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The difference between Quality Assurance and Quality Control
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Role of QA/QC in Ensuring Structural Reliability
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QA measures consist of 
proactive planning and 
organizing steps to be 
undertaken prior to the 
execution of design and 
construction activities.
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Role of QA/QC in Ensuring Structural Reliability
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QA measures 
help realize 
the desired 
reliability for 
the structure
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Role of QA/QC in Ensuring Structural Reliability
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QC measures consist of 
in-process inspection, 
testing, and observation 
steps that are intended to 
identify (and rectify) 
potential deficiencies.  
These measures help 
assure that the as-
constructed structure will 
meet its quality and long-
term reliability goals.

The underlined text refers to “final 
product”; however, it typically relates to 
each executed task that warrants QC 
inspection/observation or testing.
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6

Probabilistic Distribution of Capacity

Probabilistic Distribution of Demand

Overlapping Area represents the Probability of Failure

Some Structural Reliability Basics
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Some Structural Reliability Basics Structural Reliability is expressed as
β, (the “Reliability Index”), which 
governs probability of failure for the 
structure.

φ, the “Resistance Factor”, can be 
determined for a target β value.  

αR and αQ represent the sensitivity 
coefficients that depend on the 
relative variabilities of Resistance 
and Demand.

γQ, the load factor, is determined for 
each load case based on whether it 
represents the primary load or 
companion load action.
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 The demand distribution curve mostly accounts for random/aleatory 
uncertainties. It may account for some modeling related uncertainties 
(especially those related to extreme load characterization) – 
• However, it does not account for potential analysis/modeling errors or software 

issues and validity of any applicable heuristics

 Similarly, the capacity distribution curve mostly accounts for random / 
aleatory uncertainties, but not construction / inspection errors or defects

 QA/QC requirements are necessary to mitigate the impact of various 
epistemic uncertainties (especially potential human errors); however, there 
is no definitive correlation between target reliability and extent of QA/QC 
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Role of QA/QC in Ensuring Structural Reliability

Impact of Design, 
Construction, and 
Inspection Errors
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Role of QA/QC in Ensuring Structural Reliability
Impact of Design, Construction, 
and Inspection Errors

11

Even QC inspections are not immune to human errors!



Role of QA/QC in Ensuring Structural Reliability
Uncertainties owing to Use of Heuristics

 A heuristic refers to a problem-solving approach that relies on a pragmatic method or 
simpler proxy/thumb rule that  is based on (plausible) intuitive judgment and experience 
that however could turn out to be unjustified or potentially fallible in the final analysis.

 Structural engineering, and by extension structural reliability theory, is based on use of 
many design and construction related heuristics (e.g., turn-of-the-nut method, T-beam 
tributary width, treatment of live load as being uniform, use of drift or plastic rotation 
capacity as a measure of acceptable damage, etc.)

 Heuristics represent additional sources of epistemic uncertainties , along with modeling 
uncertainties and potential human errors during design and construction phases.  

 The individual and collective impact of these types of uncertainties is unknown and not 
captured in the structural reliability framework. 
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Role of QA/QC in Ensuring Structural Reliability
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Increased QA/QC will tend to decrease construction defects, 
increase member/connection strength (or deformation 
capacity) and reduce its variability - the relative benefit of this 
on capacity distribution depends on the design limit state 

Essentially Elastic 
Limit State

Collapse  Resistant 
Limit State

Black: Less stringent 
QA/QC requirements

Red: More stringent 
QA/QC Requirements

Capacity

Probability

Moderate Damage
Limit State

Note : A design or construction error may change the member/structure behavior 
in unexpected ways such that the resistance characteristic is significantly altered 
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Structure A had 
more stringent 
quality requirements 
in comparison to 
structure B



Historical Evolution of Nuclear QA Requirements
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WWII

Atomic Energy Act (1946)
Establishment of AEC

Military QA Requirements
• MIL-Q-5932 (1950)
• MIL-Q-9858 (1959)
• MIL-Q-21549 (1959)

Establishment of NASA (1958)
• Initial QA Practices and Standards

AEC’s Nuclear Safety Guide
• TID-7016 (1957)

Early QA Requirements by AEC
• 10 CFR Part 50 Appendix A (1965)
• RDT F2-2 (1969)

AEC’s Hearing for Zion Nuclear Plant
• 10 CFR Part 50 Appendix B (1969)

