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	LABORATORY NAME:
	
	CERT #:
	

	PRIMARY ANALYST:
	
	DATE:
	

	NAME OF PERSON COMPLETING CHECKLIST (PRINT):
	

	SIGNATURE OF PERSON COMPLETING CHECKLIST:
	



Parameter: Vector Attraction Reduction
Method: Option 1: Reduction in Volatile Solids Content [40 CFR 503.33(b)(1)]
Pathogens and Vector Attraction in Sewage Sludge, EPA/600/R-22/194
Equipment:
	 
	Muffle furnace for operation at 550°C
	
	Mixing Paddle
	
	Desiccator, provided with a desiccant containing a color indicator of moisture concentration or an instrumental indicator

	
	Drying oven, for operation at 103 to 105°C
	
	Evaporating dishes of 100-mL capacity
	
	Analytical balance, capable of weighing to 10 mg



	PLEASE COMPLETE CHECKLIST IN INDELIBLE INK
Please mark Y, N or NA in the column labeled LAB to indicate the common lab practice
 and in the column labeled SOP to indicate whether it is addressed in the SOP.

	
	GENERAL
	LAB
	SOP
	EXPLANATION

	1 
	
Is the SOP reviewed at least every 2 years? What is the most recent review/revision date of the SOP? [15A NCAC 02H .0805 (a) (7)]

Date:


	
	
	Quality assurance, quality control, and Standard Operating Procedure documentation shall indicate the effective date of the document and be reviewed every two years and updated if changes in procedures are made.
Verify proper method reference. During review notate deviations from the approved method and SOP. 

	2 
	Are all review/revision dates and procedural edits tracked and documented? [15A NCAC 02H .0805 (a) (7)]
	
	
	Each laboratory shall have a formal process to track and document review dates and any revisions made in all quality assurance, quality control and SOP documents.

	3 
	Is there North Carolina data available for review?
	
	
	

	
	PROCEDURE – Sample Preparation
	LAB
	SOP
	EXPLANATION

	4 
	Are clean evaporating dishes ignited at 550°C ±50°C for ≥15 min in a muffle furnace? [SM 2540 G-2020 (3) (a) (1)]
	
	
	

	5 
	Are ignited dishes then cooled in a desiccator to ambient temperature and weighed? [SM 2540 G-2020 (3) (a) (1)]
	
	
	 

	6 
	Are evaporating dishes stored in a desiccator or 103-105°C oven until needed? [SM 2540 G-2020 (3) (a) (1)]
	
	
	

	7 
	Do samples qualify to be analyzed according to Option 1? [Control of Pathogens and Vector Attraction in Sewage Sludge, EPA/600/R-22/194, (January 2023) (9.3)]
	
	
	This option is intended for use with biological treatment systems only. Under Option 1, reduction of vector attraction is achieved if the mass of volatile solids in the sewage sludge is reduced by at least 38%. This is the percentage of volatile solids reduction that can generally be attained by the “good practice” recommended conditions for anaerobic digestion of 15 days residence time at 35°C [95°F] in a completely mixed high-rate digester. The percent volatile solids reduction can include any additional volatile solids reduction that occurs before the biosolids leave the treatment works, such as might occur when the sewage sludge is processed on drying beds or in lagoons. 

	8 
	What is the starting point where the samples are collected? [Control of Pathogens and Vector Attraction in Sewage Sludge, EPA/600/R-22/194, (January 2023) (9.3)] [Control of Pathogens and Vector Attraction in Sewage Sludge, EPA/600/R-22/194, (January 2023) Appendix B]


Answer:
	
	
	The starting point for measuring volatile solids in sewage sludge is at the point at which sewage sludge enters a sewage sludge treatment process. This can be problematic for facilities in which wastewater is treated in systems like oxidation ditches or by extended aeration. Sewage sludges generated in these processes are already substantially reduced in volatile solids content by their long exposure to oxidizing conditions in the process. If sewage sludge removed from these processes is further treated by anaerobic or aerobic digestion to meet VAR requirements, it is unlikely that the 38% reduction required to meet Option 1 can be met. In these cases, use of Options 2, 3, or 4 is more appropriate.

For most processing sequences, the processing steps downstream from the digester, such as short-term storage or dewatering, have no influence on volatile solids content. Consequently, the appropriate comparison is between the sewage sludge entering the digester and the sewage sludge leaving the digester.

