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HANDOUT #1

INTRODUCTION TO QUALITY SYSTEM REQUIREMENTS 

Pre-Course Self Assessment
	
	Yes
	No

	1.  I know what a Quality System is.


	
	

	2.  I can describe my organization’s Quality System.


	
	

	3.  I know who my Quality Assurance Manager is.


	
	

	4.  I know EPA’s Quality System requirements.


	
	

	5.  I understand the purpose and applicability of:


-  Quality Management Plans
	
	

	
-  Quality Assurance Project Plans
	
	

	
-  Systematic Planning
	
	

	
-  Assessments
	
	

	
-  Standard Operating Procedures

	
	



HANDOUT #2 


Quality-Related Definitions

(From EPA Manual 5360, July 1998)

assessment - the evaluation process used to measure the performance or effectiveness of a system and its elements.  As used here, assessment is an all-inclusive term used to denote any of the following: audit, performance evaluation, management systems review, peer review, inspection, or surveillance.  

audit (quality) - a systematic and independent examination to determine whether quality activities and related results comply with planned arrangements and whether these arrangements are implemented effectively and are suitable to achieve objectives. 

bias - the systematic or persistent distortion of a measurement process which causes errors in one direction (i.e., the expected sample measurement is different from the sample's true value). 

calibration - comparison of a measurement standard, instrument, or item with a standard or instrument of higher accuracy to detect and quantify inaccuracies and to report or eliminate those inaccuracies by adjustments.  

data quality assessment (DQA) - a statistical and scientific evaluation of the data set to determine the validity and performance of the data collection design and statistical test, and to determine the adequacy of the data set for its intended use.

data quality objectives (DQOs) - qualitative and quantitative statements derived from the DQO Process that clarify study objectives, define the appropriate type of data, and specify tolerable levels of potential decision errors that will be used as the basis for establishing the quality and quantity of data needed to support decisions.

data quality objectives process - a systematic planning tool to facilitate the planning of environmental data collection activities.  Data quality objectives are the qualitative and quantitative outputs from the DQO Process. 

design - specifications, drawings, design criteria, and performance requirements.  Also the result of deliberate planning, analysis, mathematical manipulations, and design processes. 

document - any compilation of information which describes, defines, specifies, reports, certifies, requires, or provides data or results pertaining to environmental programs. 

environmental conditions - the description of a physical medium (e.g., air, water, soil, sediment) or biological system expressed in terms of its physical, chemical, radiological, or biological characteristics.  

environmental data -any measurements or information that describe environmental processes, location, or conditions; ecological or health effects and consequences; or the performance of environmental technology.  For EPA, environmental data include information collected directly from measurements, produced from models, and compiled from other sources such as data bases or the literature. 

environmental data operations - work performed to obtain, use, or report information pertaining to environmental processes and conditions.  

environmental processes - manufactured or natural processes that produce discharges to, or that impact, the ambient environment.  

environmental programs - work or activities involving the environment, including but not limited to: characterization of environmental processes and conditions; environmental monitoring; environmental research and development; and the design, construction, and operation of environmental technologies; and laboratory operations on environmental samples

environmental technology - an all-inclusive term used to describe pollution control devices and systems, waste treatment processes and storage facilities, and site remediation technologies and their components that may be utilized to remove pollutants or contaminants from or prevent them from entering the environment.  Examples include wet scrubbers (air), soil washing (soil), granulated activated carbon unit (water), and filtration (air, water).  Usually, this term applies to hardware-based systems; however, it also applies to methods or techniques used for pollution prevention, pollutant reduction, or containment of contamination to prevent further movement of the contaminants, such as capping, solidification or vitrification, and biological treatment.  

extramural agreement - a legal agreement between EPA and an organization outside EPA for items or services to be provided.  Such agreements include contracts, work assignments, delivery orders, task orders, cooperative agreements, research grants, state and local grants, and EPA-funded interagency agreements.

financial assistance - the process by which funds are provided by one organization (usually government) to another organization for the purpose of performing work or furnishing services or items.  Financial assistance mechanisms include grants, cooperative agreements, and government interagency agreements. 

graded approach - the process of basing the level of application of managerial controls applied to an item or work according to the intended use of the results and the degree of confidence needed in the quality of the results. 

independent assessment - an assessment performed by a qualified individual, group, or organization that is not a part of the organization directly performing and accountable for the work being assessed.  

management - those individuals directly responsible and accountable for planning, implementing, and assessing work.  

management assessment - the qualitative assessment of a particular program operation and/or organization(s) to establish whether the prevailing quality management structure, policies, practices, and procedures are adequate for ensuring that the type and quality of results needed are obtained.  A management assessment may either be performed by those immediately responsible for overseeing and/or performing the work (i.e., a management self-assessment) or by someone other that the group performing the work (i.e., a management independent assessment).

management system - a structured non-technical system describing the policies, objectives, principles, organizational authority, responsibilities, accountability, and implementation plan of an organization for conducting work and producing items and services.  

management systems review (MSR) - the qualitative assessment of a data collection operation and/or organization(s) to establish whether the prevailing quality management structure, policies, practices, and procedures are adequate for ensuring that the type and quality of data needed are obtained.  

measurement and testing equipment - tools, gauges, instruments, sampling devices or systems used to calibrate, measure, test, or inspect in order to control or acquire data to verify conformance to specified requirements.  

method - a body of procedures and techniques for performing an activity (e.g., sampling, chemical analysis, quantification) systematically presented in the order in which they are to be executed.  

observation - an assessment conclusion that identifies a condition (either positive or negative) which does not represent a significant impact on an item or activity.  An observation may identify a condition which does not yet cause a degradation of quality. 

