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1.5 GRADED APPROACH 
1.5.1  PURPOSE 
This procedure describes the application of a graded approach at Argonne to assist in the selection of the appropriate level of rigor to be applied to processes, items, structures, systems, components (SSC), or facilities to safeguard the public, employees, and facilities. This includes: 

· Assigning a grade level to facilities based on facility hazard category, remaining life, and the importance of certain SSC important to safety. 

· Implementing a graded approach in accordance with 10CFR830, Subpart A, and DOE O 414.1C requirements for grading. 

· Providing guidelines to grade program requirements applied to facilities, activities, and items/services. 

· Assigning a quality level to processes, items, SSC, and/or facilities. 

This procedure is written to implement four quality levels (See Appendix B for more detailed information): 

· Quality Level A (QL-A) – Very High Risk, Safety Class (SC), and Mission Critical (MC) 

· Quality Level B (QL-B) – High Risk, Safety Significant (SS), and Mission Major (MM) 

· Quality Level C (QL-C) – Medium Risk, General Service, and Mission Minor (MS) 

· Quality Level D (QL-D) – Negligible Risk, Provisions, and Mission Minimum 

1.5.2  SCOPE 
This procedure applies to research and development (R&D) work and to operational and support organizations. 

The term "R&D" includes two types of activities.  The first type is scientific (i.e., work that results in the advancement of knowledge or development of technology).  The second type of activity supports R&D science (e.g., procurement, maintenance, and operation of facilities).  The application of specific quality assurance requirements is based on the graded approach as designated in Table 2 in Appendix B. 
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1.5.2.1  Application to Research 
Scientific R&D processes consist of three basic phases: basic research, applied research, and developmental work. In addition to the basic definitions in 1.5.9, Definitions, these parameters apply. 

Basic research is conducted to acquire and disseminate new knowledge of a theoretical or experimental nature. Basic research is comprised of a number of specific tasks that must be completed and documented in plans, procedures, or laboratory notebooks.  Grading is accomplished at the discretion of the researcher.  If work is determined to be Grade/Quality Level D, the grading process is not required to be documented or formalized. 

Applied research is a process initiated with the intent of solving a specific problem or meeting a practical need.  The initial process may involve basic research in selecting the best approach to accomplish the applied research. Applied research is a proof of principle with its more explicit objectives, and warrants a set of milestones. Successful results may be applied to future developmental activities. Applied research is comprised of a number of specific tasks that must be completed and documented in plans, procedures, or laboratory notebooks. Grading is defined at the project or program level. Grading may be minimal and is contingent on the complexity of the research and the ability to duplicate the research if data is lost. 

Developmental research entails applying a proven theory and experimental results and their extension to its end, e.g., use in a design environment. Basic and applied research may be a direct input to developmental work. Developmental work is comprised of a number of specific tasks that must be completed and documented in plans, procedures, or laboratory notebooks. Work projects and R&D support grading is formalized. Grading considers safety, cost, schedule, and programmatic mission and is contingent on importance of data accuracy. 

1.5.2.2  Application to Operational Organizations 
Operational organizations consider level of control in the utilization of items or when accomplishing activities that are identified under functional areas, e.g., configuration management, engineering design, construction, operations, maintenance, nuclear and system safety, packaging and transportation, and quality assurance. 

NOTE:  Those basic and applied research projects that are hazardous or have safety and/or quality issues should apply the appropriate risk/quality level for maintaining a safe environment. 

NOTE: Safety software grading levels are defined in QAPM 2.3, "Safety Software QA." Compliance with the safety software procedure is required of all Argonne organizations. 
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1.5.3 TYPE OF USE 
This procedure must be readily available to the user. 

1.5.4 POINT OF CONTACT 
To find the appropriate point of contact, go to the EQO-QA web page 

http://www.anl.gov/esh/sub_pages/quality_assurance/index.htm 
1.5.5 TRAINING REQUIRED  
	Who needs training 
	Training description 

	Line managers 
	EQO205 -- Graded Approach Overview 

	Principal investigators 
	

	Procurement personnel 
	

	ESH/QA representatives 
	

	QA representatives 
	

	Project managers 
	

	Engineers 
	


1.5.6 FORMS  
Form ANL-742, Checklist for Classification of Quality Levels Form ANL-743, Classification of Quality Levels 

1.5.7 PROCESS 
Graded Approach must not be used in the following circumstances:


·  To grade to zero, i.e., eliminate requirements 

· In implementing the unreviewed safety question (USQ) process 

· In implementing Technical Safety Requirements (in nuclear facilities). 

