP SOM01.2D
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Electronic Data Deliverable Spreadsheet
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GELAB

June 19, 2014

Mr. Adrian Hanley

U.S. Environmental Protection Agency
1200 Pennsylvania Ave, NW

Mail Code 4303T

Washington, DC 20460

Re: Analysis Requirements and pH Preservation for Acrolein and Acrylonitrile Methods
Dear Mr. Hanley,

The Environmental Laboratory Advisory Board (ELAB or Board) is a standing Federal Advisory
Committee Act board that advises the U.S. Environmental Protection Agency (EPA or Agency). The
Board's Charter states that it is to provide consensus advice, information and recommendations on
issues related to EPA measurement programs and facilitate operation and expansion of a national
environmental laboratory accreditation program.

ELAB welcomed EPA’s revision of Method 624 for the determination of acrolein and acrylonitrile in
the last Methods Update Rule (MURY) published on May 18, 2012. In addition to the changes made
in 2012, the Board would like to recommend supplementary changes to the method that could be
addressed in the upcoming MUR in 2014.

1. The recommended preference of Method 624 versus Method 603.

Section 1.2 of Method 624 states that Method 624 may be extended to screen for acrolein and
acrylonitrile, but that the preferred method is Method 603. ELAB suggests changing this
statement to “...acrolein and acrylonitrile should preferably be analyzed by Method 624.”
Method 624 is superior to Method 603 for this testing and used by the laboratory community
more often than Method 603. Some of the rationalization to promote Method 624 over Method
603 includes:

* Moethod 603 uses a flame ionization detector. This is a nonselective detector and will
respond to any organic compound. If acrolein and acrylonitrile are present in a sample, there
also is the possibility of finding significant concentrations of various other hydrocarbons.
Hence, the potential for false positives and false negatives caused by interferences can be
high.

o For example, a false negative could be caused by the presence of a large, masking
hydrocarbon eluting at a slightly different retention time than acrolein or acrylonitrile,
making it difficult to see the target peak when present at a lower concentration.

= The purge conditions in Method 603 (85°C for 15 minutes) can transfer very large quantities
of water to the instrument, which hinders the analysis of acrolein and acrylonitrile.








2. Preservation requirement for acrolein and acrylonitrile.

The Board has discussed the pH preservation requirement and provides information {(attached)
to support ELAB's suggestion that EPA consider the removal of preservation at pH 4-5.
Removal of the pH requirement for acrolein and acrylonitrile will:

+ Eliminate the problem of field adjustment of samples to pH 4-5, which is very challenging.

+ Facilitate implementation and management of method specifications by laboratories.

¢ Reduce cost to laboratories without compromising data quality.

¢ Provide harmonization with SW846 Update V, Chapter 4, which no longer contains the
preservation requirement of pH 4-5 for acrolein and acrylonitrile.

Failure of laboratories to comply with the current pH requirement often results in data of good
quality being unnecessarily invalidated. ELAB suggests that EPA consider removing the pH
preservation requirement for acrolein and acrylonitrile and instead make the preservation
requirement identical to that for purgeable aromatic hydrocarbons, which preserves samples
below pH 2.

Thank you for your consideration. The Board looks forward to your comments and feedback on this
issue. Please know that you are welcome to attend any of ELAB's monthly teleconferences to
discuss these topics in detail.

Respectfully,

Pl

Patsy Root
Chair, Environmental Laboratory Advisory Board

cc: ELAB Board
Attachments: “Propose change to Table Il - REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES.”







Date: 11/22/10

To: OW-Docket@EPA
From: URS Corporation
Subject: Docket ID No. EPA-HQ-OW-2010-0192

Propose change to Table II - REQUIRED CONTAINERS, PRESERVATION
TECHNIQUES, AND HOLDING TIMES

FROM
Parameter number / Container Preservation Maximum
name holding time
Table IC —~ Organic Test
3, 4. Acrolein and G, FP-lined septum | Cool, < 6°C"°, 14 days'®
acrylonitrile 0.008% Na,S,05°, pH

to 4-5'¢
TO
Parameter number / Container Preservation Maximum
name holding time
Table IC — Organic Test
3, 4. Acrolein and G, FP-lined septum | Cool, < 6°C"°, 14 days
acrylonitrile 0.008% Na,$,05°,

HCLtopH <2

Table II should be revised from the draft version to include changes in preservation
requirements for acrolein and acrylonitrile. It is difficult and burdensome to preserve
samples in the field to the limited pH range specified (i.e., pH 4-5) for analysis of
acrolein and acrylonitrile. Typically, analysis for acrolein and acrylonitrile is performed
in conjunction with analysis of a larger list of volatile organic compounds (ex., the
priority pollutant volatile list). In lieu of preserving the samples to a pH 4-5, another
preservation option for acrolein and acrylonitrile is to collect an unpreserved sample and
analyze within 3 days of collection. This option increases the analytical costs (laboratory
analyzes a preserved and unpreserved sample if additional parameters are requested) as
well as creates hardship on the laboratory to meet the accelerated hold time. Acrolein
and acrylonitrile were included in a spiking study to assess preservation requirements for
these compounds to alleviate these issues.

Study Details:
On behalf of DuPont, Lancaster Laboratories, Inc. of Lancaster, Pennsylvania, performed
a volatile spiking study in preserved and unpreserved water samples. The compounds,
acrolein, acrylonitrile, vinyl chloride, styrene, and 2-chloroethyl vinyl ether, were spiked
at a concentration of 100 ug/L into the following:

o three preserved (with HCL to pH <2) deionized water samples

o three unpreserved deionized water samples








o three preserved (with HCL to pH <2) groundwater samples
* three unpreserved groundwater samples

Each of the 12 samples was analyzed every other day starting on Day 0 and ending on
Day 16. With the exception of 2-chloroethyl vinyl ether in the preserved samples,
acceptable recoveries (70-130%) were observed for all compounds in both matrices. As a
result, we believe the 8preser\.ration criteria for acrolein and acrylonitrile can be modified
to read “Cool, < 6°C! , 0.008% N3282035, HCL to pH < 2” and the maximum holding
time criteria be modified to read “14 days”.

2-chioroethyl vinyl ether, styrene, and vinyl chloride were also included in the spiking
study to address an update to Table 4-1 of SW-846, Chapter 4, which calls for
unpreserved samples for these three compounds. Since acceptable recoveries were
observed in the preserved samples from Day 0 to Day 16 for acrolein, acrylonitrile,
styrene, and vinyl chloride, we believe samples can be preserved with HCL to pH<2 and
analyzed within 14 days. We do agree with EPA on submitting an unpreserved sample
for the analysis of 2-chloroethyl vinyl ether.

The supporting data has been included for your review.







DuPont / Lancaster Laboratories VOC Spiking Study Results - Spike Percent Recovery
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2-Chiorosthyl Vinyl Ether Box Plot

100 +
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DI, unpresarved D4, Preserved GW, unpreserved  GW, Praserved

Sample Type

2-Choroethyl Vinyl 2-Choroethy! Vinyl 2-Choroethyl Vinyl 2-Choroethyl Vinyl

Ether, DI, Ether, DI, Ether, GW, Ether, GW,
unpreserved Preserved % unpreserved Preserved
Day, Sample # % Recovery Recovery % Recovery % Recovery
Day 0, #1 L 97 0 98 0 __
Day 0, #2 96 0 98 0
Day 0, #3 96 0 100 0
Day 2, #1 89 0 54 0
Day2#2 89 o 9 0o
Day 2, #3 920 0 93 0
Day 4, #1 88 0 95 0
Day 4, #2 920 0 94 0
Day4#s = 9 0 9% 0
Day 6, #1 80 0 98 0 _
Day 6, #2 92 0 97 0
Day 6, #3 91 0 97 0
Day 8, #1 L 94 0 98 0
Day 8, #2 94 0 97 o
Day 8, #3 95 0 97 0
Day 10, #1 90 0 99 0
Day 10, #2 a1 0 100 0
Day 10, #3 91 0 100 0
Day 12, #1 92 0 100 0
Day 12, #2 92 0 100 0
Day12,#3 =~ 94 0 100 o
Day 14, #1 a6 0 100 0
Day 14, #2 94 0 100 0
Day 14, #3 96 0 100 0
Day 16, #1 4 0 9 0
Day 16, #2 ag 0 100 0 B
Day 16, #3 97 0 100 0
DI, unpreserved DI, Preserved GW, unpreserved  GW, Preserved
median 92 0 L 98 0
1st quartile 90 0 97 0o
min 86 0 83 0
max 99 _ o 100 N )
3rd quartile 94.5 0 100 0

Volatile Spiking Study Box Plot_Final
September 13, 2010
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DuPont/ Lancaster Laboratories VOC Spiking Study Results - Spike Percent Recovery
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Styrene Box Plot
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r DA, unpreserved DI, Preserved GW, unpreserved  GW, Preserved
' Sample Type
Styrene, DI, Styrene, DI, Styrene, GW, Styrane, GW,
unpreserved Preserved unpreserved Preserved
Day, Sample # % Recovery % Recovery % Recovery % Recovery
Day 0, #1 89 88 96 92
Day 0, #2 90 91 95 92
Day 0, #3 g0 87 96 91
Day 2, #1 87 87 95 89 _
Day2 #2 87 87 o4 0 _
Day 2, #3 86 88 95 89
Day 4, #1 87 85 93 87
Day 4, #2 88 - 84 93 86 )
Day 4, #3 85 B3 93 86
Day 6, #1 85 85 92 ) 90
Day 6, #2 84 82 20 89
Day 6, #3 85 80 20 a0
Day 8, #1 88 8T 93 89
Day 8, #2 88 . 86 11 I 89
Day 8, #3 87 94 89 87 -
Day 10, #1 87 98 o4 92
Day 10, #2 86 L a7 94 95
Day 10, #3 a5 95 94 B 95 o
Day 12, #1 85 B 99 93 92
Day 12, #2 82 100 92 94
Day 12, #3 82 98 92 93 L
Day 14, #1 78 95 89 93
Day 14, #2 97 94 98 90
Day 14, #3 98 96 97 91
Bay 16, #1 96 93 96 9
Day 16, #2 96 o 95 98 87
Day 16, #3 92 93 97 88
DI, unpreserved DI, Preserved GW, unpreserved  GW, Preserved
median 87 L 94 _. %0 -
1st quartile 85 86.5 92.5 8%
min 78 80 89 86
max ‘ 98 100 99 95
3rd guartile 89.5 g5 96 92