organization - a company, corporation, firm, enterprise, or institution, or part thereof, whether incorporated or not, public or private, that has its own functions and administration.  In the context of this Manual, an EPA organization is an office, region, national center or laboratory.  

peer review - a documented critical review of work by qualified individuals (or organizations) who are independent of those who performed the work, but are collectively equivalent in technical expertise.  A peer review is conducted to ensure that activities are technically adequate, competently performed, properly documented, and satisfy established technical and quality requirements.  The peer review is an in-depth assessment of the assumptions, calculations, extrapolations, alternate interpretations, methodology, acceptance criteria, and conclusions pertaining to specific work and of the documentation that supports them. 

performance evaluation (PE) - a type of audit in which the quantitative data generated in a measurement system are obtained independently and compared with routinely obtained data to evaluate the proficiency of an analyst or laboratory.  

precision - a measure of mutual agreement among individual measurements of the same property, usually under prescribed similar conditions, expressed generally in terms of the standard deviation.  

process - a set of interrelated resources and activities which transforms inputs into outputs.  Examples of processes include analysis, design, data collection, operation, fabrication, and calculation. 

quality - the totality of features and characteristics of a product or service that bear on its ability to meet the stated or implied needs and expectations of the user. 

quality assurance (QA) - an integrated system of management activities involving planning, implementation, documentation, assessment, reporting, and quality improvement to ensure that a process, item, or service is of the type and quality needed and expected by the customer.  

quality assurance manager (QAM) - the individual designated as the principal manager within the organization having management oversight and responsibilities for planning, documenting, coordinating, and assessing the effectiveness of the quality system for the organization. 

quality assurance project plan (QAPP) -  a document describing in comprehensive detail the necessary QA, QC, and other technical activities that must be implemented to ensure that the results of the work performed will satisfy the stated performance criteria.

quality control (QC) - the overall system of technical activities that measures the attributes and performance of a process, item, or service against defined standards to verify that they meet the stated requirements established by the customer; operational techniques and activities that are used to fulfill requirements for quality. 

quality improvement - a management program for improving the quality of operations.  Such management programs generally entail a formal mechanism for encouraging worker recommendations with timely management evaluation and feedback or implementation.  

quality management - that aspect of the overall management system of the organization that determines and implements the quality policy.  Quality management includes strategic planning, allocation of resources, and other systematic activities (e.g., planning, implementation, documentation, and assessment) pertaining to the quality system.  

quality management plan (QMP) - a document that describes a quality system in terms of the organizational structure, policy and procedures, functional responsibilities of management and staff, lines of authority, and required interfaces for those planning, implementing, documenting, and assessing all activities conducted.  

quality system - a structured and documented management system describing the policies, objectives, principles, organizational authority, responsibilities, accountability, and implementation plan of an organization for ensuring quality in its work processes, products (items), and services.  The quality system provides the framework for planning, implementing, documenting, and assessing work performed by the organization and for carrying out required QA and QC.  

readiness review - a systematic, documented review of the readiness for the start-up or 

continued use of a facility, process, or activity.  Readiness reviews are typically conducted before proceeding beyond project milestones and prior to initiation of a major phase of work.  

record - a completed document that provides objective evidence of an item or process.  Records may include photographs, drawings, magnetic tape, and other data recording media.

scientific method - the principles and processes regarded as necessary for scientific investigation, including rules for concept or hypothesis formulation, conduct of experiments, and validation of hypotheses by analysis of observations.

self-assessment - assessments of work conducted by individuals, groups, or organizations directly responsible for overseeing and/or performing the work. 

standard operating procedure (SOP) - a written document that details the method for an operation, analysis, or action with thoroughly prescribed techniques and steps, and that is officially approved as the method for performing certain routine or repetitive tasks.

supplier - any individual or organization furnishing items or services or performing work according to a procurement document or financial assistance agreement.  This is an all-inclusive term used in place of any of the following: vendor, seller, contractor, subcontractor, fabricator, or consultant. 

surveillance (quality) - continual or frequent monitoring and verification of the status of an entity and the analysis of records to ensure that specified requirements are being fulfilled.

technical assessment - the evaluation process used to measure the performance or effectiveness of a technical system and its elements with respect to documented specifications and objectives.  Such assessments may include qualitative and quantitative evaluations.  A technical assessment may either be performed by those immediately responsible for overseeing and/or performing the work (i.e., a technical self-assessment) or by someone other that the group performing the work (i.e., a technical independent assessment).

technical review - a documented critical review of work that has been performed within the state of the art.  The review is accomplished by one or more qualified reviewers who are independent of those who performed the work, but are collectively equivalent in technical expertise to those who performed the original work.  The review is an in-depth analysis and evaluation of documents, activities, material, data, or items that require technical verification or validation for applicability, correctness, adequacy, completeness, and assurance that established requirements are satisfied. 

technical systems audit (TSA) - a thorough, systematic, on-site, qualitative audit of facilities, equipment, personnel, training, procedures, record keeping, data validation, data management, and reporting aspects of a system. 

user - an organization, group, or individual that utilizes the results or products from environmental programs or a customer for whom the results or products were collected or created. 

validation - confirmation by examination and provision of objective evidence that the particular requirements for a specific intended use are fulfilled.  In design and development, validation concerns the process of examining a product or result to determine conformance to user needs.

verification - confirmation by examination and provision of objective evidence that specified requirements have been fulfilled.  In design and development, verification concerns the process of examining a result of a given activity to determine conformance to the stated requirements for that activity. 
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HANDOUT #4
E4 Structure


ANSI/ASQC E4-1994, Specifications and Guidelines for 


Quality Systems for Environmental Data Collection 


and Environmental Technology Programs
EPA has adopted the American National Standard ANSI/ASQC E4-1994, Specifications and Guidelines for Quality Systems for Environmental Data Collection and Environmental Technology Programs, as the basis for its quality system.  E4 is a national consensus standard authorized by the American National Standards Institute (ANSI) and developed by the American Society for Quality (ASQ). 