Appendix A provides additional information and examples. Appendix B provides a table to assist in determining risk and quality level association according to the work activity, project, or procurement being graded for the four quality levels. Appendix C provides a process map. 
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	Step 
	Person who acts 
	Action 
	Basis 

	
	
	Identification of grading levels 
	

	1 
	DD/DH or designee Engineers Principal Investigators 
	Characterize the item or activity as a SSC, facility, process, or service. Note: For software important to safety, refer to QAPM 2.3, "Safety Software Quality Assurance." 
	10CFR830, Subpart A DOE O 414.1C DOE G 414.1-4 

	2 
	DD/DH or designee Engineers Principal Investigators 
	Use Form ANL-742, Checklist for Classification of Quality Levels, as a guide to assist in grading, along with the information in Appendices A and B. 
	10CFR830, Subpart A DOE O 414.1C 

	3 
	DD/DH or designee Engineers Principal Investigators 
	Assign a quality level (A, B, C, or D) 
	10CFR830, Subpart A DOE O 414.1C 

	4 
	DD/DH or designee Engineers Principal Investigators 
	Identify the specific requirements and controls to be graded. Determine the depth, extent, and degree of rigor necessary in the application of the requirements assigned to a quality level before the work begins. Determine use of items being procured to apply quality level 
	10CFR830, Subpart A DOE O 414.1C 

	5 
	DD/DH or designee Engineers Principal Investigators 
	Document the rationale used in determining QL-A, B, or C items with quality requirements by completing form ANL-743, Classification of Quality Level. Note: Documentation is not required for QL-D items unless downgrading an item or activity from a higher level. 
	10CFR830, Subpart A DOE O 414.1C 

	6 
	DD/DH or designee Engineers Principal Investigators 
	Implement the selected requirements and controls and communicate the quality level, requirements, and controls to those involved in the acquisition/utilization of the item or activity. 
	10CFR830, Subpart A DOE O 414.1C 

	7 
	EQO-QA 
	Oversee graded approach process for consistency in implementation and effectiveness. 
	DOE O 414.1C 
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1.5.8  RECORDS  

	Name of record 
	Organization that holds the record copy 
	Applicable Retention Schedule 

	Form ANL-742, Checklist for Classification of Quality Levels 
	Initiator of checklist 
	Records generated must be maintained in accordance with the appropriate DOE records retention schedule. Storage and retention will be coordinated through the Argonne records management office. Prior to disposition of any of these records, contact the Argonne records coordinator for instructions. 

	Form ANL-743, Classification of Quality Levels 
	Initiator of classification 
	


1.5.9  DEFINITIONS 
applied research – a process, the objective of which is to gain knowledge or understanding necessary for determining the means by which a recognized and specific need may be met. 

basic research – a process, the objective of which is to gain fuller knowledge or understanding of the fundamental aspects of phenomena and of observable facts without specific application toward processes or products in mind. 

design authority – Argonne organization responsible for establishing the design requirements and ensuring that design output documents appropriately and accurately reflect the design basis. The design authority is responsible for design control and ultimate technical adequacy of the design process. These responsibilities are applicable whether the process is conducted fully in-house, partially contracted to outside organizations, or fully contracted to outside organizations. 

development research – systematic use of the knowledge or understanding gained from research, directed toward the creation of useful materials, devices, systems, or methods, including prototypes and processes. 

graded approach – process for determining the level of rigor that effectively and efficiently provides assurance of performance and conformance to requirements. 

industrial – refers to construction or commercial work and/or projects and materials  

line management – the chain of authority and responsibility in any branch of the Argonne organizational structure, originating with the Laboratory director and linked to associate Laboratory directors and division directors, facility/project managers, first-line supervisors, and employees. 
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mission critical – the potential for major negative impact on ability to accomplish major program mission. 

