Appendix A: Measurement Quality Objective Tables
Table A1: Measurement Quality Objectives* - Conventional Analytes in Fresh and Marine Waters
	Laboratory Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Calibration Standard
	Per analytical method or manufacturer’s specifications
	Per analytical method or manufacturer’s specifications

	Continuing Calibration Verification
	Per 10 analytical runs
	80-120% recovery

	Laboratory Blank
	Per 20 samples or per analytical batch, whichever is more frequent 
	<RL for target analyte

	Reference Material
	Per 20 samples or per analytical batch, whichever is more frequent
	80-120% recovery

	Matrix Spike
	Per 20 samples or per analytical batch, whichever is more frequent 
	80-120% recovery 

	Matrix Spike Duplicate
	Per 20 samples or per analytical batch, whichever is more frequent (chlorophyll: n/a)
	80-120% recovery

RPD<25% for duplicates

	Laboratory Duplicate
	Per 20 samples or per analytical batch, whichever is more frequent  (chlorophyll: per method)
	RPD<25% (n/a if native concentration of either sample<RL)

	Internal Standard
	Accompanying every analytical run as method appropriate
	Per method

	Field Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Field Duplicate
	5% of total project sample count
	RPD<25% (n/a if native concentration of either sample<RL)

	Field Blank, Travel Blank, Equipment Blank
	Per method
	<RL for target analyte 


*Unless method specifies more stringent requirements

Table A2: Measurement Quality Objectives* – Conventional Analytes in Fresh and Marine Waters – Total, Fixed, Suspended and Volatile Solids

	Laboratory Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Calibration Standard
	Per analytical method or manufacturer’s specifications
	Per analytical method or manufacturer’s specifications

	Laboratory Blank
	Per 20 samples or per analytical batch, whichever is more frequent 
	<RL for target analyte

	Laboratory Duplicate
	Per 20 samples or per analytical batch, whichever is more frequent. No duplicate required for SSC
	RPD<25% (n/a if native concentration of either sample<RL)

	Field Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Field Duplicate
	5% of total project sample count
	RPD<25% (n/a if native concentration of either sample<RL)

	Field Blank, Equipment Blank
	Per method
	<RL for target analyte 


*Unless method specifies more stringent requirements

Table A3 (DRAFT): Measurement Quality Objectives* – Bacteria and Pathogens
	Laboratory Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Calibration
	Check temperatures in incubators twice daily with a minimum of 4 hours between each reading 
	Per analytical method or manufacturer’s specifications

	Filter Sterility Check
	Perform one filter sterility check each day samples are analyzed; unless otherwise specified by method
	No growth on filter

	Laboratory Blank
	Per batch 
	<RL1

	Laboratory Positive Control Samples
	Per culture medium or reagent lot
	≥ RL1

	Laboratory Negative Control Samples
	Per culture medium or reagent lot
	< RL1

	Laboratory Duplicate
	Per 10 samples or per analytical batch, whichever is more frequent unless otherwise specified by method
	Within 95% confidence interval (as defined by IDEXX Laboratories)
To be updated with text from focus group

	Field Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Field Duplicate
	5% of total project sample count (coliforms: one per 25 tube dilution tests)
	Within 95% confidence interval (as defined by IDEXX Laboratories)
To be updated with text from focus group

	Field Blank, Travel Blank, Equipment Blank
	Per method
	< RL1


*Unless method specifies more stringent requirements
1RL – Reporting Limit 

2RPD – Relative Percent Difference
Table A5: Measurement Quality Objectives* – Inorganic Analytes in Fresh and Marine Waters
	Laboratory Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Calibration Standard
	Per analytical method or manufacturer’s specifications
	Per analytical method or manufacturer’s specifications

	Continuing Calibration Verification
	Per 10 analytical runs
	80-120% recovery

	Laboratory Blank
	Per 20 samples or per analytical batch, whichever is more frequent
	<RL for target analyte

	Reference Material
	Per 20 samples or per analytical batch, whichever is more frequent
	75-125% recovery (70-130% for MMHg)

	Matrix Spike
	Per 20 samples or per analytical batch, whichever is more frequent 
	75-125% recovery (70-130% for MMHg)

	Matrix Spike Duplicate
	Per 20 samples or per analytical batch, whichever is more frequent 
	75-125% recovery (70-130% for MMHg); RPD<25%

	Laboratory Duplicate
	Per 20 samples or per analytical batch, whichever is more frequent 
	RPD<25% (n/a if native concentration of either sample<RL)

	Internal Standard
	Accompanying every analytical run when method appropriate
	60-125% recovery

	Field Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Field Duplicate
	5% of total project sample count
	RPD<25% (n/a if native concentration of either sample<RL), unless otherwise specified by method 

	Field Blank, Equipment Blank
	Per method
	Blanks<RL for target analyte


*Unless method specifies more stringent requirements

Table A6: Measurement Quality Objectives* – Volatile Organic Compounds in Fresh and Marine Waters 

	Laboratory Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Calibration Standard
	Per analytical method or manufacturer’s specifications
	Per analytical method or manufacturer’s specifications

	Continuing Calibration Verification
	Per 12 hours
	RF for SPCCs same as initial calibration;  RF of CCVs must be within 20% of initial calibration

	Laboratory Blank
	Per 20 samples or per analytical batch, whichever is more frequent
	<RL for target analyte

