BULLETIN 2020-68                                                                                                 April 15, 2020
	U.S. Department of Labor

Employment and Training
  Administration

Office of Apprenticeship (OA)
Washington, D.C.  20210
	Distribution:
A-541 Headquarters
A-544 All Field Tech

A-547 SD+RD+SAA+; Lab.Com

	Subject:  Revision to an Existing  Apprenticeable 

Occupation:  Chemical Laboratory Technician 
Code:  200.1

	Symbols:  DRAP/JAJ
	
	Action:  Immediate

	PURPOSE:  To inform the staff of OA, State Apprenticeship Agencies (SAA), Registered Apprenticeship program sponsors and other Registered Apprenticeship partners of the approval of a revision to an existing apprenticeable occupation.
BACKGROUND:  Mr. Warren Kwan, University Relations Manager, Quest Diagnostic, on behalf of Montclair State University, submitted the following occupation Chemical Laboratory Technician for apprenticeability determination for a revision to change the apprenticeship training approach from time-based to competency-based.  This revision was approved by the OA Administrator on March 30, 2020. 
Chemical Laboratory Technician
O*NET-SOC Code:  19-4031.00
RAPIDS CODE:  0050CB
ACTION:  The OA staff should familiarize themselves with this bulletin and the attached Work Process Schedule and Related Instruction Outline, as a source for developing apprenticeship standards and/or providing technical assistance.
If you have, any questions please contact Joseph Jenkins, Apprenticeship and Training Representative, Division of Registered Apprenticeship and Policy, at (202) 693-3781 or Jenkins.Joseph@dol.gov. 
NOTE:  This bulletin is being sent via electronic mail.  
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WORK PROCESS SCHEDULE

CHEMICAL LABORATORY TECHNICIAN (CLT)

O*NET-SOC CODE:  19-4031.00   RAPIDS CODE:  0050CB



On-The-Job Learning:  Apprentices will receive training in the work experience as listed below. The following are the work processes the Chemical Laboratory Technician apprentice will learn and be able to perform on the job.  The term of the occupation is based on the apprentice’s demonstration of the mastery of the competencies as specified and estimated to complete in three years.

		WORK PROCESSES



		1.       Perform the following tasks - perform general chemical laboratory (general chemistry) procedures and use instruments to ensure laboratory work products  meet requirements in accordance with industry standards of practice through following company proprietary orders, policies and procedures, and regulations

· Use Balance for quantitative work

· Use Burettes and volumetric glassware for quantitative work

· Perform Gravimetric analysis and Color analysis

· Preparation of  solutions

· Perform Absorption spectroscopy and calibration curve

· Perform Acid-base titration

· Demonstrate appropriate knowledge of calorimetry and thermodynamics

· Demonstrate appropriate knowledge and observation of chemical kinetics

· Demonstrate appropriate knowledge and observation of equilibrium reactions

· Demonstrate appropriate knowledge and observation of precipitation and solubility reactions

· Demonstrate appropriate knowledge and observation of redox chemistry

· Graphing of data and data analysis of chemical reactions

· Observe chemical safety procedures and protocols



		2.       Perform the following tasks - perform organic chemical (organic chemistry) laboratory procedures and use instruments to ensure laboratory work products  meet requirements

· Prepare samples for analysis using separation

· Prepare samples for analysis using recrystallization

· Prepare samples for analysis using distillation

· Prepare samples for analysis using extraction

· Use basic techniques for single step and multistep organic synthesis

· Prepare sample analysis by using TLC, GC, HPLC, LCMS, IR and H/C13-NMR

· Search and record data from spectral database

· Analysis of unknowns by spectroscopic methods.

· Chemical Safety



3.      Perform the following tasks - perform analytical chemical laboratory (analytical chemistry)procedures and tasks which meet laboratory work products meet requirements

· Statistical data analysis

· Analytical balance

· Volumetric glassware

· Burettes

· Solution preparation

· Gravimetric analysis

· Volumetric analysis

· Acid-base and redox titration

· Atomic absorption (introduction)

· Voltammetry (introduction)

· Laboratory report

· Chemical Safety



		4.      Instrumental Analysis – perform and use standard industry instruments and procedures to perform a variety of tests on samples, solutions and compounds

· Solution preparation

· Analytical balance

· Volumetric glassware

· Theory. Practice and data analysis of:

·          Gas and liquid chromatography (GC and HPLC)

·          Mass spectrometry (LCMS)

·          Absorption and fluorescence spectroscopy

·          Nuclear magnetic resonance (NMR) spectroscopy

·          Atomic absorption spectroscopy (AAS)

·          Experimental design

·          Laboratory reports

·          Chemical Safety



5.   Perform the following tasks - perform biochemical (biochemistry) laboratory procedures which meet laboratory work product requirements

· Perform protein purification and quantitation

· Perform gel electrophoresis

· Observe and record enzyme activity, kinetics and inhibition

· Perform Immunostains, ELISA (enzyme-linked immunosorbent assay)



		6.   Observe Safe and Compliant  Practices

· Demonstrate knowledge of handling procedures and precautions for chemical, biological and radiological materials.