The standard is modular in design and is organized into three parts.  Part A describes the quality management elements that are common to environmental programs regardless of their technical scope.  The other parts of the standard contain the quality system elements applicable to technical areas.  The specific applicability of the standard (or parts thereof) to individual environmental programs is left to the user of the standard to determine. 

Part A describes the quality management elements needed for managing environmental programs effectively.  These include: 



management and organization, 



quality system and description,



personnel qualification and training 


procurement of items and services, 


documentation and records, 


computer hardware and software,


planning,


implementation of work processes,


assessment and response, and


quality improvement.

Part A defines the framework containing the common quality management practices that enable project-specific operations to be planned, implemented, and assessed.  These elements are used in conjunction with the other parts of the standard to formulate a complete quality system. 

Part B contains the additional quality system elements needed to plan, implement, and assess environmentally-related data operations, including the collection, handling, analysis, and evaluation of environmentally-related data.  The Part B elements must be used in conjunction with Part A in order to provide an adequate quality system for collecting and evaluating environmental data.  Such data include chemical, biological, toxicological, ecological, radiological, and physical data.  These data may be obtained directly from the environment or from systems representing environmental conditions, such as laboratories or test chambers.  The activities described in Part B have traditionally been associated with environmental monitoring.  Part B elements also apply to the collection of environmental data that are used directly to design, construct, or operate environmental technology.  The program elements contained in Part B are:


planning and scoping,


design of data collection operations,


implementation of planned operations,


quality assessment and response, and


assessment and verification of data usability. 

Environmental data also include data derived from samples collected from the environment, the results of other analytical testing (e.g., geophysical, hydrogeological) of environmental conditions, and process or physical parameters from the operation of environmental technologies.  Part C provides the additional quality system elements pertaining to environmental technology (and their system components) that remediate environmental contamination, prevent or remove pollutants from process discharges, or dispose of or store hazardous, radioactive, and/or mixed wastes.  The Part C elements must be used in conjunction with Part A to provide an adequate quality system for the design, construction, and operation of environmental technology.  The program elements contained in Part C are:


planning, 


design of systems,


construction/fabrication of systems and components,


operation of systems, 


quality assessment and response, and 


verification and acceptance of systems

The Part C elements describe the project-specific activities needed to plan, implement, and assess the design, construction, and operation of such technologies, and to ensure that the technologies will perform as intended.  Environmental process or condition characterization activities that produce data used in support of the design, construction, and operation of environmental technology must be conducted according to the specifications of Part B.  

Copies of the ANSI/ASQC E4 may be purchased from:





ASQC Quality Press





P.O. Box 3005





Milwaukee, WI  53201-3005





Phone: (800) 248-1946





www.asq.org

HANDOUT #5
Determining the Quality Requirements for Financial Agreements with EPA

	
	Contract


	Cooperative
Agreement


	Grant*


	Inter-Agency
Agreement


	Unfunded
Mandate



	Contractor
	48 CFR 1546

48 CFR 46
	N/A
	N/A
	N/A
	N/A

	Federal

Agency
	N/A


	N/A


	N/A


	Negotiated into
each agreement
	Contained in specific Federal Regulation that requires data collection

	Hospital
	48 CFR 1546
48 CFR 46


	40 CFR 30


	40 CFR 30


	N/A


	Contained in specific Federal Regulation that requires data collection

	Institute
of Higher
Education
	48 CFR 1546
48 CFR 46


	40 CFR 30


	40 CFR 30


	N/A


	Contained in specific Federal Regulation that requires data collection

	Local
Government
	48 CFR 1546
48 CFR 46


	40 CFR 31
40 CFR 35


	40 CFR 31
40 CFR 35


	N/A


	Contained in specific Federal Regulation that requires data collection

	Non-profit
Organization
	48 CFR 1546
48 CFR 46


	40 CFR 30


	40 CFR 30


	N/A


	Contained in specific Federal Regulation that requires data collection

	Regulated
Entity
	N/A


	N/A


	N/A


	N/A


	Contained in specific Federal Regulation that requires data collection

	State
Government
	48 CFR 1546
48 CFR 46


	40 CFR 31
40 CFR 35


	40 CFR 31
40 CFR 35


	N/A


	Contained in specific Federal Regulation that requires data collection

	Tribal
Government
	48 CFR 1546
48 CFR 46


	40 CFR 31
40 CFR 35


	40 CFR 31
40 CFR 35


	N/A


	Contained in specific Federal Regulation that requires data collection

	*Grants include Performance Partnership Grants and Performance Partnership Agreements.


Federal Regulations 

48 CFR 1546: Requires the development of a Quality Management Plan and/or a Quality Assurance Project Plan. This regulation will be removed pending notice in the Federal Register.

48 CFR 46: Allows Federal Agencies to select a national consensus standard as a basis for their quality requirements. EPA intends to select ANSI/ASQC E4 as the basis for its quality requirements and require that applicants/contractors, through revised clauses, submit a Quality Management Plan (or equivalent) and/or a Quality Assurance Project Plan (or equivalent) to demonstrate conformance to the standard. The selection of E4, the revised contracting clauses, and the removal of 48 CFR 1546 will be effective pending notice in the Federal Register. 