Volatile Spiking Study Box Plot_Final
September 13, 2010 Page4 of §
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Vinyl Chloride Box Plot
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Sampls Type

I _ |

Vinyl Chioride, DI, Vinyl Chioride, DI,  Vinyl Chloride, Vinyl Chloride,

unpreserved Preserved GW, unpreserved  GW, Preserved

Day, Sample # % Recovery % Recovery % Recovery % Recovery
DayO,#1 130 120 110 110
Day 0, #2 110 110 110 110
Day 0, #3 120 110 110 110
Day 2, #1 110 110 110 10
Day 2, #2 110 ) 110 110 100
Day 2, #3 110 110 100 96
Day 4, #1 110 100 100 100
Day 4, #2 110 100 100 96 .
Day 4, #3 110 96 100 92
Day 8, #1 100 98 100 120
Dayg,#2 100 92 99 120
Day 6, #3 100 85 99 120
Day 8, #1 110 98 120 120
Day 8, #2 110 98 110 120
Day 8, #3 110 120 110 110
Day 10, #1 90 110 91 110
Day 10, #2 88 110 91 110
Day 10, #3 86 110 88 110
Day 12, #1 88 110 88 110
Day 12, #2 83 120 88 110
Day 12, #3 78 . 110 85 110
Day 14, #1 72 110 120 110
Day 14, #2 120 110 120 110
Day 14, #3 130 110 120 110
Day 16, #1 120 110 110 110
Day 16, #2 120 100 120 100
Day 16, #3 120 100 120 100

DI, unpreserved DI, Preserved  GW, unpreserved  GW, Preserved
median 110 110 110 110
1st quartile 85 100 - 99 105
min 72 85 85 - 92
max 130 120 120 120
3rd quartile 115 110 110 110

Volatile Spiking Study Box Plot_Final
September 13, 2010 Page S5of 5
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Acrolein Box Plot
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Acrolein, DI, Acrolein, DI, Acrolein, GW, Acrolein, GW,
unpreserved Preserved unpreserved Preserved
Day, Sample # % Recovery % Recovery % Recovery % Recovery
Day 0, #1 110 110 120 110
Day 0, #2 110 110 110 120
Day 0, #3 110 120 110 110
Day 2, #1 110 110 110 110
Day 2, #2 120 110 110 110
Day 2, #3 110 110 110 100
Day 4, #1 110 100 100 100
Day4,#2 110 110 100 97
Day 4, #3 110 100 100 98
Day 6, #1 110 100 100 100
Day 6, #2 110 97 100 93
Day 6, #3 110 100 100 94
Day 8, #1 120 97 o7 94
Day 8, #2 110 96 94 91
Day 8, #3 110 89 92 90
Day 10, #1 110 110 94 20
Day 10, #2 110 100 96 92
Day 10, #3 100 94 85 100
Day 12, #1 120 87 81 92
Day 12, #2 120 86 80 89
Day 12, #3 100 87 91 a8
Day 14, #1 100 110 91 100
Day 14, fi2 110 110 96 110
Day 14, #3 120 91 100 94
Day 16, #1 100 95 100 92
Day 16, #2 10 98 91 93
Day 16, #3 120 100 110 88
DI, unpreserved DI, Preserved CW, unpreserved  GW, Preserved
median 110 100 100 94
1st quartile 10 95.5 23 92
min 100 86 80 88
max 120 120 120 120
3rd quartile 110 110 105 100

Volatile Spiking Study Box Plot_Final
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Day 6, #1 110 110 110 110
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Day 10, #2 110 L 110 110 110
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FGD ICP/MS SOP: Inductively Coupled Plasma Mass Spectrometry for Trace Element Analysis in Flue Gas Desulfurization Wastewaters

1.0 Scope and Application

1.1 This document describes procedures used to measure elements in Flue Gas Desulfurization, FGD, wastewaters. Inductively coupled plasma-mass spectrometry (ICP/MS), as described in EPA Methods 200.8 and 1638, was used with a collision cell to mitigate the effects of interferences in the samples. These procedures are intended for use by analysts experienced with applying ICP/MS to complex wastewater samples.

1.2 These procedures are applicable to the analysis of acid digested FGD wastewater, and have been evaluated for the analysis of 13 elements of interest. These are Al, As, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, Tl, V and Zn. Additional elements may be included provided that the performance criteria presented in Sections 9 and 12 are met.

1.3 Flue Gas Desulfurization wastewaters frequently have very high levels of calcium, sodium, magnesium, manganese, chloride and sulfate (up to thousands of ppm). The use of instrument configurations and/or accessories designed to accommodate samples with high dissolved solids levels is highly recommended.

2.0 Summary

2.1 Aqueous samples, digestates, or leachates are nebulized into a spray chamber where a stream of argon carries the sample aerosol through the quartz torch and injects it into an RF plasma. There the sample is decomposed and desolvated.

2.2 The ions produced are entrained in the plasma gas and by means of a water- cooled, differentially pumped interface, introduced into a high-vacuum chamber that houses a quadrupole mass spectrometer capable of providing a resolution better than or equal to 0.9 amu peak width at 10% of the peak height. The ions are separated according to their mass-to-charge ratio and measured with a detector, such as an electron multiplier.

2.3 A collision/reaction cell utilizing He and (optionally) H2 gases is used to remove molecular interferences.

2.4 Interferences not eliminated by the collision/reaction cell must be assessed and valid corrections applied, or the data flagged to indicate problems. Interference correction must include compensation for interferences not removed by the collision / reaction cell. Recommended elemental equations are listed in Attachment 1. Use of the internal standard technique is required to compensate for suppressions and enhancements caused by sample matrices.

3.0 Definitions

3.1 Batch – A group of samples which behave similarly with respect to the sampling or the testing procedures being employed and which are processed as a unit.  For QC purposes, if the number of samples in a group is greater than 20, then each group of 20 samples or less will all be handled as a separate batch

3.2 Dissolved Metals - Those elements which pass through a 0.45-m membrane filter (sample is acidified after filtration).

3.3 Suspended Metals - Those elements which are retained by a 0.45-m membrane filter.

3.4 Total Recoverable Metals - The concentration determined on an unfiltered sample following treatment with hot, diluted mineral acids, as described in this procedure

3.5 Instrument Detection Limit (IDL) - See Section 12.2

3.6 Sensitivity - The slope of the analytical curve (i.e., the functional relationship between raw instrument signal and the concentration).

3.7 Tuning Solution - This is a multi-element solution containing analytes which are representative of the entire mass range capable of being scanned by the instrument. It is used to optimize the sensitivity of the instrument and to verify the mass resolution meets method criteria.

3.8 Initial Calibration Verification / Quality Control Standard (ICV/QCS) - A multi- element standard of known concentrations prepared to verify instrument calibration. This solution must be an independent standard prepared near the mid- point of the calibration curve, and at a concentration other than that used for instrument calibration.

3.9 Continuing Calibration Verification (CCV) - A multi-element standard of known concentrations prepared to monitor and verify the instrument daily continuing performance.

3.10 Laboratory Control Sample / Laboratory Fortified Blank (LCS/LFB) - A multi- element standard of known concentrations that is carried through the entire sample preparation and analysis procedure. This solution is used to verify method performance in an ideal sample matrix.

3.11 Reagent Blank - High purity (> 18 megohm-cm) water containing the same acid matrix as the calibration standards that is carried through the entire digestion process. The reagent blank is used to determine the concentrations of trace metals in the reagents used to prepare and analyze the samples.

3.12 Calibration Blank - High purity (> 18 megohm- cm) water acidified with the same acid concentrations present in the standards and samples. Also referred to as the Initial Calibration Blank (ICB) and Continuing Calibration Blank (CCB).

3.13 Method Detection Limit (MDL) – Refers to the instructions in Appendix B to 40 CFR Part 136. Also see Section 12.1 of this document. The MDL is determined from analysis of a sample in a given matrix containing the analyte.

3.14 Individual FGD Interference Check solutions – Single element solutions at concentrations similar to those found in flue gas desulfurization wastewaters.

3.15 Synthetic FGD wastewater – A mixed solution of elements at typical concentrations found in flue gas desulfurization wastewaters.

4.0 Interferences

4.1 Isobaric Interferences

Isobaric interferences in the ICP/MS are caused by isotopes of different elements forming ions with the same nominal mass-to-charge ratio (m/z). The recommended ions used for the elements in this procedure do not have elemental

isobaric interferences, except for a very small interference from krypton on 78Se, which can be avoided by using argon free of krypton.

4.2 Isobaric Molecular

Isobaric molecular interferences are caused by ions consisting of more than one atom. These molecular interferences are minimized by use of the collision cell utilizing He and/or H2 gases. Common examples are potential interferences from 40Ar35Cl or 40Ca35Cl on 75As, or 35Cl16O on 51V, or 40Ar12C on 52Cr. Collision cell interference removal works both by causing the interfering molecular ion to dissociate and by reducing the kinetic energy of the ion. The latter is termed Kinetic Energy Discrimination (KED), and is the primary mechanism for interference removal. Polyatomic ions are larger than elemental ions and so collide with the helium atoms in the collision cell more frequently than the smaller elemental ions. Each collision reduces the energy of the ion, so the molecular ions lose energy more quickly. At the end of the collision cell a positive voltage plate prevents passage of the now low energy molecular ions. Thus, the interference is eliminated because the molecular ions do not reach the detector.