ASME BPVC Scope Expansion to 
Quality Control and Non-Destructive 
Examination (1967)

1940s 1950s 1960s



Historical Evolution of Nuclear QA Requirements
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AEC’s Safety Guide 26 (1972)

AEC’s Regulatory Guide 1.28 
(1973)

Energy Reorganization Act (1974)
• Establishment of NRC

10 CFR 50 Amendment (1975)
• Expansion on Criterion 1 

Quality Standards and 
Records

1970s

Development of Industry Standards by ASME BPVC and 
ANSI N45

• ASME BPVC Expansion to Reflect 10 CFR 50 Appx. B 
Criteria (1971)

• ANSI N45.2 (1973) - Endorsed by AEC in Reg Guide 1.28
• NA-4000 of ASME BPVC Section III (1974)
• ASME NQA-1 (1979) 

Three Mile Island Accident (1979)



Historical Evolution of Nuclear QA Requirements
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US DOE Order 5700.6 (1981)

Congressional Directive (1983)
• Publication of NUREG-1055 (1984)

Withdrawal of AEC RDT F2-2 (1982)

Rev.3 of Reg Guide 1.28 (1983)
• First Endorsement of NQA-1 by NRC

ASME NQA-2 (1983)
ASME NAQ-3 (1989)

1980s

US DOE Order 
5700.6C (1991)

Consolidation of NQA 
Standards
• NQA-1(1994)

1990s 2000s

Rev.4 of Reg Guide 1.28 (2010)
• Endorsement of NQA-1-1994

NQA-1 (2008)

Rev.5 of Reg Guide 1.28 (2017)
• Endorsement of NQA-1-2008



Flowchart of Relevant Nuclear QA/QC Requirements
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Flowchart of Relevant Nuclear QA/QC Requirements

19Downstream codes/standards such as ACI 349 and AISC N690
impose many additional QA/QC requirements!

Geotech 
requirements

Structural steel 
requirements

Structural concrete 
requirements



Relevant 10CFR50 Appendix B Requirements
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Must have material 
documentation prior to 
arrival, at installation, and 
maintained on record on-
site – this is a QA measure

Acceptance criteria 
for inspections must 
be defined – this is a 
QA measure

Specifications/quality standards must 
be developed to ensure that 
construction of the structure will meet 
its design intent – this is a QA measure

Material identification 
must be maintained – 
this is a QC measure



Relevant 10CFR50 Appendix B Requirements
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Demonstrate that workers are 
qualified to perform the work and 
that they follow qualified 
procedures – this is a QA measure

Verification of work quality must 
be performed by independent 
inspection – this is a QC measure

10CFR50.55a recognizes the ASME NQA-1 
standard as one of the ways in which the 
10CFR50 Appendix B requirements can be 
met - the 10CFR Appendix B requirements
are further explained and amplified in Part 1
of ASME NQA-1



NQA-1 Concrete Construction Requirements at a glance
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QA Measures

QC Measures



ASME NQA-1 CONCRETE-
RELATED REQUIREMENTS
Sample comparisons with ACI 318, ACI 349, and ACI 359 
(ASME BPVC Section III Div. 2) requirements



Outline

 Introduction

 Summary of ASME NQA-1 Concrete-related requirements

 Sample comparisons with ACI 349, ACI 318, and ACI 359 requirements
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Introduction

 ASME NQA-1 establishes a  comprehensive framework for Quality 
Assurance (QA)  programs applicable to design, construction, 
operation, and decommissioning of nuclear facilities .

 This module focuses on ASME NQA-1 requirements pertaining to 
reinforced concrete construction

 The ASME NQA-1 requirements are summarized and sample 
comparisons of these requirements with similar requirements in 
ACI 349, ACI 318, and ACI 359 are made

25



ASME NQA-1 Concrete Requirements
 Part II Subpart 2.5 of ASME NQA-1 provides quality assurance requirements 

for installation, inspection, and testing of structural concrete

 The NQA-1 requirements for reinforced concrete construction can be 
classified as follows:
• Documentation Requirements (applicable to all types of construction, but 

covered here)
• Material Requirements
• Construction Requirements
• Inspection and Evaluation Requirements (not covered in this presentation)

26



ASME NQA-1 Subpart 2.5 Requirements
Documentation Requirements

• Requires detailed records of design analyses, including final drawings and 
specifications (with revisions), and important steps in the design process (e.g., 
sources of design inputs)

• Detailed procurement documentation that include test, inspection, and acceptance 
criteria, nonconformances. These need be reviewed prior to purchases.