40 CFR 30: Grantee must comply with the American National Standard, ANSI/ASQC E4. EPA requires that grantees submit a Quality Management Plan and/or a Quality Assurance Project Plan to demonstrate conformance.

40 CFR 31: Requires grantee to develop and implement quality assurance practices to produce data of adequate quality to meet project objectives.  To clarify this requirement, EPA has issued clarifying language, posted at www.epa.gov/ogd/qa.htm, which is consistent with 40 CFR Part 30.  In essence, the clarifying language states that a grantee must have a quality system that conforms to the American National Standard, ANSI/ASQC E4-1994 and is required to submit a Quality Management Plan and/or a Quality Assurance Project Plan.

40 CFR 35: Requires grantee to comply with 40 CFR 31. For the full text of 40 CFR 35, see qa_cfrs.html#40PART35. 


QUALITY MANAGEMENT PLAN (QMP) EXAMPLE
INSTRUCTIONS:

You have just been appointed Director of the Office for a Clean Environment (OCE). Among the items waiting on your desk for approval is your new office's Quality Management Plan submission.  You study this document carefully in order to learn how a key component of your organization is structured.

Since you understand the importance of Quality Management Plans (QMPs) and know what belongs in them, it's easy for you to determine that the document you are reviewing is a dreadful mess.  There are at least ten fundamental flaws in this plan.  Your new office clearly needs help!

In order to focus on the necessary revision process, you should now do the following:

1.
On a piece of paper, list the major deficiencies in this QMP. 

2.
Briefly describe how to correct each deficiency.  After you have listed the plan's deficiencies and described how to correct them, be prepared, as part of the ensuing class discussion, to discuss them.

3.
Discuss some consequences to your organization's quality assurance effort if the deficiencies are left uncorrected.
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1.
MANAGEMENT AND ORGANIZATION
1.1
 ENVIRONMENTAL DATA COLLECTION ACTIVITIES  (EDCAs)

OCE is responsible for ensuring that all aspects of the environment we live in are clean and healthy.  To carry out its mission, OCE is organized into five divisions:   1) the Division of Clean Air; 2) the Division of Clean Water; 3) the Division of Clean Land; 4) the Division of Research and Development; and  5) the Division of Administration and Support.  Each division is headed by a Division Director who reports directly to the Director, OCE.  The Director, OCE, determines which aspects of the environment are not clean and healthy and reports these findings to the Assistant Administrator, EPA.  OCE's Quality Assurance Officer reports directly to the Director of the Division of Administration and Support.

Data collection activities are carried out under the direction of the responsible Division Director, who communicates the results of these activities to the Director, OCE.

1.1.1
In-House Projects

Intramural projects involving environmentally-related measurements are conducted by the Divisions of Clean Air, Clean Water, and Clean Land.  The Division Director determines which projects require QA Project Plans.

1.1.2
Extramural Projects

Extramural projects involving environmentally-related measurements are also conducted by independent contractors.  The Division Director designates a staff person to oversee the implementation of these projects.  The designated individual determines the need to develop QA Project Plans.

1.2
DATA GENERATION DELEGATED TO REGIONAL OFFICES

OCE periodically meets with Regional personnel on QA issues to assure that the Regional Offices give appropriate priority to QA.

1.3
QA RESPONSIBILITIES
1.3.1
Organization, Delegations, and Responsibilities

The Director, OCE, is responsible for ensuring that QA is an integral part of OCE operations.  Division Directors are responsible for overseeing the collection of data derived from environmentally-related measurements whose quality is known.  Management of in-house and extramural projects is delegated to a responsible staff person.

1.3.2
Responsibilities/Authorities of the QAO

The Quality Assurance Officer (QAO) is an important link in the management and implementation of OCE's QA program.  The QAO reports directly to the Chief, Administration Section in the Division of Administration and Support.  The QAO is responsible for ensuring that OCE has an approved Quality Management Plan.

2.0
QUALITY SYSTEM AND DESCRIPTION

2.1
 QA POLICY STATEMENT
It is the policy of the Office for a Clean Environment (OCE) to ensure the generation of data derived from the environmentally-related measurements whose quality (i.e., precision, bias, completeness, representativeness, and comparability) is known.  The Office's quality assurance effort is accomplished through the development and implementation of a Quality Management Plan.

This document sets forth the QA policies, procedures, and management systems needed by OCE to implement its QA program. 

2.2
QA PROGRAM TOOLS
The OCE uses the latest QA tools available to obtain good data.  These tools include QA Project Plans (QAPPs), audits, and Standard Operating Procedures (SOPs).  The OCE always uses the latest guidance from headquarters on these QA tools and adds changes to the guidance for application to specific projects as determined by the project officer.

3.
PERSONNEL QUALIFICATIONS AND TRAINING
OCE has a trained and competent staff capable of ensuring that the Office's QA effort is carried out efficiently and in a timely manner.  Consequently, there is no need for a formal QA training program.

4.
PROCUREMENT OF ITEMS AND SERVICES
The OCE follows the procurement regulations to the letter in acquiring any necessary items or services.  The project officer determines if QA is required on any procurement and tells the procurement office what should be included in the procurement.

5.
DOCUMENTS AND RECORDS
5.1
DOCUMENTS
The OCE keeps its documents in a library where all staff can have access to them, including documents prepared by contractors and others.

5.2
RECORDS
The official records for a contract are kept by the Contracts Officer.  Other records may be kept by the Project Officer until a project is finished.  The Project Officer determines how long to retain the records and how to dispose of them.

