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1. overview of quality control for work products

1.1 INTRODUCTION

The Weston Solutions, Inc. (WESTON®) quality policy, as stated in the Quality Management Manual (QMM), requires all project team members to identify and understand WESTON and client quality requirements that must be met for services and product deliverables. WESTON’s management, through leadership and personal participation, encourages employees to be actively involved in the quality improvement process. WESTON maintains an ongoing process of assessing and improving the effectiveness of its work processes to enhance the quality of products and services.
As a companion document to the QMM, this Desktop Reference (DR) for Quality Control of Work Products outlines the minimum requirements and procedures for the generation of all WESTON work products. In addition, this DR offers best practices that may be used as appropriate for a project. Because client requirements and expectations define project quality, client-specific needs may go beyond the requirements described herein. Forms provided in this DR may be modified or enhanced for project-specific needs, provided that the minimum requirements are maintained. For quality assurance/quality control (QA/QC) procedures related to project management, please refer also to WESTON’s QMM (http://westonnet/QAQC/CorpQMP/QAMan_1.doc).

This DR is issued as a working draft to be implemented for a period of six months. During the trial period, the WESTON QA committee will solicit comments and suggestions for improvement from a cross-section of managers and staff. Comments will be addressed and the DR will be re-issued. Additional comments and suggestions for improvement are encouraged and will be considered for inclusion in periodic updates.

1.2 WESTON’S QUALITY MANAGEMENT SYSTEM
Any project or task performed by WESTON personnel is guided by WESTON’s Quality Management System (QMS).  Each Project Manager (PM) is responsible for ensuring that the QMS is implemented for projects under his/her management. WESTON’s QMS consists of two elements: quality assurance and quality control, defined in the QMM as follows:

· Quality Assurance is a system of operating principles serving to ensure that the client’s requirements are met. QA applies to the processes used to create the deliverables. In general, QA activities focus on the processes used to manage and deliver the solution; these activities can be performed by a WESTON manager or client, or a third party.

· Quality Control is a system instituted to manage, control, measure, and document project activities in order to ensure compliance with project requirements. QC procedures apply to all activities associated with the creation of project deliverables, whether they are products or services, and to WESTON’s subcontractors and vendors. QC procedures are used to verify that deliverables are of acceptable quality and that they meet the completeness and correctness criteria established in the project planning process. 
The level of complexity of QC requirements for each project will be determined by the PM and project QC manager as required in the QMM, in discipline- or client-specific QA/QC plans, in the scope of work (SOW), and in related operating procedures (OPs). Minimum QA/QC requirements should be considered at the proposal stage to ensure that adequate budget and schedule are available for implementation of the QMS for the proposed project. Sections 3 through 10 provide requirements and optional best practices for discipline-specific work products.  The optional best practices will be used at the discretion of the PM and/or project QC manager.

1.3 WORK PRODUCTS DEFINED
This DR focuses on work products, which can be defined as deliverables or execution of work.  Deliverables can be either written documents (reports, letters, etc.) or physical items (buildings, treatment systems, etc.).  Execution of work is typically a service (e.g., operation of a treatment plant), which will still involve some type of documentation (inspections, test results, etc.).

1.4 QC REQUIREMENTS for ALL work products

Quality management activities for all WESTON projects will be performed under the guidance of the QMM, this QC plan, the project plan or project execution plan (PEP), and/or WESTON’s discipline- or client-specific QA/QC plans.  The following items are required on each project to facilitate the generation of quality work products.
1. Determine the Project Risk Level.  The project risk level is determined using the project risk factors worksheet at http://westonnet/QAQC/newdocs/NewHiRiskCalcOnlyJAN2004.xls (QMM Section 7.1).  Each project is assigned a risk level of Low, Moderate, or High.
2. Complete a Project Quality Control Form for each project. This one-page form (see Figure 1‑1) indicates the persons responsible for project QC, the QA planning steps, the discipline-specific QC plans to be completed, and the non-discipline-specific reviews that may be needed. This form provides an at-a-glance road map of the assigned QA/QC responsibilities, the technical discipline QC plans and non-discipline-specific reviews required for the project, and dates when reviews were completed.
3. Identify a project QC manager for each project (QMM Section 6.3).  For smaller projects, the PM may serve as the project QC manager.
4. Complete the applicable discipline-specific Quality Control Plans (QCPs). The QCPs address proper assignment of personnel, provide proper project planning, and establish appropriate review and checking of the work (QMM Section 6.4). The discipline-specific QCP templates provided in Sections 3 – 10 can be used to document personnel responsibilities and to identify and track required reviews and due dates. Identify regional technical QC contacts to support technical reviews.
5. Select the project team members who must be experienced and trained in the appropriate disciplines and the associated QC activities (QMM Sections 5.1 and 5.2).  The PM will work with the technical leads to assign appropriate individuals to the project tasks based on the deliverable. In general, individuals will be assigned based on their technical competency in the relevant discipline(s), with the most experienced assigned as discipline leads, responsible for the planning and review activities. In addition, individuals with appropriate professional licenses will be designated at the outset to personally supervise activities in order to sign/seal final deliverable documents.
6. Inform project personnel of their QA/QC roles and responsibilities (QMM Sections 4.2 and 6.3).  The PM, project QC manager, and client service manager ensure that the project technical, QA/QC, and regulatory requirements are conveyed to project personnel.
7. Hold a project initiation meeting (QMM Section 6.1 and 7.2). Project kickoff meetings are held within two weeks after the start of a project with all team members to establish an understanding of the project, the technical approach, budget and schedule, QC activities, individual assignments, and other project information.  _
8. Manage all document deliverables (QMM Section 7.6) in compliance with the Document Production and Review Record (Section 2). The document production review focuses on technical appropriateness, appearance of the deliverable, consistency with WESTON standard format, client preferences, consistency within and between each portion of the deliverable, and completeness of each copy produced.
9. Set up project files (QMM Section 7.6.6).  Project files will be set up in accordance with OP 04-17-002, Project Files, which describes how project files are to be controlled so that project information is retained and available during and after the project period.
Manage and document continuous improvement in the project files (QMM Section 9).  Audits, nonconformances, corrective actions, and continuous improvement practices must be managed and documented. 
1.5 qc GUIDANCE for Work Products

This section provides guidance for implementing QC requirements for work products.  These procedures are considered best practices to be implemented whenever possible or appropriate. The discipline-specific QC plans are provided in Sections 3 through 10.

1.5.1 Project Planning and Monitoring

PMs may consider additional project planning and monitoring activities that include the following:
· Direction Meeting – For large or complex projects, the PM may meet with project and discipline leads to review the planned work direction and to conduct a brief "Devil's Advocate Review" relative to other possible courses of action. This review should occur at the outset and may be repeated during the course of the project.

· Project Status Meetings – Status meetings with the project and discipline leads are useful to review past progress, difficulties encountered, issues requiring coordination between disciplines, forthcoming work, and progress versus the schedule.

1.5.2 Non-Discipline-Specific Reviews

The following reviews may be performed regardless of the technical disciplines inherent in the scope of work.

· Safety Review – A health and safety review addresses general safety and Occupational Safety and Health Administration (OSHA) compliance, as well as client and contract requirements, process safety or a formal hazardous operations review, or other specific safety activity. Site safety plans will be reviewed as appropriate and/or required for any project involving field activity. The safety review will be scheduled by the PM or project QC manager as part of development of the QCP.

· Environmental Review - The environmental review determines whether project activities, such as storage, discharge, and/or disposal of investigation-derived wastes, comply with environmental laws and regulations.  Reviewers use a checklist to compare requirements with the environmental management performed on the project.  An Environmental Compliance Plan and, as appropriate, a Waste Management Plan may be required.  The environmental review will be scheduled by the PM and project QC manager.
· Technical Edit – In a technical edit, the content and format of the document are checked for clarity, consistency, grammatical correctness, and compliance with document deliverable requirements.  The level of technical edit is determined by the PM and project QC manager.
· QA/QC Review – In this review the project QC manager ensures that WESTON QMS requirements are met before submittal of the work product. 
· Lessons-Learned Review – Lessons learned are identified and discussed at deliverable or project completion by a team designated in the QCP. The meeting is designed to review and document circumstances that developed during a particular project in order to improve performance and reduce the cost of quality on future projects of a similar nature.  Excellent practices and performance should also be documented.
1.5.3 Appropriate Tools

In addition to relying on the technical competence of the project staff and reviewers, appropriate tools enhance the quality of the deliverable. At the proposal stage, the client service manager and PM should determine the appropriate tools for the project through discussions with discipline leads and technical managers. Forms and tools are maintained on the WestonNet QA/QC Homepage at http://westonnet/QAQC/index.htm.  Additional tools are suggested for each discipline in Sections 3 through 10.
1.5.4 Continuous Improvement

Project personnel are encouraged to provide suggestions for improving this QC plan and tools that might enhance work products throughout WESTON.  Suggestions may be provided to the PM, project QC manager, Division QA Officers, or to discipline QC coordinators. Figure 1-2 lists the points of contact for QA/QC throughout the company.

