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Mid-Level Program Specific – Specialized Testing Laboratories


Advanced Animal Food 

Description: Complex chemical analyses related to animal food in support of animal food safety event response and/or monitoring.

	Level 2 Competency:  Perform complex chemical analyses related to animal food.

Level 3 Competencies: 
· Discuss the impact of animal food testing - Communication
· Implement new animal food test methods - Leadership
· Facilitate improvements to the organization’s mission related to animal food - Programmatic
· Apply advanced techniques to the analysis of animal food - Technical




	Advanced Mathematical Techniques

	BRAINSTORM
	· Evaluate results
· Apply statistical error to a specification limit
	· Complex unit conversions
· Calculating mortality dose

	· Determine violative results





	
Description: Application of advanced mathematical techniques to feed analysis.

Level 4 Competency: Apply advanced mathematical techniques to feed test results.


	1. [bookmark: _Hlk3897965]Level 5 Competency: Evaluate the acceptability of feed test results.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can evaluate the batch QC.
2. The laboratory analyst can evaluate the results against SQC.

	

	2. Level 5 Competency: Perform advanced unit conversions.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can convert test results to units used in publications and other technical documents.
 
	

	3. Level 5 Competency:  Compare test results and statistical error to a specification limit.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can calculate statistical error (TSE and GEE).
2. The laboratory analyst can apply the error to the test result.
3. The laboratory analyst can compare the test results with error to the specification limit.
4. The laboratory analyst can recognize when test results indicate possible regulatory action.

	

	4. Level 5 Competency: Calculate a lethal dose of a toxin.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can establish research literature for the LD50 of a toxin.
2. The laboratory analyst can convert LD50 to a mass.
3. The laboratory analyst can convert test results and other variables (e.g., body weight, mass consumed) to an intake mass.
4. The laboratory analyst can compare the intake mass to the LD50 mass. 

	



	[bookmark: _Hlk80014794]Advanced Feed Techniques & Procedures


	BRAINSTORM
	· Choose methods
· Compare test methods
· Method modification
· Advanced analytical techniques
	· Uncommon contaminants
· Uncommon toxins
· Anti-nutritional factor analytes
· Non-targeted analytes (identifying sources of problems when analyte is not known)
	· Resolution of interferences
· Method troubleshooting
· Matrix cleanup
· Develop advanced quality control for feed methods
	




	
Description: Advanced feed methodology.

Level 4 Competency: Perform advanced feed techniques/procedures.


	1. Level 5 Competency: Select the appropriate method for a feed analyte.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can establish the physical state.
2. The laboratory analyst can establish the physical form.
3. The laboratory analyst can discuss the methodology difference appropriate for different types of feed.
a. Inorganic (eg. mineral supplements) vs organic (mineral supplements – more vigorous digestion) 
b. The laboratory analyst can review feed ingredient statement to establish method to establish method with the appropriate scope.
c. Laboratory sampling techniques (sample prep techniques)
4. The laboratory analyst can review feed ingredient listings for potential interferences.

	

	2. Level 5 Competency: Develop advanced quality control for feed methods.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can develop QC for a method with no previously established QC.
2. The laboratory analyst can manufacture appropriate control samples.
3. The laboratory analyst can determine appropriate spiking techniques.

	

	3. Level 5 Competency: Perform method modification.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can observe and take note of anomalies in raw data.
2. The laboratory analyst can troubleshoot methods.
3. The laboratory analyst can resolve problems through method modification.
4. The laboratory analyst can choose appropriate validation (full, verification) following a method modification.

	

	4. Level 5 Competency: Perform esoteric feed testing.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can perform challenging contaminant, toxin and anti-nutritional factor testing.
2. The laboratory analyst can operate and maintain advanced instrumentation.
3. The laboratory analyst can evaluate raw data for unexpected results/non-target analytes.
	



	Animal Nutrition

	BRAINSTORM
	· Nutritional requirements among and within species
· Characterizing carbs (sugars, fibers, starches)
· Characterizing lipids
	· Essential amino acids
· Essential elements
	· Animal classifications (taxonomy)
· Routes of exposure
· Nutrient tables
· One Health
· 




	
Description: The relationship between animal nutrition, animal health/production and human food security.

Level 4 Competency: Recognize how animal nutritional requirements impact animal health.


	1. [bookmark: _Hlk80014224]Level 5 Competency: Recognize variation in nutritional requirements among animal species.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can differentiate among species (e.g., ruminant vs monogastric; pet vs livestock).
a. The laboratory analyst can apply the correct term for various animal species (taxonomy).
b. The laboratory analyst can differentiate ruminant and nonruminant (monogastric) species.
c. The laboratory analyst can recognize nutritional requirements among and within species.
2. The laboratory analyst can differentiate within species (e.g., stage of maturity, production requirements).
3. The laboratory analyst can discuss the significance of essential amino acids.
4. The laboratory analyst can discuss the significance of essential elements.
5. The laboratory analyst can discuss the importance of the collection of the NRC (Nutrient Requirements of Animals).
6. The laboratory analyst can utilize nutrient tables (NRC, etc.).

	



	2. Level 5 Competency: Characterize feed components.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can differentiate carbohydrates such as sugars, starches, fibers, and fructans.
2. The analysts can explain the significance of test results to regulators.
a. Lipids
b. Protein (Nitrogen sources)
c. Ash
d. Carbohydrates
e. Minerals

	

	3. Level 5 Competency: Describe the importance of animal nutrition/health in the One Health concept.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average
	

	1. The laboratory analyst can describe the goals of the One Health approach.
2. The laboratory analyst can explain the routes of exposure for Zoonotic diseases. 
3. The laboratory analyst can explain how edible portions from sick/contaminated/unhealthy animals (milk, eggs, meat, fish, etc.) impact human food.
4. The laboratory analyst can explain animal production issues that lead to food insecurity.