6.
COMPUTER HARDWARE AND SOFTWARE
The OCE uses the latest in personal computers to perform project work.  Project officers use PCS to evaluate data collected and to track projects with spreadsheets.  When too many data are received, the data are loaded into the EPA mainframe computer so that models can be used on that data.

The OCE has a cooperative agreement with Whatsamatta U. that provides a Ph.D. statistician and two part-time statistics students to perform analyses of data collected and audit results.

7.
PLANNING
7.1
PLANNING FOR DATA GENERATION

7.1.1
Data Quality Objectives

Data Quality Objectives (DQOs) are established for many projects conducted by the Divisions of Clean Air, Clean Land, and Clean Water.  The decision to develop DQOs for a specific project rests with the Division Directors.  When the decision is made to develop DQOs for a particular project, they are developed by the Project Officer with lead responsibility for the activity.  (DQOs are based primarily on the capabilities and limitations of the applicable equipment and measurement methods.)

7.2
 ANNUAL PLANNING
The Director, Division of Administration and Support, meets annually with the QAO to plan OCE quality assurance efforts for the year.  Although QA activities are not a line item in the OCE budget, the QAO tries to ensure that adequate resources are provided for OCE's quality assurance program.

8.
IMPLEMENTATION OF WORK PROCESSES
The Project Officer is responsible for implementing the projects of the OCE through contracts, work assignments, cooperative agreements, and grants.  

9.
ASSESSMENT AND RESPONSE
9.1
THE AUDIT/REVIEW PROGRAM

OCE periodically conducts audits of its QA program and data collection activities.  The Division of Administration and Support schedules and conducts the following audits on an "as needed" basis:   


Data quality audits; 


Performance evaluations;


Technical systems audits.  

Follow-up of audit results is left up to the appropriate Project Officer.

10.
QUALITY IMPROVEMENT
The Director, OCE, reviews the performance of Project Officers in the Office to determine where improvements can be made.  Division Directors determine when corrective actions are needed to improve work.

QUALITY MANAGEMENT PLAN (QMP) EXAMPLE

ANSWER SHEET
Here are some of the flaws of this QMP.  See how many of them you were able to find.

1.
There is no indication that senior management (the Director of OCE and the Assistant Administrator for Clean Environment) is involved in OCE's QA Program.


The AA for a Clean Environment or his/her representative does not even review the plan before it goes to QAD (see identification and approval page).


There is no organization chart showing lines of authority and reporting.

2.
Data Quality Objectives are developed only by the individuals responsible for the data collection (the division directors); there's no structure that ensures the involvement of other parties (such as the Director of OCE, the person responsible for making decisions based on the data collected).  Moreover, DQOs should be based on Agency decision-making needs, not on the capabilities and limits of methods and equipment.

3.
There's no statement of who is responsible for approving Quality Assurance Project Plans (e.g., the division chiefs).

4.
There is no statement about what kinds of projects require Quality Assurance Project Plans.

5.
Standard Operating Procedures are not defined or referenced.

6.
There is no commitment to do Management Systems Reviews.

7.
There are no follow-up procedures to ensure that audit results get implemented.

8.
The QAO reports at a very low level in the organization, i.e., the Chief of the Administration Section in the Division of Administration and Support.

9.
The QAO appears to be responsible for getting adequate resources for QA.

10.
There is no commitment to training.

11.
There are no established procedures other than periodic meetings for QA in the oversight of regional and state programs.
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QUALITY ASSURANCE PROJECT PLAN (QAPP) EXAMPLE
INSTRUCTIONS:

The Agricultural Engineering Department at Midland Technical Institute has developed a project to demonstrate the effect of agricultural best management practices (BMPs) on reducing non-point source pollution at the Upper Sassafras Creek Watershed.  Take a look at their QAPP and see if you can find any errors.  Compare the QAPP to the elements specified in QA/R-5 for QAPPs.



Do you think the plan should be approved?  



How can the QAPP be improved?


QUALITY ASSURANCE PROJECT PLAN
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1.0
PROJECT ORGANIZATION
This project is developed by the Agricultural Engineering Department of Midland Technical Institute (MTI) in Carlton County. The organizational structure of the project is given in Figure1.

2.0
PROBLEM DEFINITION/BACKGROUND
This project will demonstrate the effect of agricultural best management practices (BMPs) in reducing non-point source pollution over a long-term period. The project is scheduled to begin in March 1995.

2.1
Objectives.   The objectives of the project are to:



Develop a water quality and land-use monitoring system;



Maintain the monitoring system over the life of the project;



Collect and analyze water quality samples and land-use management data; and



Establish a data base management system to store and retrieve hydrologic and water quality data.

3.0
PROJECT DESCRIPTION
3.1
 Data Usage  

The data collected will be used to quantify the effects of BMPs on water quality of surface runoff.  The data will also be used to study the effects of marshlands on water quality.  The resulting data base will be valuable for developing computer models to simulate and evaluate BMP effectiveness.

3.2
Sampling Network Design and Rationale  

The site selected for this project was the Upper Sassafras Creek Watershed because a previous study had identified the agricultural areas in this watershed as having high pollution potential.  The monitoring plan includes dry and wet weather physical and chemical monitoring of surface water.

Sampling locations were chosen that best represent the watershed.  Figure 2 shows the location of the data collection sites.  Table 1 lists the monitoring parameters and their frequency of collection.

Physical and chemical characteristics of surface water quality will be monitored at stations W1-W3.  Refrigerated water quality samplers controlled by microprocessor-based data loggers, will be used to collect discrete water samples during storm flows for chemical analysis. Instantaneous grab samples for dry weather nutrient analysis will be collected weekly at stations W1-W3.