4.3 Doubly Charged Ion Interferences

Doubly charged elemental ions are possible in cases where the second ionization potential of the element is significantly below the fist ionization potential for argon (15.7eV). If a doubly charged ion is formed, it will cause a response at half of its elemental mass, potentially causing an interference. Fortunately, most elements have high enough second ionization potentials that formation of doubly charged ions is not an issue. For the target analytes in this procedure, a significant potential for interference is from 150Nd and 150Dy (potential interference on 75As and from 156Gd (potential interference on 78Se). To check for these potential interferences, monitor the response for mass 150 and 156. If the cps for these masses is > 5 times the cps for the quantitation limit for arsenic (in the case of mass 150) or selenium (in the case of mass 156) an interference is possible. In this case analyze a 100ppb standard of Nd and Dy (if mass 150 is observed) or Gd (if mass 156 is observed) and measure the response at 150 and 75 (or 156 and 78). This ratio can then be used to create an interference correction equation. For example, if the response for a 100ppb Gd standard at mass 156 is 10,000 cps, and the observed response for the same standard at mass 78 is 1,000 counts, then the equation for 78Se would be:

78Se = 78Se – (156Gd/10)

4.4 Physical Interferences

· Physical interferences are associated with the transport and nebulization process. Internal standards are used to compensate for these types of interferences.

· Internal standards should be added at a level to give approximately 50,000

- 800,000 counts of raw signal intensity. The mass of the internal standard should ideally be within 50 amu of the mass of the measured analyte.

Consideration should also be given to matching internal standards to analytes with similar ionization potentials.

· Matrix effects are monitored by comparing the internal standard intensity in the sample to the internal standard intensity of the calibration blank. The internal standards must be between 60% and 125% of the calibration

5.0 Safety


blank. If they are outside this window the sample is diluted by a factor of 2 (1:1) and is reanalyzed.

· Memory effects are dependent on the relative concentration differences between samples and/or standards which are analyzed sequentially. The rinse period between samples must be long enough to eliminate significant memory interference (see section 10.3.6).

This procedure may involve hazardous material, operations and equipment. This procedure does not purport to address all of the safety problems associated with its use. It is the responsibility of the user of the method to follow appropriate safety, waste disposal and health practices under the assumption that all samples and reagents are potentially hazardous. Safety glasses, gloves, lab coats and closed-toe, nonabsorbent shoes are required.

5.1 Specific Safety Concerns or Requirements

5.1.1 Eye protection that satisfies ANSI Z87.1, laboratory coat, and nonpowdered nitrile or latex gloves must be worn while handling samples, standards, solvents, and reagents. Disposable gloves that have been contaminated must be removed and discarded; non- disposable gloves must be cleaned immediately.

5.1.2 The ICP plasma emits strong UV light and is harmful to vision. All analysts must avoid looking directly at the plasma. The RF Generator produces strong radio frequency waves, most of which are unshielded. People with pacemakers should not go near the instrument while in operation.

5.2 Primary Materials Used

The following is a list of the materials used in this method, which have a serious or significant hazard rating. Note: This list does not include all materials used in the method. The table contains a summary of the primary hazards listed in the MSDS for each of the materials listed in the table.

		Material (1)

		Hazards

		Exposure Limit (2)

		Signs and Symptoms of Exposure



		Nitric Acid

		Corrosive Oxidizer Poison

		2 ppm- TWA

4 ppm- STEL

		Nitric acid is extremely hazardous; it is corrosive, reactive, an oxidizer, and a poison. Inhalation of vapors can cause breathing difficulties and lead to pneumonia and pulmonary edema, which may be fatal. Other symptoms may include coughing, choking, and irritation of the nose, throat, and respiratory tract. Can cause redness, pain, and severe skin burns. Concentrated solutions cause deep ulcers and stain skin a yellow or yellow-brown color. Vapors are irritating and may cause damage to the eyes. Contact may cause severe burns and permanent eye damage.





		Material (1)

		Hazards

		Exposure Limit (2)

		Signs and Symptoms of Exposure



		Hydrochloric Acid

		Corrosive Poison

		5 ppm- Ceiling

		Inhalation of vapors can cause coughing, choking, inflammation of the nose, throat, and upper respiratory tract, and in severe cases, pulmonary edema, circulatory failure, and death. Can cause redness, pain, and severe skin burns. Vapors are irritating and may cause damage to the eyes.

Contact may cause severe burns and permanent eye damage.



		1 – Always add acid to water to prevent violent reactions.

2 – Exposure limit refers to the OSHA regulatory exposure limit.





6.0 Equipment and Supplies

6.1 Instrumentation

· Inductively Coupled Plasma Mass Spectrometer (ICP/MS) capable of providing resolution, less than or equal to 0.9 amu at 10% peak height from 6-253 amu and

1.0 amu at 5% peak height from 6-253 amu with a data system that allows corrections for isobaric interferences and the application of the internal standard technique. The ICP/MS must be equipped with a collision cell for the removal of molecular interferences. This procedure was developed using an Agilent 7500 or 7700 instrument equipped with a high matrix interface. The interface extends the amounts of total dissolved solids that may be measured into the percent concentration range. Any collision cell instrumentation that meets the specifications in this procedure may be used.

· A discrete sample introduction system enables the use of only the exact amount of sample volume required for data acquisition.

· Accessories and configuration that are designed to accommodate samples with high levels of dissolved solids should be used.

· This sampling system results in less matrix being deposited in the system during analysis and minimizes the rinse times normally needed for difficult matrices.

· Autosampler with autosampler tubes.

· Appropriate water cooling device.

· Block digester with tubes.

6.2 Supplies

· Argon gas: High purity grade (99.99%).

· Helium gas: High purity grade (99.99%).

· Hydrogen gas: High purity grade (99.99%).

· Calibrated automatic pipettes or Class A glass volumetric pipettes.

7.0 Reagents and Standards

7.1 Storage and Shelf-Life

7.1.1 All standards must be stored in glass, FEP fluorocarbon or previously unused polyethylene or polypropylene bottles. Standards stored at concentrations as received from the vendor and mid-level dilutions must be replaced prior to the expiration date assigned by the vendor. If no expiration date is provided, the stocks and mid-level standards may be

stored for up to one year. They must be replaced sooner if verification from an independent source indicates a problem (See section 10.3.5 for initial calibration verification acceptance criteria).

7.1.2 Working standards, i.e., all standards at concentrations ready to analyze on the ICP/MS (all except tuning mixes, ICSA and ICSAB mixes, which are received at ready-to-use concentrations), are prepared fresh daily.

7.2 Standards

7.2.1 Tuning Solution, 10 ppb

The tuning solution stock is purchased as a custom multi-element mix. The concentrations of the constituents are shown in Attachment 5.

Prepare the Tuning Solution as detailed below.

· Obtain a clean 100 mL volumetric flask.

· Place 50 mL of reagent water and 2 mL of conc. HNO3 and 0.5 mL of conc. HCl in the flask.

· Swirl to mix.

· Pipet 0.1mL of the Tuning Solution Stock into the flask.

· Dilute to volume with reagent water. Stopper and mix.

7.2.2 PA Tuning Solution

The dual detector solution may be commercially purchased as a custom multi-element mix.

Prepare the PA Tuning Solution as detailed below.

· Add approximately 50 mL of the 2% HNO3 / 0.5% HCl to a 100 mL volumetric flask.

· Prepare at a concentration recommended by the instrument manufacturer.

7.2.3 Calibration Standards

Stock calibration standards are purchased as custom multi-element mixes or as single element solutions.  Each day of analysis, the standards are diluted to working levels using 2% nitric acid and 0.5% HCl acid matrix. Suggested concentrations are given in Attachment 8, but the laboratory may adjust calibration standard concentrations as appropriate for the instrument and samples. At a minimum, a 3 point curve must be used.

7.2.4 Individual FGD Interference check solutions.

7.2.4.1 All individual FGD interference check solutions should be made up in the same acid matrix as the calibration standards.

7.2.4.2 Chloride, 10,000 mg/L

7.2.4.3 Calcium, 5,000 mg/L

7.2.4.4 Sulfate, 4,000 mg/L

7.2.4.5 Magnesium, 3,000 mg/L

7.2.4.6 Sodium, 2,000 mg/L

7.2.4.7 Boron, 500 mg/L

7.2.4.8 Iron, 500 mg/L

7.2.4.9 Nitrate, 250 mg/L

7.2.4.10 Manganese, 200 mg/L

7.2.4.11 Bromide, 100 mg/L

7.2.4.12 Fluoride, 100 mg/L

7.2.4.13 Selenium, 20 mg/L

7.2.4.14 Vanadium, 10 mg/L

7.2.4.15 Zinc, 2 mg/L

7.2.4.16 Chromium, 1 mg/L

7.2.4.17 Copper, 1 mg/L

7.2.5 Mixed Interference Check Solution (Synthetic FGD Wastewater)

7.2.5.1 Chloride, 5,000 mg/L

7.2.5.2 Calcium, 2,000 mg/L

7.2.5.3 Magnesium, 1,000 mg/L

7.2.5.4 Sulfate, 2,000 mg/L

7.2.5.5 Sodium, 1,000 mg/L

7.2.5.6 Butanol, 2000ppm

7.2.6 Initial Calibration Verification (ICV) Standard

The ICV stock is from a source different than the source for the calibration standards. Each day of analysis, the ICV standard is prepared in 2% HNO3 and 0.5 % HCl acid to the concentrations shown in Attachment 8.

7.2.7 Continuing Calibration Verification (CCV) Standard

The CCV is prepared from the same source as the calibration standards. The CCV standards are prepared fresh each day of analysis in 2% HNO3/0.5% HCl. The concentrations are shown in Attachment 8.

Prepare the Working CCV as detailed below.

· Dilute by 2X a known volume of the Working Calibration Standard in the 2% HNO3 / 0.5% HCl acid matrix.

7.2.8 Spiking Stock Solution

The spike stock solution is prepared from the same stocks as the calibration standards using the 2% HNO3 / 0.5% HCl acid matrix. Spike concentrations are listed in Attachment 8.

7.3 Reagents

7.3.1 Reagent Water - ASTM Type I or equivalent for the elements of interest, generated using an ion-exchange water polishing system capable of achieving 18.0 megohm-cm.

7.3.2 Blank Matrix 2% HNO3 and 0.5% HCl.

8.0
Sample Collection, Preservation, Shipment and Storage

Sample container, preservation techniques and holding times may vary and are dependent on sample matrix, method of choice, regulatory compliance, and/or specific contract or client requests. Listed below are the holding times and the references that include preservation requirements.