• Material specifications, test results, inspection reports, nonconformance reports, and 
corrective actions for traceability

• Specific procedure for document control

27



ASME NQA-1 Requirements:
Sample Comparison with ACI Codes
Documentation Requirements
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ACI 318-2019 ACI 349-2023 ACI 359-2015

No specific requirements for QA program

A QA program needs to be developed based 
on requirements of USNRC 10CFR50:2015; 

which may lead to adoption of all 
requirements of ASME-NQA-1

Majority of the processes need to be 
done per a QA program approved by 
the constructor, which may lead to 

adoption of all requirements of ASME 
NQA-1

Calculations pertinent to design need to 
provided only if required by building official. 

No verification/validation of numerical 
models is needed

Calculations pertinent to design need to 
provided only if required by AHJ.

Verification and validation of software needs to 
be documented.

Significantly detailed requirements, e.g., 
concrete average strength 

documentation procedure, steel CMTR 
documentation requirements

Pertinent documentation required for special 
cases (e.g., if recycled aggregates are being 
used, for concrete being exposed to water))

Same as ACI 318

Concrete mix characteristics need to be 
documented, reviewed, and approved. 

Previous project results using the same mix-
design may be used as evidence that the 

mix design meets the construction 
specifications.

Same as ACI 318



ASME NQA-1 Concrete Requirements
Material Requirements

• Strict protocols for storage and handling of materials 

• Mandatory preconstruction qualification tests and in-process tests

• Batching and mixing of concrete per ASTM C94/C685

• Proportioning of mix-design per ACI 211.1/ACI 211.2

• In-process tests for concrete required per ACI 349 and ACI 359

• Requires traceability, material testing, and certification for all reinforcing steel, including welding procedures

29



ASME NQA-1 Requirements:
Sample Comparison with ACI Codes
Material Requirements

30
12/11/2024 Copyright, PARI 30

ACI 318-2019 (Ch 26) ACI 349-2023 (Ch 26) ACI 359-2015

Cementitious materials, aggregates, water, 
admixtures, need to conform to specific 

ASTM specifications

ACI 318 requirements apply with the 
following additional requirements:

• CMTR’s required for each shipment of 
cement, batch of reinforcing steel

• Additional testing requirements for 
aggregates (e.g. reactivity tests)

• Daily inspection control programs for 
aggregates required

CMTRs and Certificates of 
compliance required for all materials. 
Requirements for CMTRs provided.

Very specific requirements for 
permitted types of cement, 

aggregates, mixing water, admixtures

Detailed design information for concrete 
mixture based on assigned exposure class 

or member design (17 items)

Air-entrainment required for normal weight 
concrete in Exposure Classes F1, F2, or F3 Strenuous/extensive requirements, e.g., 

for chloride content, resisting ASR, tests 
for reactivity, thermal property testsCompliance requirements for concrete 

mixture, e.g., requirements for members 
subjected to freeze/thaw, deicing chemicals

Same as ACI 318

Concrete mix characteristics need to be 
documented, reviewed, and approved. 

Previous project results using the same mix-
design may be used as evidence that the 

mix design meets the construction 
specifications

Same as ACI 318 Very specific proportioning and testing 
requirements for concrete mix designs



ASME NQA-1 Concrete Requirements
Construction Requirements
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Requirement ASME-NQA-1

Construction processes Section 403:
Inspections required to ensure process qualification, control, etc.

Inspection of concrete 
construction

Section 700
• Includes inspection of concreting preparations, and in-process inspections of concrete 

measuring, mixing, transporting, placing, curing and protection.
• Should comply with ACI 311.4, PCI MNL-116/117

Preplacement preparations

Section 704
• Extensive list of inspection requirements (a through l); e.g., formwork inspection, mechanical 

reinforcing bar splicing
• Documentation of inspection needs to be verified for completion and satisfaction

Concrete placement

Section 705: For example, inspection regarding
• performance of specified concrete tests,

•  adherence to requirements for concrete class, time of placement, etc. (ACI 305 or 306)
• Concrete consolidation equipment and technique (ACI 309)