Figure 1-1.  Project Quality Control Form
	Project Information

	Client:
	Work Order No.:

	Project Type:
	Deliverable(s):

	 FORMCHECKBOX 

Report/Study
	 FORMCHECKBOX 

Report

	 FORMCHECKBOX 

Cost Estimate
	 FORMCHECKBOX 

Specifications

	 FORMCHECKBOX 

Concept Design
	 FORMCHECKBOX 

Drawings

	 FORMCHECKBOX 

Design
	

	 FORMCHECKBOX 

Construction/Remediation
	

	 FORMCHECKBOX 

Other: 
	

	
	 FORMCHECKBOX 

Other:

	Project Name:
	QA Level:

	Project Description:

	Assignment of Personnel

	CSM
	

	Project Manager
	

	Project QC Manager
	

	Project Planning and Monitoring

	Req’d
	Item
	Anticipated Date(s)
	Completed By
	Date

	 FORMCHECKBOX 

	Project QC Form (this form)
	
	
	

	 FORMCHECKBOX 

	Project Initiation Meeting
	
	
	

	 FORMCHECKBOX 

	Project Filing System
	
	
	

	 FORMCHECKBOX 

	Project Direction Meeting
	
	
	

	 FORMCHECKBOX 

	Project Status Meeting(s)
	
	
	

	 FORMCHECKBOX 

	Project Risk Level Assigned
	
	
	

	Discipline QA Plans Needed

	Req’d
	Item
	Anticipated Date(s)
	Completed By
	Date

	 FORMCHECKBOX 

	Process/Concept Engineering
	
	
	

	 FORMCHECKBOX 

	Engineering
	
	
	

	 FORMCHECKBOX 

	Hydrogeology
	
	
	

	 FORMCHECKBOX 

	Geoscience
	
	
	

	 FORMCHECKBOX 

	Chemistry
	
	
	

	 FORMCHECKBOX 

	Construction Remediation
	
	
	

	 FORMCHECKBOX 

	Information Management
	
	
	

	 FORMCHECKBOX 

	Permitting & Compliance
	
	
	

	 FORMCHECKBOX 

	Fuels
	
	
	

	 FORMCHECKBOX 

	Watershed Science
	
	
	

	Non-Discipline-Specific Reviews

	Req’d
	Item
	Anticipated Date(s)
	Completed By
	Date

	 FORMCHECKBOX 

	EHS Review
	
	
	

	 FORMCHECKBOX 

	Environmental Review
	
	
	

	 FORMCHECKBOX 

	Technical Edit
	
	
	

	 FORMCHECKBOX 

	Deliverable Production Review
	
	
	

	 FORMCHECKBOX 

	Lessons Learned Review
	
	
	


Figure 1-2.  WESTON QA/QC Contacts
	Division
	Location of Program
	QA Representative
	Phone

	 
	 
	 
	 

	Corporate
	QA Manager
	Brian Magee
	3097

	
	
	
	

	East
	Division QA Officer
	George Crawford
	7406

	 
	New England
	Pete Welch
	5408

	 
	West Chester
	Matt Beatty
	3675

	 
	EDC
	Sally Jones
	5827

	 
	Philadelphia
	Vic Velez
	2028

	 
	Abington
	Gary Witmer
	5944

	 
	Rockville
	Jeff Nelson
	6844

	 
	 
	 
	 

	Federal Programs
	Division QA Officer
	Jean Burt
	6525

	 
	Start - Region 1
	Mark McDuffee
	6201

	 
	RST - Region 2
	Bill Grunstra
	6116

	
	Start - Region 1
	George Mavris
	5400

	
	RST - Region 2
	Smita Sumbaly
	6116

	
	SNL - RMWMF
	Pamela James-Lipponer
	505-284-4127

	
	SNL - ERFO/CAMU
	Mike Skelly
	505-284-2483

	 
	AFCEE - Fuels System Services
	Dan Cetto
John Anna 
	210-308-4324
207-729-6148 

	
	
	
	

	Midwest 
	Division QA Officer
	Shel McGee
	4002

	 
	Illinois
	Shel McGee
	4002

	 
	Michigan
	Paul Bartz
	8933

	 
	Ohio
	Gordon Horn
	4212

	
	Start – Region V
	Heidi Gorrill
	3328

	 
	 
	 
	 

	South 
	Division Rep.
	Don Glenn
	6645

	 
	ATX
	Steve Mitchell
	7104

	 
	DTX
	Martine Bissonnette
	7705

	 
	AUB-ETP
	Jon Howard
	5720

	 
	HOU
	Karen Sauseda
	6605

	 
	NOR
	Chandra McNeil-Norton
	 

	 
	RAL
	Kevin Eldridge
	6922

	 
	STX
	Dagmar Janss
	4327

	 
	 
	 
	 

	West 
	Division QA Officer
	Bob Edgar
	6540

	 
	Rocky Mountain
	Mark Hutson
	6110

	 
	Alaska
	Scott Blount
	907.276.6610

	 
	K2S
	Jim Wiggins
	7678

	 
	SEA
	Steve Fuller
	7652

	 
	Carlsbad
	David Renfrew
	760.931.8081

	 
	Vallejo
	George Pitta
	707.562.3267

	
	Hawaii
	Bob Rooks
	2909


2. document/deliverable quality control

It is essential that all documents prepared and submitted to our clients undergo a strict QC review prior to release.  Our performance may be judged by the quality of the documents that we prepare because these are the evidence of our work in the client files.  The QC review applies to all draft and final documents that are prepared and transmitted either in hard copy or electronically.  The QC process involves the general steps described below.

Important Note:  Do not submit documents to a client without appropriate review.  “Draft” documents imply incomplete client review or acceptance and not incomplete WESTON technical or managerial review and approval.  

2.1 Initial Document Planning

Project Managers (PM) are responsible for QC planning.  Sufficient time and project funds must be allotted when the project is opened to provide for a meaningful and complete review of the client deliverables.  Prior to drafting the initial documents, the lead author and PM should review the QC requirements contained in the Quality Control Checklist for Authors and Reviewers (Pages 2 and 3 of the Report Finalization and Quality Control Form [Figure 2-1]).  This checklist will be used to guide the document review process.

Important Note:  The WESTON Technical Publications Manual (OP-09-09-003) should be used when no client-specific format or requirements are specified.

2.2 Preparation of the Review Copy

The lead author and/or PM should provide the initial QC review for each document prior to submitting the documents for the Final QC Review.  The lead author and/or PM should read the document, run spelling and grammar checks, check math in all calculations, and ensure that all relevant elements are included so that each document can be reviewed effectively.  It is inefficient and distracting for reviewers to have to review a document with typographical errors and inefficient to review incomplete documents.

2.3 Basic Review Elements

Basic review elements for each document include an evaluation of meeting client expectations, consistency and logic, review of tables and data, and reviews of the figures, calculations, appendices or attachments, and format of the document.
2.3.1 Meeting Client Expectations

Client expectations define quality for each project.  Each deliverable should be reviewed in light of client expectations as expressed in the contract, proposal, or other communications with the client.

2.3.2 Consistency and Logic

A deliverable document is produced to support a client position, provide the client with information, recommend a specific course of action, or report the results of actions taken.  The deliverable document must be organized in a fashion that clearly and concisely provides the information.  If the document is large enough, an executive summary should be provided that summarizes the main points of the document and highlights the findings or importance of the document.
2.3.3 Table Review and Data Check

Tables should be used to summarize or compare data rather than relying on extensive discussion.  The table should be referenced in the text, and a few specific and important highlights identified. Table call-outs in the text should be compared to the table information for consistency. All tables must be reviewed against the raw data to ensure that typographical or formula errors are not present in the tables.  Whenever possible, electronic data deliverables should be required and used to minimize data errors in tables.  Any calculations, as well as table format (grid lines, title format, etc.) must be checked.  Once the table is proofed, evidence of review, including identification of reviewer and date(s) reviewed, should be documented for the project file. For example, check prints could be generated or the following notation could be added below the table as a footer or note:

Table proofed by (reviewer’s initials) on (date of review)

If analytical data are validated, the author should note this important distinction by adding the following additional notation below the table:

Analytical Data has been Validated

Data checked by (reviewer’s initials) on (date of review)

2.3.4 Figure Review

All figures must be reviewed for accuracy and consistency (formats between drawings, correct drawing feature labels, consistent site names in labels; accurate, comprehensive, and consistent legends; analytical results in text boxes on figures match data table). Figures should be called out in the text, and call-outs reviewed for consistency with figure information. Figure sign-offs should also be accurately completed on the CAD figures (Designed by, Drawn by, Checked by, Approved by).  Figures that are developed from data tables must be reviewed with the data tables to ensure that the information is represented accurately.

2.3.5 Calculation Review

Reviewers of calculations must check not only the results of the calculation but also method and input sources.  Having the right answer is irrelevant if the wrong method was used. All calculations, whether in the text or appendices, must be proofed for accuracy.  This is especially true when formulae are used in spreadsheets.  The WESTON “Quad Pad” is a preferred format for calculation checks and sign off.  

2.3.6 Appendix and Attachment Review

Appendices and attachments support information provided in the main body of the document or provide backup information needed as evidence of an event.  All appendices must be reviewed for completeness (for example, all well logs are included as cited in the report) and to ensure that the latest version is used.