Figure 1.  Organizational Structure
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Figure 2.   Data Collection Sites on the Sassafras Creek Watershed

TABLE I

MONITORING PARAMETERS________________________________________________                                                                                               

Site


Type of Sample   
Matrix


Parameters
Frequency 

W1-W3

Controlled    

Surface

TSS

0.2 ft.

Nitrate

change in

Ammoniathe 
stage










TKN










Total Nitrogen










Ortho -P










Total -P










Filterable










Total -P










Ch. Oxygen










Demand

P1-P6


Controlled

Rainfall

Quantity
10 min.










Intensity
10 min.

W1-W3, P5

Controlled

Air


Temperature
10 min.

W1-W3

Controlled

Surface

Stage

10 min.







Runoff

P5


Controlled

Air


Relative
10 min.










Humidity










Wind direction










Wind speed










Pan










evaporation

W1-W3

Grab


Surface

Biological
monthly







runoff


Protozoans

W1-W3

Grab


Surface

Pesticides
monthly,







runoff




storms

Biological sampling will be conducted monthly at stations W1-W3.  Biological monitoring stations will be located in the main stream channels at a variety of locations above and below each water quality monitoring station to assess the biotic community as affected by agricultural activities and the marsh.  Instantaneous grab samples for pesticide scans will be obtained monthly at stations W1-W3.

All the samples collected during dry weather as well as storm events will be transferred to the Water Quality Lab at MTI for analysis.  Samples will normally be analyzed 2-3 weeks later.  However, biological samples will be collected, transferred to the lab, and analyzed within 24 hours.

Precipitation measurements will be made at stations P1-P6.  These data will be analyzed at 6-month intervals to determine the adequacy of coverage.  A standard weather station located at station P5 will take measurements of soil and air temperature, relative humidity, wind speed and direction, pan evaporation, and soil moisture in addition to precipitation.

A land-use survey following procedures outlined by Medford and Pierce (1987) will be conducted immediately after spring crops are planted and again immediately after fall harvest and planting of winter wheat.  The survey will provide documentation of agricultural management practices used, with emphasis on describing existing cropping sequences, tilling practices, and chemical and pesticide loadings.

4.0
QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA



The data collection sites have been carefully selected to assure data comparability with data from other monitoring projects.  Stream sample site W1 is representative of the water quality of a freshwater marsh effluent draining agricultural lands.  Sites W2 and W3 represent characteristics of the water quality of streams draining agricultural lands.  All sites have significant base flow indicating the significance of interflow in the water bed.

Information about data quality requirements for precision and accuracy is included in Table II.  It should be noted that the Water Quality Lab at MTI is not scheduled to open until July 1995.  Thus, estimates are expected to improve as data are accumulated and experience gained.

5.0
SPECIAL TRAINING REQUIREMENTS/CERTIFICATIONS
No special training or certifications are required.  MTI staff is fully trained and qualified to perform the work.

TABLE II

DATA QUALITY REQUIREMENTS

___________________________________________________________________________________________

Parameter
Sample
Detection
Quantita-
Estimated          Estimated

            
Matrix
Limit
tion Limit
Accuracy            Precision

TSS
 all
0.01 mg/1
--
1% relative        +1mg/1





error
  - 





COD
 all
5 mg/1
15 mg/1
1% relative        +1 mg/1





error
  -

NH3-N
 all
0.02 mg/1
1 mg/1
99-107%           +0.0l g/1






  -

NO3-N
 all
0.2 mg/1
1 mg/1
96-100%           +0.01 mg/1





recovery
  -

T-P
 all
0.1 mg/1
5 mg/1
86-96%             +0.01 mg/1





recovery
  -  

TKN
 all
0.02 mg/1
1 mg/1
bias %-25%       +0.01 mg/1






  -

PO4
all
0.02 mg/1
1 mg/1
89-96%              +0.01 mg/1





recovery
           -

6.0
DOCUMENTATION AND RECORDS
The Project Officer will retain records of the data collection activity until the completion of the final report.  Computerized records will be maintained in the MTI computerized data base management system.

7.0
SAMPLING PROCESS DESIGN
See Figure 2 for a map of the site indicating the sampling locations.  The rationale for the sampling design is given in the Project Description section.

8.0
SAMPLING METHODS REQUIREMENTS
Sampling procedures have been developed to meet the project objectives in a cost-effective manner.

Samples will be collected from the midpoints of the stream approximately 10 feet above the stream bed with automated sampling equipment.  The monitoring equipment will include both microprocessor-based data loggers and conventional mechanical equipment (strip charts).  Data will be stored in data loggers and periodically transferred to portable computers at MTI.  The strip chart is a backup system for water level measurements.

Water quality samples will be collected once per week at each site during dry weather (base flow).  During wet weather samples are to be collected with every 0.2 foot change in stage at sites W1-W3.

Biological samples will be collected monthly by sampling water for algae population and substances for protozoans and related microorganisms.  Algalprotozoan communities will be collected using standardized substrates to allow direct comparisons between sites.

9.0
SAMPLE HANDLING AND CUSTODY REQUIREMENTS
Samples will be placed in temporary storage in a refrigerated sampler at W2, where they will be frozen at -2C.  Holding time for the samples will be 90 days.  (Biologicals will be analyzed within 24 hours of collection.)  The samples will then be transported to the Water Quality Lab, where they will remain frozen until analysis is begun.  Once analysis begins, the samples will be stored at 4C.

Samples will be removed from the samplers within 24 hours after each storm event and stored in a freezer on site by a technician who lives near the monitored watershed.  Samples will be then be transported to the Water Quality Lab at MTI for analysis.  Samples will not be discarded until all analyses have been completed and checked.