	9 
	What is the end point where the samples are collected? [Control of Pathogens and Vector Attraction in Sewage Sludge, EPA/600/R-22/194, (January 2023) (9.3)] [Pathogens and Vector Attraction in Sewage Sludge, EPA/600/R-22/194, (January 2023) Appendix B]


Answer:






	
	
	The end point where volatile solids are measured to calculate volatile solids losses can be at any point in the process. Because volatile solids continue to degrade throughout sewage sludge treatment, it is recommended that samples be taken at the end point of treatment.

For most processing sequences, the processing steps downstream from the digester, such as short-term storage or dewatering, have no influence on volatile solids content. Consequently, the appropriate comparison is between the sewage sludge entering the digester and the sewage sludge leaving the digester.

The sampling point for the “after treatment” measurement can be immediately leaving the processing unit or at the point of use or disposal, provided there has been no significant dilution downstream with inert solids.

	10 
	
How are samples collected? [Control of Pathogens and Vector Attraction in Sewage Sludge, EPA/600/R-22/194, (January 2023) Appendix B]

Answer:





	
	
	The principal cause of error is poor sampling. Samples should be representative, covering the entire charging and withdrawal periods. Averages should cover extended periods of time during which changes in process conditions are minimal.

	11 
	What type of container is used to collect samples? Control of Pathogens and Vector Attraction in Sewage Sludge, EPA/600/R-22/194, (January 2023) (10.5)]

Answer:


	
	
	Sampling containers may be made of glass or plastic that does not contain a plasticizer (Teflon, polypropylene, and polyethylene are acceptable). Pre-sterilized bags are especially useful for thick sewage sludges and free-flowing solids. Stainless steel containers are acceptable, but steel or zinc coated steel vessels are not appropriate.

	12 
	How is the sample homogenized? [SM 2540 G-2020 (3) (a) (2) (a) and (b)]

Answer:






	
	
	Fluid samples: If sample contains enough moisture to flow readily, then stir or shake to homogenize

Solid samples: If sample consists of discrete pieces of solid material (e.g., dewatered sludge) then take care to obtain a representative sample whose particle size will not impede drying…
Manually process samples as quickly as possible to prevent moisture loss. Processing via mechanical grinding is not recommended because moisture levels could drop during processing. 

	
	PROCEDURE – Sample Analysis
	LAB
	SOP
	EXPLANATION

	13 
	Is 25 to 50 grams of homogenized sample placed in a prepared evaporating dish and weighed? [SM 2540 G-2020 (3) (a) (2) (a) and (b)]
	
	
	

	14 
	Are fluid samples evaporated to dryness and then dried in an oven at 103 to 105°C for ≥ 1 hour? [SM 2540 G-2020 (3) (a) (2) (a)]
	
	
	Evaporate to dryness on a water bath, on a hot plate or block, or in a drying oven, then dry the evaporated sample at 103 -105°C for ≥ 1 h.

	15 
	Are solid samples placed in a 103 to 105°C oven for ≥ 1 hour? [SM 2540 G-2020 (3) (a) (2) (b)]
	
	
	

	16 
	Are samples cooled to ambient temperature in a desiccator, and weighed? [SM 2540 G-2020 (3) (a) (2) (a) and (b)]
	
	
	cool to ambient temperature in a desiccator, and weigh. 

	17 
	Is the heating, cooling, desiccating, and weighing procedure repeated until the weight change is <50 mg? [SM 2540 G-2020 (3) (a) (2) (a) and (b)]
	
	
	Repeat cycle (drying, cooling, desiccating, and weighing) until the weight change is <50 mg.

	18 
	Is the dried residue transferred to a cool muffle furnace, and then ignited at 550°C ±50°C for ≥ 1 hour? [SM 2540 G-2020 (3) (b)]
	
	
	Fixed and volatile solids: Transfer the dried residue to a cool muffle furnace, heat furnace to 550°C ±50°C, and the allow ignition to occur for ≥ 1 h.

	19 
	Are samples cooled to ambient temperature in a desiccator, and weighed? [SM 2540 G-2020 (3) (b)]
	
	
	Cool in desiccator to ambient temperature and weigh. 