ASME NQA-1 Concrete Requirements
Construction Requirements (Contd.)
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Requirement ASME-NQA-1

Finishing and repairs

Section 706
• Inspection to ensure specified finishes are obtained

• Indication of honeycomb, voids, contamination needs to be explored by physical 
removal of concrete

• Non-cosmetic repairs shall be directed by design organization

Curing

Section 707
• Qualification tests for curing compounds/membranes per ASTM C309/C171

• Continuous inspections during the curing period to verify compliance, for example, use 
of correct curing method, continuous curing if wet curing used, curing temperature is 

maintained within limits

Stress transfer of pretensioned 
members

Section 708: For example, if applicable
• Ensure concrete strength is specified strength before prestressing load is transferred

• Stress transfer uses approved stressing procedure and sequence



ASME NQA-1 Concrete Requirements
Construction Requirements (Contd.)
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Requirement ASME-NQA-1

Post-tensioning
Section 709: For example, if applicable,

• Concrete strength in accordance with specified strength for post-tensioning
• Tendons and ducts are lubricated with specified lubricant, prior to installation

Shipping and handling of 
pre-cast concrete members

Section 710: inspections prior to and during installation. For example, 
• Handling by approved devices at designated pick-up points

• Cracking, spalling, and other defects due to shipping and handling do not exceed specified limits

In-process tests on 
concrete

Section 711
• Minimum tests and frequency per ACI 359 and 349

• Higher frequency if erratic tests
• Special requirements for distance between delivery and placement points to be more than 5min

Mechanical splice testing Section 712
• Per ACI 359 and 349

Welded reinforcing bar 
splices

Section 713
• AWS D1.1 requirements (covered in steel section) and ACI 359

Bending of reinforcement
Section 714

• Per ACI 359
• Field bending of bars partially embedded in concrete not permitted



ASME NQA-1 Requirements:
Sample Comparison with ACI Codes

Construction Requirements: Curing

34

ACI 318-2019 (Ch 26) ACI 349-2023 (Ch 
26) ACI 359-2015

Supplementary testing of field-cured specimens on a 
need-basis

Same as ACI 318
Construction specification needs to specify curing 

requirements. Additional requirements, for example, 
requirements for cold weather curing.

Concrete needs to be maintained at temperature of at 
least 50°F and moist for at least 7 days (3 days for 

high-strength concrete)

Criteria for accelerated curing provided

Curing procedures considered adequate if:
(a) Average strength of field-cured specimen at age 
designated for determination of f`c is equal to or at 
least 85% of companion standard cured-cylinders
(b) Average strength of field cured cylinders at test 

age exceeds f`c by more than 500 psi



ASME NQA-1 Requirements:
Sample Comparison with ACI Codes

Construction Requirements: Finishing and repair

35

ACI 318-2019 (Ch 26) ACI 349-2023 (Ch 26) ACI 359-2015

No explicit requirements

No explicit requirements. 
However, an approved QA 
program may invoke ASME 

NQA-1.

Specific requirements for inspection of finished 
concrete and repair of regions with honeycombing.



STEEL-PLATE COMPOSITE 
(SC) RELATED QA/QC 
REQUIREMENTS



Composite/SC Construction QA/QC Inspections
 Nothing specified in ASME NQA-1 – this is a relatively new territory!

 IBC 2024, AISC 360, AISC 303

• Do not address quality requirements specific to composite or SC construction

 AISC 341

• Covers composites, does not address SC or Speedcore specifically

• QA/QC inspection requirements geared towards composite floor systems

 AISC N690

• Provides detailed QA/QC inspection requirements for SC construction

• Chapter NM provides inspection and tolerance requirements for fabrication and erection

• Chapter NN provides QA/QC requirements

37



Composite/SC Construction QA/QC Inspections

 Dimensional tolerance, fabrication and erection requirements 
of Chapter NM ensure constructability and applicability of SC 
design equations

 Chapter NM SC-specific requirements include tolerance 
limits 
• (a) at fabrication shop for empty steel modules

• (b) fit-up tolerances for ensuring connections between adjacent 
panels/sub-modules/modules (additional references to AWS 
standards and Code of Standard Practice)

• (c) steel faceplate tolerances after concrete hardening (in addition 
to ACI 349 and ACI 117 requirements)

 Steel-specific requirements of Chapter NM apply to steel 
elements of the SC element

38

Chapter NM SC -specific requirements



Composite/SC Construction QA/QC Inspections

 Inspection requirements for SC empty steel structural 
element and its component steel elements before 
concrete placement

 Inspection requirements for SC structural element 
after concrete placement

 All inspection points for SC structural elements are 
Perform (P) , which is a more stringent QC activity

39

Chapter NN SC -specific requirements

Observe (O)—The inspector shall observe these items on a random basis. Operations need 
not be delayed pending these inspections.
Perform (P)—These tasks shall be performed for each welded joint or member.