mission major – the potential for moderate negative impact on ability to accomplish major program mission; delay of mission accomplishment for 6 to 12 months. 

mission minor – the potential for minor negative impact on ability to accomplish major program mission; delay of mission accomplishment of >1 month and <6 months. 

mission minimum – the potential for negligible impact on ability to accomplish major program mission; delay of mission accomplishment of <1 month. 

rigor – strictness or severity level of requirements assigned to an SSC, item, or activity within a given quality level. 

safety class (SC) structures, systems, or components (SSC) – structures, systems, and components, including primary environmental monitors and portions of process systems, whose failure could adversely affect the environment, or safety and health of the public as identified by safety analyses. 

safety-significant (SS) structures, systems, or components (SSC) – structures, systems, or components not designated as safety-class but whose preventive or mitigative function is a major contributor to defense-in-depth (e.g., prevention of uncontrolled material releases) and/or worker safety as determined from hazard analysis. 

safety structures, systems, or components (SSC) – the set of structures, systems, and components that includes both safety class and safety significant. 

1.5.10  REFERENCES 
10CFR830, Subpart A, “Quality Assurance Requirements” 

DOE O 414.1C, “Quality Assurance” 

DOE O G 414.1-2A, “Quality Assurance Management System Guide” 

QAPM Section 2.3, “Safety Software Quality Assurance” 

QAPM Section 4.1, “Supplier Evaluation” 
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APPENDIX A – EXAMPLES OF QUALITY LEVELS 
SUGGESTED QUALITY LEVEL A CRITERIA (Very High Risk, Safety Class, and/or Mission Critical) 

1 Programmatic mission critical and nuclear/radiological safety class (SC) SSC 

2 Nuclear facility items and/or SSC assigned a functional classification by the design authority or as stated in the Documented Safety Analysis (DSA) as safety class with a very high risk 

3 Development research activities that require procurement, receiving, handling, storage, shipping, and transportation of Level A products to be used in the experiment or the final product 

� 4.
Operation and maintenance of SC items, assemblies, systems, facilities 

· Formal documentation of workers’ qualifications and/or certifications for the use of special processes 

· Work permits supported by formal procedures and work instructions to perform the process 

· Vendor evaluation by assessments for procured items, activities, services, and developed safety software services 

· Rigorous formal, documented reviews and verification of design documents and as-built drawings 

· Documented, controlled, and calibrated M&TE used 

4 Activities or services using large quantities of radiological and/or highly toxic chemicals 

5 Activities or services associated with the development, modification, acquisition, or use of safety software (refer to QAPM Section 2.3, "Safety Software Quality Assurance") 
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Minimum requirements to be executed for Quality Level A 
1 Evaluation of suppliers, manufacturers, and contractors must be performed at the facilities that process the item or service being procured (in accordance with QAPM Section 4.1, "Supplier Evaluation") 

2 Receipt inspection of items and components purchased 

3 Certification of conformance for the items and components purchased 

4 Certification of test results performed on items, materials, and components 

5 Certification of qualification of personnel performing the testing or inspection 

6 Documentation of the results of any inspections or testing performed at Argonne 

7 Maintain configuration control of SSCs 

SUGGESTED QUALITY LEVEL B CRITERIA (High Risk, Safety Significant, and/or Mission Major) 

1 High risk mission-related items, activities, services, and the programmatic areas that require more rigorous controls than Quality Level C 

2 Safety Significant (SS) items and/or SSCs assigned a functional classification by the design authority as Safety Significant or Mission Major 

� 3.
Items, activities, services performing operations and/or maintenance of Mission Major items, assemblies, systems, and facilities, including, but not limited to: 

· Special processes that require documented workers’ qualifications and/or certifications 

· Documented and controlled procedures and work instructions 

· Procured items and activities that require vendor evaluation 

· Inspection and/or testing required by a specific documented acceptance criteria with more rigor than Quality Level C; requires formal documentation, review, and verification 

· Situations where controlled, calibrated M&TE may be used 

3 Hazard category 2 and 3 facilities and related activities, safety significant systems with medium localized hazard/consequence, or high hazard/consequence with a potential for significant on-site hazard 

4 Activities and services using medium quantities of radiological/highly toxic chemicals 
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Note:  Items with medium localized hazard/consequence can also be classified as Quality Level C if general commercial standards or regulatory requirements (e.g., OSHA, ASME, ANSI, NFPA) apply and the required level of acceptance inspection/verification is performed. 

