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Introduction

This template should be used to prepare an organization’s quality assurance project plan, or QAPP.  A QAPP is to be developed for any and all environmental monitoring elements that are contained within the overall project.  If the project includes activities besides monitoring, the non-monitoring elements do not need to be included within the framework of the technical QAPP. However, the entire project may benefit from the structure and organization of a QAPP. 

This QAPP template is primarily used for technical environmental data monitoring projects. Projects that do not include technical elements can be addressed under an administrative QAPP, which is a modification of the technical equivalent. An administrative QAPP template can be found under separate documentation. 
To use this template:

Replace the shaded gray areas of this document with your project information; text in grey highlight is provided for examples and explanation of each element. 
If an element in the template is not appropriate to your project, check with the project manager at the Kentucky Division of Water to ascertain the specific requirements. Elements that are agreed upon by all parties that are not applicable can be indicated as such in the QAPP text. Sections should not be left out of the QAPP, but ‘N/A’ inserted under the section header.

The chapter and section headings follow the Environmental Protection Agency’s format from their guidance documents on preparing QAPPs.  See the reference section at the end of this document for EPA guidance documents. Using the EPA format and section headings will allow efficient review of your QAPP, but the EPA format is not required. 

This template has been prepared by the Kentucky Division of Water Quality Assurance Program. Contact Lisa Hicks at 502-564-3410, or lisa.hicks@ky.gov with questions or comments. 
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A3. Distribution List

List all the individuals (along with their titles, organizations, and contact information) who will receive the approved Quality Assurance Project Plan (QAPP) and any subsequent revisions.  Include all persons who are responsible for project implementation (including project managers, QA managers, field staff and representatives of all groups/agencies involved). 
Below are two example outlines of how you may present the information for this section. Please revise/edit the information, as appropriate, for your project team. 

Example 1 

Name:

Title:

Organization:

Contact Information (Address, Telephone, E-mail, etc.).:
Name:

Title:

Organization:

Contact Information (Address, Telephone, E-mail, etc.):
Example 2

The following individuals may be reached at:

A. Adams (a.adams@qqq.edu)

B. Black (b.black@xxx.gov)

C. Carmine (c.carmine@aaa.com)
100 Blank Lane
Frankfort, KY 40601

Phone: 502-555-5555
A4. Project / Task Organization

Identify the individuals and organizations participating in the project, and discuss their specific roles and responsibilities.  Include program or project management, personnel responsible for conducting project activities, the project QA manager, and points of contact and associated organizations for all consultants, contractors, and/or laboratories. Whenever possible (depending on the size of the organization), ensure that the project QA manager is independent of the staff generating the data.

Provide a concise organizational chart (as a Figure) showing the relationships and lines of authority/communication for all project people and organizations. Provide details within levels for project level activities.

Figure 1  Example Organizational Chart
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Below is some example language to consider including for KDOW staff.  Please revise/edit the information, as appropriate, and ensure the name of the individual associated with each title is presented.
Kentucky Division of Water Project Manager will be the responsible official for this project overseeing overall project operations and budget, as well as tasking contractors with work required to complete this project.  He/she will communicate project needs to the contractor’s project manager.

Lisa Hicks, Kentucky Division of Water QA Manager will be responsible for reviewing and approving the QA Project Plan.  She may provide technical input on proposed sampling design, analytical methodologies, and data review.
Contractor/Grantee Project Manager will have overall responsibility for assigning appropriate personnel to complete the tasks included in this plan.  He/she will ensure that the project budget is adhered to.  He/she will communicate with the Division of Water Project Manager on work accomplished in this plan and any problems or deviations that need to be resolved. 

Contractor/Grantee QA Manager will be responsible for writing and/or coordinating development of the QAPP. H/she will review and approve all data generated for the project, and may prepare QA reports as required by the project. 

Field Sampling Lead will be responsible for assigning field samplers specific tasks and objectives.  He/she has overall responsibility for all field activities.  He/she will report to the Contractor Project Manager.

Contract Laboratory Lead or Contact will be responsible for assigning appropriate laboratory staff to perform the analyses specified in this plan.