		Matrix

		Sample Container

		Min. Sample Size

		Preservation

		Holding Time

		Reference



		Waters

		HDPE

		50 mLs

		HNO3, pH < 2

		180 Days

		40 CFR Part 136.3



		Soils

		Glass or HDPE

		4 oz

		Cool 4 + 2oC

		180 Days

		N/A





9.0 Quality Control

9.1 Quality control requirements are also summarized in Attachment 7.

9.2 Ongoing data quality checks are compared with established performance criteria to determine if the results of analyses meet the performance characteristics of the method. Any QC result that fails to meet control criteria must be documented.

9.3 Individual interference check solutions

The individual interference check solutions listed in section 7.2.6 are analyzed prior to initiating sample analysis, and at least once per quarter while FGD wastewaters are being analyzed, and after any major changes to instrument operating conditions. Concentrations of target elements observed should be less than their reporting limits. In some cases it may not be possible to obtain interference check solutions that are completely free of contamination. In this case, results up to 5X the reporting limit are acceptable if it is possible to demonstrate that the isotopic ratios correspond to natural abundances. For example, the natural abundances of zinc isotopes are Zn64 48.6%; Zn66 27.9%; Zn67 4.1%; Zn68 18.8%; Zn70 0.6%. The measured ratios are not expected to be exact, especially for low abundance isotopes, and some isotope may be masked by other elements in the solution, (for example Zn70 in the above example will be masked by Ge70) but it must be possible to explain the observed ratios.
Because Arsenic, Manganese and Aluminum are monoisotopic, this demonstration is not possible and the level of interference observed must be less than the reporting limit.

9.4 Synthetic FGD interference check solution

The synthetic FGD matrix solution listed in section 7.2.7 is analyzed prior to initiating sample analysis, and at least once per day (immediately after calibration) while FGD wastewaters are being analyzed, and after any major changes to instrument operating conditions. Internal standard recovery must meet method criteria (Section 9.9) and concentrations of target elements observed should be

less than their reporting limits. In some cases it may not be possible to obtain interference check solutions that are completely free of contamination. In this case, results up to 5X the reporting limit are acceptable if it is possible to demonstrate that the isotopic ratios correspond to natural abundances. For example, the natural abundances of zinc isotopes are Zn64 48.6%; Zn66 27.9%; Zn67 4.1%; Zn68 18.8%; Zn70 0.6%. The measured ratios are not expected to be exact, and some isotopes may be masked by other elements in the solution, (for example Zn70 in the above example will be masked by Ge70) but it must be possible to explain the observed ratios. Because Arsenic, Manganese and Aluminum are monoisotopic, this demonstration is not possible, and the level of interference observed must be less than the reporting limit.

If the Synthetic FGD solution has to be diluted in order to analyze it effectively on the ICP/MS, then all samples and QC (including the MDL replicates) must be diluted by at least the same factor.

9.4.1
Laboratory fortified Synthetic FGD solution

The synthetic FGD solution is spiked with 40ppb of each of the target elements (400ppb for zinc and 4000ppb for aluminum) and analyzed once per day, immediately after the synthetic FGD check in section 9.4. All target elements must be recovered within 70-130% of the true value. If the Laboratory Fortified Synthetic FGD solution has to be diluted in order to analyze it effectively on the ICP/MS, then all samples and QC (including the MDL replicates) must be diluted by at least the same factor.

9.5 Linear range determination

The linear range for each element is determined prior to initiating sample analysis and at least once per year thereafter. The linear range must also be determined subsequent to changes that will have a major effect on instrument sensitivity, such as changing the detector. The linear range is established using a single element standard at the desired linear range. The result of the analysis must be within 10% of the true value.

9.6 Method Blank / Laboratory Reagent Blank (MB/LRB)

The method blank consists of reagent water that has been processed in the same manner as the samples. One method blank must be processed with each preparation batch.

Acceptance Criteria:
Method blank results are acceptable if the concentration

for each analyte of interest is less than the reporting limit.

Corrective Action:
If the method blank does not meet the acceptance criteria, the source of contamination should be investigated to determine if the problem can be minimized or eliminated. Samples associated with the contaminated blank shall be reprocessed for analysis, or under the following circumstances, may be reported as qualified (qualifier flags or narrative comments must be included on report):

· The same analyte was not detected in the associated samples;

· The method blank concentration is less than 1/10 of the measured concentration of any sample in the batch;

· The method blank concentration is less than 1/10 the specified regulatory limit; or

· The analyte is a common laboratory contaminant (copper, iron, lead, calcium, magnesium, potassium, sodium, or zinc) less than 2 times the RL. Note that some programs do not recognize common lab contaminants.

If the above criteria are not met and reanalysis is not possible, then the sample data must be qualified. This anomaly must be addressed in the project narrative and the client must be notified.

9.7 Laboratory Control Sample / Laboratory Fortified Blank (LCS/LFB)

The LCS consists of reagent water that is spiked with the analytes of interest as summarized in Attachment 8. One LCS must be processed (digestion and analysis) for each preparation batch.

Acceptance Criteria: LCS control limits are based on three standard deviations of past laboratory results. These limits are not to exceed 85-115% recovery. The control limits are maintained in a LIMS or other appropriate system.

Corrective Action:
If the LCS % recovery falls outside of the control limits for any analyte, that analyte is judged to be out of control. All associated samples must be reprocessed for analysis.

One possible exception is a recovery for a given element above the upper control limit with no detection for the same element in the samples.

9.8 Matrix Spike / Matrix Spike Duplicate / Laboratory Fortified Sample Matrix / Laboratory Fortified Matrix Duplicate (MS/MSD/LFSM/LFMD)

MS is prepared by taking a second aliquot of a selected sample and spiking it with the analytes of interest as summarized in Attachment 8. An MSD is prepared by taking a third aliquot of a selected sample and spiking it with the analytes of interest as summarized in Attachment 8. The MS and MSD are processed in the same manner as the samples. One MS/MSD pair must be processed every 10 samples.

Acceptance Criteria: Control limits are based on three standard deviations of

past laboratory results. These limits are not to exceed 70- 130% recovery, and 20% relative percent difference (RPD). The control limits are maintained in the LIMS system. If the sample concentration for a specific analyte in the sample selected for spiking is greater than the concentration added by the spike, then recovery accuracy will be reduced. In this case a dilution test may be performed. A 1:5 dilution should agree within 20% of the original determination. If not, a physical or chemical interference is suspected, and must be discussed in the sample narrative.

Corrective Action: If MS/MSD results and any applicable dilution tests do not meet the acceptance criteria and all other quality control criteria have been met, then a matrix

interference is suspected. Failed matrix spikes are flagged, and are discussed in the final report case narrative.

9.9 Internal Standards Evaluation for Samples

The internal standards in samples must be between 60 and 125% of the intensity in the calibration blank. If the sample intensities fall outside this range, the calibration blank is reanalyzed to confirm the instrument has not drifted out of control. If the criteria is met, the sample is diluted by a factor of 2 (1:1) and reanalyzed. IS limits and corrective actions for standards and blanks are described in Section 10.

10.0 Procedure

10.1 One-time procedural variations are allowed only if deemed necessary in the professional judgment of the supervisor to accommodate variation in sample matrix, radioactivity, chemistry, sample size, or other parameters. Any variation in procedure shall be completely documented. Any unauthorized deviations from this procedure must also be documented as a nonconformance, with a cause and corrective action described.

10.2 Sample Preparation

10.2.1 EPA Method 1638 was used as the reference for the digestion of the samples in which Section 12.2.8 describes Closed Vessel digestion.

10.2.2 Transfer a 50mL (+/- 0.5mL) aliquot from a well mixed acid preserved sample to a 50mL digestion tube.

10.2.3 Add 0.5mL of concentrated nitric acid and 0.25 mL hydrochloric acid.

10.2.4 Spike the LCS and MS/MSD samples per spiking protocols.

10.2.5 The total volume of the solution in the tube is now greater than 50 mLs. The final volume will be 50 ml following the procedure to eliminate the discrepancy in the initial and final volumes.

10.2.6 Tightly cap each digestion vessel.

10.2.7 Place the digestion tube into a block digester adjusted to achieve a temperature of approximately 85oC.

10.2.8 Heat for 2 hours after 85oC is obtained.

10.2.9 Remove from the block and allow to cool.

10.3 Calibration

10.3.1 Instrument Start Up

Set up the instrument according to manufacturer’s operating instructions. Allow the instrument to become thermally stable for at least 30 minutes before tuning.

10.3.2 Instrument Tuning / Mass Calibration

Tune the instrument with a solution containing elements representing all of the mass regions of interest. The relative standard deviations must be less than 5% for a minimum of 4 integrations of the solution. Mass calibration and resolution checks using the tuning solution must be completed at the beginning of every day.

Mass Calibration Check – The mass calibration results must be within

0.1 amu from the true value. If this criterion is not met, the mass calibration must be adjusted before running samples.

Mass Resolution Check - The resolution must be verified to be less than

0.9 amu full width at 10% peak height.

10.3.3 Mass 75 interference check

The counts per second for mass 75 must be less than 10 when the blank matrix (2% nitric acid / 0.5% hydrochloric acid) is infused (using the collision gas mode used for arsenic). CPS > 10 under these conditions indicates that the collision cell is not effectively removing molecular interferences (in this case Ar40Cl35).

10.3.4 Initial Calibration

The ICP/MS is calibrated each day of operation using a blank and at least 3 standards (see Section 7.2.3). Report the average of at least three integrations.

The validity of the calibration is determined by the subsequent calibration verifications, which are performed at concentrations as described in the next sections.

10.3.5 Second-Source Initial Calibration Verification (ICV)

A 40 g/L / 4,000 ug/L ICV standard (see Section 7.2.8) is analyzed immediately after the initial calibration.  This is a standard obtained from a different vendor than the standard used for calibration. This analysis also satisfies the Method 200.8 requirement for a Quality Check Standard (QCS).

Acceptance Criteria: The ICV recovery must be within 90-110%.

Additionally, the internal standard recoveries for

200.8 must fall between 60 and 125% of true values. The ICV can be reanalyzed, but must be successful twice in succession or corrective action must be taken.