MINIMUM REQUIREMENTS TO BE EXECUTED FOR QUALITY LEVEL B 
1 Evaluation of suppliers, manufacturers, and contractors who perform service or supply items to Argonne (in accordance with QAPM Section 4.1, "Supplier Evaluation") 

2 More rigorous than Quality Level C receipt inspection of items and components as identified by the design authority 

3 Certificate of conformance for items, materials, and components purchased 

4 Certification of test results performed on items, materials, and components 

5 Verification of the qualification of personnel performing testing or inspection 

6 Documentation of the results of any inspection or tests performed at Argonne 

7 Maintenance of configuration control of SSCs 

SUGGESTED QUALITY LEVEL C CRITERIA (Medium Risk, General Service, and/or Mission Minor) 

1 General services and Mission Minor considerations essential for maintaining business-related items, activities or services 

2 Activities and services using small amounts of radiological/highly toxic chemicals 

3 On-site performance of M&TE services 

4 Designs that require more rigorous reviews and verification than Quality Level D and includes acceptance criteria including those specified by national consensus standards (e.g., NFPA, ANSI) 

5 Situations where calibrated, controlled M&TE may be used 

6 Commercial products that are associated with Suspect/Counterfeit Items (S/CI) 
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Minimum requirements to be executed for Quality Level C 
1 Evaluation of suppliers, manufacturers, and contractors is optional and must be performed only if the item or service being procured warrants this level of rigor (in accordance with QAPM Section 4.1, "Supplier Evaluation"). 

2 Receipt inspection of predetermined characteristics of items and components purchased as identified by the design authority 

3 Certificate of conformance for the items and components purchased, when determined by user 

4 Certification of test results performed on items, materials, and components, when determined by user 

5 Maintenance of records for installation of materials and components that are required to demonstrate compliance with national consensus standards 

6 Documentation of the results of any inspections performed 

SUGGESTED QUALITY LEVEL D CRITERIA (Negligible Risk, Provisions, and/or Mission Minimum) 

1 Essential for maintaining daily administrative related items, activities, or services 

2 Activities or services that do not use radiological or toxic materials 

3 Items, activities, or services requiring knowledgeable personnel to perform 

4 Items, activities, or services that do not require formal procedures or written instructions to perform 

5 Procured items, activities, services, and custom services that do not require vendor qualification 

6 Administrative and common items for procurement 

7 Simple designs that require no review or verification and no established acceptance criteria, and do not result in a formal design document 

8 Items that require minimum (if any) receipt inspection, identification, and quantity verifications 

9 Situations where calibrated M&TE is not required to be used 
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Minimum requirements to be executed for Quality Level D 
1 The item ordered is the item received. 

2 The quantities ordered are quantities received. 

3 Check for shipment damage. 

4 No documentation required. 
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 APPENDIX B – CRITERIA FOR ASSIGNMENT OF QUALITY LEVELS (GUIDANCE) 
The matrix in Table 1 can be used to assist in assigning a quality level. The quality levels are noted across the top of the table.  First, determine the category (listed along the left side of the table) most appropriate for the facility, activity, or item being graded (i.e., mission, hazards, safety & health, environment, security). Second, determine the most appropriate risk/consequence for the use of that facility, activity, or item. 

Risk levels can be binned in the following categories: 

Very High Risk – the product of consequence and probability is such that a very serious exposure or impact already exists or with certainty will occur in the very near term. 

High Risk – the product of consequence and probability is such that: 

•
A very serious event or impact is expected to occur within the operating history of a facility or operation. 

• A serious event already exists or with certainty will occur in the very near term. Medium Risk – the product of consequence and probability is such that: 

· A very serious event is not expected to occur within the operating history, but could occur. 

· A serious exposure or impact, while it may not occur in one year, is expected to occur within the operation history of an operation or facility. 

· A moderate impact already exists or with certainly will occur in the very near term and within the operating history of the facility or operation. 