	





[bookmark: _Hlk83968365]Radiochemistry 

[bookmark: _Hlk83968398]Definition: The analysis of samples or materials for radioactive substances utilizing their chemical, physical, and/or nuclear properties, including chemical manipulation and measurement of their radioactive emissions and/or number of atoms.
	Level 2 Competency:  Support the radiochemistry laboratory. 

Level 3 Competencies: 
· Teach entry laboratory analysts about radiochemistry - Communication 
· Lead radiochemistry laboratory activities – Leadership 
· Explain how materials are analyzed for radioactive substances – Programmatic 
· Analyze materials for radioactive substances – Technical   



	[bookmark: _Hlk103587774]Nuclear Physics Concepts

	BRAINSTORM
	· Radionuclide production 
· Modes of decay
· Identify unknown RAM

	· Naturally occurring radionuclides
· Anthropogenic radionuclides
· Radiation interaction with matter
	· Fission products
· Radioactive decay equilibrium





	
Definition: Fundamental concepts describing the behavior of unstable nuclei. This includes their radioactive emissions, generation, and interaction with the physical world.

[bookmark: _Hlk83968429]Level 4 Competency: Discuss fundamental concepts of nuclear physics in the context of a radiochemistry laboratory.

Level 5 Competencies:
1. Describe modes of radioactive decay.
2. Identify the appropriate instrumentation for the different types of radioactive emissions.
3. Explain the principles of radiation interactions with matter.
4. Describe the main sources of radionuclides.
5. Apply the Bateman equation for radioactive decay, growth, and equilibrium conditions.
6. Identify an unknown nuclide.




	1. Level 5 Competency: Describe modes of radioactive decay.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can describe modes of radioactive decay in relation to the line of stability on the chart of the nuclides.
2. The laboratory analyst can describe types of radioactive emissions (neutron, alpha, beta, gamma).
3. The laboratory analyst can describe the relationship between proton and neutron ratio.


	2. Level 5 Competency: Identify the appropriate instrumentation for the different types of radioactive emissions.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify types of radioactive emissions that are detected by different instruments.
2. The laboratory analyst can discuss the relationship between half-life and mass.


	3. Level 5 Competency: Explain the principles of radiation interactions with matter.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can explain the photoelectric effect.
2. The laboratory analyst can describe pair production.
3. The laboratory analyst can explain the Compton effect.
4. The laboratory analyst can discuss ionization.
5. The laboratory analyst can explain Bremstralung.


	4. Level 5 Competency: Describe the main sources of radionuclides.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can describe naturally occurring sources such as natural decay chains and cosmogenic.
2. The laboratory analyst can describe anthropogenic sources such as reactors, weapons, accelerators, RTG, and medical isotopes.


	[bookmark: _Hlk103344200]5. Level 5 Competency: Apply the Bateman equation for radioactive decay, growth, and equilibrium conditions.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can discuss secular, transient, and no equilibrium conditions.
2. The laboratory analyst can calculate the ingrowth of a daughter product.
3. The laboratory analyst can explain the relationship between half-life and decay constant.


	6. Level 5 Competency: Identify an unknown nuclide.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can apply rational analytical thought processes to select appropriate tools to correctly identify unknowns.
2. The laboratory analyst can recognize different decay emissions.
3. The laboratory analyst can discuss the fundamentals of spectral analysis peak overlap, interferences, key line, single escape, double escape.
4. The laboratory analyst can use and build libraries using appropriate references.
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	Instrument Calibration and Operation

	BRAINSTORM
	· Radioactivity measurement
· Sample geometry
· Background interference
· Efficiency calibration
· Standard preparation

	· Spectral interferences
· Instrument maintenance
· Detection techniques
· Density correction

	· Transmission factor
· Alpha beta discrimination
· Energy calibration





	
Definition: The operation, calibration and maintenance of instrumentation used for the identification and measurement of radionuclides.

Level 4 Competency: Discuss the importance of instrument calibration and operation.

Level 5 Competencies:
1. Describe the detection principles for each instrument.
2. Perform routine instrument calibrations.
3. Perform basic instrument maintenance.
4. Identify the main sources of interference across instrumentation.
5. Prepare appropriate calibration standards.
6. Perform data analysis using instrumentation.


	1. Level 5 Competency: Describe the detection principles for each instrument.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can describe signal generation and transduction.
2. The laboratory analyst can discuss voltage effect on instrument response (proportional vs Geiger-Muller region for GFPC counters).
3. The laboratory analyst can describe gamma detectors used for varying energies of gamma rays.
4. The laboratory analyst can explain detection through light emission, such as LSC counting.


	2. Level 5 Competency: Perform routine instrument calibrations.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can generate various elements of instrument calibrations (energy, efficiency, etc.).
2. The laboratory analyst can verify instrument calibrations.
3. The laboratory analyst can determine instrument response, ROI setting, efficiency, energy, and mass attenuation.
4. The laboratory analyst can optimize instrument parameters.
5. The laboratory analyst can set up and validate new instruments.


	3. Level 5 Competency: Perform basic instrument maintenance.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can perform routine maintenance.
2. The laboratory analyst can perform basic repair.
3. The laboratory analyst can perform troubleshooting.


	4. Level 5 Competency: Identify the main sources of interference across instrumentation.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify background.
2. The laboratory analyst can identify spectral.
3. The laboratory analyst can identify crosstalk (spillover).