2.3.7 Format Review

The final text format must be reviewed prior to publishing.  Note that even a technically superior document can be damaging to WESTON if formatting problems persist.  Elements such as internal consistency of section, table, figure, and appendix references, table of contents (format and page numbers), headers and footers (format, font size, pagination, etc.), section title (format and font), spelling, grammar, references, and acronym definitions must be reviewed.  

2.4 Draft Review

The text and supporting elements (tables, figures, appendices, etc.) must be reviewed for technical accuracy, completeness, internal agreement, and format.  The PM or lead author should attach the Quality Control Checklist for Authors and Reviewers and submit the elements of the draft document to the reviewer(s). 

2.4.1 Initial/Peer Reviews

The first review involves a technical and format review of the document text, tables, figures, appendices, and other supporting documentation.  This review can often be performed by a peer.  Reviewers should not accept review documents without a Quality Control Checklist for Authors and Reviewers.  If substantive modifications to the document are required, the reviewer should request to see the corrected document before it goes through to final review.

2.4.2 Senior Technical Review

A senior technical review is conducted to ensure that the presentation, interpretations, conclusions, and recommendations are technically sound. The technical review should be performed by a senior discipline expert (chemist, engineer, geologist, etc.).  The review copy (copies) should include the complete text with all relevant attachments, tables, and figures to support the text and should have incorporated any revisions, comments, or corrections identified in the initial/peer review.  Be advised that a technical review of a specific report component (i.e., a fate and transport subsection) may necessarily require review of an additional portion or all of the remaining document to allow optimal technical review.  

2.4.3 Word Processor Review

The Word Processor verifies that formatting and proofreading activities have been accurately completed by completing the Word Processing Request section of the Report Finalization and Quality Control Form.

2.4.4 Technical Edit

The technical edit may include editing of text, graphics, and tabulated data with respect to clarity, spelling, grammar, punctuation, format, and consistency; reviews for consistency of figure, table, appendix, and attachment references; verification of acronym definitions in text, tables, and figures and consistency with acronym list; a review for consistency of information provided in text with corresponding table and figure information; and a review for consistency of symbols, units of measure, and format. Ideally, the technical edit is performed by a technical editor, but may be performed by a reviewer who has technical writing and document production experience and keen spelling and grammar skills. The technical edit may be documented on the first page of the Quality Control Checklist for Authors and Reviewers.

2.4.5 Professional Engineer or Other Required Reviews

In many projects, a review by a Professional Engineer (PE), a Professional Geologist (PG) or other professional licensed in the State of the project location is required.  These ‘licensed’ individuals usually must have direct involvement or oversight of the project in all phases of the project, from scoping through deliverable reviews.

2.5 Revised Reports

When a report is returned to WESTON from a client with comments or other request for revision, the PM must assess the scope of the changes and the requirements for review prior to completing the revised document.  A revision in one section, table, figure, attachment may cause or create a domino effect of changes throughout a document.  The impact of the revision should be carefully considered and planned to ensure that appropriate revisions are made throughout the document.

2.6 Final Package

The PM should perform a final check of the deliverable after all of the parts have been assembled.  The purpose of this review is to ensure that the document is assembled correctly, current versions of attachments, appendices, tables, and figures are used.  Additionally, the PM should inspect the cover, table of contents, and tabs.

2.7 Other Review Requirements

At WESTON the PM is ultimately responsible for the submittal of top quality documents to our clients.  Personal preferences of each PM will likely result in some variations to the general procedures described herein, especially the order of the various review elements.  In some cases, individual clients or programs have specific additional QC checks or procedures that must be used.  Prior to document submittal to the client, the PM will ensure that any additional reviews are completed and documented on the Document Finalization and Quality Control Form (Figure 2-1).

The Document Finalization and Quality Control Form should be kept with the deliverable to ensure that the PM is aware of the reviews that have been performed and to provide documentation for the file that the reviews were completed.
Figure 2-1.  Document Finalization and Quality Control Form
Project Information
	Client Name:
	
	Priority:
	( Today   ( Tomorrow ( Date: _________

	Project Name:
	
	Primary Author:
	

	Document Title:
	
	QA Officer:
	

	Work Order No.:
	
	Project Manager:
	

	Charge Overhead?
	 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No
	Due To Client On:
	

	Working File Location:
	

	Final WP Save:
	

	Document Control No.:
	


Word Processing Request
	Submitted


	Requested

Back By:
	Work

Requested:
	Work

Completed:
	Completed

On:

	By:
	Date:
	 FORMCHECKBOX 
 Edit marked text
	 FORMCHECKBOX 
 Yes
	By:

	
	
	 FORMCHECKBOX 
 Create standard cover page
	 FORMCHECKBOX 
 Yes
	

	
	
	 FORMCHECKBOX 
 Create TOC/LOT/LOF/Acronym list
	 FORMCHECKBOX 
 Yes
	

	
	
	 FORMCHECKBOX 
 Update TOC/LOT/LOF/Acronym list
	 FORMCHECKBOX 
 Yes
	

	Date:
	Time:
	 FORMCHECKBOX 
 Add/update page numbers
	 FORMCHECKBOX 
 Yes
	Date:

	
	
	 FORMCHECKBOX 
 Add appendices cover pages
	 FORMCHECKBOX 
 Yes
	

	
	
	 FORMCHECKBOX 
 Add/fix document footers
	 FORMCHECKBOX 
 Yes
	

	
	
	 FORMCHECKBOX 
 Add/fix document headings
	 FORMCHECKBOX 
 Yes
	

	Time:
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3. ENGINEERING DESIGN

This section describes requirements and optional best practices for WESTON engineering design projects and provides the QCP template as Figure 3-1.
3.1 Required Reviews
Code Review – An analysis of the proposed project to identify applicable mandatory design criteria, such as applicable building codes, safety codes, standards, and regulations. In many cases, preliminary assumptions must be made of the completed project to determine applicable criteria with later confirmation or revision of these assumptions as design progresses.

Basis of Design Evaluation, Including Review of Prior Work – A document that identifies all design project requirements and clarifies how the proposed design satisfies those requirements. In other words, the basis of design establishes the fundamental design criteria and features of the completed project through discussion of the applicable criteria, stated user needs, design objectives and assumptions and construction considerations by discipline. This document may not be a required deliverable, but at a minimum shall be developed and documented for internal use to guide the design team. It may be developed as part of the conceptual engineering phase or other pre-design activities and furnished to the engineering design team. If so, it shall be reviewed by the design team for completeness and team understanding. (The Design Analysis is a document comprised of the Basis of Design combined with design calculations and results of supporting studies.)  As part of the basis of design, the team will review relevant prior work, which may include investigations, feasibility studies, preliminary design, needs assessments, failed or rejected designs, and similar work and may be work performed by WESTON and by others. This review will be conducted by the PM and/or Project Engineer with the licensed professional(s) and/or discipline leads to ensure the prior work is valid, complete, and appropriate for use in the project activities.

Documented Checking – Documented checking must be provided for all calculations, drawings, specifications, regulatory citations, bid analyses, shop drawings, operation and maintenance manuals, permits, procedures, and other documents. This checking will be by a qualified individual in the same discipline who was not involved in the preparation of the original work product. Calculation checks will address both “method” and “calculations.”

Deliverable Production Review - Will include review and approval of all drawings, specifications, and other documents by an appropriate staff member. This review will focus on appearance of the deliverable, consistency with WESTON standard format, client preferences, and past client deliverables, consistency within and between each portion of the deliverable, and completeness of each copy produced. In the case of reports and similar text documents, this review should be conducted by the Document Production Manager, or equivalent. (See Document/Deliverable Quality Control, Section 2, for additional information.)

Lessons-Learned Review - Will be conducted at deliverable or project completion by a team designated in the QAPP. The intent of the meeting would be to review and document circumstances that developed during a particular project in order to improve performance and reduce the Cost of Quality on future projects of a similar nature.

3.2 Optional reviews
Design Technical Review ‑ Will be conducted as scheduled in the Engineering Design Quality Assurance Project Plan (EDQAPP) and/or as needed throughout the design phase of the project. These reviews will be conducted by the project and discipline leads to ensure that the quality of the design project is being met in accordance with the scope of work and proposal and/or contract for this particular project. Corrective actions will be defined and documented. Appropriate follow-up actions will be scheduled by the project QC manager and documented by assigned personnel when complete.

Strategic Review - Meetings may be held to review process data and/or the basis of design, review methodologies, review assumptions, identify any “fatal flaws” and other potential problems, discuss unusual liabilities, discuss the implementation of this project relative to lessons learned from the implementation of other similar projects, discuss situations peculiar to this client/site, and/or analyze any other unusual situations or potential problems relative to the implementation of this project. The strategic review meetings may be scheduled at any point in the implementation of the project as appropriate for the intent of that particular meeting.

Value Review - May be included as part of the project as a formal value study, a review of estimated construction costs to ensure compliance with a fixed capital budget, or a general review of the project to ensure that the client will receive a workable and cost-effective product.