Low Risk – the product of consequence and probability is such that: 

· A serious exposure or impact is not expected to occur within the operating history of an operation of facility, but could occur. 

· A moderate exposure or impact is not expected to occur within the operating history of the facility or operation, but could occur. 

· A minor exposure or impact is expected to occur within the operating history of the facility or operation and is expected to occur throughout the operating history of the facility or operation. 
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The correlation of risk grades to quality levels are as follows: 

	RISK
	   QUALITY LEVELS

	  Very High
	 A

	  High
	 B

	  Medium
	 C 

	  Low
	 D 


Quality levels for procurement of items can be graded using the same method. 

Example – chemical hazard 
If, for instance, an experiment involves a highly toxic chemical, the actual experiment could be graded as a Quality Level C activity. However, if the chemical is particularly hazardous and could easily cause an explosion or health concern, thereby requiring some specific controls, or has a high level of specified purity requiring analysis and tests, it may need to be ordered as a Quality Level A or B with specific receiving inspection requirements.  The receiving inspector may need special training and additional tests may need to be performed. 

Example – radiological hazard 
In this example, a design package is being planned for a nuclear/radiological high hazard facility.  The designer must be specific about designating a quality level for the work package and again in determining the procurements for the work to be performed.  If the work package is for routine construction work, it may require only QL C designation (to determine that the subcontractor has been evaluated and is satisfactory for performing work at Argonne) and a receipt inspection (to determine that the parts received do not include suspect/counterfeit items). 
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Table 1  Criteria to Aid in Assignment of Quality Levels 
This table is a general guide for assignment of quality levels for Argonne National Laboratory. If there are specific risk categories for a division, that guidance should be identified in the Supplement to this procedure in accordance with QAPM 1.6, "Supplementing the QAPM." 
	
	ESH/Q RISK LEVEL
	
	

	 Grading Level Risk Categories 
	A Very high consequence 
	B High consequence 
	C Moderate consequence 
	D Minimal consequence 

	1. Personnel injury 
	Potential for fatality or severe injury 
	Potential for serious injury 
	Minimum risk for injury 
	Negligible risk for injury 

	2. Radiological work 
	• Work requiring an RWP and ALARA review • Increase to an Administrative Control Level 
	Work requiring an RWP 
	Work in controlled areas 
	Negligible potential for exposure 

	3. Electrical work 
	• Work on energized systems 600 volts or greater • Work requiring the disabling or jumpering out of safety interlocks • Any work within 10 feet of a non-insulated energized line in conjunction with the above voltage. 
	Work on energized systems greater than 50 volts but less than 600 volts 
	• Work on energized systems 50 volts or less • Work on any electrical system after proper application of LOTO and zero energy checks 
	Deenergized (discharged) 

	4. Stored Energy (hydraulic, thermal, pneumatic, mechanical, etc) 
	• Required to disassemble system or piping to isolate energy (e.g., insert blank flange) • Work on pneumatic systems with stored energy • Easily isolated; no disassembly required. Energy source is LOTO 
	• Capable of being easily isolated;        • LOTO • No disassembly required 
	Inconsequential stored energy 

	5. Confined space work 
	Confined space work requiring permit (Class 2C) 
	Confined space work (Class 2A and 2B) 
	Confined space (Class 1) 
	No confined space 

	6. Excavation, digging, trenching, or concrete penetration 
	Excavations over 5 feet deep where personnel will be working in trench and using engineered protective system (e.g., sloping or shoring) 
	• Excavations over 5 feet in depth with personnel using trench box. • “Aggressive” concrete penetration 
	• Excavations where no personnel will be in the trench. • Dig depth of less than 5 feet 
	None 
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Page 15 of 17 
	7. Environmental 
	Work has an 
	Work has an 
	Work has an 
	No environmental 

	Aspects/Impacts 
	environmental aspect that meets significance criteria and has potential for (1) radiological release or (2) groundwater contamination or (3) regulatory violation 
	environmental aspect that meets significance criteria 
	environmental aspect but does not meet significance criteria 
	aspects associated with work. 