· Demonstrate knowledge of facility safety plan and location of MSDS sheets.

· Use of protective equipment, chemical showers, eyewash stations and fire extinguishers.

· Demonstrate consistent and appropriate hand-washing techniques.

Dispose of specimens and laboratory waste in accordance with SOP, regulatory agencies and protocol requirements.



		7.  Demonstrate ethical and responsible conduct in all laboratory related activities



		NOTE: The above Work Processes are intended as a guide. It is understood that the CLT scope of work and the application of learned skills may vary by state and employer. The above Work Processes are core competencies.  Additional skills and or practice may be required based on employer needs and/or state or local requirements.










RELATED INSTRUCTION OUTLINE

CHEMICAL LABORATORY TECHNICIAN (CLT)

O*NET-SOC CODE:  19-4021.00   RAPIDS CODE:  0050CB 



Related instruction courses supplement the on-the-job learning and lists courses that provide additional technical ability and knowledge.  The following are courses suggested to be completed during the term of the apprenticeship. Before apprentices can start the Field Experience, they must complete Related Instruction Courses A – C.  Related instruction courses D – G will be completed before or after completion of the Field Experience.



Course Summary                                                                                               Approximate Hours



General Chemistry I and II                                                                                               		290

In part I, introduction to atomic and molecular structure, bonding, stoichiometry, states of matter, solutions, and selected topics in descriptive inorganic chemistry, in part II, introduction to thermochemistry, kinetics; general acid base, precipitation, redox equilibria, electrochemistry and selected topics in descriptive inorganic chemistry Laboratory stresses techniques and data treatment and their use in examining chemical systems. 



Organic Chemistry I and II				                                                       	160

In part I, structure and bonding in organic compounds: nomenclature, reactions, properties, and aromatic compounds: stereochemistry; structure analysis by IR, NMR, UV, and MS; introduction to molecular orbital theory. In part II, structure and bonding in organic compounds: nomenclature, reactions, properties, and aromatic compounds: stereochemistry.



Experimental Organic Chemistry I and II		                                           	160

Part I, laboratory course to be taken concurrently with Organic Chemistry I. Basic techniques for the separation, analysis and synthesis of organic compounds: recrystallization, distillation, extraction, GC, HPLC, TLC, GC/MS, IR, H/C13- NMR, chemical safety methods and regulations. Part II, basic techniques for organic synthesis, mechanistic studies, separation and analysis, and chemical safety: multistep syntheses, spectral database searching, phase-transfer catalysis, anhydrous procedures, analysis of unknowns by wet-chemical and spectral methods. 



Analytical Chemistry								 	180

Introduction to concepts of classical analytical chemistry including evaluation of data and apparatus, theory and application of volumetric and gravimetric methods and redox equilibrium, and introduction to electrical methods. 






Instrumental Analysis                                                                                                     		220

Introduction to application of instrumental methods of analytical chemistry. Instrument techniques studied will include spectrophotometry, electroanalytical chemistry, chromatography, nuclear magnetic resonance and mass spectrometry. 



Biochemistry I						                                        		85 

Introduction to application of instrumental methods of analytical chemistry. Instrument techniques studied will include spectrophotometry, electroanalytical chemistry, chromatography, nuclear magnetic resonance and mass spectrometry. 



Experimental Biochemistry                                                                                             	85

A lecture and laboratory course of experimental methods in biochemistry. Biochemical applications of spectroscopy, chromatographic methods, enzyme kinetics, DNA and protein purification and electrophoretic techniques. 



Safe and Compliant Practices (Seminar)                                                                     	40

Review of industry recognized safe and compliance practices.



Ethical and Responsible Conduct in All Laboratory Related Activities (Online)   20

Review of how individuals to conduct themselves ethically, honestly and with integrity in all laboratory related activities.



The Chemical Literature								   	30

Introduction to web-based searching of the chemical and biochemical literature databases, including Scifinder Scholar, Science Citation Index, Science Direct, and ACS Search. Course requirements include a literature search paper and a brief seminar. 



Communications 									    	20

Development of oral, written communication skills utilized in the workplace.  Technical writing for SOP, research protocol, and documentation.



Total Hours                      									1,290




CHEMICAL LABORATORY TECHNICIAN (CLT)

Competency and Task Verification Checklist



Each employer partnership, and/or JATC or Local Committee will determine the appropriate examples of each core competence. The list below each core competence should be completed depending on state scope of practice and/or employer requirements.  



Field Training – Mentor/Journeyworker has provided training and demonstration of task to the apprentice.

Demonstrates Fundamentals – Apprentice can perform the task with some coaching.

Proficient in Task – Apprentice performs task properly and consistently.

Completion Date – Date apprentice completes final demonstration of competency.



