QC/QA Procedures for Study/Design Phase

Table of Contents

1.0  Purpose
2.0  Applicability
3.0  References
4.0  Definitions
5.0  Design Accountability
6.0  Quality Control (QC) Procedures
7.0  Quality Assurance (QA) Procedures
8.0 Records 

Appendices

	A
	Statement and Certification of Independent Technical Review     (use for in-house designs)        

	B
	Statement and Certification of Quality Assurance Review and Validation of A-E Performed Independent Technical Review                                     (for in-house use when design is performed by A-E)

	C
	A-E Contractor Statement and Certification of Independent Technical Review                                                                            (for use by A-E contractor)

	D
	Table of QC and QA Responsibilities For HTRW Activities (See below) 



1.0  Purpose

This procedure describes the quality control and quality assurance procedures required for completion of study and design phase products.  See LRL Doc. # 348 for additional requirements. 

2.0  Applicability

The procedures described herein apply to all elements of the Great Lakes and Ohio River Division responsible for development of technical products and services.  They apply to all decision and implementation documents for civil works, military, and Interagency/International Support (IIS) projects prepared by In-house and Architect-Engineer contract resources.  
3.0  References

a.  ER 415-1-11, Biddability, Constructibility, Operability, and Environmental Review (1 Sep 1994)  Also see BCOE process #3443
b.  ER 1110-1-12, E&D Quality Management (21 July 2006)
c.  ER 1110-1-8152, Professional Registration (8 August 1995) 

d.  ER 1110-2-1150, Engineering and Design for CW Projects (31 Aug 1999) 

e.  EP 1110-3-8, Participation in the Defense Environmental Restoration Program (DERP) for Formerly Used Defense Sites (FUDS (9 Apr 2004) 

f.  QA Activities for HTRW Projects (Required when performing work for or by LRL) 
g. Recommended Checklist for Preparation of Typical Elements in the Development of QC/QA Procedures for Study/Phase of Work. 
4.0  Definitions

a. ADMINISTRATIVE RECORD: The official compilation of significant documents, which support the selection of a final remedy for an environmental remediation project. Detailed guidance is contained in EP 1110-3-8. The Project Manager is responsible for establishing and maintaining the Record throughout the remedy selection process. 

b. ARCHITECT ENGINEER (AE): The use of the term "AE" within this document, applies to any consultant to the engineering function. This includes privately owned engineering and architectural firms; other Corps of Engineers offices and/or laboratories, and other government agencies. 

c. BIDDABILITY, CONSTRUCTIBILITY, OPERABILITY AND ENVIRONMENTAL REVIEWS (BCOE): Reviews performed in accordance with ER 415-1-11 and for the purpose of this document includes all review effort other than that performed by the Independent Technical Review Team (ITRT). 

d. CUSTOMER: Refer to Glossary.
e. DECISION DOCUMENT: A decision document is any report prepared for the purpose of obtaining project authorization or modification, commitment of Federal funds for project implementation, and approval to spend/receive funds as a result of entering into agreements with other agencies or organizations including those to obtain Congressional authorization. 

f. DESIGN REVIEW AND CHECKING SYSTEM (DrChecks): An electronic system designed to allow entry of review comments by the reviewer, automated transfer of comments to the designer, allow the designer to enter responses and to further capture all continuing dialog between the designer and reviewer. 

g. DESIGN TEAM LEADER: The individual having the leadership role in the production of the product. For engineering products this individual is the project engineer/architect (PE/A). For projects of a particularly complex or controversial nature, the PE/A must be a registered professional. 

h. DISTRICT FUNCTIONAL CHIEFS: Chiefs of Engineering; Planning, Programs and Project Management; Construction; Operations; and Real Estate and Contracting. 

i. FINAL PRODUCT CERTIFICATION: An event or action documenting product acceptability and culminating the quality control process. 

j. IMPLEMENTATION DOCUMENT: Any document prepared for purposes of executing a project in accordance with its authorization. Examples are design documentation reports, plans and specifications. 