A sample tracking sheet will be provided that contains information such as the sample date, location sampled, type of sample, number of samples, and person who sent the sample.

10.0
ANALYTICAL METHODS REQUIREMENTS

Table III gives a reference for each analytical method that will be used by the project.

11.0
QUALITY CONTROL REQUIREMENTS
Table IV contains a precision/accuracy protocol for QC checks.  A comprehensive QC plan for the field has been prepared and is available from the QA Officer.

12.0
INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE REQUIREMENTS
Operation and preventive maintenance procedures for stream flow and precipitation measurement that are given by Bloch, et al. (1986) will be followed.  The W1-W3 data logger power and sampler power instrumentation will be checked weekly and charged.  The P1-P6 power rainfall instrumentation will be checked weekly and replaced if necessary.  The battery supplies for power equipment will be checked once a month and replaced or recharged if necessary.

Relative humidity, wind direction, and wind speed will be checked by comparing the output of the field instruments with the output of other instruments known to be accurate.  Pan evaporation will be checked weekly.

13.0
INSTRUMENT CALIBRATION AND FREQUENCY
The calibration procedures that will be followed for water level recorders, as well as for dual and single traverse continuous recording rain gauges, are given by Bloch, et al. (1986).

Although precalibrated devices will be used to measure stream flow, limited current meter measurements will be undertaken to verify the stage-discharge relationship following procedures outlined by Bloch, et al. (1986).  Low flow measurements with current meter are to be made every 6 months and a minimum of 3 events each year are to be made at flow rates greater than 1-foot stage.

For other field equipment, the schedule is as follows:  The P1-P6 power rainfall instrumentation will be calibrated quarterly.  Air temperature will be measured by copper-constant thermocouples, which should be accurate to 1.6C uncalibrated.  It will be calibrated annually.  Pan evaporation will be calibrated monthly only in the sense that the stage change will be measured when a known amount of water is added to the pan.

TABLE III

ANALYTICAL METHODS

_____________________________________________________________________________

Parameter
      Number of
Sample Matrix
 Method


      Samples

 Reference

_____________________________________________________________________________

TSS
      all

Water
 209C1
COD
      all

Water
 508C1
NH3-N
      all

Water
 4l7G1
NO3-N
      all

Water
 006302
T-P
      all

Water
 006252
TKN
      all

Water
 006692
PO4
      all

Water
 424G1
_____________________________________________________________________________

1  Standard methods for examination of water and waste water, 16th

   ed., 1985, American Public Health Association, Washington, D.C.

2  Manual for chemical analysis of water and wastes, 1974, U.S.

   Environmental Protection Agency, Washington, DC







TABLE IV

QC CHECKS FOR PRECISION AND ACCURACY

_____________________________________________________________________________

Parameter

Sample Matrix

Precision/Accuracy





Protocol

____________________________________________________________________________

TSS

all

1 duplicate/20 samples





1 standard/day

COD

all

1 duplicate/5 samples





6 standard/40 samples

NH3-N

all

5 standards/30 samples





1 NBS standard day

NO3-N

all

4 standards/30 samples





1 NBS standard/day

T-P

all

5 standards/30 samples

 



1 NBS standard/day

TKN

all

4 standards/30 samples





1 NBS standard/day

PO4

all

6 standards/30 samples





1 NBS standard/day

_____________________________________________________________________________

14.0
INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND CONSUMABLES
No special requirements are needed.

15.0
DATA ACQUISITION REQUIREMENTS FOR NON-DIRECT MEASUREMENTS
No data will be used from other sources.

16.0
DATA MANAGEMENT
All hydrologic and water quality data will be entered into the Agricultural Engineering Department's data base management system.

17.0
ASSESSMENTS AND RESPONSE ACTIONS
During the first year, Tom Bradley from the Midland Department of Soil and Water Conservation will evaluate the process and quality of performance at approximately 3 month intervals and report findings to Agnes Smith, Agricultural Engineering Department MTI.

All measured parameters will be observed at least weekly to ensure that the data are reasonable.  Limits established as DQOs will be used to trigger corrective actions regarding data acceptability.

All field instrumentation will be inspected on a weekly basis for correction of any malfunction.  The control sections, approximately 10 feet above runoff measuring sites at W1-W3, will be surveyed periodically to account for any channel or cross section modifications.

The MTI SOP manual contains detailed descriptions of all corrective mechanisms for field and laboratory procedures.

18.0
REPORTS TO MANAGEMENT
Interim QA reports will be issued every quarter during the course of the study.  A final report will be issued at project termination and is the responsibility of the Project Director, Richard Kilroy.

19.0
DATAREVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS
Data reduction and reporting procedures that will be followed are given by Bloch et al. (1986).  Additional details are given in Medford and Pierce (1987); Farrer and Rodriquez (1985); and Farrer, Simon, and Hall (1983).

20.0
VALIDATION AND VERIFICATION METHODS
Data validation procedures that will be followed are given in Bloch et al. (1986), and Farrer, Simon and Hall (1983).

21.0
RECONCILIATION WITH USER REQUIREMENTS
The Project Officer is responsible for assuring that the data produced from this project satisfy the user requirements by satisfying the data quality objectives.  This will be done be comparing the precision and accuracy obtained with the goals specified.

22.0
REFERENCES
· Bloch,S., N. S. Riley, N. Wright, and A. Sonowski.  1986

.
Conducting field research in agricultural hydrology.

Agricultural Handbook No. 95.  Washington, D.C.:  U.S.


Department of Agriculture.