Other Key Project Positions, including field technicians, lab analysts, etc.
A5. Project Definition / Background

Define the problem, and state why the project and/or monitoring is being performed. 
Identify all the goals and objectives intended to be achieved by the environmental monitoring.  State any specific environmental problems to be investigated. 
Identify the decision to be made, or the desired outcome of the project, as related to the data monitoring elements.

Include sufficient background information to provide an historical and scientific perspective for the current monitoring. Cite relevant technical environmental quality standards or established criteria related to the project.
A6. Project/Task Description

Provide a summary of the environmental monitoring work and the schedule for implementation. Details will be provided in Section B of the QAPP.
Include a general overview of work activities:

· geographic boundary of the study
· field activities to be conducted
· types of samples to be collected
· measurements/analyses obtained
· data analysis to be performed

· products/reports to be generated
Include a targeted schedule for each activity/report (including time-line from QAPP development through final quality assurance evaluation report development).
 Include:
· Schedule of sampling events

· Schedule for analytical laboratories and turnaround times for data
· Schedule for review of activities
If new data is to be obtained with this project, identify the types of data needed to address the stated problem. 

If existing data is to be used in this project, identify the new use of the data, and the relevance to this study. Provide appropriate documentation in the following QAPP sections to ensure comparability of results between the existing data and any data generated by this project. Existing data sets may require quality assurance documentation, or submittal of comparison statistics to verify that existing data will meet the needs of the current/proposed project. 
See Section B9 on indirect measurements for additional content. 

A7. Data Quality Objectives (DQOs) and Criteria for Measurement Data

Establish Data Quality Objectives (DQO) for the project - this is a very important and often complicated section of the document to develop.  Please refer to EPA Guidance on Systematic Planning Using the Data Quality Objectives Process; EPA QA/G-4 (EPA/240/B-06/001) February 2006.
Data Quality Objectives can be addressed by a framework called the DQO Process. The process involves the following steps:

1. State The Problem

2. Identify the Decision

3. Identify Inputs to the Decision

4. Define the Study Boundaries

5. Develop a Decision Rule

6. Specify Limits on Decision Errors

7. Optimize the Design for Obtaining Data
Data Quality Objectives are qualitative and quantitative statements that:
· Clarify the intended use of the data

· Define the type of data needed to support the decision

· Identify the conditions under which the data should be collected 

· Specify tolerable limits on the probability of making a decision error due to uncertainty in the data
Identify the targeted action limits/level, and define the associated data quality acceptance criteria/measurement performance criteria. The intended use and goals of the data can help determine what the objectives are for the final outcome. 
Action Limits / Levels
Action limits apply to decision-level project outcomes, and can be determined by regulation, scientific standard, or other established, accepted known values. In sections A and B of the QAPP, the project objectives should outline what the reporting limits are for sampling parameters; and what the project decision is related to those reporting limits. The action level should not be lower than the laboratory analysis reporting limit of the parameters in question. For example, meeting the water quality standard for nitrogen is 1 mg/L, but the lab reporting limit for nitrogen is 2 mg/L. The reporting limit is higher than the action limit, which is not acceptable for validated data.
If using background values for a project decision decide and document what level is considered background in order to discern the acceptable project levels. 
Measurement Performance Criteria / Acceptance Criteria
Measurement performance criteria are used in new data collection efforts, acceptance criteria are utilized for secondary or existing data use. Measurement criteria are usually stated in quantitative terms, such as limits on method detection limits, bias, or limits of overall variability of study results.
Measurement and performance criteria can be stated as data quality indicators (DQIs): the primary indicators are precision, accuracy/bias, representativeness, comparability and completeness, often called the PARCC parameters (EPA 2002).  An example table of DQIs is included below for reference, copied from the EPA 2002 guidance document for quality assurance project plans.
The project must define DQIs for each parameter to address this element in the QAPP. Refer to example table in the appendices.

Table 3. Data Quality Indicators (EPA 2002)
	DQI
	Definition
	Example Determination Methodologies
	QC Samples

	Precision
	Reproducibility

Measure of agreement among repeated measurements of the same property under identical or near identical conditions. Usually calculated as a range or as the standard deviation.
	Use the same analytical instrument to make the same measurement.

Split samples in the field, submit to same circumstances of handling, preservation and analysis. 