k. INDEPENDENT TECHNICAL REVIEW (ITR): A review by a qualified person or team, not affiliated with the development of a project/product, for the purpose of confirming the proper application of clearly established criteria, regulations, laws, codes, principles and professional procedures. It includes the verification of assumptions, methods, and level of complexity of the analysis. It also verifies the alternatives evaluated, appropriateness of data used, reasonableness of the results and functionality of the product relative to the customer’s requirements. 

l. INDEPENDENT TECHNICAL REVIEW TEAM (ITRT): An interdisciplinary group formed to perform the ITR. 

m. INTERNAL REVIEW PROCESS (TECHNICAL CHECK): Detailed review and design checks, which must be carried out as routine management practice. Such review includes checking basic assumptions and calculations. These checks are performed by staff responsible for the work, such as supervisors, work leaders, team leaders, or designated individuals from the senior staff and shall be performed prior to ITR of the deliverable. A design check should include a comprehensive evaluation of:

• the correct application of methods,
• adequacy of basic data,
• correctness of calculations (error free),
• completeness of documentation,
• compliance with guidance and standards, and
• biddability, constructibility, and operability. 

n. PRODUCTS: All deliverables including, but not limited to: reconnaissance reports, feasibility reports, environmental documents (EA and EIS), flood plain management services (FPMS), design documentation reports (DDRs), design analyses (DA), plans and specifications (P&S), environmental site assessments, remedial investigations and feasibility studies, proposed plans, records of decision, remedial designs, community relations plans, administrative records, navigation studies, real estate plans (REP's), condemnation assemblies, etc, for Civil Works, and concept designs, preliminary designs, final designs, etc., for MILCON. 

o. PROFESSIONAL ACCOUNTABILITY: This is a term specifically developed for this policy statement which represents a level of demonstrated design competency which would be expected of a registered design professional (engineer or architect) operating within acceptable standards as set forth by applicable state registration authority. The definition does not include the concept of design responsibility from a legal standpoint (civil or criminal liability) or design liability from a financial standpoint but does include the concept of design acceptability from a state licensing board's perspective. The concept of professional accountability is used as a measurement of adequate performance for those individuals providing architectural or engineering design functions for the Region. This standard does not require professional registration (except for the PE/A) but does require performance that is equivalent to that required of a registered professional. 
p. QUALITY:  The degree to which a set of inherent characteristics fulfills requirements.

q. QUALITY ASSURANCE:  The part of quality management focused on providing confidence that project quality requirements defined in the PMP will be fulfilled. 

r. QUALITY ASSURANCE PLAN (QAP):  The QAP is a component of the QMP and PMP and is prepared by the PDT during the project planning phase.  It is a written plan that defines how quality assurance will be executed on products that are completed with another District, government agency, or AE resources. 
s. QUALITY ASSURANCE TEAM (QAT):  The group of individuals involved in performing the QA activities identified in the QAP. 

t. QUALITY CERTIFICATION: Formally signed certification document attesting to completion of the so-specified QC or QA activities and responsibilities. 

u. QUALITY CONTROL:  The part of quality management focused on fulfilling the project quality requirements defined in the PMP.  
v. QUALITY CONTROL PLAN (QCP):  The QCP is a component of the QMP and PMP.  The QCP is a written plan that defines how quality control will be executed for products. 
w. QUALITY MANAGEMENT:  The coordinated activities to direct and control an organization with regard to quality.

x. QUALITY MANAGEMENT PLAN (QMP):  The document specifying which procedures and associated resources shall be applied by whom and when to a specific project, product, process or contract.  A QMP is generally one of the results of quality planning that identifies processes 

5.0  Design Accountability

Quality control must begin with design team members and, therefore, design accountability becomes an integral part of design execution.  Design accountability for team members is addressed in ER 1110-1-12.   

6.0  Quality Control (QC) Procedures
a.  QC procedures for In-House and AE prepared study and design phase products will be in accordance with ER 1110-1-12.  
b.  QC Responsibilities for In-House Designs 

(1) The engineering function is responsible for quality control of all in-house designs. 