	5. Level 5 Competency: Prepare appropriate calibration standards.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can select appropriate activity level.
2. The laboratory analyst can select the appropriate radionuclide.
3. The laboratory analyst can match the sample matrix. 
4. The laboratory analyst can match the sample counting geometry.
5. The laboratory analyst can validate the standard.


	6. Level 5 Competency: Perform data analysis using instrumentation.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can set the instrument to load and count a sample.
2. The laboratory analyst can create instrument procedures for analysis and reuse.
3. The laboratory analyst can perform spectral analysis.





	Sample Treatment

	BRAINSTORM
	· Chemical separation
· Matrix interferences
· Sample homogenization
· Sample preparation
· Extraction chromatography
· Matrix effect
· Sample preservation

	· Radiological interferences
· Inorganic chemistry principles
· Wet chemistry techniques
· Oxidation state manipulation
· Sample dissolution

	· Stable carrier
· Isotopic tracer
· Chemical yield for recovery
· Isotopic exchange




	
Definition: The chemical and physical manipulation of a sample to enable the identification and measurement of radionuclides.

Level 4 Competency: Perform sample treatment activities.

Level 5 Competencies:
1. Determine appropriate sample preparation method.
2. Transform a sample into a suitable form for radionuclide analysis.
3. Prepare counting samples compatible with instrument analysis.


	1. Level 5 Competency: Determine appropriate sample preparation method.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can describe how physical / chemical operations affect analytes of interest.
2. The laboratory analyst can describe how filtration, sample transfer, dilutions, acidity can affect the analytes of interest.
3. The laboratory analyst can identify the appropriate preservation methods for various samples and analyte combinations.
4. The laboratory analyst can apply appropriate techniques for chemical yield determinations.
5. The laboratory analyst can identify appropriate stable element carrier and isotopic tracer in quantification of radionuclides.
6. The laboratory analyst can select appropriate stable tracers for matrix and analyte.


	2. Level 5 Competency: Transform a sample into a suitable form for radionuclide analysis.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can demonstrate sample mineralization methods (e.g., dry ash, wet digestion, fusion, etc.).
2. The laboratory analyst can select appropriate acids for sample total dissolution.
3. The laboratory analyst can select the appropriate mode of decomposition for the analyte of interest.
4. The laboratory analyst can select the appropriate labware.
5. The laboratory analyst can describe needs for oxidation state adjustment in analysis of certain radionuclides.
6. The laboratory analyst can describe different chemical separation techniques for matrix and interference removal.


	3. Level 5 Competency: Prepare counting samples compatible with instrument analysis.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can convert sample into appropriate form.
2. The laboratory analyst can recognize the importance of matching calibration sources.






	Mathematic Requirements

	BRAINSTORM
	· Data analysis
· Counting statistics
· Minimum detection limits
· Uncertainty estimate
· Limit of quantification
	· Mass attenuation
· Sample size
· Counting time
· Radioactivity calculations
· Decay correction

	· Coincidence summing corrections
· Density correction
· Transmission factor
· Detection limit decisions
· Data quality objectives




	
Definition: The mathematical concepts and calculations that drive analytical decision making to produce useful results.

Level 4 Competency: Apply mathematics in a radiochemistry laboratory context.

Level 5 Competencies:
1. Calculate analyte concentration from raw instrument signal.
2. Identify key sources of uncertainty for determination of combined standard uncertainty.
3. Determine which correction factors are appropriate for a given analysis.
4. Evaluate the key factors for achieving the required detection limit.
5. Identify the correct statistical methods to evaluate measurement suitability.
6. Convert units (radioactivity, mass, quantity – pCi/g, Bq/g, mg/g).
7. Evaluate data quality objectives to determine analytical requirements.


	1. Level 5 Competency: Calculate analyte concentration from raw instrument signal.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can convert counts per minute to units of activity or mass.
2. The laboratory analyst can apply yield correction, efficiency correction, decay correction, calculation of specific activity.
3. The laboratory analyst can convert activity or mass to units of concentration.


	2. Level 5 Competency: Identify key sources of uncertainty for determination of combined standard uncertainty.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can determine systematic/random variables in a measurement system.
2. The laboratory analyst can evaluate/control sources of bias.


	3. Level 5 Competency: Determine which correction factors are appropriate for a given analysis.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can perform instrument correction: attenuation correction, summing correction, transmission, mass bias correction.
2. The laboratory analyst can perform method/procedure correction: gravimetric correction, moisture content correction.


	4. Level 5 Competency: Evaluate the key factors for achieving the required detection limit.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can assess the impact of factors such as sample counting time, measurement efficiency, sample size.


	5. Level 5 Competency: Identify the correct statistical methods to evaluate measurement suitability.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can select and correctly apply tests for variance (e.g., t-test, f-test, chi-squared).
2. The laboratory analyst can select and correctly apply tests for goodness of fit (e.g., regression analysis, curve fitting).


	6. Level 5 Competency: Convert units (radioactivity, mass, quantity – pCi/g, Bq/g, mg/g).

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can apply the Bateman equation for mass activity conversion.
2. The laboratory analyst can apply conversion factors (pounds to kilograms, gallons to liters, Bq to pCi).


	7. Level 5 Competency: Evaluate data quality objectives to determine analytical requirements.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can determine optimal combination of sample size, counting time, instrument type and efficiency, minimum chemical yield, etc.





	Radiation Safety

	BRAINSTORM
	· Emergency response
· Waste disposal

	· Health physics
· Exposure limits

	· RAM Licensure
· Dosimeters and pagers
· As Low As Reasonably Achievable (ALARA)




	
Definition: Practices that minimize human exposure to radiation.

Level 4 Competency: Promote radiation safety.