Safety Review - Will be conducted as appropriate for each project. The Health and Safety review shall address general safety and Occupational Safety and Health Administration (OSHA) compliance as well as client and contract requirements, process safety or a formal HAZOP review, or other specific safety activity. Site safety plans will be reviewed as appropriate and/or required for any project involving field activity. The safety review will be scheduled by the PM or project QC manager as part of development of the QAPP.

Constructability Review ‑ May be conducted to ensure that the project can be installed with minimum practical difficulty and with the potential for errors and omissions controlled to a reasonable level. This review must be performed by an experienced Construction Engineer if the review is determined necessary by the project QC manager.

Operability Review ‑ May be conducted to ensure that the project will operate properly and is controllable. This review must be performed by an experienced Operations Engineer if the review is determined necessary by the project QC manager.

Coordination and Interference Review – May be performed on all documents to ensure compliance with project requirements and the proper integration and lack of any interferences or conflicts between the various engineering disciplines. This review is normally performed by the project engineer after all documents for each submittal have been collected.

Independent Review ‑ An independent review of all documents will be conducted prior to each submittal to the client and throughout the development of the documents, if necessary. This review will include a constructability review, an operability review, and a coordination review as considered from an “independent” viewpoint. This review is to be performed by an experienced engineer who has not been involved in the design project activities. Persons responsible for conducting such reviews should be assigned at the project initiation meeting.

Figure 3-1.  Quality Control Plan for Engineering Design
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NOTE:  The “Review and Checking of Work” section should be completed for each client submission.

4. PROCESS/CONCEPT ENGINEERING

This section describes requirements and optional best practices for WESTON process/concept engineering projects. Examples include:

· Feasibility Studies

· Bases of Design

· Conceptual Designs

· Process Designs

· Process/Concept Design Review Reports

· Engineering/Testing Work Plans

· Treatability/Pilot Tests

· Sampling Plans

· Cost Estimates
· Value Engineering Reports

· Process/Concept Engineering Letter Reports
· The QCP template for use in process/concept engineering projects is provided as Figure 4-1.
4.1 REQUIRED reviews
Documented Checking - Documented checking must be provided for all calculations, drawings, specifications, bid analyses, shop drawings, Operation and Maintenance manuals, and other documents. The checking will address both “method” and “calculations”. This checking will be by a qualified individual in the same discipline who was not involved in the preparation of the original documents. This “checker” will be assigned by and be under the direction of the discipline lead for that particular discipline.

Technical Reviews - Will be conducted as scheduled in the QAPP and/or as needed throughout the project. These reviews will be conducted by the project and discipline leads to ensure that the quality of the design project is being met in accordance with the scope of work and proposal and/or contract for this particular project. Corrective actions will be defined and documented. Appropriate follow-up actions will be scheduled by the PM and documented by assigned personnel when complete.

Independent Review - An independent review of all documents will be conducted prior to each submittal to the client and throughout the development of the documents, if necessary. Persons responsible for conducting such reviews should be assigned at the Job Opening meeting.

Licensed Professional Review - Review and approval of all drawings, specifications, and other documents by a licensed professional properly licensed in the state or other jurisdiction involved prior to release of documents. In the case of LSP, RG or other professional they will make their reviews as appropriate.

Deliverable Production Review - Review and approval of all drawings, specifications, and other documents by an appropriate staff member. This review will focus on appearance of the deliverable, consistency with WESTON standard format, client preferences, and past client deliverables, consistency within and between each portion of the deliverable, and completeness of each copy produced. In the case of reports and similar text documents, this review should be conducted by the Document Production Manager. (See Document Production for additional information.)

Lessons-Learned Review - Will be conducted at deliverable or project completion by the engineering design team. The intent of the meeting would be to review and document circumstances that developed during a particular project in order to improve performance and reduce the Cost of Quality on future projects of a similar nature. All recommended engineered processes shall be reviewed by technical experts in the field who are knowledgeable with the process.

4.2 Optional reviews
Review of Prior Work - An internal review of work performed prior to initiation of the project may be performed if the prior work will be used as a foundation or basis for the activities. Prior work may include investigations, feasibility studies, preliminary design, needs assessments, failed or rejected designs, and similar work and may be work performed by WESTON and by others. This review will be conducted by the PM and/or PE with the licensed professional(s) and discipline leads to ensure the prior work is valid, complete, and appropriate for use in the design activities.

Strategic Review - Meetings may be held to review process data and/or the basis of design, review methodologies, review assumptions, identify any “fatal flaws” and other potential problems, discuss unusual liabilities, discuss the implementation of this project relative to lessons learned from the implementation of other similar projects, discuss situations peculiar to this client/site, and/or analyze any other unusual situations or potential problems relative to the implementation of this project. The strategic review meetings would be scheduled at any point in the implementation of the project as appropriate for the intent of that particular meeting.

Value Review - May be included as part of the project as a formal value study, a review of estimated construction costs to ensure compliance with a fixed capital budget, or a general review of the project to ensure that the client will receive a workable and cost-effective product.

Safety Review - May be conducted as appropriate for each project. The review shall address general safety and OSHA compliance, process safety or a formal HAZOP review, or other specific safety activity. Site safety plans will be reviewed as appropriate and/or required for any project involving field activity. The safety reviews will be scheduled by the project QC manager as part of the development of the QAPP.

Coordination and Interference Review - May be performed on all documents to ensure compliance with project requirements and the proper integration and lack of any interferences or conflicts. This review is normally performed by the PE after all documents for each submittal have been collected.

Figure 4-1.  Quality Control Plan for Process/Concept Engineering
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5. HYDROGEOLOGY

This section describes requirements and optional best practices for WESTON hydrogeology projects and provides the QCP template as Figure 5-1. Intrusive work shall be performed in accordance with Section 6.0, Geoscience.
5.1 REQUIRED elements
· All hydrogeologic calculations shall be checked and signed for appropriateness by the discipline QC coordinator. The appropriateness check will ensure that the proper methods and equations were used for the task being performed.
· A documented check must be provided for all arithmetic calculations. This check may be performed by a peer or by a supervisor, but it must be properly documented with the date and reviewer’s signature.
· All groundwater contour maps will be reviewed and signed by a Senior Hydrogeologist.

· All groundwater contour maps shall have a standard list of assumptions included in the “Notes” section.

· All “conceptual hydrogeologic models” or other written description of hydrogeologic conditions at a site shall be reviewed and signed by a Senior Hydrogeologist.

· All monitoring well and/or piezometer installation specifications, plans or other pertinent planning documents and/or procedures shall be reviewed and signed by a Senior Hydrogeologist. The QC review shall be documented in the project file.

· All extraction, recovery, or water supply well installation specifications, plans or other pertinent planning documents and/or procedures shall be reviewed and signed off by the discipline QC coordinator. The QC review shall be documented in the project file.

· Any groundwater and/or fate and transport modeling shall be conducted under the direct supervision of the discipline QC coordinator. The QC review shall be documented in the project file. Any such work will also be subject to arithmetic accuracy and calculation appropriateness checks as described above.
· Standardized WESTON forms will be used in the field when recording geologic or hydrogeologic data. Only standardized WESTON soil boring and well logs shall be used to present lithologic data and well specifications.
· All pumping test plans, specifications or reports shall be reviewed and signed by the discipline QC coordinator. The QC review shall be documented in the project file.

5.2 other best practices
In addition to relying on the technical competence of the staff and reviewers, the use of the following tools will ensure the quality of the final deliverable:
· Hydraulic Conductivity Calculation Software.  The use of commercial software packages for the analysis of pumping test and slug test data is encouraged. The use of these programs helps to eliminate arithmetic errors and data transcription errors.

· Standard Methods.  Use of standard methods developed by the American Society for Testing and Materials (ASTM), or specified by the client or other sources as appropriate, is recommended.

· Modeling Software.  Use of automated groundwater flow or fate and transport modeling software helps speed certain calculation-rich tasks, while reducing the chance of calculation errors. By reducing the effort of calculation, multiple scenarios can be analyzed to help optimize the final design. However, care must be exercised to ensure the methods and assumptions used by the software are appropriate for the specific project and that data input and output are entered and used properly.
Figure 5-1.  Quality Control Plan for Hydrogeology 
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Note: Intrusive work shall be performed in accordance with Section 6.0 Geoscience.
6. GEOscience
This section describes requirements and optional best practices for WESTON geoscience projects and provides the QCP template as Figure 6-1.  Work related to well installation shall also be performed in accordance with Section 5.0, Hydrogeology.
6.1 REQUIREd elements
The following activities will be performed when applicable to geoscience-related projects or tasks:

6.1.1 Any Intrusive Work

· For any boring, well installation, test pit or other intrusive subsurface work the appropriate State utility clearance organization shall be contacted to obtain an approval number, date, and time when activities may begin.

· When available, as-built drawings shall be reviewed and coordination will be made with facility managers to ensure that all utilities are identified and marked prior to intrusive work.

· Two independent means of verifying utility location shall be employed whenever possible. Safety protocols will be followed for review of site information (Health and Safety Plan) prior to subsurface work.
· The PM, engineer, or geologist supervising the work will ensure that the local governing authority (State environmental agency/local board of health and/or engineering department) is contacted to determine what permits are required for the proposed work, and what reporting requirements will need to be met (ex. submission of well logs or abandonment records).