(2) Chief of Engineering Function - The Chief of Engineering function, or his designated representative, is responsible for the quality of the products produced by technical design personnel and shall approve the selection of discipline specific professionals and reviewers for work developed. The Chief of Engineering function, or his designated representative shall appoint a senior member of the ITRT to serve as the ITRT Leader depending upon whether the project is in a decision stage (Recon/Feasibility/Reevaluation) or implementation stage (PED).  Team continuity will be maintained through the life of the project to the maximum extent possible.  The Chief shall determine the size and composition of the review team (ITRT), based on the complexity of the project, and this composition may change as the project progresses and specific project features are better defined.  The Chief of engineering function is responsible for the quality of the final project. They shall determine the required expertise for a particular project and assemble an appropriate team of qualified reviewers who have sufficient training and expertise in the stated discipline, gained from similar activities on similar projects. 
(3) Design (Study) Team Leader - The PE/A shall be responsible for coordinating the review effort with the ITRT Leader and BCOE review elements and shall: 

• Develop the QCP. See Recommended Checklist for Preparation of Typical Elements in the Development of QC/QA Procedures for Study/Phase of Work. 
• Obtain LRD approval for appropriate QCPs as identified in the Appendices.
• Ensure that the planning/design budget and schedule contain sufficient funds, time, and commit appropriate resources to perform reviews of completed products and sub-products.
• Ensure that the ITRT leader is notified of significant planning/design team meetings and review conferences so that he/she can assemble the team for in-progress reviews.
• Using an electronic system (DrChecks) manage responses to review comments/memorandums and resolve technical issues with the ITRT Leader.  Consult with the Great Lakes and Ohio River Division as required and forward all unresolved technical issues to the appropriate Functional Chief for final determination.
• Maintain a documentation file of QC actions including reviews, issues, comments, and resolution of issues and comments. 

(4) Functional Section Chief - The Section Chief shall: 

• Assure that all work prepared by the section staff received all necessary internal checks prior to furnishing the product to the ITRT and other review elements for BCOE reviews. 
• Approve QCPs.
(5) ITRT Leader - The ITRT Leader is responsible for coordinating all activities associated with the technical review.  This coordination includes receipt of review documents from the PE/A, distributing these documents to the ITRT members who may require coordinating the sharing of documents if there are not adequate copies for each member to have their own.  The leader must also assure that the reviews are completed on schedule.  Additional responsibilities include: 

• Assist the PE/A (when requested) in the development of the QCP.
• Attend the pre-design conference.
• Determine the need for attendance at all major planning/design team meetings. 
• Select review team members who will attend the selected planning/design team meetings for in-progress reviews.
• Conduct a team meeting early in the QC process to assure an understanding by the ITRT of the role and responsibility of each member.
• Assure that ITR comments have been incorporated into the certified final design.
• Obtain signatures of ITRT members for the ITR certification and provide certification to PE/A.
(6) ITRT Members - Each ITRT Member is responsible for performing an Independent Technical Review of the assigned planning/design component. Whenever the review calls for a level of specialized knowledge, experience, or training not possessed by ITRT members, the ITRT leader and the ITRT members will seek assistance from District functional chiefs in finding appropriate sources of review expertise within or outside the District. In addition ITRT Members are responsible for: 

• Signing ITR certification 
• Assuring his/her ITR comments have been incorporated into the certified final design.
c. QC RESPONSIBILITIES FOR AE DESIGNS: 

(1) Architect-Engineers and other consultants are an extension of the district's design agency and any products prepared by them shall be subject to the same QCP requirements that would be required for an in-house design (including designers, checkers, and ITRT).  The AE staff shall perform the QC activities. 