Composite/SC Construction QA/QC Inspections

 In contrast, AISC 360’s QA/QC requirements (e.g., Table 
J10.1) are less onerous as they are only Observe (O)

 Additionally, AISC 360 requirements do not cover 
multiple inspection points pertinent to SC wall 
construction

40

Chapter NN SC -specific requirements

Observe (O)—The inspector shall observe these items on a random basis. Operations 
need not be delayed pending these inspections.
Perform (P)—These tasks shall be performed for each welded joint or member.
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NQA-1 Steel Construction Requirements at a glance

ASME NQA-1 contains mostly QC requirements for welding and bolting, 
except for material qualification requirements in Section 801.



ASME NQA-1 STEEL 
CONSTRUCTION RELATED 
QA/QC REQUIREMENTS

Sample comparisons with AISC 3690, AISC N690, 
and AISC 341 requirements



Introduction

 ASME NQA-1 establishes a  comprehensive framework for Quality Assurance 
(QA) programs applicable to design, construction, operation, and 
decommissioning of nuclear facilities .

 This module focuses on ASME NQA-1 requirements pertaining to structural 
steel construction

 The ASME NQA-1 requirements are summarized and sample comparisons of 
these requirements with similar requirements in AISC 360, AISC N690, and 
AISC 341 are made
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ASME NQA-1 Structural Steel Requirements
 Part II Subpart 2.5 of ASME NQA-1 provides quality assurance requirements for installation, 

inspection, and testing of structural steel

 The NQA-1 requirements for structural steel construction can be summarized as follows:
• (QA) Material CMTRs showing conformance to specifications such as ASTM A36, ASTM A992 

need to be documented
• (QC) Inspection of steel construction per AISC 360 and needs to include assembly and erection 

operations, fastening or connecting operations (bolting and welding), and related items (e.g., 
baseplates)

• (QC) High-strength bolts
• in accordance with RCSC specification for high strength bolts and AISC N690
• Visual inspection of bolting
• Bolt tension inspection per RCSC specification and AISC N690

• (QC) Welding
• Inspection per Section 6 of AWS D1.1
• Includes visual and NDE inspections
• Weld repairs as necessitated by visual or NDE, and the repairs need to have documented NDE 

inspections
44



ASME NQA-1 Requirements:
Sample Comparison with AISC Codes
Welding Requirements: AISC 360 vs AISC N690
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ASME NQA-1 Requirements:
Sample Comparison with AISC Codes

Bolting Requirements: AISC 360 vs AISC N690

46



The Conundrum of How Much QA/QC is enough?

 Because of the various unaccounted uncertainties, use of graded (consequence 
dependent) QA/QC measures during design and construction phases is necessary for 
reduction of their impact.

 The difficult question is what is enough or how much is too much even after we factor in 
the consequences?

 The QA/QC practices used for commercial applications, which are graded (e.g., based on 
ASCE 7/IBC Seismic Design Category) are a good reference point/baseline; however, they 
have not been validated using a reliability framework.

 On the other hand, many of the current QA/QC practices for nuclear structures are deemed 
to be rather onerous and possibly out-of-date, and they too have not been validated using a 
reliability framework.

47



How to Select Rational Basis for QA/QC Requirements?
 Can we establish a reliability-based framework (and reliability baselines) for assessing the QA/QC practices in 

nuclear (and commercial) applications?

 How to evaluate/calibrate the various QA/QC measures in a graded manner (e.g., in recognition of the 
structure’s safety significance (consequences of failure), design limit state, and the relative performance 
impact of specific members and connections)?

 How can we use available and/or yet-to-be-performed testing-based findings to threshold/assess impact of 
potentially undetected errors or shortcomings?

 How can we bring to bear the benefits of automation, and modern/emergent construction, fabrication, 
concrete mixing, steel production practices, etc., for reducing QA/QC requirements?