· Proposed scopes of work shall be reviewed by the Safety Officer to determine the applicable WESTON Field Operation Procedures (FLD). The PM will ensure that appropriately experienced personnel are assigned based on the safety-risk of the tasks involved.

6.1.2 Soil Borings and Test Pits

· The scope of work (SOW) requirements shall be reviewed by a PE or PG registered in that state to determine the level of field documentation and characterization of soils required for a specific project. The supervising PM, engineer, or geologist shall confer with a discipline QC coordinator to ensure that borings are logged by appropriately-experienced personnel familiar with the ASTM visual-manual classification of soils or similar classification method.

· Test pit excavations over 4 feet deep shall be supervised by a Competent Person as defined by OSHA and in WESTON FLD 34 for excavation work.

6.1.3 Well Installations

· All monitoring well and/or piezometer installation specifications, plans or other pertinent planning documents and/or procedures shall be prepared in accordance with Section 5.0, Hydrogeology.
· All extraction, recovery, or water supply well installation specifications, plans or other pertinent planning documents and/or procedures shall be prepared in accordance with Section 5.0, Hydrogeology.
· The need for a well drilling permit(s) shall be researched and a permit will be obtained prior to well installation when appropriate. Many states and local municipalities require that a permit be obtained for drilling and/or well installations. The need for a well drilling permit will be researched and a permit will be obtained prior to mobilization to the field, when appropriate.
· The PG or PE registered in that State shall review the SOW and construction details for monitor wells and confer with a discipline QC coordinator during the project scoping phase to ensure that the well placement and construction meet the objectives of the specific project.

· The specifications of recovery wells, remediation wells, nested wells, or other wells of specialized construction shall be reviewed by the Hydrogeology discipline QC coordinator to determine appropriateness for the specific project.

· The supervising PM, engineer, or geologist will confer with a discipline QC coordinator during the project scoping phase to verify that proposed drilling methodologies for well installations are appropriate.

· A WESTON scientist appropriately experienced in well installations shall be present and actively observing each well installation to confirm that specifications are met, or that approved changes to the specification are documented. A WESTON scientist will be present during well development to document the yield and appearance of water developed from each well.

· During installation, if the well construction requires placement of the well off the borehole bottom, and backfilling of a portion of the borehole is required prior to well placement, the WESTON scientist on-site will ensure that the backfill is placed in multiple lifts, and the level of the backfill is confirmed to ensure that overfilling does not occur.  
· Monitor well installations shall be inspected by a WESTON scientist appropriately experienced in well installations upon completion of installation and development to determine that the well has been properly installed and matches the required specification.

· Each well shall be sounded to the bottom with a probe to confirm that there is no subsurface damage prior to demobilization of the drilling subcontractor. Approval of subcontractor payment will not be made until the PM, engineer, or geologist overseeing the project confirms that each well is of acceptable condition.

6.1.4 Well Abandonment

The supervising PM, engineer, or geologist will confer with a discipline QC coordinator during the project scoping phase to verify that proposed abandonment methodologies for well installations are appropriate and consistent with State guidance requirements.

A WESTON scientist appropriately experienced in well installation and abandonment shall be present and actively observing each well abandonment to confirm that specifications are met. 

6.1.5 Boring/Well Logs

A standard format for well construction/boring logs will be followed in lieu of project-specific requirements. Draft logs should be prepared by the field scientist responsible for characterizing the soil and observing the well installation/abandonment. Final logs will be reviewed by the supervising engineer, geologist, or a discipline QC coordinator to verify completeness.
6.1.6 Bedrock Characterization

Published geologic map information for the site area shall be reviewed by an engineer, geologist, or a discipline QC coordinator during scope of work development for projects involving drilling or excavating in bedrock to ensure the appropriateness of methods to meet the project requirements and to determine the level of field documentation and characterization required for a specific project.

Characterization of cores, cuttings, or hand specimens of bedrock shall be completed by an appropriately experienced WESTON geologist or engineer. The supervising PM, engineer, or geologist will confer with a discipline QC coordinator to ensure that borings are logged by appropriately experienced personnel. Descriptions and classifications, and where possible, representative samples will be reviewed by the engineer, geologist, or a discipline QC coordinator to ensure accuracy and completeness for the intended purpose, and ensure consistency with published map information for the site.
6.1.7 Geologic Cross-Sections

Geologic cross-sections will be prepared under the supervision of a PG or PE registered in that state. Draft and Final cross-sections will be reviewed by a discipline QC coordinator to ensure accuracy and completeness.
6.2 other best practices
General

For projects requiring specialty geoscience services such as surface or downhole geophysical testing,  detailed structural analysis of bedrock, fracture trace analysis, engineering geology applications etc., the PM in consultation with a discipline QC coordinator will identify appropriately-qualified resources whether within WESTON or an external subcontractor, to ensure that state-of-the-art methods are being utilized and assure an independent QC review (by WESTON or an external subcontractor) of the work product. 
Figure 6-1.  Quality Control Plan for Geoscience
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7. CHEMISTRY

This section describes requirements and optional best practices for WESTON chemistry projects and provides the QCP template as Figure 7-1.
7.1 REQUIREd
· The PM, with input from the regulators and a chemist, determines number of samples to be taken, matrix, contaminants of concern, and laboratory reporting limits needed to meet data quality objectives such as regulatory clean-up goals.

· The PM and project chemist or other qualified individual determine best analytical methodologies to meet the data quality objectives of the project.

· A Sampling and Analysis Plan (SAP) and QAPP are developed (client determines format of plans to be written; for example federal clients may request QA/R-5 or Environmental Protection Agency [EPA] Region I QAPP Compendium). Refer to both these documents for details.

· The QAPP must provide sufficient detail to demonstrate that the intended measurements or data acquisition methods are appropriate for achieving project objectives; assessment procedures are sufficient for obtaining data of the type and quality needed and expected; and, any limitations on the use of the data can be identified and documented.
· At a minimum, the SAP must include a table listing sample locations, number of samples and matrix, compound names and analytical method numbers, sample jar size, preservation and holding times required for each analysis, QC samples and frequency to be taken, project action limits (dry weight or wet weight) and units that results must be reported in.

· Types of QC samples shall include field blanks (one trip blank must be included in each cooler containing samples for volatile analysis) at a rate of one per 20 samples, matrix spike samples at a rate of one per 20 samples, and field duplicate samples at a rate of one per ten samples. Other laboratory method specific QC samples may include laboratory control spike samples or laboratory duplicate samples. All QA/QC samples and their respective QC acceptance criteria shall be spelled out in the laboratory bid proposal as well as in the QAPP.
· The sample table listed in the QAPP must include two blank columns for laboratory reporting limits and method detection limits to be completed by the laboratory as part of their bid proposal. No laboratory shall be considered if this completed table is not included in their bid proposal.

· Laboratory Procurement Checklist shall be reviewed before bid proposals are sent to the laboratory.

· What kind of certification must the laboratory have (what is its expiration date)?

· Is the laboratory capable of performing the specific methods of analysis?

· Is the laboratory capable of analyzing for all required analytes?
· Can the laboratory meet the necessary reporting limits and project specific turnaround time?

· Will the laboratory be required to perform verification and validation? At what level?

· Will the laboratory supply the sample bottles and shipping coolers?

· What laboratory QC samples will be required?

· What are the acceptance criteria for the QC samples?
· Can the laboratory provide the electronic deliverables (EDD) in the Envirodata? 
· Is a laboratory audit necessary?

· Should the laboratory supply results from previous performance evaluation?
· Should the laboratory be required to pass a performance evaluation sample(s)?

· Will split samples be taken and sent to an on-site laboratory or another off-site laboratory for correlation?

· The proposal shall also include type of laboratory deliverables required. At a minimum, laboratories shall provide a case narrative detailing any problems encountered during the analysis, method blank results, laboratory control spike recoveries and surrogate spike recoveries along with the acceptable QC limits. These things must be provided regardless of turnaround time or type of deliverable (i.e., EDD, hardcopy, or fax). In most cases, this is a Level III data package which usually does not cost any more than a Level II. The WESTON Chemist should be consulted before any laboratory procurement and is sent out.

· The laboratory bid shall contain language informing the laboratory of a reduced payment for their failure to meet turnaround time or QC criteria identified in the QAPP.
· The QAPP shall include the level of data review that is required for the project as well as the quality control criteria and the corrective action should that quality control fail. At a minimum the “Data Review Checklist” list on the WESTON intranet QA page should be completed (modified Tier II). This would include a review of the laboratory case narrative, method and field blanks, surrogate and laboratory spike recoveries, matrix spike recoveries, laboratory and field duplicate results.

· The WESTON sampling team and the procured laboratory shall be familiar with the WESTON Chain of Custody, the SAP, and the QAPP.

· Each sample shall have a unique sample number on the WESTON Chain-of-Custody.