(2) During an AE effort, the firm will be responsible for the product developed, internal quality control (checking), and technical review for that product. 

d. QUALITY CONTROL PLANS (QCP) FOR IN-HOUSE DESIGNS: 

(1) General Discussion - Quality Control is an integral part of project development that begins with the selection of qualified designers and planners.  It continues with the in-progress evaluation of planning/design criteria, decisions, data and analyses, conclusions, and recommendations.  It climaxes with a comprehensive review of the final products and ends with the inspection of completed construction and the distribution of lessons learned. A formal quality control plan will be prepared for all projects upon initiation of a study or design. Generic QCPs may be prepared for products of a routine recurring nature. For a significant product for which a generic plan was prepared, e.g., periodic inspections and bridge inspections, a supplement to the generic plan will be developed to identify the functional team, plan of action, and the ITRT.  For those projects requiring a specific plan, the QCP will include all activities appropriate for the quality management of the project based on the anticipated planning/design and the risk and complexity of the project features. 

 (2) QCP Requirements - ER 1110-1-12 describes the minimum QCP contents.  As a best practice, detailed QCP requirements may provide coverage of the following elements: 

• Purpose.
• Applicability of the plan.
• Pertinent references to this policy statement.
• Identification and discussion of all organizational and technical interfaces.
• Design/Study Team to include assignment of all areas of responsibility. 
• ITRT.
• Review Schedule and Budget.
• Identification of the method to be used for management of review comments.
• Special Considerations 

If any of these required items are already covered within the Project Management Plan (PMP)  they should not be covered again by the QCP.  The level of detail required of a QCP must be tailored to the relative risk that the project presents. 

(3) QCP Approval - The approving authority for all QCPs shall be the appropriate Section Chief. 

The QCP must be made available to each member of the ITRT, customer/sponsor and appropriate CX prior to initiation of any QC activities. The ITRT must be notified of any changes to the plan. 

e.  Quality Control Plans (QCP) for AE Designs and Other Consultant Prepared Products 

(1) General - During an AE effort, the firm will be totally responsible for the quality of the product being developed.  Therefore, the LRD staff will not perform QC.  
(2) QCP Requirements - The AE must develop and provide for review and approval a QCP, which covers the same elements (designers/checkers/ITRT) that would be covered if the plan were developed for an in-house design. 

(3) QCP Approval - The AE prepared QCP must be approved by the PE/A prior to the initiation of design. 

(4) QCP Submission Requirements - The AE will submit a draft QCP with the original fee proposal or as otherwise required by the District that will become a part of the Quality Control documentation.  The schedules and milestones presented in the draft plan may need to be finalized after contract negotiations are complete. Any changes, which occur in the plan after approval by the Government, must be submitted for review and approval prior the revised plan being implemented. All changes shall be documented in the revised plan by highlighting, footnoting or other approved methods. 

f.  QC Documentation for In-House Designs. 

(1) All Plans of Study (POS),  and Project Management Plans (PMPs) will include an up-to-date QC Plan for the portion for which the design/study team is responsible. 

(2) All review comments will be submitted to the planning/design team. The design (study) team leader (PE/A for engineering products) shall coordinate and manage responses to review comments/memorandums, facilitate resolution of technical issues with the ITRT Leader, and shall indicate the final disposition of the comment.  DrChecks is the mandated method of creating and processing review comments and must be utilized for all review comments generated by COE and COE contractors. External partners must be encouraged to do likewise but ultimately it is their decision whether or not to do so. 

(3) All comments in DrChecks shall be backchecked. Resolution must occur for each comment; if agreement can not be reached between the designer and the ITRT member making the comment, the issue will be elevated to the level required to make a final decision on the resolution.  Design should not continue on the disputed issue until resolved. 

(4) Appropriate documentation of the QC process, activities, actions, and resolution of issues throughout the study, in accordance with the QCP shall be retained in the project file. 

g.  QC Certification.  QC certification will be in accordance with ER 1110-1-12.  Required certification forms are in the Appendices.
h.  QC Documentation for AE Designs.

The QC documents created during product development shall be in accordance with Paragraph 6.d of this work instruction and must be provided to the District along with Lessons Learned for evaluation.  ITR comments prepared by the AE’s staff must be made available to the Government for inspection.  The primary objective is to assure that ITR reviews are conducted in accordance with the approved QCP and cover the required areas of review as described in paragraph 4.k.  Signed certifications must be submitted with the Certified Final design. 