 How can we bring to bear new non-destructive monitoring techniques and digital engineering/digital twin 
related tools (e.g., photogrammetry, embedded sensors, etc.) to redefine or calibrate some of the QA/QC 
requirements?

Perhaps a combination of the above approaches (and more) and a vigorous stakeholder engagement is needed 
for devising rational QA/QC requirements

48



Suggestions for Path Forward
Need an industry wide effort involving a team of Owner reps, NRC/DOE reps, code/standard 

committee reps, SMEs, and fabricators/constructors!
1. Explore if and how a reliability-based framework can be developed to evaluate the efficacy of various 

QA/QC programs, including for specific items that are deemed to be more egregious

2. Explore opportunities to apply QA/QC requirements in a graded manner based on structure’s importance 
(failure consequences), design limit state, and relative importance of specific members and connections 
within the structure

3. Explore if and how we can use test data and / or numerical models to assess impact of certain types of 
undetected errors (possibly using a reliability-based framework)

4. Explore if and how improved construction/fabrication and material production practices in the past few 
decades may lead to improved nuclear QA/QC practices

5. Demonstrate how increasing use of automation and its expanded adoption could further improve some of 
the QA/QC requirements

6. Demonstrate how emerging trends and tools such as digital engineering, digital twin, and drones, sensors, 
etc., can alleviate / redefine (and thus improve) some of the QA/QC requirements

To craft a path forward, poll a team of SMEs, Owner Reps, NRC/DOE Reps, and Fabricators /Constructors  to 
help draft a research proposal for the next phase

49


	NRIC NQA-1 Workshop�Session 2a – Nuclear Construction Quality Requirements for RC, SC, and Steel Structures
	Outline
	Role of QA/QC in Ensuring Structural Reliability
	Role of QA/QC in Ensuring Structural Reliability
	Role of QA/QC in Ensuring Structural Reliability
	Role of QA/QC in Ensuring Structural Reliability
	Role of QA/QC in Ensuring Structural Reliability
	Role of QA/QC in Ensuring Structural Reliability
	Role of QA/QC in Ensuring Structural Reliability
	Role of QA/QC in Ensuring Structural Reliability�
	Role of QA/QC in Ensuring Structural Reliability�
	Role of QA/QC in Ensuring Structural Reliability�
	Role of QA/QC in Ensuring Structural Reliability�
	Role of QA/QC in Ensuring Structural Reliability�
	Historical Evolution of Nuclear QA Requirements
	Historical Evolution of Nuclear QA Requirements
	Historical Evolution of Nuclear QA Requirements
	Flowchart of Relevant Nuclear QA/QC Requirements�
	Flowchart of Relevant Nuclear QA/QC Requirements�
	Relevant 10CFR50 Appendix B Requirements
	Relevant 10CFR50 Appendix B Requirements
	NQA-1 Concrete Construction Requirements at a glance
	ASME NQA-1 Concrete-related requirements
	Outline
	Introduction
	ASME NQA-1 Concrete Requirements
	ASME NQA-1 Subpart 2.5 Requirements
	ASME NQA-1 Requirements:�Sample Comparison with ACI Codes
	ASME NQA-1 Concrete Requirements
	ASME NQA-1 Requirements:�Sample Comparison with ACI Codes
	ASME NQA-1 Concrete Requirements
	ASME NQA-1 Concrete Requirements
	ASME NQA-1 Concrete Requirements
	ASME NQA-1 Requirements:�Sample Comparison with ACI Codes
	ASME NQA-1 Requirements:�Sample Comparison with ACI Codes
	Steel-Plate composite (SC) related QA/QC requirements
	Composite/SC Construction QA/QC Inspections
	Composite/SC Construction QA/QC Inspections
	Composite/SC Construction QA/QC Inspections
	Composite/SC Construction QA/QC Inspections
	Slide Number 41
	ASME NQA-1 Steel Construction related QA/QC requirements
	Introduction
	ASME NQA-1 Structural Steel Requirements
	ASME NQA-1 Requirements:�Sample Comparison with AISC Codes
	ASME NQA-1 Requirements:�Sample Comparison with AISC Codes
	The Conundrum of How Much QA/QC is enough?
	How to Select Rational Basis for QA/QC Requirements?
	Suggestions for Path Forward