Level 5 Competencies:
1. Explain biological effects of ionizing radiation.
2. Identify routes of exposure.
3. Explain the principle of ALARA.
4. Explain radiation exposure limits.
5. Explain the relationship between exposure and health effects.
6. Identify practices to reduce exposure.
7. Demonstrate radioactive waste management.


	1. Level 5 Competency: Explain biological effects of ionizing radiation.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can explain deterministic (immediate) effects such as tissue damage (eyes, skin).
2. The laboratory analyst can explain stochastic (latent) effects such as the promotion of cancer.


	2. Level 5 Competency: Identify routes of exposure.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify external exposure (x-ray, gamma rays, neutrons).
2. The laboratory analyst can identify internal exposure (alpha particles, beta particles).
3. The laboratory analyst can explain biokinetics (accumulation, excretion, biodistribution).


	3. Level 5 Competency: Explain the principle of ALARA.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify the words in the acronym.
2. The laboratory analyst can discuss the concept of ALARA.


	4. Level 5 Competency: Explain radiation exposure limits.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can explain regulatory limits (cut-off points).
2. The laboratory analyst can convert between SI units and Imperial units.
 




	5. Level 5 Competency: Explain the relationship between exposure and health effects.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can explain the linear no-threshold theory of dose response.
2. The laboratory analyst can explain the regulatory concept that any additional exposure increases the risk of health effects.
3. The laboratory analyst can explain that the theory is intended as a practical application theory from high-dose studies.
4. The laboratory analyst can recognize that the theory is not well supported by measurable evidence at low dose levels.


	6. Level 5 Competency: Identify practices to reduce exposure.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can discuss time.
2. The laboratory analyst can discuss distance.
3. The laboratory analyst can discuss shielding.
4. The laboratory analyst can discuss hygiene. 
5. The laboratory analyst can discuss PPE.


	7. Level 5 Competency: Demonstrate radioactive waste management.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify applicable regulatory standards for radioactive waste management.
2. The laboratory analyst can demonstrate how to properly store, package, and document radioactive waste.










Select Agents and Toxins                  

Definition: Practices and activities directed at select agents and toxins (SAT).
	Level 2 Competency:  Support laboratory practices and activities related to SATs.

Level 3 Competencies: 
· Teach entry level laboratory analysts about advanced select agents - Communication 
· Promote best practices in relation to the laboratory and SATs - Leadership
· Explain requirements associated with the laboratory and SATs - Programmatic
· Summarize the impact of SATs on laboratory practices - Technical   



	Fundamentals

	BRAINSTORM
	· Registered labs
· FSAP
· Training
· Drills and exercises

	· Regulations 
· Consequences of select agent release
· Consequences of select agent theft
	· Protection
· Securing agents
· Information security
· Law enforcement
Investigation 




	
Definition: Foundational information regarding select agents and toxins.

Level 4 Competency: Explain the role of the laboratory in relation to SATs.

Level 5 Competencies:
1. Describe what it means to possess SATs.
2. Identify regulations for laboratories possessing SAT.
3. Explain how the SAT list is used.
4. Describe training that may be required.
5. Describe the purpose of drills and exercises.
6. Participate in a select agent inspection.
7. Describe potential consequences of failed containment.




	1. Level 5 Competency: Describe what it means to possess SATs.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst has an awareness of the CDC USDA FSAP website (https://www.selectagents.gov/index.htm), 
2. The laboratory analyst has an awareness of 42 CFR part 73: Public Health, 7 CFR part 331: Agriculture, and 9 CFR part 121: Animals and Animal Products.
3. The laboratory analyst has an awareness of what possession does not include (e.g., identification with subsequent transfer; FDA, some ag labs)


	2. Level 5 Competency: Identify regulations for laboratories possessing SAT.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify the following CFR sections: 42 CFR part 73: Public Health, 7 CFR part 331: Agriculture, and 9 CFR part 121: Animals and Animal Products.
2. The laboratory analyst can describe the role of the FSAP and who it is managed by: 
a. DSAT and DASAT (at APHIS, part of USDA).
3. The laboratory analyst has an awareness of the need for CDC and USDA/APHIS permits.
4. The laboratory analyst has an awareness of SA-grams.


	3. Level 5 Competency: Explain how the SAT list is used.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can locate the list SAT list.
2. The laboratory analyst has an awareness of what included in the list (organisms, toxins, nucleic acids, etc.). 
3. The laboratory analyst can recognize the list is a living document (things can be added or deleted).
4. The laboratory analyst can recognize Tier 1 agents.
5. The laboratory analyst has an awareness of additional requirements.
6. The laboratory analyst has an awareness of exclusions.
7. The laboratory analyst has an awareness that some nucleic acids, vaccine strains, and attenuated strains are not included.
8. The laboratory analyst has an awareness that the SAT list includes permissible toxin limits (e.g., Staphylococcal Enterotoxins, 100 mgs).





	4. Level 5 Competency: Describe training that may be required.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can discuss training requirements for a registered laboratory.
2. The laboratory analyst can discuss training requirements for a non-registered laboratory.


	5. Level 5 Competency: Describe the purpose of drills and exercises.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst participates in tabletop exercises.
2. The laboratory analyst participates in facility drills (e.g., man down situation, fire drills).


	6. Level 5 Competency: Participate in a select agent inspection.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst participates in pre-audit activities.
2. The laboratory analyst participates in an audit interview.
3. The laboratory analyst can demonstrate methods for auditors.
4. The laboratory analyst can participate in an audit debrief.
5. The laboratory analyst can support improvements.