	20 
	Are the igniting, cooling, desiccating and weighing steps repeated until the weight change is <50 mg? [SM 2540 G-2020 (3) (b)]
	
	
	Repeat cycle (igniting, cooling, desiccating, and weighing) until the weight change is <50 mg.

	21 
	How are percent volatile solids calculated? [SM 2540 G-2020 (4)] 

Answer:





	
	
	This equation is simpilified from SM to determine percent volatile solids in the decimal form.

Percent volatile solids (in decimal form) = A – C
                                                                   A – B  
Where 
A = weight of dish + dried residue in milligrams
B = weight of dish in milligrams
C = weight of residue + dish after ignition in milligrams

	22 
	How is the fractional volatile solids reduction calculated? [Control of Pathogens and Vector Attraction in Sewage Sludge, EPA/600/R-22/194, (January 2023) Appendix B]

Answer:



	
	
	The following equation appears on the NC Operator’s Exam formulas page as a version of the Van Kleeck formula.

% Volatile Solids Destroyed in a digester: 

% reduction = (in) – (out)      *100
                     (in) – (in * out)   


	23 
	Is the calculated fractional volatile solids reduction result at least 38%? [15A NCAC 02T .1107 (a) (1) and Control of Pathogens and Vector Attraction in Sewage Sludge, EPA/600/R-22/194, (January 2023) (9.3)] 
	
	
	The mass of the volatile solids in the biological residuals shall be reduced by a minimum of 38 percent between the time that the biological residuals enter the digestion process and the time it is land applied.

	
	QUALITY ASSURANCE
	LAB
	SOP
	EXPLANATION

	24 
	Are duplicates analyzed at a frequency of ≥5% of a batch of ≤20 samples each day? [SM 2540 A-2020 (5)]
	
	
	Analyze ≥5% of all samples in duplicate or at least one duplicate sample with each batch of ≤20 samples. 

	25 
	What is the acceptance criterion for duplicates? [15A NCAC 02H .0805 (a) (7) (A)]

Answer:
	
	
	SM 2540 A-2020 (5) states: Typically, the relative percent difference (RPD) of duplicates should not exceed 10%, but RPDs may vary considerably due to sample matrix and concentration. 

This is not required, and the acceptance criterion is to be set by the laboratory.

	26 
	What corrective action does the laboratory take if the duplicate samples results are outside of established control limits? [15A NCAC 02H .0805 (a) (7) (B)]

Answer:


	
	
	If quality control results fall outside established limits or show an analytical problem, the laboratory shall identify the Root Cause of the failure. The problem shall be resolved through corrective action, the corrective action process documented, and any samples involved shall be reanalyzed, if possible.

	27 
	Is the data qualified on the EPA Biosolids Annual Report (NPDES Form 6100-035) or client report if Quality Control (QC) requirements are not met? [15A NCAC 02H .0805 (a) (7) (B)]
	
	
	If quality control results fall outside established limits or show an analytical problem, the laboratory shall identify the Root Cause of the failure. The problem shall be resolved through corrective action, the corrective action process documented, and any samples involved shall be reanalyzed, if possible. If the sample cannot be reanalyzed, or if the quality control results continue to fall outside established limits or show an analytical problem, the results shall be qualified as such.
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[bookmark: NeutralizeTRC]Inspector: ______________________________________________________Date:_________________________________________

Table 10.2 
	Amount of Biosolids1 (metric tons dry solids per 365-day period)
	Minimum Frequency

	Greater than zero but less than 2902
	Once per year

	Equal to or greater than 290 but less than 1,5002
	Once per quarter (four times per year)

	Equal to or greater than 1,500 but less than 15,0002
	Once per 60 days (six times per year)

	Equal to or greater than 15,0002
	Once per month (12 times per year)


 1Either the amount of bulk biosolids applied to the land, or the amount of sewage sludge received by a person who prepares biosolids that is sold or given away in a bag or other container for application to the land (dry weight basis), or the amount of biosolids (excluding domestic septage) placed on a surface disposal site.
2290 metric tons = 320 tons (approximately 0.9 tons/day for a year) 1,500 metric tons = 1,653 tons (approximately 4.5 tons/day for a year) 15,000 metric tons = 16,534 tons (approximately 45 tons/day for a year)
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