Corrective Action:
If the ICV results are outside of the acceptance

limits, investigate the accuracy of the standards, correct as necessary, and recalibrate.

10.3.6 Calibration Blank

Checks for the memory effects described at Section 4.4 may be accomplished by analysis of an initial calibration blank (ICB) after the ICV. Continuing calibration blanks (CCBs) are analyzed after each continuing calibration verification.

Acceptance Criteria: Results for the calibration blanks must be less

than the RL.

Corrective Action:
If the calibration blank exceeds acceptance

limits, then the possibility of instrument contamination should be examined, particularly the possibility of carry-over from high level samples. The blank can be reanalyzed, and if

successful, analysis can continue. However, samples tested after high-level samples should be retested. If the reanalysis is not successful, then the analysis should be terminated. After the problem is corrected, recalibrate and reanalyze all samples tested since the last acceptable CCB.

10.3.7 Reporting Limit (RL) Verification Standard

An independent standard is analyzed after the ICV to monitor the lab’s ability to produce reliable results at RL-level concentrations. The RL verification standard is analyzed after the daily ICB.

Acceptance Criteria: For project reporting limits at or above two times

the MDL, the results should be within 50% of the expected value. Some programs may require tighter control, in which case the RLs will need to be three or more times the MDL concentration.

Corrective Action:
If the RL verification fails to meet acceptance

limits, data for the associated samples must be assessed. For example, if the results are high, consider blank contamination, and if the results are low, consider MDL verifications. At a minimum, sample results must be qualified in the final report.

10.3.8 Continuing Calibration Verification (CCV) Standard

A 50 g/L CCV standard is analyzed after every set of ten samples and at the end of the analytical sequence.

Acceptance Criteria: The CCV recovery must be within 85-115%. In

addition, the IS recovery must be within 60- 125%. If CCV results are not within these limits, the CCV can be reanalyzed, but it must be successful twice in succession or further corrective action must be taken.

Corrective Action:
If the CCV fails acceptance criteria, then the

analysis should be terminated. Recalibrate and reanalyze all samples tested since the last acceptable CCB.

10.4 Sample Analysis

10.4.1 Report the average of at least three integrations for all field and QC samples analyzed.

10.4.2 Flush the system with the rinse blank for at least 30 seconds between samples and standards during the analytical run. Evaluate the effectiveness of this time and increase the flush time, if needed.

10.4.3 It may be valuable to monitor additional isotopes for elements that are potentially susceptible to interferences. In particular, monitoring additional isotopes for selenium may help data analysis.

10.4.4 Dilute and reanalyze samples that are more concentrated than the highest calibration standard for an analyte or specific isotope of interest.

No analyte may be reported from an analysis of a diluted sample in which the analyte concentration is less than 5 times the RL.

The analytical run sequence should be performed as follows to meet all quality control criteria:

Instrument initialization Warm-up

Tune instrument

Perform mass calibration Perform resolution check Validate tuning criteria Calibration blank Calibration standard 1

Calibration standard 2

Calibration standard 3 ICV

ICB

RL verification standard CCV

CCB

10 Samples (which can include all sample types) CCV

CCB

11.0 Calculations / Data Reduction

11.1 LCS percent recoveries are calculated according to the equation:

%R  ⎛ LCS Found Value - LRB Found Value ⎞ 100%



⎜
LCS True Value
⎟

11.2 ICV percent recoveries are calculated according to the equation:

%R  ⎛ ICV Found Value ⎞100%



⎜  ICV True Value  ⎟

11.3 CCV percent recoveries are calculated according to the equation:

%R  ⎛ CCV Found Value ⎞100%



⎜  CCV True Value  ⎟

11.4 Matrix Spike Recoveries are calculated according to the following equation:

%R  ⎛ SSR - SR ⎞100%



⎜
SA
⎟

Where:

SSR = Spike Sample Result SR = Sample Result

SA = Spike Added

NOTE:
When the sample concentration is less than the detection limit, use SR = 0 for the purpose of calculating %R.

11.5 The relative percent difference (RPD) between sample duplicates is calculated according to the following equation:

⎡  / DU1 DU 2 / ⎤

Where:


RPD  ⎢ 1

⎣


⎥ 100 2 DU1 DU 2 ⎥⎦

DU1 =
Sample result

DU2 =
Sample duplicate result

11.6 The final concentration for an aqueous sample is calculated as follows:

Result (g/L)  C V1 D

V 2

Where:

C
= Concentration from instrument readout, ppb D
= Instrument dilution factor

V1 = Final volume in liters after sample preparation V2 = Initial volume of sample digested in liters

12.0 Method Performance

12.1 Method Detection Limit Study (MDL)

An initial method detection limit study must be performed on each instrument before samples can be analyzed. MDL studies are conducted annually as follows:

· Prepare seven samples at three to five times the estimated MDL concentration. The MDL samples are prepared in the Synthetic FGD wastewater matrix and in reagent water.

· Prepare and analyze the MDL standards as described in Section 10.

· Calculate the average concentration found in µg/L, and the standard deviation of the concentration(s) in µg/L, for each analyte.

· The MDL is calculated as Students t for the 99th percentile times the standard deviation of the MDL replicate results, following the procedure at 40CFR Part 136, Appendix B.

NOTE1: Perform the MDL study in the synthetic FGD wastewater matrix. Spiking this matrix provides detection limits that are better matched to the complex matrix typical of FGD wastewater. These limits can be significantly higher than those obtained in a reagent water matrix. In some cases (zinc in particular), the level of contamination in the synthetic FGD solution may be high enough to result in somewhat elevated MDLs.

NOTE2: An FGD-MDL may be less than the MDL observed in method blanks. If this occurs frequently, the FGD-MDL should be elevated to the mean of the method blanks plus the Student t factor times the standard deviation of the method blanks.

12.2 Instrument Detection Limit Study

Instrument detection limit (IDL) studies are conducted quarterly for each instrument and each mass used for analysis.

· Prepare ten blanks.

· Analyze the IDL blanks on three non-consecutive days.

· The IDL is equal to three times the standard deviation of the blank results.

12.3 Demonstration of Capabilities

All personnel are required to perform an initial demonstration of proficiency (IDOC) on the instrument they will be using for analysis prior to testing samples. On-going proficiency must be demonstrated annually. IDOCs and on-going proficiency demonstrations are conducted as follows.

Four aliquots of the ICV are analyzed using the same instrumental conditions and procedures used to analyze samples. The analyst must employ ICV’s from four distinct analytical sequences. Using these four ICV’s demonstrates the analyst’s ability to optimize and calibrate the instrument and to prepare analytical solutions. Calculate the average recovery and standard deviation of the recovery for each analyte of interest.

· If any analyte does not meet the acceptance criteria, (85-115% recovery, unless other criteria are established) the test must be repeated. Only those analytes that did not meet criteria in the first test need to be evaluated. Repeated failure for any analyte indicates the need for the laboratory to evaluate the analytical procedure and take corrective action.

12.4 Training Requirements

12.4.1 Each analyst performing the method must complete a demonstration of capability (DOC) by successfully preparing and/or analyzing four consecutive LCSs, or a blind performance evaluation (PE) sample, or other acceptable QC samples. Analysts who continue to perform the method must successfully complete a demonstration of capability annually.

13.0
Pollution Control

13.1.1 For information about pollution prevention that may be applicable to laboratory operations, consult “Less is Better: Laboratory Chemical Management for Waste Reduction” available from the American Chemical Society’s Department of Government Relations and Science Policy, 1155 16th Street N.W., Washington, D.C., 20036, or online at http://www.ups.edu/x7432.xml.

14.0
Waste Management

All waste must be disposed of in accordance with Federal, State, and local regulations.

15.0 References / Cross-References

15.1 
EPA Method 200.8, “Determination of Trace Elements in Waters and Wastes by Inductively Coupled Plasma - Mass Spectrometry”, Revision 5.4, EMMC Version.

15.2 
EPA Method 1638, “Determination of Trace Elements in Ambient Waters by Inductively Coupled Plasma – Mass Spectrometry, January 1996

16.0 Attachments

Attachment 1: Recommended Elemental Equations Attachment 2: Internal Standards and Corresponding Metals Attachment 3: Sample Preservation and Holding Times Attachment 4: Suggested Mass Choices

Attachment 5: Tuning Solution

Attachment 6: Suggested Tuning and Response Factor Criteria Attachment 7: Summary of Quality Control Requirements

Attachment 8: Calibration, Calibration Verification, and Spike Concentrations

Attachment 1 Recommended Elemental Equations

		Element

		Isobaric Correction

		Mathematical Equation



		Pb

		None

		(1.0000)(208M) + (1.0000)(207M) + (1.0000)(206M)



		6Li

		Li (natural)

		(1.0000)(6M) - (0.0813)(7M)



		In

		Sn

		(1.0000)(115M) - (0.0149)(118M)





The 6Li correction equation is only needed if 6Li is used as an internal standard for low mass elements.

Attachment 2: Internal Standards and Corresponding Metals

		Internal Std.

		Associated elements1,2



		Sc

		Na, Mg, Al, K, Ca, V, Cr, Mn



		Ge

		Fe, Ni, Cu, Zn, As, Se



		In

		Ag, Cd



		Ho

		Tl, Pb





Footnote: (1) Na, Mg, K, Ca and Fe are included in the synthetic FGD wastewater but their analytical determination is optional – the interferences caused by these elements are more important than the determination of their exact concentration.

(2) Other internal standards may be used. For example, 6Li, Ga, Rh, Bi, Ho and Tb may be considered for use as internal standards.

Attachment 3: Sample Preservation and Holding Times

		Measurement Parameter

		Container (1)

		Preservative (2)

		Maximum Holding Time (3)



		Waters:

Metals (4)

		P,G

		HNO3 to pH < 2

		6 months



		



		Soils/Sediments/Wastes:

The preservation required for soil/sediment/waste samples is maintenance at 4°C ( ± 2°C) until digestion.





Footnotes: (1)
Polyethylene (P) or glass (G).

(2) Sample preservation is performed by the sampler immediately upon sample collection or shipped to the laboratory unpreserved for preservation at the laboratory.

(3) Samples must be analyzed as soon as possible after collection. The times listed are the maximum times that sample may be held before analysis and still considered valid. Holding times are calculated from the date when the sample was collected.