	7. Level 5 Competency: Describe potential consequences of failed containment.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can discuss potential consequences of failed containment, such as:
a. Revocation of status as a registered laboratory
b. Suspension - temporary revocation of registration
c. Civil penalties (fine) for entity, RO, and/or the analyst
d. Criminal penalties (jail)
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	Best Practices

	BRAINSTORM
	· Responsible Official (RO)
· Alternate Responsible Official (ARO) 
· Principal investigator
· Vulnerabilities
· Inspection
· Transfer
· Witness

	· Destruction
· Inactivation
· Buddy system
· Decontamination
· Access
· PPE
· Risk assessment
· Facility requirements
	· Security
· Handling precautions
· NIMS
· BSC
· Containment level
· Theft, loss, release
· Security awareness
· Emergencies
· Threat





	
Definition: Best practices when handling select agents and toxins.

Level 4 Competency: Discuss best practices for handling SATs.

Level 5 Competencies:
1. Describe biosafety practices for select agents and toxins.
2. Describe biosecurity practices for select agents and toxins.
3. Identify situations in which the responsible official/alternate responsible official (RO/ARO, or equivalent) must be notified.
4. Explain organism-specific safety considerations.


	1. Level 5 Competency: Describe biosafety practices for select agents and toxins.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can discuss SAT handling precautions.
2. The laboratory analyst can discuss PPE.
3. The laboratory analyst can discuss containment levels (e.g., BSL-2+, BSL-3, fume hoods, chemical hoods).
4. The laboratory analyst can discuss the buddy system.
5. The laboratory analyst can discuss SAT inactivation practices.
6. The laboratory analyst can discuss decontamination practices.




	2. Level 5 Competency: Describe biosecurity practices for select agents and toxins.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can discuss SRA authorization.
2. The laboratory analyst can recognize security breaches (e.g., missing item in inventory, unauthorized person in the lab, unauthorized access).
3. The laboratory analyst can discuss what it means to secure a select agent.


	3. Level 5 Competency: Identify situations in which the responsible official/alternate responsible official (RO/ARO, or equivalent) must be notified.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst has an awareness that the RO/ARO or equivalent must be notified when a select agent or toxin is identified.
2. The laboratory analyst has an awareness that the RO/ARO or equivalent must be notified when there is a breach in containment (release).
3. The laboratory analyst has an awareness that the RO/ARO or equivalent must be notified of breaches in security.
4. The laboratory analyst has an awareness that the RO/ARO or equivalent must be notified of the transfer of select agents to a reference lab.


	4. Level 5 Competency: Explain organism-specific safety considerations.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst has an awareness of pathogen safety data sheets.
2. The laboratory analyst has an awareness of routes of exposure.
3. The laboratory analyst has an awareness of infectious dose.
4. The laboratory analyst has an awareness of symptoms.
5. The laboratory analyst has an awareness of incubation periods.
6. The laboratory analyst has an awareness of post-exposure prophylaxis.
7. The laboratory analyst has an awareness of decontamination practices.





	Laboratory Testing Practices

	BRAINSTORM
	· Toxins
· Tier 1 agents
· Living document
· Permissible toxin amount
· Methodologies

	· Record retention
· Turn-around times
· Confirmation
· LRN

	· FERN
· Reporting requirements
· Screening vs confirmation
· CRO (can’t rule out)
· Worksheets




	
Definition: Laboratory practices for SAT compliance (laboratory = the physical space where select agents and toxins can be manipulated and stored).

Level 4 Competency: Discuss laboratory testing practices in relation to SATs.

Level 5 Competencies:
1. Identify method resources used in testing.
2. Perform presumptive ID / screening for SATs.
3. Perform confirmation testing if applicable.
4. Identify key timelines associated with the Federal Select Agent Program (FSAP).
5. Prepare SAT for shipping.


	1. Level 5 Competency: Identify method resources used in testing.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can locate standard methods, such as:
a. BAM
b. USDA MLG
c. FERN
d. AOAC
2. The laboratory analyst can locate select agent methods, such as:
a. LRN
b. FERN





	2. Level 5 Competency: Perform presumptive ID / screening for SATs.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can demonstrate competency in LRN SOPs/methods.
2. The laboratory analyst can demonstrate competency in FERN SOPs/methods.


	[bookmark: _Hlk107557307]3. Level 5 Competency: Perform confirmation testing if applicable.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can transfer to reference laboratory for confirmation, if applicable.
2. The laboratory analyst can recognize that turn-around time for notification is important.


	[bookmark: _Hlk107904292]4. Level 5 Competency: Identify key timelines associated with the Federal Select Agent Program (FSAP).

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst has an awareness that SATs must be reported to the CDC DSAT immediately.
a. Form 4A within 7 days of ID.
b. Form 3 within 7 days of a theft, loss, or release event.
i. Can define what theft, loss, or release means.
c. Form 4B proficiency testing within 90 days of SAT identification.
2. The laboratory analyst can give examples of Tier 1 agents to be reported to CDC DSAT as required e.g., B anthracis, Yersinia pestis must be reported within 24 hours.


	5. Level 5 Competency: Prepare SAT for shipping.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify a courier for SAT shipping.
2. The laboratory analyst can complete a shipping manifest for SAT shipping.
3. The laboratory analyst has an awareness that they must be certified in DOT/IATA regulations.






	Documentation and Records

	BRAINSTORM
	· Inspection checklist
· SAT Inventory audit
· Select agent forms
· FSAP approved
· Security Risk Assessment (SRA)
	· Chain of custody
· Shipping
· Destruction
· Transfers
· Intra-entity transfer

	· Training records
· Incident response plan 
· Emergency response plan
· Biosafety plan
· Security plan




	
Definition: Documentation and records required for SAT compliance.