		Core Competence 

		Initial and date in the box when complete 

		 



		1. The CLT Apprentice must be able to demonstrate mastery of the following tasks in accordance with industry recognized standards of practice through employer instructions, policies and procedures and regulations:

		Field Training

		Demonstrates Fundamentals 

		Proficient in Task 

		Completion Date 



		Maintain clean and safe environment, observing all industry recognized chemical laboratory safety standards

		 

		 

		 

		 



		Communicate effectively, while following regulations promulgated by the employer using appropriate methods and channels

		 

		 

		 

		 



		Demonstrate use of balance, burettes and volumetric glassware

		 

		 

		 

		 



		Demonstrate ability to prepare solutions, and dilution of solutions

		 

		 

		 

		 



		Demonstrate ability to prepare samples and evaluate same for absorption spectroscopy

		 

		

		

		



		Perform acid-base titration procedures and interpret the results

		 

		 

		 

		 



		Understand and explain calorimetry and thermodynamics, and application

		

		

		

		



		Understand and explain redox chemistry and equilibrium reactions 

		 

		 

		 

		 



		Perform graphing and interpretation of data, data analysis of chemical reactions

		

		

		

		



		Understand and explain chemical kinetics and application









		

		

		

		



		2. Demonstrate ability to conduct assessments, procedures and tests using laboratory instruments and processes associated with industry recognized standards for organic chemistry

		Field Training

		Demonstrates Fundamentals 

		Proficient in Task 

		Completion Date 



		Perform separation process using laboratory techniques

		

		

		

		



		Perform recrystallization process using laboratory techniques

		

		

		

		



		Perform distillation process using laboratory techniques

		

		

		

		



		Perform extraction process using laboratory techniques

		

		

		

		



		Demonstrate appropriate knowledge and technical skills in performing basic techniques for single step organic synthesis

		

		

		

		



		Demonstrate appropriate knowledge and technical skills in performing basic techniques for multistep organic synthesis

		

		

		

		



		Perform analysis of sample by performing thin layer chromatography

		

		

		

		



		Perform analysis of sample by performing gas chromatography

		

		

		

		



		Perform analysis of sample by performing high performance liquid chromatography

		

		

		

		



		Perform analysis of sample by performing liquid chromatography mass spectrometry

		

		

		

		



		Perform analysis of sample by performing infrared spectroscopy 

		

		

		

		



		Perform sample hybrid analysis of sample by performing H/C13-NMR

		

		

		

		



		Conduct spectral database searching

		 

		 

		 

		 



		Analyze unknowns by spectroscopic methods

		 

		 

		 

		 



		3. Demonstrate ability to conduct assessments, procedures and tests using laboratory instruments and processes associated with industry recognized standards for analytical chemistry

		Field Training

		Demonstrates Fundamentals 

		Proficient in Task 

		Completion Date 



		Perform statistical data analysis

		

		

		

		



		Use analytical balance, volumetric glassware and burettes for solution preparation, or gravimetric, or volumetric analysis

		

		

		

		



		Demonstrate ability to perform and interpret results from acid-base and redox titration

		

		

		

		



		Collect and document data relevant to introductory work associated with atomic absorption and voltammetry laboratory procedures

		

		

		

		







		4.  Instrumental Analysis-perform and use standard industry instruments and techniques to accomplish a variety of tests on samples, solutions and compounds

		Field Training

		Demonstrates Fundamentals 

		Proficient in Task 

		Completion Date 



		Preparation of solution for specific assessments 

		 

		 

		 

		 



		Use analytical balance, volumetric glassware and burettes for solution preparation

		

		

		

		







		[bookmark: _Hlk7789983]5. Demonstrate ability in the preparation, use and recording of processes and instruments to perform biochemical laboratory assessments using established policies/procedures

		Field Training

		Demonstrates Fundamentals 

		Proficient in Task 

		Completion Date 



		Perform protein purification and quantitation

		 

		

		

		



		Perform gel electrophoresis setup and test

		

		

		

		



		Prepare and then document enzyme activity, kinetics and inhibition assessments

		

		

		

		



		Possess a sound knowledge base regarding procedure, preparation and use of immunostatins and ELISA assays

		

		

		

		



		6.    Demonstrate ability to observe and practice safe and compliant practices

		Field Training

		Demonstrates Fundamentals

		Proficient in Task

		Completion Date



		Demonstrate knowledge of handling procedures and precautions for chemical, biological and radiological materials

		 

		 

		 

		 



		Demonstrate knowledge of facility safety plan and location of MSDS sheets

		 

		 

		 

		 



		Use of protective equipment, chemical showers, eyewash stations and fire extinguishers

		 

		 

		 

		 



		Manage emergency situations effectively – fire safety, slip and fall hazards, change/deterioration in laboratory equipment and initiates appropriate follow-up

		 

		 

		 

		 



		7.   Demonstrate ethical and responsible conduct in all laboratory related activities

		Field Training

		Demonstrates Fundamentals 

		Proficient in Task 

		Completion Date 



		Knowledge of Chain of Command

		 

		 

		 

		 



		Notify appropriate authorities of theft, inappropriate, unethical or unsafe behavior based on employer code of conduct/ethics
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