Use the same method to make repeated measurements of the same sample within a single laboratory, or use two labs to analyze identical samples with same method.
	Field duplicates, laboratory duplicates, matrix spike duplicates, analytical replicates, surrogates

	Accuracy 
	Correctness

Measure of overall agreement between measurements to a known value.
	Use a different method under the same conditions.

Analyze a reference material to which a material of known concentration has been added. Usually expressed as percent recovery or percent bias.
	PT samples, matrix spikes, laboratory control samples, equipment blanks

	Bias
	Systematic or persistent distortion of a measurement process that causes errors in direction
	Use reference materials or analyze spiked samples.
	Field spikes, matrix spikes

	Representa-tiveness
	‘the degree to which data accurately and precisely represent an environmental condition’ (ANSI/ASQC 1995).
	Evaluate whether measurements are made and physical samples collected in a way that the resulting data reflect the environment or condition being studied.
	None

	Compara-bility
	Expresses the measure of confidence that one data set can be compared to another and can be combined for the decision.
	Compare the following: sample collection, sample handling, sample preparation, sample analytical procedures, holding times, stability issues, and QA protocols. Describes confidence (expressed qualitatively or quantitatively).
	Split samples – with PT samples

	Complete-ness
	A measure of the amount of valid data needed to be obtained from a measurement system.
	Compare number of valid samples completed with those established by the project’s DQOs or performance criteria. 
	All

	Sensitivity
	Capability of a method to discriminate between measurement responses representing diff. levels of the variable of interest.
	Determine the minimum concentration or attribute that can be measured by a method (method detection limit) by an instrument (instrument detection limit) or by a laboratory (quantitation limit.).
	lab fortified blanks, method detection limit study, initial calibration standards at quant. limit


A8. Special Training Requirements / Certification

Identify and describe any specialized training or certification requirements necessary to accomplish the project. Include health and safety training requirements.

Discuss how such training will be provided, as well as how and where the training records will be documented and stored.
A9. Documentation and Records

Define what records are critical to the project, and how information and data are conveyed in project reports. Identify what formats are included/required.

NOTE: Check with project technical advisors and/or your contract document  on required formatting for electronic data deliverables.

Describe the process for distributing the most current QAPP, as well as any revisions/updates, to appropriate project staff on the distribution list.  

Summarize the type of information necessary to be included in laboratory data report packages, including electronic data deliverables. 

Identify project records to be maintained, how/where the records will be stored, and the length of time of storage.  This may include information generated in the field (e.g., field forms, sampling logs, field log books, chain-of-custody forms, etc.), assessment/oversight reports, interim progress/status reports, final reports, etc.  

Describe the type of information to be included in the progress and  final reports (for data, it will be summarized in a database and/or Excel spreadsheet with all supporting information to be retained in a project file). Discuss additional reporting elements such as data quality, did the project meet its objectives, etc.
The following describes specific elements of data reporting that may be required in the reporting package:
Field Documentation and Records

Field records should include field data sheets, field log books, monitoring records and chain of custody sheets. 
Field records may include photography or video documentation of field conditions or aspects of the project. Photos and videos must be retained so that the original date of the event is recorded and documented. 

Laboratory Documentation and Records

All lab data reports or analysis packages should be submitted to the Kentucky Division of Water as requested – this usually will occur after the first sampling event as part of the quality assurance report. Lab records to be included in the data package include sample data, sample management records, test methods and QA/QC reports.
Laboratories should submit a standard operating procedure manual for all methods being performed, prior to the project start date.
Identify where lab reports will be stored, and in what format. State how often and in what timeframe lab reports are generated and distributed to the project managers. 
QA Reports

Quality assurance reports should be submitted at an interval(s) discussed with the project and QA managers – usually this will be after the first sampling event and at project completion. Additional QA reporting may be required throughout the project, and should be made available upon request.
Copies of field sheets and lab analysis data packages should be part of the QA report. Discussion on field issues and corrective action should be included.  Reporting on the quality control samples should also be included. 
SECTION B. - DATA GENERATION AND ACQUISITION
B1. Sampling Process Design