Level 4 Competency: Discuss documentation and records required for SAT compliance.

Level 5 Competencies:
1. Correlate select agent-related forms with specific activities.
2. Describe plans required by the FSAP.
3. Utilize records to support inventory management.


	1. Level 5 Competency: Correlate select agent-related forms with specific activities.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst has an awareness of SRA form FD-961(submitted to FBI for background check - CJIS).
2. The laboratory analyst has an awareness of APHIS/CDC Form 1 Registration for Possession, Use, and Transfer.
3. The laboratory analyst has an awareness of APHIS/CDC Form 2 Request to Transfer Select Agents and Toxins.
4. The laboratory analyst has an awareness of APHIS/CDC Form 3 Report of a Release/Loss/Theft.
5. The laboratory analyst has an awareness of APHIS/CDC Form 4 Report of the Identification of a Select Agent or Toxin.
6. The laboratory analyst has an awareness of Form 4A: Clinical/Diagnostic Identification, Form 4B: Proficiency Testing Identification, Form 4C: Federal Law Enforcement Seizure.
7. The laboratory analyst has an awareness of APHIS/CDC Form 5 Request for Exemption.


	2. Level 5 Competency: Describe plans required by the FSAP.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst has an awareness of an Incident Response Plan.
2. The laboratory analyst has an awareness of a Biosafety Plan.
3. The laboratory analyst has an awareness of a Biosecurity Plan.
4. The laboratory analyst has an awareness of an Evacuation Plan.
5. The laboratory analyst has an awareness of a Training Plan.
6. The laboratory analyst has an awareness of an Information Systems Plan.


	3. Level 5 Competency: Utilize records to support inventory management.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can complete inventory forms.
2. The laboratory analyst can complete transfer forms.
3. The laboratory analyst can complete receipt forms.
4. The laboratory analyst can complete destruction forms.
5. The laboratory analyst can complete chain-of-custody forms.
6. The laboratory analyst can complete intra-entity transfer forms.
7. The laboratory analyst has knowledge of record retention requirements.














Shellfish 

Definition: Laboratory testing performed in support of the National Shellfish Sanitation Program (NSSP).

	Level 2 Competency:  Support the NSSP.

Level 3 Competencies: 
· Teach laboratory testing performed under the NSSP – Communication 
· Champion the NSSP – Leadership
· Enforce the requirements of the NSSP – Programmatic 
· Lead laboratory testing under the NSSP – Technical 




	NSSP

	BRAINSTORM
	· Partnerships 
· Cooperative programs
· Interstate Shellfish Sanitation Conference (ISSC)
· NSSP checklist
· Checklist interpretation
	· Approved methods/applications
· Purpose/mission
· Regulatory documents
· Program requirements
· Shellfish control authorities
	· Compliance
· New technology
· New methods
· Model ordinance (MO)
· Control plan




	
Definition: The National Shellfish Sanitation Program and the cooperative efforts the support the Program.

Level 4 Competency: Promote the significance of the laboratory within the NSSP.

Level 5 Competencies:
1. Break down the role of the ISSC in the NSSP.
2. Facilitate the use of NSSP checklists.
3. Collaborate with partners involved in the NSSP.
4. Collaborate on method changes.
5. Characterize the three status levels of laboratory conformance.




	2. [bookmark: _Hlk83968473]Level 5 Competency: Break down the role of the ISSC in the NSSP. 

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can explain the purpose of the ISSC.
2. The laboratory analyst can explain how the conference works:
a. Task forces
b. Committees
c. Assembly
3. The laboratory analyst can explain the ISSC proposal process.
4. The laboratory analyst can point out that links do not work or are outdated or incorrect.
5. The laboratory analyst can explain the policies approved by the ISSC. 


	2. Level 5 Competency: Facilitate the use of NSSP checklists.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can perform an internal audit using the entire checklist.
2. The laboratory analyst can compare the checklist with an SOP.
3. The laboratory analyst can use the checklist to develop standard operation procedures (SOPs).


	3. [bookmark: _Hlk83968515]Level 5 Competency: Collaborate with partners involved in the NSSP.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst participates in ISSC committees.
2. The laboratory analyst can explain how the states administer the program.
3. The laboratory analyst is involved with regional groups.
4. The laboratory analyst is aware that there is an international component.
5. The laboratory analyst can explain the role of FDA Memorandum of Understanding (MOU) with ISSC.


	4. Level 5 Competency: Collaborate on method changes.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify the need for a new approved method.
2. The laboratory analyst can suggest improvements of existing methods.
The laboratory analyst can describe the process for method changes.


	5. [bookmark: _Hlk83968560]Level 5 Competency: Characterize the three status levels of laboratory conformance.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can describe the impact of different statuses.
2. The laboratory analyst can provide details about each status. (timelines, deadlines, submission of corrective actions, etc.)
3. The laboratory analyst can apply laboratory sections within the model ordinance.



	Quality System

	BRAINSTORM
	· Basic Quality Assurance (QA)                                                    
· Competencies 
· Method implementation 
· Calibration/verification

	· Method validation 
· Proficiency testing                            
· Compliance
· Quality Control (QC) 
	· SOPs  
· Training requirements 
· Audits  
· Corrective action 
· Laboratory Evaluation Officer (LEO) 




	
Definition: The processes in place to ensure that a laboratory has a system to generate legally defensible data.

[bookmark: _Hlk83968632]Level 4 Competency: Maintain the quality system within an NSSP laboratory.

Level 5 Competencies:
1. Perform instrument calibration and verification according to NSSP requirements.
2. Prepare for the NSSP laboratory evaluation process.
3. Apply the process for method validation and method verification/implementation within the NSSP.