Figure 7-1.  Quality Control Plan for Chemistry
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8. CONSTRUCTION/REMEDIATION
This section describes requirements and optional best practices for WESTON construction and remediation projects and provides the QCP template as Figure 8-1.
8.1 REQUIREd elements
· Each project will be assigned a Site Manager/Superintendent with appropriate experience and staff approved by the Profit Center Manager or the Discipline and Division QA Officer as suitable to the client and project.

· A Site Safety Officer will be assigned to the project in accordance with WESTON’s Corporate EHS Policy.  The Site Safety Officer should be independent of the Site Manager. The Site Safety Officer will be provided with staff appropriate to the needs of the project.

· Safety audits will be performed on a regular basis in accordance with WESTON Corporate EHS policy.

· The characterization and quantity of the Waste/Site will be verified and signed off by the PM.
· The project schedule will be reviewed and signed off by the PM and the project QC manager.
· Project requirements for professional or registered personnel/specialized labor/certifications/special licenses will be reviewed and signed off by the PM, and Site Manager, as well as the project QC manager.
· Bid and construction documents requiring professional engineering certification must be stamped prior to bidding and/or construction and may not be revised without a revision and re-stamping by the PE. If significant changes to the specifications/drawings are considered during project execution, the design professional will be notified and consulted prior to implementing any changes.

· Redline drawings must be maintained in the field and should be updated daily, or as appropriate, to document as-built conditions. The redline drawings shall be periodically checked in the field to assure accurate documentation of the constructed facility. A complete review of the redline drawing shall be performed at the conclusion of the field activities and prior to submitting the redline drawing for compilation of as-built drawings.

· Shop drawing review is permitted only by qualified personnel and significant items only by the design professional in the appropriate discipline.

· Project permit requirements to be reviewed and signed off by the PM, Site Manager, and project QC manager:

· Building

· Mechanical

· Electrical

· Transportation

· Disposal

· Storm water

· Sewer

· Air Emissions

· Order of Conditions/dredge and fill/significant alteration

· Groundwater re-injection/groundwater monitoring

· Site specific

· Stream crossing

· NPDES

· Incineration

· Excavation/road opening
· Access

· Special requirements for the PM, Site Manager and project QC manager to sign off on: 
· Specialized subcontractor
· Pumping

· Specialized construction/excavation equipment

· Radioactive work

· UXO/High Hazard

· HAZWOPER and construction safety review will be completed and signed off by PM, Site Manager, Safety Officer, and Division Safety Manager

· Subsurface investigations will follow appropriate discipline guidelines.

· Infrastructure improvements necessary to support the project including sanitary sewer, water main, highway, storm sewer, electrical grid changes or upgrades shall be signed off by the Engineering QC representative.

· Information Technology requirements such as databases, team links will be signed off by the discipline QC representative.
· Procurement of equipment that is time critical shall be so identified in the Request for Proposal and Purchase Order (PO) will include liquidated damages for late delivery. When shop drawings are involved, any shop drawings submitted incorrectly will be noted no extension of time.
· If sampling and analysis are required, the laboratory procurement procedures provided under the Chemistry QA procedures shall be followed.

8.2 Other best practices
Use of the tools listed below will ensure quality in the final deliverable.

8.2.1 Constructability Review

An independent review may be conducted to ensure that the project can be installed with minimum practical difficulty and with the potential for errors and omissions controlled to a reasonable level. This review must be performed by an experienced Construction Engineer if the review is determined necessary by the project QC manager.

8.2.2 Operability Review

An independent review may be conducted to ensure that the project will operate properly. This review must be performed by an experienced Operations Engineer if the review is determined necessary by the project QC manager.
8.2.3 Preparatory, Initial, and Follow-Up Inspections

Preparatory inspections are performed prior to beginning work on any definable feature of the construction work.  In general, the preparatory inspection, which can be in the form of a review meeting, will cover contract requirements, submittal approvals, site conditions, safety concerns, and approval of vendors, laboratories, and test equipment.
An initial inspection is performed when a representative portion of a feature of work has begun.  This inspection generally includes testing, examination of the quality of workmanship, confirmation that the work does not include omissions, and confirmation that it meets requirements.

Follow-up inspections are performed if there are open items identified during the initial inspection.  The follow-up inspection confirms that actions identified in the initial inspection have been implemented.
8.2.4 Standard Specifications

Use of standard guide specifications, such as Corps of Engineers Guide Specifications, will provide design staff with a current and accepted basis that may be tailored into a complete and thorough set of project specifications, rather than trying to develop project specific requirements "from scratch." Standard specifications help ensure full and open competition in procurement, maximize construction economy, provide uniformity and consistency of specifications to ease use by engineers and contractors alike, improve overall project quality while maintaining a reasonable project cost. Use of automated specifications processing software such as SPECSINTACT helps speed the compilation of specifications while ensuring consistency between individual specification sections.

8.2.5 Standard Methods
· Use of standard methods from ASTM Client procedures or other sources as appropriate.

· Global Positioning System for survey work for large-scale projects. 
Figure 8-1.  Quality Control Plan for Construction/Remediation
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9. INFORMATION MANAGEMENT

This section describes requirements and optional best practices for WESTON information management projects and provides the QCP template as Figure 9-1. Information management projects contain one or more of the following:

· Provision of a Team Link website

· Use of TruckFast, FieldFast, MonitorFast, EnviroData or ArcView or equivalent (required)
· Fifty or more samples with more than one parameter are (required)
· Significant use of a database (required)

· Information management is a deliverable.

9.1 REQUIREd elements
· Complete a Information Management Quality Assurance Project Plan to address proper assignment of personnel, provide proper project planning, and establish appropriate review and checking of the work.

· Contact the Information Management Coordinator (John Eric Anderson) for assistance in project planning and appropriate pricing.
Figure 9-1.  Quality Control Plan for Information Management
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10. permitting and complianCe

This section describes requirements and optional best practices for WESTON permitting and compliance projects and provides the QCP template as Figure 10-1.
10.1 REQUIREd elements
· Current (or otherwise applicable) versions of regulations, state, local, and client requirements must be identified and available for use by project personnel.
· For on-site work, WESTON health and safety plan must be documented that addresses the hazards, risks, and regulations related to project activities.
· Ensure that equipment is calibrated and tagged, and calibration documentation is available in the project file.
· Any calculation must be independently checked and documented.

· All regulatory references and interpretations must be reviewed and verified with documentation for the project file.

· Any sampling and analysis must be performed in accordance with client or regulatory requirements, or industry practice.

· Data must be reviewed and meet acceptance criteria.

· Data generated by WESTON personnel must be independently reviewed and validated by an individual qualified to perform the work.

· Field activities must be documented in a controlled notebook, and entries required for defensible data must be specified by the PM.

· Deliverable format must be determined and communicated to project personnel.

· Formal correspondence between regulators and/or clients regarding regulatory decisions made during the project must be maintained as a record.
10.2 OTher best practices
· General
· For documents developed to implement regulatory requirements, complete a requirements matrix to ensure all applicable requirements are addressed in the document.

· For assessments, inspections, and audits, develop checklists that list the assessment criteria prior to performing the activity.
· Check federal, state, or local (as applicable) web sites for latest regulatory information and permitting requirements.

· Permitting

· Gather background information related to regulator preferences and historical problems at the project site.
· If possible, maintain regular communications and interface with the regulator(s).

· Ensure that related requirements are considered (e.g., municipal solid waste landfills must meet airport safety criteria depending on proximity to airports).
· Conduct a site visit/inspection to determine whether compliance problems may exist.
· Environmental Compliance

· Determine the regulations that are applicable to the client’s location or project.

· Ensure that equipment is calibrated and tagged, and calibration documentation is available in the project file.
· For items with specified shelf life or preservation requirements, check that the product has not expired and has been stored according to the manufacturer’s specifications.
· Health and Safety
· Periodically review the hazards or risks related to project activities and applicable regulations.
· Inspect items before use to ensure that the proper equipment is used.
· Waste Management
· WESTON personnel should not sign as the Generator of a waste.

· WESTON personnel may sign for a client as Generator only if a Specific Agency document has been signed by the client and approved by WESTON counsel.

· Determine the regulations that are applicable to the client’s location or project.

· Determine the waste acceptance criteria (WAC) for the proposed treatment, storage, or disposal facility.

· Determine waste packaging requirements.

· Ensure that required inspections are conducted of waste storage areas.

Figure 10-1.  Quality Control Plan for Permitting and Compliance
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	Anticipated Date(s)
	Completed By
	Date

	 FORMCHECKBOX 

	Current/correct regulations referenced
	
	
	

	 FORMCHECKBOX 

	H&S reviews (for on-site assessments)
	
	
	

	 FORMCHECKBOX 

	Independent technical review
	
	
	

	 FORMCHECKBOX 

	Calculations checked
	
	
	

	 FORMCHECKBOX 

	Regulatory citations checked
	
	
	

	 FORMCHECKBOX 

	Data review (and level, if applicable)
	
	
	

	 FORMCHECKBOX 

	Notebook reviews
	
	
	

	 FORMCHECKBOX 

	Technical edit
	
	
	

	 FORMCHECKBOX 

	PM review
	
	
	

	 FORMCHECKBOX 

	Deliverable production review
	
	
	

	 FORMCHECKBOX 

	QA/QC review of deliverable
	
	
	

	 FORMCHECKBOX 

	Lessons Learned Review
	
	
	


11. FUELS

This section describes requirements for WESTON projects falling under the purview of the Fuel System Services Line (FSS) and provides the QCP checklist template as Figure 11-1.

