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	PURPOSE OF THIS TEMPLATE

The State Water Resource Control Board (SWRCB) has prepared this ELECTRONIC TEMPLATE for Quality Assurance Project Plans (QAPP) to assist in QAPP writing, to provide a common format that will allow for review to be expedited, and to provide information on Surface Water Ambient Monitoring (SWAMP) consistency.  Projects that involve monitoring will need a QAPP.  Projects that have a water quality monitoring component must be consistent with SWAMP.

GENERAL ORIENTATION TO TEMPLATE

Content

This template is divided into four basic element groups, and 24 elements.  Not all elements will pertain to every project.  If an element is not applicable to your project, it is requested that you keep the element heading in your QAPP, to maintain the QAPP’s structure, and indicate why it is not relevant.  The groups and elements are:

Group A: Project Management

1. Title and Approval Sheet

2. Table of Contents

3. Distribution List

4. Project/Task Organization

5. Problem Definition/Background

6. Project/Task Description

7. Quality Objectives and Criteria for Measurement Data

8. Special Training Needs/Certification

9. Documents and Records

Group B:  Data Generation and Acquisition

10. Sampling Process Design (Experimental Design)

11. Sampling Methods

12. Sample Handling Custody

13. Analytical Methods

14. Quality Control

15. Instrument/Equipment Testing, Inspection and Maintenance

16. Instrument/Equipment Calibration and Frequency

17. Inspection/Acceptance of Supplies and Consumables

18. Non-Direct measurements

19. Data Management

Group C:  Assessment and Oversight

20. Assessments and Response Actions

21. Reports to Management

Group D:  Data Validation and Usability

22. Data Review, Verification and Validation

23. Verification and Validation Methods

24. Reconciliation with User Requirements

The following appendices are included to provide supporting information for specific elements.  These appendices may be deleted and replaced with writer’s supporting documents before submitting the QAPP.  The supporting information will allow the QAPP writer to be consistent with existing SWAMP requirements.  Items in Appendix 1, 2, and 4 have been condensed from the SWAMP Quality Assurance Management Plan (QMP) by the State Board QA Officer.  Items in Appendix 3 are taken directly from SWAMP QMP Appendix C:

Appendix 1:  Information for completing Element 7 (Quality Objectives and Criteria for Measurement Data)

Appendix 2:  Information for completing Element 12 (Sample Handling and Custody)

Appendix 3:  Information for completing Element 13 (Analytical Methods)

Appendix 4:  Information for completing Element 14 (Quality Control) and 16 (Instrument/Equipment Calibration)

Format

There are two text boxes before each QAPP element.  The first provides guidance information, the second box is an example QAPP section.  These text boxes are provided only for guidance purposes and should be deleted before submitting the QAPP.  For the writer’s convenience, certain elements also have recommended tables for use.  

APPROVALS AND SUPPORTING DOCUMENTS
The QAPP developed from this template must be completed and approved before the project is started (unless approval is given to add to the QAPP while the work is on-going). The organization whose name goes onto the title page is responsible for ensuring that the QAPP is implemented as written and approved.  The QAPP may be prepared as a generic QAPP for projects conducted at multiple sites and which have the same project objectives and sampling and analytical processes. When this is the case, supplements to the QAPP may be used to describe site-specific activities (e.g. field sampling plans). The Title and Approval sheets of Element 1 and the Distribution sheet of Element 3 will need to be a part of any supplements. 

Any documents prepared before the QAPP, such as monitoring plans, data quality objectives, standard operating procedures, work plans, literature files, and data sets from other projects, may be appended to this QAPP or incorporated by reference.

SWAMP GUIDANCE

· SWAMP Quality Assurance Management Plan (SWAMP QMP) http://www.swrcb.ca.gov/swamp/qapp.html
· In filling out the QAPP, the procedures from the SWAMP QMP should be used to the fullest extent possible. To assist the QAPP writer in this effort, references to the QMP are given in this template. Information in Appendices A through D has been condensed from the SWAMP QMP.  For the relevant elements, in cases where SWAMP does not have specific requirements, the State Board QA officer has provided recommended guidelines in these tables.  The project may choose to use more stringent specifications.  The SWAMP QMP is in the process of revision, and updates on existing methods and new methods will be added in later versions.
· Several model QAPPs are being developed by the State Board QA Officer.  The model QAPPs will be developed for projects involving:  toxicity testing, bioassessment, indicator bacteria, field measurements.  Upon completion, links will be provided at the SWAMP website.  Other helpful QAPPs will be posted on the SWAMP website.
USEPA GUIDANCE DOCUMENTS

· USEPA, 2000. Guidance for the Data Quality Objective Process, EPA QA/G-4 (www.epa.gov/quality/dqos.html): provides guidance on the planning process and development of a monitoring plans. Monitoring plans normally vary in content according to the goals and objectives of the monitoring program, and the QAPP contents will vary accordingly. The level of data in each QAPP will vary according to the nature of the work being performed and the intended use of the data. 