	2. [bookmark: _Hlk83968651]Level 5 Competency: Perform instrument calibration and verification according to NSSP requirements.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	5. The laboratory analyst can complete documentation needed for verification.
6. The laboratory analyst can analyze documentation related to calibration.
7. The laboratory analyst can anticipate calibration frequency requirements.
8. The laboratory analyst can anticipate verification frequency requirements.



	2. [bookmark: _Hlk83968701]Level 5 Competency: Prepare for the NSSP laboratory evaluation process.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can collaborate with their particular LEO.
2. The laboratory analyst can gather or collect necessary documentation.
3. The laboratory analyst adheres to all timelines associated with lab evaluations.
4. The laboratory analyst attends FD246 when available.


	3. [bookmark: _Hlk83968713]Level 5 Competency: Apply the process for method validation and method verification/implementation within the NSSP.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify criteria needed for validation versus verification.
2. The laboratory analyst can describe how the method validation process works.
3. The laboratory analyst can utilize the single lab validation criteria.
4. The laboratory analyst can utilize method verification guidelines.




	Equipment/Instruments

	BRAINSTORM
	· Temperature devices
· Preventative maintenance
· Equipment knowledge

	· Calibration/verification
· Autoclave operation
	· Running equipment 
· Troubleshooting
· Pipettes




	
Definition: Various pieces of equipment and instrumentation commonly used in shellfish laboratories.

[bookmark: _Hlk83968792]Level 4 Competency: Manage equipment/instrument use in support of NSSP.

Level 5 Competencies:
1. Verify a volume check for a micro-pipettor.
2. Identify a method for immersion of a TMD.
3. Determine the correction factor on a calibrated temperature monitoring device (TMD).


	4. [bookmark: _Hlk83968805]Level 5 Competency: Verify a volume check for a micro-pipettor.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can calculate if volume check passes/is within range.
2. The laboratory analyst can assess when maintenance may be needed.
3. The laboratory analyst can document the volume check on the micropipettor (post-performance) using serial numbers or independent IDs.
4. The laboratory analyst can review documentation of volume checks.


	5. [bookmark: _Hlk83968817]Level 5 Competency: Identify a method for immersion of a TMD. 

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	3. The laboratory analyst can design an immersion device.
4. The laboratory analyst can explain the purpose of an immersion device.


	3. [bookmark: _Hlk83968828]Level 5 Competency: Determine the correction factor on a calibrated temperature monitoring device (TMD).

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can document the correction factor on TMD and in records.
2. The laboratory analyst can perform annual verification of correction factor.












	Chemistry 

	BRAINSTORM
	· Marine biotoxins
· Proper pipetting
· Shucking
· Dinoflagellate species
· Liquid chromatography
· Mass spectroscopy
· Mouse bioassay (MBA)
· Chemical Standards

	· Calibration curves
· Radiological safety
· Matrices
· Blanks
· Receptor binding assayRBA
· Enzyme-Linked Immunosorbent Assay (ELISA)
· High Performance Liquid Chromatography (HPLC)
	· Liquid Chromatography/tandem mass spectrometry (LCMSMS)
· Ultra-Performance Liquid Chromatography (UPLC)
· Hazard classifications
· Risk assessment




	
Definition: Chemical analysis of marine biotoxins/toxic substances under the NSSP.

[bookmark: _Hlk83968908]Level 4 Competency: Demonstrate chemical analyses of marine biotoxins/toxic substances under the NSSP.

Level 5 Competencies:
1. Shuck shellfish for biotoxin analysis.
2. Discuss marine biotoxins associated with shellfish.
3. Interpret the NSSP Guide to identify appropriate methodology for analyte and shellfish species.
4. Generate a calibration curve to quantify a chemical analyte in shellfish.
5. Prepare for hazards during marine biotoxins/toxic substances analysis.
6. Mitigate matrix effects in chemical analysis.
7. Select the correct chemical standards for each chemical analysis.


	1. [bookmark: _Hlk83968916]Level 5 Competency: Shuck shellfish for biotoxin analysis.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify differences between microbiological and marine biotoxin shucking procedures:
a. Concerns about sterility in microbiological procedures
2. The laboratory analyst can teach shucking procedures to entry level analysts.


	2. [bookmark: _Hlk83968929]Level 5 Competency: Discuss marine biotoxins associated with shellfish.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify marine biotoxins regulated by the NSSP:
a. Paralytic shellfish poisoning (PSP)
b. Amnesic shellfish poisoning (ASP)
c. Neurotoxic shellfish poisoning (NSP)
d. Diarrhetic shellfish poisoning (DSP)
e. Azaspiracid poisoning (AZP)
2. The laboratory analyst can discuss relevant marine biotoxins monitored within their state/program.
3. The laboratory analyst can explain when to report results to state control authority:
a. When a result approaches the action level


	3. [bookmark: _Hlk83968948]Level 5 Competency: Interpret the NSSP Guide to identify appropriate methodology for analyte and shellfish species.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify the shellfish species and toxins that are tested using specific methodology, e.g., the RBA.


	4. [bookmark: _Hlk83968960]Level 5 Competency: Generate a calibration curve to quantify a chemical analyte in shellfish.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can describe the importance of proper controls (e.g., positives, dilutions, blanks).
2. The laboratory analyst can explain the use of blanks (determine background).
3. The laboratory analyst can explain the linear calibration range.


	5. [bookmark: _Hlk83968986]Level 5 Competency: Prepare for hazards during marine biotoxins/toxic substances analysis.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify the potential hazards associated with each marine biotoxin.
2. The laboratory analyst can implement appropriate controls/safety procedures.