Fuels projects falling under the purview of the FSS are defined as:


“Fueling facility projects funded by the Defense Energy Support Center (DESC), and the Defense Logistics Agency (DLA), as well as those projects funded by a military Service that have a direct relationship to a primary mission support fueling facility.”

This definition will be expanded to address the FSS Line expansion into the other non-DOD market sectors, including other Federal and commercial, that are currently being targeted.

11.1 REQUIRED ELEMENTS

· QA audits, QC inspections and project staffing will comply with the requirements outlined in the FSS Project Quality Management Manual.

· Each project will be assigned a PM with appropriate experience approved by the Profit Center Manager and FSS QA Manager as suitable to the client and project. The PM will also be actively engaged in or have completed the Fuels Training Program core requirements.

· Each project will be assigned a Site Manager (SM) with appropriate experience approved by the Profit Center Manager and FSS QA Manager as suitable to the client and project. The SM supports the PM for all issues concerning project execution, exclusive of QC and H&S issues. 

· The SM will be actively engaged in or have completed the Fuels Training Program core requirements.

· The SM will be present 100-percent of the time subcontractors are on site.  

· A Site QC Inspector will be assigned to the project in accordance with WESTON’s Corporate FSS Project Quality Management Plan.  Frequently the size of the project will dictate that the Site QC Inspector and the Site Manager be the same person. This is an acceptable practice.  In any case the individual performing the Site QC Inspector  role will report to the FSS QA Manager.

· A Site Safety Officer will be assigned to the project in accordance with WESTON’s Corporate EHS Policy.  Frequently the size of the project will dictate that the Site Safety Officer and the Site Manager be the same person.  This is an acceptable practice.  In any case the individual performing the Site Safety Officer role will report to the Division Safety Manager.

· Safety audits will be performed on a regular basis in accordance with WESTON Corporate EHS policy.

· Technical review of submittal documents will be performed by the Fuels QA Manager and/or his designated alternate. The reviews will focus on operability and maintainability, and will be forwarded to the Senior Technical Manager by the Fuels QA Manager as required, for review of engineering or design issues. The reviews will be conducted in accordance with the FSS Project Quality Management Manual, and are summarized below:

· The Technical & Management Approach portion of proposals will be submitted no later than one work day prior to the submission date.

· Work Plans, Construction Quality Plans, and Closure Reports will be submitted no later than two work days prior to the submission date.

· Technical review of engineering and design documents will be performed by the Fuels Senior Technical Manager and/or his designated alternate, and are summarized below:

· American Petroleum Institute (API) Standard 570 (Pipeline) and 653 (Tank) inspection reports will be submitted no later than 5 work days prior to submission to the client.

· Major equipment submittals (e.g., shop fabricated tanks, pumps, filtration systems) will be submitted no later than 5 work days prior to submission to the client.

· Subcontracted designs will be submitted to the Fuels Design Group for review 10 work days prior to submission to the client. 

· Designs generated by the Fuels Design Group will be submitted no later than 5 work days prior to submission to the client. 

· Project requirements for professional or registered personnel/ specialized labor/ certifications/ special licenses will be reviewed and signed off by the PM and SM.

· Bid and construction documents requiring professional engineering certification must be stamped prior to bidding and/or construction and may not be revised without a revision and re-stamping by the PE. If significant changes to the specifications/drawings are considered during project execution, the design professional will be notified and consulted prior to implementing any changes.

· Redline drawings must be maintained in the field and should be updated daily, or as appropriate, to document as-built conditions. The redline drawings shall be periodically checked in the field to assure accurate documentation of the constructed facility. A complete review of the redline drawing shall be performed at the conclusion of the field activities and prior to submitting the redline drawing for compilation of as-built drawings.

· Shop drawing review is permitted only by qualified personnel and significant items only by the design professional in the appropriate discipline.

· HAZWOPER and construction safety review will be completed and signed off by PM, Site Safety Officer, and Division Safety Manager.

· Procurement of equipment that is time critical shall be so identified in the Request for Proposal and the PO will include liquidated damages for late delivery. When shop drawings are involved, any shop drawings submitted incorrectly shall be resubmitted with no extension of the submittal or construction deadlines.

· If sampling and analysis are required, the laboratory procurement procedures provided under the Chemistry QA procedures shall be followed.

11.2 OTHER BEST PRACTICES

Use of the tools listed below will ensure quality in the final deliverable.

11.2.1 Constructability Review

An independent review may be conducted to ensure that the project can be installed with minimum practical difficulty and with the potential for errors and omissions controlled to a reasonable level. This review must be performed by the Fuels Senior Technical Manager if the review is determined necessary by the PM or Fuels QA Manager.

11.2.2 Standard Specifications

Use of standard guide specifications, such as Unified Facilities Guide Specifications (UFGS), will provide the Fuels Design Group with a current and accepted basis that may be tailored into a complete and thorough set of project specifications, rather than trying to develop project specific requirements "from scratch." Standard specifications help ensure full and open competition in procurement, maximize construction economy, provide uniformity and consistency of specifications to ease use by engineers and contractors alike, and improve overall project quality while maintaining a reasonable project cost. Use of automated specifications processing software such as SPECSINTACT helps speed the compilation of specifications while ensuring consistency between individual specification sections.

11.2.3 Standard Methods

· Use of standard methods from API, ASME, ASTM, AWS, and NACE or other sources as appropriate.

· Use of government guidance documents such as UFC 3-460-01 and 3-460-03 as appropriate.
Figure 11-1.  Fuels Quality Control Plan 
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	Review and Checking of Work
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	Technical & Management Approach Review
	
	
	

	 FORMCHECKBOX 

	Work Plan Review
	
	
	

	 FORMCHECKBOX 

	Construction Quality Plan Review
	
	
	

	 FORMCHECKBOX 

	Outside Source Design Review
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	1st Item
	
	
	

	 FORMCHECKBOX 

	2nd Item
	
	
	

	 FORMCHECKBOX 

	3rd Item
	
	
	

	 FORMCHECKBOX 

	4th Item
	
	
	

	 FORMCHECKBOX 

	5th Item
	
	
	

	 FORMCHECKBOX 

	Closure Report Review
	
	
	


Attachment A.  Quality Assurance Project Plan
General Template for use when discipline-specific template has not been developed
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	Project Records
	
	
	
	

	Project Planning and Monitoring
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	Date

	 FORMCHECKBOX 

	Project Initiation Meeting
	
	
	

	 FORMCHECKBOX 

	Appropriate personnel assigned
	
	
	

	 FORMCHECKBOX 

	QC requirements identified
	
	
	

	 FORMCHECKBOX 

	Project Filing System
	
	
	

	 FORMCHECKBOX 

	Project Direction Meeting
	
	
	

	 FORMCHECKBOX 

	Project Status Meeting(s)
	
	
	

	 FORMCHECKBOX 

	QA Level Assigned
	
	
	

	Review and Checking of Work
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	 FORMCHECKBOX 

	Review of Prior Work
	
	
	

	 FORMCHECKBOX 

	Documented Checking
	
	
	

	 FORMCHECKBOX 

	Design Technical Review
	
	
	

	 FORMCHECKBOX 

	Strategic Review
	
	
	

	 FORMCHECKBOX 

	Value Engineering Review
	
	
	

	 FORMCHECKBOX 
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	 FORMCHECKBOX 

	Environmental Review
	
	
	

	 FORMCHECKBOX 

	Constructability Review
	
	
	

	 FORMCHECKBOX 

	Operability Review
	
	
	

	 FORMCHECKBOX 

	Coordination &Interference Review
	
	
	

	 FORMCHECKBOX 

	Independent Review
	
	
	

	 FORMCHECKBOX 

	Licensed Professional Review
	
	
	

	 FORMCHECKBOX 

	Technical Edit
	
	
	

	 FORMCHECKBOX 

	QA/QC Review
	
	
	

	 FORMCHECKBOX 

	Deliverable Production Review
	
	
	

	 FORMCHECKBOX 

	Lessons Learned Review
	
	
	


12. Watershed Science
This section describes requirements and optional best practices for WESTON watershed science projects and provides the QCP template as Figure 12-1.  Work related to current standardized environmental project QC are covered in the previous sections presented in this report.
12.1 REQUIREd elements
Much of the field work related to watershed science involves performing site assessment and surveying, collecting samples, stream ratings, installation of flow monitoring equipment, installation of automated mass loading sampling stations, source identification investigations, and various other field tasks.   PMs and Field Team Leaders need to be cognizant of the need for site specific permits, authorizations from the appropriate jurisdiction and landowners, and awareness of sensitive organisms/habitats and Native American/cultural resource sites.
The following activities will be performed when applicable to watershed related projects or tasks:
12.1.1 Intrusive Work

· For any intrusive subsurface work, the appropriate State utility clearance organization shall be contacted to obtain an approval number, date, and time when activities may begin.