Describe the overall design of the project’s data collection activities.
Provide rationale for the design and selection of sampling locations, measurements/analytical parameters, matrix/media to be sampled, etc. and any supporting assumptions. Identify the type of sampling design. 
Summarize the types and frequency of matrix/media to be sampled for each measurement/analytical parameter, types of samples (grab or composite), along with the associated QC samples to be collected in the field.  Indicate the relationship between the number of field samples and various types of QC samples.
Explain the critical and non-critical types of samples – critical samples directly may influence the decision to be made, non-critical samples may be supporting information to the study.  For example – sampling for nutrient contamination would require the collection of nitrogen and phosphorus data, while the measurement of pH would not be mandatory for a nutrient analysis, but could serve as supplemental data to the environmental condition.
 Include maps depicting sampling locations, and a table outlining all sample sites, referenced by latitude and longitude. All sampling sites must be clearly and consistently labeled throughout the length of the project.
B2. Sampling Methods
Describe the procedures for collecting field samples, as well as the associated field QC samples.  Identify the sampling methods and equipment needed to perform the sampling. Identify the sample containers (number, type, and size), preservation methods, and maximum holding times for each sample matrix/media and analysis.
Reference the Standard Operating Procedure(s) that will be used, and include the SOP in an appendix, or on attached media for distribution with the QAPP.
Describe the process for preparing and decontaminating sampling equipment (including disposing of decontamination fluids). 

Identify corrective actions when equipment or materials are compromised, or when sample methods are altered, either temporarily or permanently.
Refer to example tables at end of this document as a recommended option for summarizing this information.
B3. Sample Handling and Custody Requirements
Describe the sample handling and custody procedures in the field, during transport, through receipt at the laboratory. Provide detail on necessary conditions for samples in field and during transport to delivery at lab.
Explain sample numbering system, as it relates to mapped locations provided in previous sections of the QAPP.

Describe process for sample security.  

Include examples of sample labels, chain-of-custody forms, and sample custody logs.  (Note: These could be provided as an Appendix).
Describe procedures for packing samples for transfer/shipment.

(Note: If information is available in standard operation procedures (SOPs), include these in the appendices.  If these documents provide options, ensure that the option(s) selected for the current project is identified in the QA Project Plan text and is clearly understood by all necessary project and laboratory personnel.)
B4. Analytical Methods Requirements
Identify the analytical methods for each parameter, by appropriate citation. Include sample preparation and/or extraction methods and waste disposal requirements. Include the requirements for sample analysis, sample containers, methods of preservation, holding times, holding conditions, number and types of QC samples, percent recovery, and especially the name and contact information of all laboratories involved in the sample analysis. 

Include the SOPs for each analysis procedure from the lab. Citing a method number may not be adequate. Check with the project manager for appropriate citations for lab methods.
Analytical methods must be EPA approved methods! If alternate methods are proposed to be used, then supporting documentation must be provided, as in a performance-based measurement system, to document control of the method and document the quality of the resulting data. The documentation must also outline why an approved method is not supported. Alternate analysis methods may or may not be accepted by KDOW, depending on EPA requirements and acceptance with appropriate documentation.
Address the issues of failed calibration checks or contamination in the analytical data. Identify the responsible individuals for corrective actions, and the reporting official for the data and its limitations.

See example tables at the end of this document for recommended options for summarizing this information.

B5. Quality Control Requirements

Identify the required QC checks and samples for both the field sampling methods and lab analyses measurements.  State the frequency for each type of QC check, the acceptance criteria for each QC process, as well as the associated corrective action if the acceptance criteria are not met.  
Provide the calculations necessary to determine precision, bias, completeness, etc., and any statistics to be used. 

The following table has been copied from EPA’s Guidance for Quality Assurance project Plans (2002), and describes example control checks on a project basis.