	Reference Material
	Method Validation: as many as required to assess accuracy and precision of method before routine analysis of samples; Routine Accuracy Assessment: per 20 samples or per analytical batch (preferably blind)
	70-130% recovery if certified; otherwise 50-150% recovery

	Matrix Spike
	Per 20 samples or per analytical batch, whichever is more frequent
	50-150% recovery, or based on 3x the standard deviation of laboratory's actual method recoveries

	Matrix Spike Duplicate
	Per 20 samples or per analytical batch, whichever is more frequent
	RPD<25% 

	Laboratory Duplicate
	Per method
	Per method

	Surrogate or Internal Standard
	Per method
	Per method

	Field Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Field Duplicate
	5% of total project sample count
	Per method

	Field Blank, Travel Blank, Equipment Blank
	Per method
	<RL for target analyte


*Unless method specifies more stringent requirements

Table A7: Measurement Quality Objectives* – Semi-Volatile Organic Compounds in Fresh and Marine Waters 

	Laboratory Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Calibration Standard
	Per analytical method or manufacturer’s specifications
	Per analytical method or manufacturer’s specifications

	Continuing Calibration Verification
	Per 12 h
	RF for SPCCs same as initial calibration;  RF of CCVs must be within 20% of initial calibration

	Laboratory Blank
	Per 20 samples or per analytical batch, whichever is more frequent
	<RL for target analyte

	Reference Material
	Method Validation: as many as required to assess accuracy and precision of method before routine analysis of samples; Routine Accuracy Assessment: per 20 samples or per analytical batch (preferably blind)
	70-130% recovery if certified; otherwise, 50-150% recovery

	Matrix Spike
	Per 20 samples or per analytical batch, whichever is more frequent
	50-150% recovery, or based on 3x the standard deviation of laboratory's actual method recoveries

	Matrix Spike Duplicate
	Per 20 samples or per analytical batch, whichever is more frequent
	RPD<25% 

	Laboratory Duplicate
	Per method
	Per method

	Surrogate or Internal Standard
	Per method
	Per method

	Field Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Field Duplicate
	5% of total project sample count
	Per method

	Field Blank, Travel Blank, Equipment Blank
	Per method
	<RL for target analyte


*Unless method specifies more stringent requirements

Table A8: Measurement Quality Objectives* – Synthetic Organic Compounds in Fresh and Marine Waters
	Laboratory Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Calibration Standard
	Per analytical method or manufacturer’s specifications
	Per analytical method or manufacturer’s specifications

	Continuing Calibration Verification
	Per 10 analytical runs
	Water: 85-115% recovery

Sediment: 85-115% recovery

Tissue: 75-125%



	Laboratory Blank
	Per 20 samples or per analytical batch, whichever is more frequent
	<RL for target analytes

	Reference Material
	Method Validation: as many as required to assess accuracy and precision of method before routine analysis of samples; Routine Accuracy Assessment: per 20 samples or per analytical batch (preferably blind)
	70-130% recovery if certified; otherwise, 50-150% recovery

	Matrix Spike
	Per 20 samples or per analytical batch, whichever is more frequent
	50-150% recovery, or based on 3x the standard deviation of laboratory's actual method recoveries

	Matrix Spike Duplicate
	Per 20 samples or per analytical batch, whichever is more frequent
	RPD<25%

	Laboratory Duplicate
	Per method
	Water: RPD<25% (n/a if native concentration of either sample<RL)

Sediment: Per method

Tissue: Per method

	Surrogate or Internal Standard
	Per method
	Per method

	Field Quality Control
	Frequency of Analysis
	Measurement Quality Objective

	Field Duplicate
	5% of total project sample count
	Per method

	Field Blank, Travel Blank, Equipment Blank
	Per method
	<RL for target analytes


* Unless method specifies more stringent requirements. ELISA results must be assessed against kit requirements

Table A25: Measurement Quality Objectives* - Field Measurements in Fresh and Marine Waters**

	Water Quality Parameter
	Recommended Device
	Units
	Resolution
	Reporting 

Limit
	“Electronic Specs” Accuracy**

	Depth
	Stadia Rod/Staff Gauge
	m
	0.01
	0.02
	n/a

	Dissolved Oxygen
	Polarographic or Luminescence

Quenching
	mg/L
	0.1
	0.2


	± 0.2

	pH
	Electrode
	None
	0.1
	n/a
	± 0.2

	Salinity
	Refractometer or Conductivity Cell
	‰
	2
	2
	± 2

	Specific Conductivity
	Conductivity Cell
	µS/cm
	1
	2
	± 2

	Temperature
	Thermistor or Bulb
	°C
	0.1 or 0.5
	n/a
	± 0.1

	Total Chlorophyll
	Optical Fluorescence Chlorophyll Probe
	µg/L
	0.1
	n/a
	n/a

	Transmissivity
	Optical probe
	%
	0.005
	0.01
	+/- 5.0 %

	Turbidity
	Portable Turbidimeter or Optical Probe
	NTU
	1
	5
	± 1

	Velocity
	Flow Meter
	ft/s
	0.05
	0.1
	Follow manufacturer’s instructions


* Unless method specifies more stringent requirements

** This table may not include all field analyses or be applicable Conductivity Temperature Depth Profiler (CTD). Please refer to method or manufacturer instructions for guidance.