	6. [bookmark: _Hlk83969000]Level 5 Competency: Mitigate matrix effects in chemical analysis.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can discuss different matrix effects for each shellfish species.
2. The laboratory analyst can ensure the use of a validated method for the matrix.
3. The laboratory analyst can identify matrix effects. 


	7. [bookmark: _Hlk83969014]Level 5 Competency: Select the correct chemical standards for each chemical analysis.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify sources of standards (where to buy).




	Microbiology

	BRAINSTORM
	· Most Probable Number (MPN)
· Proper pipetting (micro vs serological)
· Point-to-point pipetting
· Not less than 10%
· Proper pipette tip
· Shucking
· Media preparation
· Vibrio
	· Fecal coliform
· Male specific coliphage
· Bacteria knowledge
· Control organism
· Indicator organism
· Productivity controls
· Norovirus

	· Hepatitis
· Real time Polymerase Chain Reaction (PCR)
· Membrane filitration
· Double agar overlay
· HPC
· Total coliforms
· Enterococcus
· Hazard classification
· Risk assessment
· Process controls





	
Definition: Microbiological analysis under the NSSP.

Level 4 Competency: Demonstrate microbiological analyses of marine substances under the NSSP.

Level 5 Competencies:
1. Shuck shellfish for microbiological analysis.
2. Implement productivity controls and process controls.
3. Characterize the use of indicator organisms.
4. Discuss approved methods for bacteriological analysis.
5. Explain the application of real-time Polymerase Chain Reaction (PCR).
6. Prepare for hazards during microbiological analysis.




	1. [bookmark: _Hlk83969101]Level 5 Competency: Shuck shellfish for microbiological analysis.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify differences between microbiological and marine biotoxin shucking procedures:
a. Differences in procedures for different shellfish types
2. The laboratory analyst can teach shucking procedures to entry level analysts.


	2. [bookmark: _Hlk83969113]Level 5 Competency: Implement productivity controls and process controls.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can describe the purpose for productivity controls and process controls.
2. The laboratory analyst can identify appropriate productivity controls for media.
3. The laboratory analyst can identify how to use process controls through the analysis.
4. The laboratory analyst can troubleshoot issues with controls.


	3. [bookmark: _Hlk83969135]Level 5 Competency: Characterize the use of indicator organisms.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can explain how indicator organisms are used in the NSSP.
2. The laboratory analyst can explain why a specific indicator is selected.
3. The laboratory analyst can explain the concept of viral indicator methods.


	4. [bookmark: _Hlk83969147]Level 5 Competency: Discuss approved methods for bacteriological analysis. 

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can explain the concept of bacteriological enumeration by MPN.
2. The laboratory analyst can explain the advantages/disadvantages of enumeration of target bacteria using MPN:
a. Advantages: ease of interpretation, effective for analyzing extremely turbid samples, can be used for enumerating low numbers in food 
b. Disadvantages: time consuming, not as precise as other enumeration methods, requires more glassware and media, may include false positive.
3. The laboratory analyst can explain the concept of bacteriological enumeration using membrane filtration.
4. The laboratory analyst can explain the concept of bacteriological enumeration using pour plates.
a. MSC
b. SPC
c. ETCP


	5. [bookmark: _Hlk83969164]Level 5 Competency: Explain the application of real-time Polymerase Chain Reaction (PCR). 

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can articulate the use of MPN-PCR.
2. The laboratory analyst can interpret results of real-time PCR to report MPN-PCR value.
3. The laboratory analyst can describe the steps of data analysis.


	6. [bookmark: _Hlk83969176]Level 5 Competency: Prepare for hazards during microbiological analysis.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify the potential hazards associated with each microbiological organism.
2. The laboratory analyst can implement appropriate controls/safety procedures.




	Sampling, Analysis, and Reporting    

	BRAINSTORM
	· Sample receipt
· Chain of custody
· Data reporting
· Shellfish species
· Sample collection
· Matrices

	· Holding times
· Data integrity
· Documentation process
· Depuration
· Wet storage
· Environmental testing


	· Research/regulatory
· Illness investigation
· Action limits
· Decision unit
· Analysis requirements
· SOPs





	
Definition: Requirements for the lifespan of a sample to ensure data integrity.

[bookmark: _Hlk83969237]Level 4 Competency: Employ data integrity requirements for the lifespan of a sample.

Level 5 Competencies:
1. Prioritize samples using NSSP-defined hold times.
2. Teach sample rejection criteria.
3. Create exception statements as needed.
4. Explain the impact of NSSP action limits.


	1. [bookmark: _Hlk83969249]Level 5 Competency: Prioritize samples using NSSP-defined hold times.     

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can identify contingency plan for marine biotoxins if one exists.
2. The laboratory analyst can explain the reporting procedure for classification samples that have exceeded hold times.
3. The laboratory analyst can generate documentation when the sample holding time has been exceeded.


	2. Level 5 Competency: Teach sample rejection criteria.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can describe why if a sample is received out of temperature, it must be rejected.
2. The laboratory analyst can describe potential impact on the sample if rejection criteria are ignored.


	3. [bookmark: _Hlk83969272]Level 5 Competency: Create exception statements as needed.     

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can explain the requirement for an exception statement.
2. The laboratory analyst can communicate with management about exception statements.


	4. Level 5 Competency: Explain the impact of NSSP action limits.

	Based on Level 5 competency – Not an all-inclusive list

	BEHAVIORAL ANCHORS Average

	1. The laboratory analyst can explain reporting protocols. 
2. The laboratory analyst can identify test results that exceed the action limits.
3. The laboratory analyst can communicate with management about the results that exceed action limits.
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