7.0  Quality Assurance (QA) Procedures
a.  QA procedures will be in accordance with ER 1110-1-12.

b.  QA Responsibilities for In-House Designs.  

Quality assurance for in-house designs will be performed by the Great Lakes and Ohio River Division (LRD), with the exception of some HTRW activities, which require HTRW-CX to perform QA.  See Appendix D for details. 

c.  QA Responsibilities for AE Designs. 

(1) The Engineering function is responsible for quality assurance of all AE prepared designs. 

(2) The Chief of Engineering function (or his designated representative) is responsible for assuring and certifying that a QA review was conducted. 

(3) Functional Section Chief - The section chief shall: 

• Assure the section staff understands and practices the requirements of this work instruction. 
• Approve all QAPs.
(4) Design (Study) Team Leader - The PE/A shall be responsible for coordinating the review effort with the QAT Leader and shall: 

• Develop the QAP.
• Review and approve the AE prepared QCP.
• Ensure that the planning/design budget and schedule contain sufficient funds, time, and commit appropriate resources to perform reviews of completed products and sub-products. 
• Ensure that the QAT leader is notified of significant planning/design team meetings and review conferences so that he/she can assemble the team for in progress reviews. 
• Provide review documents to the QAT Leader, including P&S, DA, QCP, QAP, and AE’s ITR comments. 
• Using an electronic system (DRCHECKS), manage responses to review comments/memorandums and resolve issues with the QAT Leader. Consult with the Great Lakes and Ohio River Division as required. And forward all unresolved issues to the appropriate Functional Chief for final determination. 
• Maintain a documentation file of QA actions including reviews, issues comments, and resolution of issues and comments. 

(5) QAT Leader - The QAT Leader is responsible for coordinating all activities associated with the QA review. This coordination includes receipt of review documents from the PE/A, distributing these documents to the QAT members which may require coordinating the sharing of documents if there are not adequate copies for each member to have their own.  The leader must also assure that the reviews are completed on schedule.. Additional responsibilities include: 

• Assist the PE/A (when requested) in the development of the QAP. 
• Assure that QA activities are conducted in accordance with the QAP. 
• Conduct an initial coordination meeting with the QAT to outline roles and responsibilities. 
• Attend the pre-design conference. 
• At the invitation of the PE/A, attend all major planning/design team meetings. 
• Select review team members who will attend the selected planning/design team meetings for in-progress reviews. 
• Serve as the primary POC, concerning technical problems or needed guidance which the AE may encounter. It is strongly desired that a continuing dialog be developed between the AE’s staff and the respective counterpart on the QAT. 
• Review records of ITR conducted by AE to verify compliance with requirements of Paragraph 7.g 

(6) QAT Members - The QAT member is responsible for performing a quality assurance review of the assigned planning/design component. This review should be conducted in accordance with the approved QAP and should be limited to the level of review necessary to assure technical/administrative contract compliance. Whenever the review calls for a level of specialized knowledge, experience, or training not possessed by the QAT member, the QAT Leader and the QAT members will seek assistance from district functional chiefs in finding appropriate sources of review expertise within or outside the district. In addition are responsible for: 

• Signing QA certification 
• Assuring his/her QAT comments have been incorporated into the certified final design (see paragraph 7.f(1), Certification Signed by QAT) 
• Review records of ITR conducted by AE to verify compliance with requirements of Paragraph 7.g. 

(7) Identification of the Quality Assurance Team (QAT) - The process for identifying the membership of the QAT is identical to the process described in par 6.a.(7) for identification of the ITRT. 

c. Quality Assurance Plan (QAP) for In-House Designs.  QA will be performed in accordance with ER 1110-1-12.   

d.  QAP for AE Designs. 