(4) Samples are filtered immediately on-site by the sampler before adding preservative for dissolved elements.

Attachment 4: Suggested Mass Choices

Masses listed indicate the masses which have the most impact on data quality and the elemental equations used to collect the data.

		Mass

		Element of Interest

		Analysis mode



		27

		Aluminum

		No gas



		75

		Arsenic

		He



		111

		Cadmium

		He



		52

		Chromium

		He



		63

		Copper

		He



		208, 207, 206

		Lead

		No gas or He



		24

		Magnesium

		No gas



		55

		Manganese

		He



		60

		Nickel

		He



		39

		Potassium

		No gas or He



		78

		Selenium

		He (H2)



		107

		Silver

		He



		23

		Sodium

		No gas or He



		205

		Thallium

		No gas or He



		51

		Vanadium

		He



		66

		Zinc

		He





NOTE: It is strongly recommended that elements other than those of interest be monitored to indicate other potential molecular interferences which could affect the data quality.

Attachment 5: Tuning Solution

A tuning solution containing elements representing all of the mass regions of interest must be analyzed. Below are two groups of suggested solutions which cover a typical mass calibration range.

Method 200.8

		Element

		Concentration (g/L)



		Mg

		10



		Rh

		10



		Ba

		10



		Be

		10



		U

		10



		Ce

		10



		Y

		10



		Pb

		10



		Li

		10



		Co

		10



		In

		10



		Tl

		10





Attachment 6: Suggested Tuning and Response Factor Criteria

No Gas Mode

Li7
>2000cps

Tl205
>3000cps CeO/Ce 156/140
1%

Ce++/Ce+ 70/140  <3%

He Mode:

ArAr 78
2-3 counts/sec

ArCl 75
2-3 counts/sec

Attachment 7: Summary of Quality Control Requirements

		QC Parameter

		Frequency

		Acceptance Criteria

		Corrective Action



		ICV/QCS

		Beginning of every analytical run.

		90 - 110% recovery.

200.8 IS, 60-125% rec.

		Terminate analysis; correct the problem; recalibrate.



		ICB/CCB

		Immediately after each ICV.

		The result is < RL 200.8 IS, 60-125% rec.

		Terminate analysis; correct the problem; recalibrate.



		Synthetic FGD interference check

		Prior to initiating analysis and at least quarterly.

		Result for target elements is < RL, unless actual presence of target element can be demonstrated, in which case result is < 5X RL.

		Correct the problem prior to sample analysis.



		Individual element interference checks

		Prior to initiating analysis and at least quarterly.

		Result for target elements is < RL, unless actual presence of target element can be demonstrated, in which case result is < 5X RL.

		Correct the problem prior to sample analysis.



		CCV

		Beginning and end of run and every 10 samples OR every 2 hours, whichever is more frequent.

Beginning and end of each lot.

		90 - 110% recovery.

IS, 60-125% rec.

		If unacceptable, terminate analysis; correct the problem; recalibrate the instrument, reverify calibration and rerun all samples since the last acceptable CCV.



		CCB

		Immediately following each CCV.

		The result must be < RL

200.8 IS, 60-125% rec.

		If unacceptable, terminate analysis; correct the problem, recalibrate the instrument, reverify calibration and rerun all samples since the last acceptable CCB.





Attachment 7: Summary of Quality Control Requirements (continued)

		QC Parameter

		Frequency

		Acceptance Criteria

		Corrective Action



		Method Blank/Laboratory Reagent Blank

		One per lot of 20 field samples or fewer.

		The result must be less than the RL.

Sample results greater than 10x the blank concentration or samples for which the contaminant is < RL, do not require redigestion or reanalysis.

		Re-run once. If > than the RL, Redigest and reanalyze samples.

Note exceptions under criteria section.

See Section 9.4 for additional requirements.



		Matrix Spike/Laboratory Fortified Matrix

		One every ten samples or fewer.

		Must be within laboratory control limits.

		See section 9.6 for additional requirements.





Attachment 8: Calibration, Calibration Verification, and Spike Concentrations

		Element

		Initial Calibration (g/L)

		ICV

(g/L)

		CCV

(g/L)

		LCS

(g/L)

		MS/MSD

(g/L)



		Aluminum

		100, 1,000, 10,000

		4000

		5000

		4000

		4000



		Arsenic

		1, 10, 100

		40

		50

		40

		40



		Cadmium

		1, 10, 100

		40

		50

		40

		40



		Chromium

		1, 10, 100

		40

		50

		40

		40



		Copper

		1, 10, 100

		40

		50

		40

		40



		Lead

		1, 10, 100

		40

		50

		40

		40



		Manganese

		1, 10, 100

		40

		50

		40

		40



		Nickel

		1, 10, 100

		40

		50

		40

		40



		Selenium

		1, 10, 100

		40

		50

		40

		40



		Silver

		1, 10, 100

		40

		50

		40

		40



		Thallium

		1, 10, 100

		40

		50

		40

		40



		Vanadium

		1, 10, 100

		40

		50

		40

		40



		Zinc

		1, 10, 100

		40

		50

		40

		40





Additional elements may be included in the calibration solution at the above levels. Levels may be adjusted to meet specific requirements.
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1.6	Demonstration of Capability (DOC)Every laboratory must implement some procedure to demonstrate their laboratory can implement a reference method with acceptable performance.  The EPA Office of Science and Technology uses the term Initial Precision and Recovery (IPR) test for this demonstration, the EPA Office of Groundwater and Drinking Water uses the term Initial Demonstration of Capability (IDC), the EPA Office of Resource Conservation and Recovery (e.g., SW-846) uses the term Initial Demonstration of Proficiency (IDP), and The NELAC Institute (TNI) uses the term Demonstration of Capability (DOC).





1.6.1	General



a) 	An individual who performs any activity involved with preparation and/or analysis of samples must have constant, close supervision (as defined in the laboratory's training procedure) until a satisfactory initial DOC is completed (see Section 1.6.2).



b)	Thereafter, ongoing DOC (Section 1.6.3), as per the QC requirements in Section 1.7.2 (such as laboratory control samples), is required.



c)	In cases where an individual has prepared and/or analyzed samples using a method that has been in use by the laboratory for at least one (1) year prior to applying for accreditation, and there have been no significant changes in instrument type or method, the ongoing DOC shall be acceptable as an initial DOC. The laboratory shall have records on file to demonstrate that an initial DOC is not required.



d)	All demonstrations shall be documented. All data applicable to the demonstration shall be retained and readily available at the laboratory.



1.6.2	Initial DOC



	An individual must successfully perform an initial DOC prior to using any method (see Section 1.6.1.a above), and any time there is a change in instrument type, method, or any time that a method has not been performed by the analyst in a twelve (12) month period.

	

1.6.2.1	The laboratory shall document each initial DOC in a manner such that the following information is readily available for each affected employee:



	a)	analyst(s) involved in preparation and/or analysis;



	b)	matrix;



	c)	analyte(s), class of analyte(s); 



	d)	identification of method(s) performed;



	e)	identification of laboratory-specific SOP used for analysis, including revision number;



	f)	date(s) of analysis; and



	g)	summary of analyses, including information outlined in Section 1.6.2.2.c.



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1.6.2.2	If the method or regulation does not specify an initial DOC, the following procedure is acceptable. It is the responsibility of the laboratory to document that other approaches to initial DOC are adequate. 



a)	The analyte(s) shall be diluted in a volume of clean quality system matrix (a sample in which no target analytes or interferences are present at concentrations that will impact the results of a specific method) sufficient to prepare four (4) aliquots at the concentration specified, or if unspecified, to a concentration of one (1) to four (4) times the LOQ.



	b)	At least four (4) aliquots shall be prepared and analyzed according to the method(s) either concurrently or over a period of days.



	c)	Using all of the results, calculate the mean recovery in the appropriate reporting units and the standard deviations of the sample (in the same units) for each analyte of interest. When it is not possible to determine mean and standard deviations, such as for presence/absence and logarithmic values, the laboratory shall assess performance against established and documented criteria.



	d)	Compare the information from (c) above to the corresponding acceptance criteria for precision and accuracy in the method (if applicable) or in laboratory-generated acceptance criteria (if there are not established mandatory criteria). If all analytes meet the acceptance criteria, the analysis of actual samples may begin. If any one of the analytes does not meet the acceptance criteria, the performance is unacceptable for that analyte.





Note. If a large number of analytes are in the spiked sample, it becomes statistically likely that a few will be outside control limits. The number of expected failures is based on the number of analytes in the sample. If more analytes fail than is shown in the table below the laboratory should investigate the source of the failures and correct any issues before proceeding. This approach is relevant for methods with long lists of analytes. It will not apply to target analyte lists with fewer than eleven analytes.



			The number of allowable failures is as follows:



		Number of Analytes in Spiked Sample

		Number Allowed as

Failures



		> 90

		5



		71 – 90

		4



		51 – 70

		3



		31 – 50

		2



		11 – 30

		1



		< 11

		0







		If the same analyte exceeds the control limit consecutively, it is an indication of a systemic problem. The source of the error shall be located and corrective action taken. 





	e)	When one or more of the tested analytes fail at least one (1) of the acceptance criteria, the analyst shall proceed according to i) or ii) below.



i.	Locate and correct the source of the problem and repeat the test for all analytes of interest beginning with b) above.



ii.	Beginning with b) above, repeat the test for all analytes that failed to meet criteria.



	f)	Repeated failure for a given analyte, however, confirms a general problem with the measurement system. If this occurs, locate and correct the source of the problem and repeat the test for all analytes of interest beginning with b).



g)	When an analyte not currently found on the laboratory’s list of accredited analytes is added to an existing accredited method, an initial demonstration shall be performed for that analyte.
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The Environmental Monitoring Coalition (EMC) was founded in 2020 to continue the working relationship between the U.S. Environmental Protection Agency and the independent scientific laboratory testing community.  The EMC was formed upon the dissolution of the Environmental Lab Advisory Board (ELAB), a Federal Advisory Committee.
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January tbd, 2021


Mr. Michael Regan


Administrator


U. S. Environmental Protection Agency


!200 Pennsylvania Avenue NW (1101A)


Washington, DC 20460


Dear Mr. Regan:


First, we want to congratulate on your appointment as Administrator of the Environmental Protection Agency (EPA). Your prior experience at the Agency, your leadership of the North Carolina’s environmental agency, and your leadership at the Environmental Defense Fund will be great assets in helping you rebuild the EPA. It is our desire to help you in this mission.