· When available, as-built drawings shall be reviewed and coordination will be made with facility managers to ensure that all utilities are identified and marked prior to intrusive work.

· Two independent means of verifying utility location shall be employed whenever possible. Safety protocols will be followed for review of site information (Health and Safety Plan) prior to subsurface work.

· The PM, engineer, or Field Team Leader supervising the work will ensure that the local governing authority (State environmental agency/local board of health and/or engineering department) is contacted to determine what permits are required for the proposed work, and what reporting requirements will need to be met (ex. submission of site location).

· Proposed scopes of work shall be reviewed by the Safety Officer to determine the applicable WESTON Field Operation Procedures (FLD). The PM will ensure that appropriately experienced personnel are assigned based on the safety-risk of the tasks involved.
· Confined space entry will be conducted only after jurisdictional authorization and confined space permitting.
12.1.2 Site Assessments and General Field Events
· Prior to any field event a safety tailgate meeting will be conducted to review the field safety checklist.  If a project or site specific safety plan does not exist, the Weston general field safety plan will be utilized.
· Field equipment familiarization and calibration.
· Copies of Permitting/Jurisdictional authorization.
· Digital camera picture resolution set appropriately.  Photo documentation procedures as deemed necessary.
· Site specific field monitoring form; form completeness.

· Standardized visual observations.
12.1.3 Stream Ratings
Accurate stream surveying and ratings are imperative to obtaining and verifying stream flows and velocities.  These parameters are used for setting flow weighted composite sample pacing and are also imperative to verifying instrument flow measurements against predicted flows based on appropriate flow equations that account for channel dimensions.   

· Field logs and surveys are to be completed and verified for accuracy during each monitoring event.  The filed logs will then be placed in the project file.
· Surveying equipment (including flow measurement devices, tripods, and tape measures) condition and calibration will be verified according to the manufacturers recommendation.
· Only experienced field staff or staff operating under direct supervision will perform the stream surveying and ratings. 
· PM supervision and QC review will be conducted periodically and for all stream rating calculations.
· All stream rating calculations and rating curve data will be placed in the project files.
12.1.4 Stage and Velocity Measurements
Accurate stage and velocity measurements are necessary for determining baseline flows, discharge flows and volumes from storm events, total stream discharge volumes, calculation of pollutant loads, and calculation of event mean concentrations (EMCs).  Stage and velocity measurements are used to calculate stream flow and for the development of stream and storm hydrographs.  

· Calibration of level sensors shall be performed using a tape measure accurate to 1/100th of a foot.
· Calibration of velocity sensors shall be performed according to the manufactures recommendation.  Where practicable, flow measurement devices will be calibrated in a certified flow tank.

· Placement of flow and stage sensors is critical in obtaining representative measurements.  Field installations of stage and velocity instrumentation must be conducted with respect to pre-planned diagrams and approval from the PM or Field Team Leader.  Post installation verification and operation is to be conducted prior to the instrumentation being used for data collection purposes.  Calibration records will be completed for each site and each installation and placed in the project files.
· Confounding factors (erratic flows, obstructions, debris, eddy effects, bank spillage, erosion, sedimentation) shall be avoided but do occur.  If noted during monitoring events these factors shall be documented on the field log sheets.
· Field verification and cross checking of measurements.  PMs or Field Team Leaders will often monitor events remotely and will need to compare and verify what is observed in the field vs. what is observed in the data downloads.  Documentation of field observations should be conducted where applicable for each monitoring event and each site.  Verification will be documented on the field monitoring log and on the remote monitoring logs files.  Copies of the filed and remote monitoring logs will be filed in the monitoring event project files.
12.1.5 Mass Loading Station Installation
Installation of mass loading stations (MLS) are used to  obtain flow weighted composite samples at the base of a watershed or sub-watershed.  These stations may be permanently installed for long term data collection or temporarily installed for periodic sample needs.  The following items cover the procedures to be used for MLS installations.  The MLS typically consist of a flow measuring and logging device, a separate autosampling pump that is controlled by the flow meter, a sample collection bottle, 2-12 VDC batteries, 
· MLS location must be pre-determined and authorized by the jurisdictional or land owning authority.

· PMs will review and grant approval for Field Teams to proceed with the installation and sampling.

· If rain gauges are to be used, they must be calibrated immediately after installation and prior to site data collection.
· Flow sensors shall be calibrated as in Section 12.1.4 above.
12.1.6 Sampling Techniques and Sample Preservation
Published methods are primarily used for sample collection procedures.  In the event that published methods do not exist, a performance based or standard method will be developed prior to sample collection.
Sample and analysis plans shall be developed prior to field sampling activities and all field staff will be thoroughly trained on the sample procedures prior to project sampling activities.  Training documentation will be completed and placed in the project files.  The following general topics apply:
· General sampling techniques including observations of potential sample bias during the sampling event.
· Decontamination – All sampling equipment
· Safety considerations, gloves, hazards, etc…

· Certified Pre-cleaned sample containers shall be obtained from an outside vendor or laboratory.  In the event that certification of cleanliness is not available, a sample bottle blank shall be used to assess the condition of sample containers.
· Use of Field Blanks, Equipment Blanks, and Method Blanks as appropriate.
· Sample preservation and holding time consideration and use of Temperature Blanks following the methods to be used for analysis.
· Coordination with laboratories prior to each sample event shall be conducted to ensure timely delivery of samples.
12.1.7 Chain-of-Custody Procedures
Chain-of-custody establishes documentation and control needed to identify and track samples from their time of collection to final analysis.  Maintaining records are necessary to allow tracking of the following: sample collection, transfer of samples between individuals, transportation, and delivery to a laboratory.
· Sample labels will contain unique identification numbers provided by or in coordination with laboratories in advance of sampling.
· Chain of Custody will be initiated at the first sampling site and updated at each sampling site throughout a sampling event.  A completed chain of custody will accompany each sample at all times.
· Transferring possession of samples will require documentation on the Chain of Custody record.

· Laboratories shall not be provided samples without a completed Chain of Custody.
12.1.8 Field Parameter Measurements, Calibration, and Verification
Field parameter measurements are to be conducted only by experienced Weston Field Staff.  All analytical equipment or test kits must be calibrated or verified according to the manufacturers instructions and must be validated against a certified standard or verification sample.

· Calibration records for each sampling events must be placed in the project field sampling files.

· Field Parameter Measurements, Calibration, and Verification
Field parameter measurements are to be conducted only by experienced Weston Field Staff.  All analytical equipment or test kits must be calibrated or verified according to the manufacturers instructions and must be validated against a certified standard or verification sample.  It shall be general practice to collect multiple measurements when utilizing hand held / portable meters. 
12.1.9 Hydrographs
Hydrographs which are to be included in technical reports, publications, and/or for decision making processes must be validated and reviewed by the PM.  Flow and level calculations should be verified and checked for one point on the hydrograph using a manual calculation method to verify flow calculations are correct.  All raw data used for hydrograph generation must be placed in the project files.

12.1.10 Instrument Data Downloads and Raw File Storage

All data that is logged or downloaded for watershed monitoring events will be stored on the appropriate data server that is backed up on a daily basis.  All data used in the decision making process or that which are used for calculations are to be stored on the server files.  Data is not limited to rainfall data, weather monitoring, stream level, velocity and flow data, data sondes, and field parameters.

12.1.11 Data Storage

All data files are to be stored following the Weston guidelines on Weston servers.  Work products should not be stored on local computers unless necessary in order to reduce lost files and duplicative work effort. Chemistry, microbiology, and toxicology data will be downloaded and stored in an appropriate database file using the electronic data deliverables from the appropriate submitting laboratory.    
12.1.12 Report Generation

Report generation and quality control review will follow the Weston guidelines listed in Section 2.0 of this document.
12.2 WatersHed SCIENCe Approval Matrix
For projects requiring specialty watershed science services such as watershed monitoring, watershed management plans, long-term effectiveness assessments, BMPs, bacterial source tracking, and TMDLs the following technical leads will have project review authority:

· Watershed Science Practices Team Leader/Regulatory Affairs – Lisa Kay

· Engineering/BMP/Effectiveness Assessment Lead – David Pohl

· Watershed Management Planning – Garret Williams

· Field Team Task Leader – Tommy Wells

· Stream Bioassessment Lead – Bill Isham

· Ambient Bay and Lagoon Monitoring Team Leader – Mike Angherra

· Chemistry Team Leader – David Renfrew

· Toxicological Studies Team Leader – David Moore / Wendy Rose

· Microbiology Team Leader – Larissa Aumand

· IS/Statistics – Susie Watts

· GIS Team Leader – Bruce Ferguson

· TMDLs – Steve Butkus

Projects having these elements will utilize the appropriate technical lead for QA procedures of work products.

12.3 other best practices
General

For projects requiring specialty watershed science services such as hydrology modeling, specialized analytical methods, CCTV investigations, trace analysis, engineering geology applications etc., the PM in consultation with a discipline QC coordinator will identify appropriately-qualified resources whether within WESTON or an external subcontractor, to ensure that state-of-the-art methods are being utilized and assure an independent QC review (by WESTON or an external subcontractor) of the work product. 

Figure 12-1.  Quality Control Plan for Watershed Science
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