Project Quality Control Checks
	QC Check
	Information Provided

	Blanks

bottle blank

field blank

reagent blank

rinseate or equipment blank

method blank
	cleanliness of sample bottles

transport, storage and field handling bias

contaminated reagent

contaminated equipment

response of a laboratory analytical system

	Spikes

matrix spike

matrix spike replicate

analysis matrix spike

surrogate spike
	analytical (preparation + analysis) bias

analytical bias and precision

instrument bias

analytical bias

	Calibration Check Samples

zero check

span check

mid-range check
	calibration drift and memory effect

calibration drift and memory effect

calibration drift and memory effect

	Replicates, splits, etc.

field collocated samples

field replicates

field splits

laboratory splits

laboratory replicates

analysis replicates
	sampling + measurement precision

precision of all steps after acquisition

shipping + interlaboratory precision

interlaboratory precision

analytical precision

instrument precision


B6.  Instrument / Equipment Testing, Inspecting and Maintenance Requirements

Identify all tools, gauges, test equipment, instruments, etc. (for both field and laboratory) that need periodic maintenance, testing, or inspection. This information may be provided in table format. A laboratory SOP or quality management plan (QMP, QAMP) may be referenced, and included as an appendix. 

Describe how inspections and acceptance testing of environmental sampling equipment and their components will be performed and documented.  

Describe or reference how periodic preventive and corrective maintenance of measurement or test equipment will be performed.  
B7.  Instrument Calibration and Frequency

Identify all tools, gauges, test equipment, instruments, etc. (for both field and laboratory) that need to be calibrated. 
Describe how calibration of the instrumentation will be performed and documented. 

Specify calibration standards and timing for the needs of the project, not just the reiteration of manufacturer specifications.  If manufacturer spec’s are to be used, include the manuals or sections of manuals referenced in an appendix.  
Calibration information can be included in section B6, in table format along with the testing, inspection and maintenance requirements.
B8.  Inspection / Acceptance Requirements for Supplies and Consumables

List the critical supplies and consumables.  (Note: ( critical tag refers to those items that may directly or indirectly affect the quality of the results, typically through contact.)

Describe how and by whom supplies and consumables will be inspected and accepted for use for the project, and state the associated acceptance criteria for each. This information may be provided in table format. 

B9.  Data Acquisition Requirements for Non-direct Measurements

Identify any types of data needed (for project implementation or decision making) that are obtained from non-direct measurement sources such as: qualified data from another project, photographs and maps, published literature, historical databases, background information.
Describe the purpose for the original collection of the secondary data, and indicate its relevance to this project. Describe the process whereby the data was obtained (through a literature search method, search of other agency database, etc.).
Discuss the intended use of the data.  Describe how to determine if the data is of acceptable quality for the current project and/or if there are any limitations on its use. 
B10.  Data Management

Describe how the data will be managed, tracing the path of data generation in the field or laboratory to final use and/or storage. Identify the timeline for data storage.
Describe or reference the standard record-keeping procedures, and discuss the approach to be used for data storage and retrieval of electronic media.

Discuss the plan for detecting and correcting errors, as well as for preventing loss of data during reduction, reporting, and entry to forms, reports, and databases.

Identify and describe all data handling equipment and procedures to process, compile, and analyze the data, including any required computer hardware and software.  Address any specific performance requirements and describe the procedures that will be followed to demonstrate acceptability of the hardware/software configuration required.

Identify who is responsible for each data management task.
SECTION C – ASSESSMENT AND OVERSIGHT

C1. Assessments and Response Actions
Describe the assessments to be performed to ensure activities are being conducted as planned in this QAPP.  State the frequency and purpose of each assessment, along with the success/acceptance criteria for each assessment proposed.  List the approximate schedule of activities, and identify potential organizations and participants.  

Define the scope of authority of the assessors. Discuss how response actions to non-conforming conditions shall be addressed and by whom.  Define the conditions under which the assessors are authorized to act. 

Describe how and to whom the results of the assessments shall be reported.

Provide examples of any forms or checklists to be used to document assessment and response/corrective action activities in an appendix/attachment.
C2. Reports to Management

Identify the frequency and distribution of reports issued to inform management of the status of the project, results of performance evaluations and systems assessments, results of data quality evaluations, and any significant quality assurance problems and recommended solutions.

Identify the preparer and the recipients of the reports, and any specific actions management is expected to take as a result of the reports.
SECTION D – DATA VALIDATION AND USABILITY

D1. Data Review, Validation and Verification

State the criteria used to review and evaluate/validate data, i.e., accept, reject or qualify the data results. Discuss field results, and discuss the lab results.
Include a table of data qualifier flags from the laboratory.
Definitions:

 Data Verification: Review data sets for completeness, correctness and conformance/compliance for a specific data set against the method, procedural or contractual specifications.