In July 1995, EPA established the Environmental Laboratory Advisory Board (ELAB) which provided the environmental monitoring community with a mechanism for developing consensus recommendations for requirements regarding: 


•
environmental laboratory accreditation,and



•
advancement of the EPA’s measurement programs.


During its operation, ELAB produced over 40 reports on a variety of environmental measurement topics and provided a mechanism to generate consensus viewpoints on environmental monitoring issues. In response to a presidential directive, ELAB was disbanded in October 2019, leaving a critical gap in the community’s ability to develop and disseminate expert, consensus recommendations. 


In response to the need for the greater monitoring community to have a mechanism for working with the Agency in improving environmental monitoring, in 2020, a number of organizations agreed to form the Environmental Monitoring Coalition (EMC) to develop consensus positions on environmental monitoring issues and expand outreach to states as well as federal agencies.  Founding EMC partner organizations include:


•
American Council of Independent Laboratories


•
Association of Public Health Laboratories


•
The NELAC Institute


•
Water Environment Federation


The EMC serves as a mechanism for the environmental community to work together to develop consensus recommendations and provide advice to federal and state agencies and stakeholder groups that will reflect the opinions and positions of its constituents on issues that include but are not limited to:


•
Validating and implementing methods for sample collection and for biological, chemical, radiological, and toxicological analysis; 


•
Developing scientifically rigorous, statistically sound, and representative measurements; 


•
Encouraging the method performance approach in environmental monitoring and regulatory programs; 


•
Employing a quality systems approach that ensures that environmental monitoring data are of known and documented quality; and


•
Facilitating the operation and expansion of a national environmental accreditation program. 


•
Providing input on specific method implementation and monitoring issues.


EMC membership consist of approximately 15 environmental monitoring experts including one individual selected by each EMC partner, to represent their organization, and others from among, but not limited to, state laboratory associations, state regulatory agencies, other trade associations, academia, federal and state agencies, data users, environmental monitoring laboratories, and environmental monitoring vendors including consulting firms and laboratory assessment bodies.  


Since its organization, the EMC has been working with experts in the EPA to help address several issues that Agency measurement experts have agreed need to be addressed but which they do not have the resources to deal with.  These include issues of sample holding times, updating method quality control parameters, and incorporating new technologies into monitoring programs.  The aim of these efforts is to improve monitoring accuracy and to increase laboratory productivity.


The EMC is writing to you to make you aware of our organization and its work and to, hopefully, develop a partnership to help advance environmental monitoring science and monitoring data quality.  Such a partnership would result in a collaborative effort to address a number of critical issues facing the environmental monitoring community and the Agency.  Attached you will find a brief description of how such a partnership might be structured and some of the problems and Agency needs that we believe could be addressed.  As can be seen the problems that need addressing cover a broad range of monitoring issues. We would welcome the opportunity to discuss such a collaboration with you or your staff either in person, or virtually.    


Please feel free to contact us through our website: www.envmoncoalition.org or by contacting either of us directly.  Looking forward to a mutually beneficial collaboration and wishing you all the very best in your efforts to make EPA again be the world’s premier environmental agency


Sincerely,


Jerry Parr


EMC Chair


jerry.parr@nelac-institute.org


1-817-594-7204


David Friedman


EMC Vice-chair


friedmanconsulting@outlook.com


1-703-389-3821


 


Attachment


EMC Proposal to EPA to Help Address Monitoring Issues


Preliminary Rough Draft 2


August 28, 2020


1.0
Issues to Be Addressed


A number of issues have been identified by the Agency (1988 Report to Congress) and by the former EPA Environmental Laboratory Advisory Board that need to be addressed.  The Environmental Monitoring Coalition (EMC) proposes to help address them with a collaborative effort by working with EPA across all EPA’s Program Offices.  Such issues include:


a.
As a result of the legislation passed from 1970 to 1980 the Agency ended up with a siloed organization with each EPA program office establishing their own method development and approval program.  As the programs have matured and the matrices and analytes of concern have increased, the number of methods that laboratories are required to employ has expanded.  Often different EPA programs have issued analytical methods that employ the same basic measurement technique but with slight differences.  This has resulted in a problem for the environmental laboratory community and confusion in the regulated community as to appropriate methodology to employ when conducting compliance monitoring.


. 


b.
The environmental problems facing our country have increased.  New analytes of environmental concern have been discovered and measurement methods are needed to determine the extent and severity of these new analytes.  Due to the lack of staff and resources, addressing the need has overtasked the ability of EPA staff and has led to long lead times. In many cases, the environmental monitoring need crosses EPA program offices. Voluntary Consensus Standards Bodies (VCSBs) such as ASTM International have the ability to develop and validate methods according to the principles of OMB Circular A-119. EPA could contact VCSBs with new analytes needing methods or with the need to modify existing methods to measure at lower levels.. Often, the analysis of new analytes requires new, or modified instrumentation. Most VCSB include members from industry with the resources available to develop new instruments, or modify existing ones if the manufacturers are made aware of a need. Involving manufacturers through the VCSB process removes any hint of preferential treatment towards any single manufacturer because the information and any proposed method development, by requirement of a VCSB, is made public.

c.
The technology innovation community has and continues to develop innovative new techniques and equipment for environmental monitoring.  This equipment has the potential to increase the accuracy of, while decreasing the cost of testing, and improve productivity.  However, before such technologies can be used, EPA approval is needed.  This has been a slow process which decreases laboratory productivity and makes it more difficult for innovators to market their products.  The net result is that testing costs are higher than they need to be and technology innovators are reluctant to invest to develop new techniques in the US. This can be addressed by a VCSB much quicker than by EPA who would have to procure a new instrument and receive training from the very manufacturing personnel who could be developing the method at ASTM. 

d.
Although the EPA has a national quality assurance program which provides a range of QA supports and guidance, the mandatory quality assurance programs and specific quality control methods established within the Agency's operating programs and in other federal and state programs are often inconsistent, sometimes inadequate, and not always cost­ effective nor ensure the quality of laboratory data.

e.  Although the EPA drinking water program requires laboratories to be certified, other EPA programs do not.  Many states have expanded the drinking water program to other media including wastewater and hazardous waste. Fourteen states have joined together to create the National Environmental Laboratory Accreditation Program (NELAP) that has uniform requirements for laboratories.  However other state programs have different and conflicting requirements and many of these only certify drinking water laboratories.

2.0
Proposed Effort



The Environmental Monitoring Coalition (EMC) proposes to help address these issues with a 
collaborative effort by working with EPA across all EPA’s Program Offices.  Such efforts would 
include:


a.
The EMC would establish a Task Group to develop a standard practice for Method Development and Validation that all EPA Program Offices could adopt.  This Practice would include both single-lab and inter-lab studies.  The Task Group would use guidance documents from EPA, ASTM, and AOAC to develop this new practice.


b.
When a new monitoring problem is identified, the EMC would establish a Task Group consisting of representatives from each interested EPA Program Office, EPA’s Office of Research and Development, EPA Regional laboratories, other appropriate federal agencies, voluntary consensus standard bodies, state laboratories, municipal laboratories, commercial laboratories, and the technology community to facilitate the discussion on whatever methodology is needed to address the EPA need.  EPA Program Office representatives could provide input.  Once a consensus decision is reached, the Task Group would seek a VCSB to develop and validate the method.

c.
The EMC would establish a similar Task Group to review existing Agency monitoring methods and prepare a report that the EPA Program Offices can use to harmonize the method Quality Control requirements.   The Task group would look at developing consistent approaches for requirements such as instrument calibration and quality control based on the current best science. Example:  Currently every method has its own calibration section which contains varying requirements and acceptance criteria. The EMC report could recommend a “Standard Instrument Calibration Practice” that every method could then reference. As this science improves, this one document could be updated without having to change all the other methods.


d.
EMC would establish a Task Group to work with the Agency and the States to explore opportunities to expand NELAP into a true national environmental laboratory accreditation system that covers all environmental monitoring programs.














EMC			 Environmental Monitoring Coalition















� HYPERLINK "http://www.envmoncoalition.org/" \h �www.envmoncoalition.org�
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THE NELAC INSTITUTE

Laboratory Accreditation Makes a Difference
Data You Can Rely On

October 14, 2020

INTRODUCTION
Quality System, Management System, or Quality

The NELAC Institute (TNI) and other proponents Management System
of environmental laboratory accreditation have
always promoted accreditation as a
demonstration of competency. TNI believes that
accreditation to the TNI Standard and its Quality
Management System (QMS) requirements
ensures data of “known and documented
quality.” The basic premise is that accreditation
to the TNI Standard ensures laboratory
competency, and thus gives the data user and
regulators confidence that the laboratory
generated data are reliable.

The 1990 version of ISO/IEC 17025 used the term
Quality System to describe the process by which a
laboratory manages its operations to “assure the
quality of the test results it generates.” By the time
the second edition was published in 2005, this term
was changed to Management System, although the
phrase quality management system also appeared in
this version. The NELAC Institute started using
Quality System in 1994, and on September 11, 2020
adopted the term Quality Management System.

Accreditation bodies that are considering becoming recognized under TNI’s standard as well as
laboratories considering accreditation often ask TNI for data to justify becoming an Accreditation Body
(AB) or an accredited laboratory. TNI can provide considerable evidence supporting the benefits of
environmental laboratory accreditation. After focusing on the connection between accreditation and
data quality, we have come to believe that accreditation is not just about a quantitative improvement in
data quality and a Quality Management System that is committed to the maintenance of quality but
about generating data that can be relied on for use in decision making..