Farrer B., and H. Rodriquez.  1985.  Runoff and precipitation


data collection procedures.  Bulletin 38.  Greentown: Midland


Technical Institute, Agricultural Engineering Department.


Farrer, B.,  L.C. Simon, and M. Hall.  1983.  Hydrological


data validation and reporting.  Bulletin 64.  Greentown:


Midland Technical Institute, Agricultural Engineering


Department.


Medford, C., and B. Pierce.  1987.  Computer-based management


systems for analyzing hydrologic data.  Agricultural Handbook


No. 112.  Washington, D.C.:  U. S. Department of Agriculture.

QUALITY ASSURANCE PROJECT PLAN (QAPP) EXAMPLE

ANSWER SHEET

Here are some of the many inadequacies of this QAPP.  See how many of them you found.

Title Page

Approval signatures have not been provided.


No date is given for the QAPP.


Two project officers are listed.  Who is really in charge?

Table of Contents

There is no list of individuals receiving official copies of the QAPP other than the project officers and the QA Officer.  There is no indication that others working on the project will receive the QAPP.

1.0
Project Organization

Specific responsibilities of key personnel should be defined in adequate detail, especially the QA and QC personnel.


The QAO is also responsible for data processing.


Phone numbers are not provided


No information about personnel qualifications is given.

2.0
Problem Definition/Background

The real purpose of the project is unclear.  Several statements in the QAPP suggest multiple purposes and some objectives are not even addressed by the body of the QAPP.


There is no clear statement of the problem to be solved by collecting the environmental data.


It is unclear what data are needed to address the intended use of the results.

3.0
Project Description

No start or end date is given for the project.


The phrase “sampling locations were chosen that best represent” is vague.


The test does not identify who will do the sampling and who will do the analytical work.

4.0
Quality Objectives and Criteria for Measurement Data

The Data Quality Objectives (DQO) Process does not appear to have been applied effectively.  Only precision and accuracy objectives are given, but there is a vague reference to comparability.


Laboratory capabilities have been confused with the objectives of the study.  Precision, accuracy, and completeness are not addressed in the context of DQOs.


Presentation of accuracy requirements for TKN is questionable.

5.0
Special Training Requirements/Certifications

The QAPP claims that no special training or certifications are required and that all staff members are fully qualified to perform the work.  Since no information on the personnel qualifications were provided in the QAPP, this claim may have to be accepted at face value.

6.0
Documentation and Records

No process for records identification, storage, and maintenance is given, except that the project officer will retain records until the completion of the final report.


No retention or final disposition requirements are given.


No information is given on who will review and approve the final report.

7.0
Sampling Process Design

The rationale for the sampling locations is vague.


No evidence of formal experimental design is included.

8.0
Sampling Methods Requirements

Freezing is not a recognized method of preservation.


The number of samples is not provided.


Sample holding times are not included.


No information is provided on blanks.


No information is provided on record keeping.


No time considerations are mentioned for shipping samples to the laboratory.


Information on preparation of sampling equipment and containers to avoid contamination is vague.

9.0
Sample Handling and Custody Requirements

Sampling holding times have not been addressed given that the laboratory does not open for several months.


Methods of shipping samples to the lab are not specified.


No laboratory custody procedures are listed.


No information regarding sample labels or forms for recording the exact location of samples has been provided.


A drawing of tracking report forms would be helpful.


Storage temperature is incorrect.

10.0
Analytical Methods Requirements

Analytical methods should reference the SOPs.


References to the EPA Manual for Chemical Analysis should be changed to a later edition.

11.0
Quality Control Requirements

The frequency of precision checks is only specified for TSS and COD.


No other QC checks are discussed -- is this complete?


The QC plan mentioned should be attached.

12.0
Instrument/Equipment Testing, Inspection, and Maintenance Requirements

The operation and maintenance procedures are referenced in a text that is not included with the QAPP and, therefore, cannot be examined for adequacy to this project.


No list of critical spare parts is given.


No inspections or testing protocols are specified for the instrumentation.

13.0
Instrument Calibration and Frequency

The calibration procedures are referenced in a text that is not included with the QAPP, and therefore, can not be examined for adequacy to this project.


No references to traceable standards are specified.


No provision is made for addressing instrumentation and equipment no longer in control.

14.0
Inspection/Acceptance Requirements for Supplies and Consumables

Not applicable since none were required.

15.0
Data Acquisition Requirements for Non-Direct Measurements

Not applicable since none were  required.

16.0
Data Management

No information on the required data elements for the data base are given.


No criteria for data entry are given (i.e., field checks, range checks, etc.)


No information on data transfer is provided.

17.0
Assessments and Response Actions 

It is unclear if the QAO is responsible for performance and systems audits.


It is unclear what assessments will be performed and when.


The process for reporting and evaluating the assessment findings is unclear.


The responsibility for corrective (response) action is not defined.


The ATI SOP Manual is not available for examination to determine its adequacy for this project

18.0
Reports to Management

No information is provided on the content or requirements for each report.


The distribution list for the interim QA reports is not provided.

19.0
Data Review, Validation, and Verification Requirements

Data reduction procedures reference texts not available to the reviewer.


No specific requirements or expectations for data validation and verification are given.

20.0
Validation and Verification Methods

Data validation and reporting procedures are referenced in texts that are not included with the QAPP and, therefore, cannot be examined for adequacy to this project.

21.0
Reconciliation with User Requirements

No details are given regarding how the results will be resolved with the expected goals. 


There is no discussion of what happens if the results fail to satisfy the requirements.

22.0
References

The reference list is incomplete.  It does not include citations for the specific methods proposed or for all of the publications. 
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