Data Validation: Analyte and sample-specific process that determines the quality of a specific data set relative to its end use. Validation notes any deviations from the QAPP.
D2. Validation and Verification Methods

Describe the methods or procedures to be used for verifying and validating data, as well as documenting the process.  Describe how accepted, qualified, and rejected data will be identified. Be specific in describing the methodology – stating that verification and validation will occur is not sufficient. Refer to the EPA guidance document Guidance on Environmental Data Verification and Validation (EPA QA/G-8) (EPA 2002b).
Discuss how issues shall be resolved and identify the authorities for resolving such issues.

Provide examples of any forms or checklists to be used in an appendix/attachment.  All associated criteria identified in the documentation should be consistent with and/or supportive of the quality control objectives described in the QAPP.

D3. Reconciliation with User Requirements and Data Quality Objectives

Describe how the sample results (which have already been reviewed, verified, and validated) obtained from the project will be reconciled with the project objectives and measurement performance criteria/acceptance criteria specified in this QAPP. Discuss how the data will meet the project objectives and/or decisions stated in the QAPP.
Outline the proposed methods to analyze the data and determine possible anomalies or limitations on the data use for the intended purpose.

Describe how data anomalies will be resolved, and discuss how limitations on the use of the data will be reported to the decision makers.
Note: If the project is not statistically based (project design was not probability-based), only data descriptions can be made. Quantitative statements are likely not appropriate or accurate in such cases.
SECTION E. - REFERENCES AND CITATIONS

Provide all citations referenced in the QAPP, formatted in standard scientific format..  SOPs and other supporting documentation should be included on external media (such as  CD), or as appendices to the QAPP.
References (for this QAPP Template Guidance)

U.S. Environmental Protection Agency (EPA). 2001. EPA Requirements for Quality Assurance Project Plans. (EPA QA/R-5). Office of Environmental Information. Washington D.C.
U.S. Environmental Protection Agency. 2002a. Guidance for Quality Assurance Project Plans. (EPA QA/G-5). Office of Environmental Information. Washington D.C.

U.S. Environmental Protection Agency. 2002b. Guidance on Environmental Data Verification and Validation (EPA QA/G-8). Office of Environmental Information. Washington D.C.

U.S. Environmental Protection Agency. 2006. Guidance on Systematic Planning Using the Data Quality Objectives Process. (EPA QA/G-4). Office of Environmental Information. Washington D.C.
EXAMPLE TABLES/APPENDICES
	Table.  Analytical Parameters and Target Limits

Matrix/Media:

	Analytical Parameter1                      
	Project Action 

Limit/Level

(applicable units)
	Laboratory Limits2
(applicable units)

	
	
	Quantitation Limits


	  Detection 

Limits

(if appropriate)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


1 Analytical parameters include both field and laboratory analyses.

2 Laboratory quantitation limits and detection limits are those that an individual laboratory or organization is able to achieve for a given analysis on a routine basis.  

- Quantitation limits are the minimum concentrations that can be identified and quantified above the detection limit within some known limits of precision and accuracy/bias.  It is recommended that the quantitation limit is supported by the analysis of a standard of equivalent concentration (typically, the lowest calibration standard). 

- Detection limits are the minimum concentration that can be detected above background or baseline/signal noise of an instrument.  

	Table.  Analytical Method, Containers, Preservation, and Holding Times Requirements 

Matrix/Media:



	Analytical

Parameter 

and/or

Field Measurements
	Analytical 

Method Number
	 Containers    (number, 

size/volume, 

type)
	Preservation 

Requirements

 (chemical, 

temperature, 

light protection)
	Maximum 

Holding Times

	ANALYTICAL PARAMETER:

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	FIELD MEASUREMENTS:

	
	
	
	
	

	
	
	
	
	


	Table.  Field Equipment/Instrument Calibration, Maintenance, Testing, and Inspection



	Analytical 

Parameter
	Field 

Equipment/

Instrument
	Calibration

Activity
	Maintenance

 Activity
	Testing/

Inspection

Activity
	Frequency
	 Acceptance  

Criteria
	     Corrective Action
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