(1) General Discussion - The District's role of QA does not relieve the AE or other COE Districts from the responsibility for performing QC on the product being developed.  Through the QA role, the District will evaluate the application of the quality control plan, evaluate products delivered and facilitate the resolution of policy and regulation issues with the Division and HQUSACE.  The AE will be informed of problems with the products, the Quality Control Plan or the processes being used for product development. When unacceptable products are received, product development will be stopped while the Quality Control Process is modified.  The PE/A who is responsible for administering the AE contract, will prepare a QAP. A draft QAP should be prepared prior to the pre-design conference and can be finalized after receipt of the AE’s QCP. The draft may be shared at the pre-design conference. 

(2) QAP Requirements - ER 1110-1-12 describes the minimum QAP contents.  The QAP should be project specific depending on the level of detail required for quality control.  As a best practice the QAP may cover the following areas: 

• An introduction covering the purpose of the QAP 
• Scope of the plan 
• Identification of the QA Team
• Review and approval of the AE prepared QCP by the PE/A 
• A description of the QA activities being planned 
• Proposed schedule for the accomplishment of each activity 

The QAP additional requirements when performing HTRW work for or by LRL are found in QA Activities for HTRW Projects in (LRL).

The administrative requirements for labeling, dating, providing revision history, showing the author and the approving authority are identical to the requirements for a QCP. The approving authority will generally be the Section Chief or the Branch Chief. 

The QAP must be made available to every member of the QAT prior to initiation of any QA activities by the team. The team must be notified of any changes to the plan. 

e.  QA Activities for AE Designs.  The QA process for AE designs will include: 

(1) Pre-design Conference: The District's PE/A and appropriate technical staff will participate in pre-design conferences with the AE staff when required, and provide District points of contact for each technical discipline. 

(2) Technical Issues: The District staff will assist the AE's staff concerning technical requirements, and will facilitate the resolution of technical issues. 

(3) Quality Assurance/Technical Evaluation: The QAT will perform the level of technical review determined necessary to assure the contractual compliance of the product. The QAT will also perform a contract compliance review of the documents to assure Corps policies, regulations and standards are adhered to where applicable. The PE/A will oversee the AE's implementation of their quality control and technical review processes. The PE/A and possibly the QAT Leader, will attend AE technical reviews as necessary, and assure the documents are being developed in accordance with the QCP. 

f.  QA Certification.  QA certification will be in accordance with ER 1110-1-12.  Required certification forms are in the Appendices.
g.  QA Documentation.

When an AE or another government agency or other Corps District completes product development, the following information will be kept with the project file: 

• Listing of QA review team 
• Evaluation of AE QCP 
• Listing of key review milestones 
• AE performance evaluation 
• AE QCP documents 
• Evidence confirming ITR reviews 
• Annotated comments by QA review team

8.0  RECORDS   These records shall be maintained in accordance with local District procedures.
Signed BCOE in accordance with BCOE Procedure #3443. 

Appendix A - Statement and Certification of Independent Technical Review     (use for in-house designs)       
Appendix B –Statement and Certification of Quality Assurance Review and Validation of A-E Performed Independent Technical Review  (for in-house use when design is performed by A-E) 
Appendix C - A-E Contractor Statement and Certification of Independent Technical Review                                                                            (for use by A-E contractor)
Link to forms
Appendix D  – Table of QC and QA Responsibilities for HTRW Activities
	HTRW / OE

CIVIL / IIS PROGRAM ROLES AND RESPONSIBILITIES

	Phase I Assessments
	Recommend Phase II

Y or N
	QC Responsibility
	QA Responsibility

	AE
	N
	AE
	DISTRICT

	AE
	Y
	AE
	HTRW-CX

	In-house
	N
	DISTRICT
	DISTRICT

	In-house
	Y
	DISTRICT
	HTRW-CX

	Phase II SOW1 and Assessment

	AE
	N/A
	AE
	DISTRICT

	In-house
	N/A
	DISTRICT
	HTRW-CX

	RI SOW1 through FS

	AE
	N/A
	AE
	DISTRICT

	In-house
	N/A
	DISTRICT
	HTRW-CX

	Design Documents

	AE
	N/A
	AE
	DISTRICT

	In-house
	N/A
	DISTRICT
	HTRW-CX

	1 All Scopes of Work to be done in-house.
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