	8. Airborne 
	Wearing an air 
	Wearing an air 
	Respiratory 
	Respiratory 

	hazardous material 
	supplied respirator 
	purifying respirator 
	protection not 
	protection not 

	– work requiring 
	required (SCBA or air 
	
	required 
	required 

	respiratory 
	line) 
	
	
	

	protection 
	
	
	
	

	9. Nonionizing 
	• Pacemaker wearer 
	• Exposure >TLV 
	• Exposure <TLV 
	None 

	Radiation 
	or medical implant 
	• Work with Class 
	• Work with Class I, 
	

	
	• Work with Class IV 
	IIIb lasers 
	II, or IIIa lasers 
	

	
	lasers 
	
	
	

	10. Rigging and 
	Critical Lifts 
	Lift is 75% or more of 
	Routine bucket 
	None 

	heavy lifting 
	
	the rated capacity 
	truck, forklift, or 
	

	
	
	
	crane work with 
	

	
	
	
	trained personnel 
	

	11. Elevated work 
	Work requiring a fall protection plan 
	Work requiring fall protection equipment (e.g., harness, lanyard, etc) 
	• No fall protection required • Using fall protection equipment, but with established procedures and qualification training (e.g., bucket truck use 
	None 

	12. Work with 
	Potential for 
	Potential for 
	No potential for 
	None 

	hazardous or toxic 
	exceeding exposure 
	exceeding action 
	exceeding action 
	

	chemicals 
	level 
	level 
	level 
	

	13. Potential for exposure to other hazards 
	• Potential for contact with hydrogen, 
	• Demolition work with potential legacy waste 
	• Exposure to noise level less than 85 dBA 
	None 

	
	flammable gas, or flammable liquid 
	concerns • Work in extreme 
	• Work in biosafety level 1 area or 
	

	
	• Work in biosafety 
	temperature 
	hood 
	

	
	Level 3 and 4 area 
	conditions 
	
	

	
	or hood 
	• Potential exposure 
	
	

	
	• Potential exposure 
	to bloodborne 
	
	

	
	to noise level >100 
	pathogens 
	
	

	
	dBA 
	• Work in biosafety 
	
	

	
	
	level 2 area or 
	
	

	
	
	hood 
	
	

	
	
	• Potential exposure 
	
	

	
	
	to noise level 85
	
	

	
	
	100dBA 
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Quality/Programmatic Issues 
	14. Stakeholder perception 
	Critical on overall Argonne/DOE mission and program 
	Major on overall Argonne/DOE mission and programs 
	Minor on overall Argonne/DOE mission and program 
	Negligible on overall Argonne/DOE mission and program 

	15. Data Integrity 
	Total loss/severe reduction in data quality or equipment output 
	Major reduction in data quality or equipment output 
	Minor reduction in data quality or equipment output 
	Negligible reduction in data quality or equipment output 

	16. Potential for causing downtime of a major program or major infrastructure facility 
	Critical, i.e., 30% or greater of program schedule 
	Major, i.e., 10% or greater but less than 30% of program schedule 
	Minor, i.e., 2% or greater but less than 10% of program schedule 
	Negligible, i.e., 2% of program schedule 

	17. Equipment dollar loss 
	Critical, i.e., 50% o greater of item/ material or program cost 
	Major, i.e., 10% or greater but less than 50% of item/ material or program costs 
	Minor, i.e., 2% or greater but less than 10% of item/ material or program cost 
	Negligible, i.e., less than 2% of item/ material or program cost 


Table 2  Research and Development Requirements Matrix 
	Program Requirements 
	Basic Research 
	Applied Research 
	Developmental Work 

	Organization 
	A 
	A 
	A 

	Personnel Training and Qualification 
	A 
	A 
	A 

	Quality Improvement 
	NA 
	NA 
	NA 

	Documents and Records 
	A 
	A 
	A 

	Work Processes 
	GA 
	GA 
	A 

	Design 
	NA 
	GA 
	A 

	Procurement 
	A 
	A 
	A 

	Inspection and Acceptance Testing 
	GA 
	GA 
	A 

	Management Assessment 
	GA 
	GA 
	GA 

	Independent Assessment 
	GA 
	GA 
	GA 


Legend: “A” – the requirement is applicable “GA” – graded approach applicability with an explanation “NA” – not applicable for the R&D activity 
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APPENDIX C – GRADED APPROACH PROCESS FLOW
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