BACKGROUND

Accreditation to the TNI standard provides an independent, third party evaluation of a laboratory's QMS
and of its technical competence, resulting in a formal recognition by a recognized authority, called an
Accreditation Body (AB). TNI’s National Environmental Laboratory Accreditation Program (NELAP)
accredit over 2000 laboratories in 47 states and four foreign countries. Several Non-Governmental
Accreditation Bodies (NGABs) also accredit laboratories to the TNI Standard. Accreditation to the TNI
standard is unique among laboratory accreditation programs because:

e itis based on internationally recognized standards (ISO 17025 and I1SO 17011) that have been
expanded to focus on unique aspects of environmental testing,





e itis performed with respect to a specific scope of accreditation through assessments conducted
by qualified assessors, and
e it involves review of results of periodic proficiency testing (PT) performed by the laboratory.

For data users, accreditation serves a consumer protection purpose. It provides assurance that the
laboratory has been evaluated and has met accepted standards established by experts in the
environmental laboratory profession. Using such a laboratory minimizes the risk of producing unreliable
data and minimizes the need for expensive re-testing. Data users and regulators generally have more
confidence in data produced by an accredited organization. TNI believes that accreditation provides an
objective way to demonstrate to clients, the community, and the government that a laboratory has the
capability to provide the services they conduct.

For over 25 years TNI (and its predecessor . .

. o This white paper focuses on laboratory
organizations) has promoted laboratory accreditation . .

tively d lab measurements. TNI| recognizes sampling

as a way to positively document laboratory can be just as important, if not more so, in
competence. However, some are still skeptical of the the overall measurement error. While this
value of laboratory accreditation and have alleged document does not address sampling, the
that many of the requirements in the TNI standards concepts of implementing a QMS apply
have little to do with data quality. We disagree with equally to sampling and TNI encourages
this argument, and over the past few years TNI organizations that perform sampling to
initiated a series of activities to explore the impact become accredited to the TNI Standard for
accreditation has on laboratory performance and data | Field Sampling and Measurement
quality. Organizations.
DISCUSSION

Previous Efforts

Various studies and papers prior to 2019 have noted the connection between data quality and
accreditation by a TNI recognized accreditation body. These include:

e Asurvey of accredited laboratories in 2008 showed that 85% of the laboratories reported
improvement in data quality as well as in defensibility and in traceability of process.

e A National Academy of Science? report reviewing the U.S. Geological Survey Laboratories noted
these advantages of an externally defined QMS:

0 Compliance with an external standard allows a laboratory to conduct analyses that meet
regulatory requirements to support high-risk applications and to demonstrate a high
level of accountability through accreditation by independent and external assessors.

0 Most formal consensus-based standards are written with the understanding that there
are many ways to comply with a given requirement. Therefore, the laboratory can
customize how it will meet the requirements.

0 Accreditation provides external recognition that the measurement was made under
conditions that optimize the likelihood that the measurement is verifiable.

0 A laboratory may use both accredited and nonaccredited test methods. If so, the QMS
put in place to support its accredited tests is likely to enhance the management of the
nonaccredited tests as well.





e A comprehensive study® of two laboratories showed multiple advantages achieved from
implementing a QMS:
0 Dbetter traceability,
involvement of personnel in decision making processes,
acknowledgement of testing competence,
benchmark for performance,
marketing advantage,
international recognition,
risk minimization,
customer confidence, and
0 cost reduction.
e Available research has shown that accredited labs tend to perform better on proficiency
testing.*®
e State statistics show fewer than 10% repeat deficiencies and fewer serious findings in accredited
laboratories.®
e TNI Mentor Sessions’ have shown how an effective QMS can quickly correct problems.

O O0O0OO0OO0O0Oo

To further explore the connection between accreditation and data quality, TNI sponsored a panel
discussion at its New Orleans meeting in August 2018 to solicit input. This discussion resulted in a draft
white paper which proposed that we collect and analyze laboratory and AB performance data that can
be used to demonstrate the value of accreditation, e.g. timeliness, PT data, numbers and types of
enforcement cases, numbers and types of deficiencies, number of repeat deficiencies. A “pre-
accreditation vs. post-accreditation” comparison study of California laboratory performance in three
years was also proposed. In addition, TNI could promote opportunities for current accreditation bodies
and others to establish uniform quantitative indicators to compare performance of accredited
laboratories vs. non-accredited laboratories. However, the discussion at this meeting showed most
attendees did not feel these options were viable and suggested a different approach, which was to
collect case studies to document laboratory improvement.

Recent Initiatives

Thus, to continue to explore ways to provide more substantive data supporting laboratory accreditation,
TNI began a series of activities in 2019 aimed at gathering quantitative information from laboratories
who had experienced improvements as a result of becoming an accredited laboratory as well as
examples of failures resulting from lack of adherence to QMS principles.

Following further discussion of these recommendations at the Jacksonville meeting in August 2019, TNI
decided that the best way to obtain data was to invite laboratories to attend the Newport meeting in
February 2020 and share individual stories on the impact of TNI accreditation on their laboratory
experience.

Invited speakers at the Newport meeting gave actual examples of the impact of non-conformances to
Module 2, Section 4 and 5 of the TNI standard on Data Quality. These impacts included:

e Data quality problems

e Inaccurate or incorrect result

e Insufficient documentation

e Non-conformance to mandated method





Diminished confidence in result

Not meeting customer requirements
Lack of training

Not having a QMS

A second panel of speakers related their experiences obtaining TNI accreditation and the impacts they
saw on their own laboratory. While some acknowledged that there were short term negative impacts on
their laboratory resources while going thru through initial accreditation process, they felt the long-term
benefits outweighed the initial costs. Comments from speakers included:

“Continuous Improvement can result from corrective and preventive action”

“Data validation and flagging which improves communication on data quality and facilitates better
decision making based on data quality objectives.”

“Legally defensible data is produced.”
“SOPs are aligned with methods.”
“More documentation helps identify sources of error associated with analyses.”
“Routine audits of SOPs and procedures ensure continuous quality improvement.”
“Training is easier.”

Questioning’” of data by regulated industries is reduced.”

“TNI accreditation provides a business model with uniform standards, industry reference point,
requirements to fulfill due diligence, and removing guesswork from identifying ‘What is good enough?’”

“The TNI Standard provides the laboratory with the necessary foundation for all methods,
instrumentation, documentation, and personnel.”

“TNI is an insurance policy that you hope you’ll never use.”

“We owe it to our community to be prepared to identify, or rule out, our municipal water supply as a
source of contaminants or contagion and to do so quickly.”

Independent of the two efforts above, TNI had already collected information on how accredited
laboratories that identified non-conforming activities were quickly able to resolve these non-
conformances.”’ The session focused on data integrity issues such as data errors affecting multiple
clients, an ethics violation that impacted data, and a computer issue resulting in data losses. It explored
the frequency of these kinds of problems and the steps taken to remedy them. The session documented
that laboratories that had implemented a TNI QMS were able to address such issues effectively.





CONCLUSION

There is no doubt that accreditation to the TNI standard makes a difference in the quality of the data
and in laboratory performance.

However, the experiences of the laboratories that participated in this effort led TNI to believe that we
need to redefine what we mean by “data quality”. Providing quality data is much more than getting the
right answer and being able to reconstruct the result. Quality includes confidence in the data as well as
better laboratory operations. The laboratory QMS in and of itself does not generate better quality data,
but if followed, ensures that the data will be of documented quality and that the laboratory
management is committed to fostering a culture of quality. Laboratories accredited to the TNI standard
have documented significant improvements which include efficiency, additional capability, and quicker
reports. Traceability, training, sample tracking, and documentation all contribute to better decisions and
contribute to laboratories with TNI accreditation having more confidence in their data.

Our New Guiding Principle - Data You Can Rely On

The value of accreditation to the TNI Standard is that it provides confidence in the data, to the
laboratory’s client and to regulators, which means:

e The reported result is a good measure of the true concentration.

e The reported result is of known and documented quality.

e The laboratory complied with mandated method requirements.

o The laboratory has a strong Quality Management System that helps ensure confidence in the
result.

e The laboratory met customer requirements.

e Accreditation to the TNI Standard improves laboratory performance.

Relying on the data means:

e The processes leading to the result can be reconstructed because there is sufficient
documentation for the sample, calibration, QC results, and SOP s used,

e The reference materials, reference standards, and reagents are all traceable,

e Competency of analysts is demonstrated by training records, PT results, and Demonstration of
Capability results,

e Samples are handled correctly and can be traced from receipt to reported result,

e Quality control results document data quality,

e The data meet Daubert standards for data admissibility (e.g., “legal defensibility”) because the
technique has been tested, there is a known rate of error, and there are standards controlling
the technique’s operation,® and

e The resultis reported correctly and has met requirements relating to quantitation limits and
data flagging.

e The requested methodology was followed in generating the data.





Next Steps

TNI will continue to pursue opportunities to document the value of accreditation to the TNI standard by:

e Continuing to collect case studies of non-conformances,

e Continuing to collect examples of laboratory improvement,

e Collecting data on AB on how the AB helped laboratories to identify and correct problems, and
e Refining the new guiding principle.

In addition to the points above, TNI has proposed revising EL-V1M2-2016-Rev2.1: Quality Systems
General Requirements, Section 1.2 (Scope) to reflect the new guiding principle. The proposed change is
noted below.

Current language “This document contains the essential elements required to establish a
quality system that produces data of known and documented quality
and demonstrates proficiency through the use of proficiency testing
and employee training”

Proposed new language “This document contains the essential elements required to establish a
quality management system that can demonstrate the laboratory’s
technical competence, its commitment to producing reliable and
trustworthy data, its system for ensuring proper documentation of data
quality, and its processes for constant improvement in laboratory
operations. As part of the standard, laboratories shall demonstrate
proficiency through the use of proficiency testing and employee
training.

This new guiding principle will also require TNI to change its Mission in the current Bylaws, which states:

the purpose of TNl is to foster the generation of environmental data of known and documented
quality through an open, inclusive, and transparent process that is responsive to the needs of
the community.
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TNI is active in working with many stakeholders, including state and federal agencies as well as trade
associations representing different types of laboratories. If you want to learn more about this effort,
please contact TNI.

The NELAC Institute Contact
PO Box 2439 Jerry Parr, Executive Director
Weatherford, TX 76086 jerry.parr@nelac-institute.org

Phone: 817-598-1624
URL: www.nelac-institute.org
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