· USEPA, 2002.  Guidance for Quality Assurance Project Plans, EPA QA/G-5 (www.epa.gov/quality/qapps.html).  This template follows this EPA guidance.

CONTACTS

· All QAPP technical questions should be directed to Bill Ray, SWRCB QA Officer, (916) 341-5583, rayb@dwq.swrcb.ca.gov
· Submit suggestions regarding this electronic template to George Nichol at nichg@dwq.swrcb.ca.gov, or call (916) 341-5504. 
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Group A Elements:  Project Management

ELEMENT 1:  Title and Approval Sheets

ELEMENT DESCRIPTION:

Provides information including project title; identifies key project officials, and documents approval of QAPP.  Signature dates indicate earliest date when project can start.

INSTRUCTIONS:

· Provide project title, organization name, names, titles, signatures, signature dates of the approving officials.

SWAMP REQUIREMENT:

· No additional guidance/requirement.




Group A Elements:  Project Management

1.  Title and Approval Sheets

Quality Assurance Project Plan

For

	PROJECT NAME:
	     


	Proposal Identification Number:
	     


	Date:  
	     


	NAME OF RESPONSIBLE ORGANIZATION :  
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Not Applicable

Not Applicable
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DBOB 
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DDD*, p,p'
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DBCE
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Not Applicable

NA-not a target compound (not analyzed)

Organochlorine 

Pesticide Name

Target Reporting Limit   

ppb (ug/L)

Target Reporting Limit   

ppb (ng/g)

Target Reporting Limit   

ppb (ng/g)

SWAMP

Organochlorine Pesticides                                   

(by EPA 8081A using GC-ECD)

WATER

TISSUE

SEDIMENTS

(1.0-L H2O samples)

Fresh Wt

Dry Wt                                 

(Based on 50% 

moisture)

ELEMENT 1 Continued:  Approval Sheet

INSTRUCTIONS:

· Identify Grant Recipient’s key officials.  Add additional lines if needed to include the number of signatures desired by your organization. The signatures indicate both approval of the plan and commitment to follow the procedures noted.

· Include as many approval signatures as you want for your grant organization. Other key staff you may want to sign the plan are the laboratory director(s), the field operations manager, other QA officer(s), prime contractors, and subcontractors, to indicate their review and approval.

· Delete this element box after filling out information.

SWAMP REQUIREMENT:

· No additional guidance/requirement.




APPROVAL SIGNATURES

(Add or delete signature lines as needed)

GRANT ORGANIZATION:

	Title:
	
	Name:
	
	Signature:
	
	Date*:

	     
	
	     
	
	     
	
	     

	     
	
	     
	
	     
	
	     

	Project Manager
	
	     
	
	     
	
	     

	QA Officer    
	
	     
	
	     
	
	     


REGIONAL BOARD (SWRCB**):

	Title:
	
	Name:
	
	Signature:
	
	Date*:

	     
	
	     
	
	     
	
	     

	     
	
	     
	
	     
	
	     

	Contract Manager
	
	     
	
	     
	
	     

	QA Officer    
	
	     
	
	     
	
	     


*  This is a contractual document. The signature dates indicate the earliest date when the project can start.

**  If the QAPP is being prepared under the jurisdiction of the State Water Resources Control Board (SWRCB) rather than a Regional Board, substitute the appropriate SWRCB information for the RWQCB information.
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WATER
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(1.0-L H2O samples)
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ELEMENT 2: Table of Contents

ELEMENT DESCRIPTION:

Includes Table of Contents, List of Figures, Tables, References and Appendices.

INSTRUCTIONS:

· List your tables, figures, references, and appendices necessary to the project. If SOPs are not already available elsewhere, they should be included in the appendices. Depending on the type of project, sampling methods, analytical research protocols, or data management procedures may be attached. The appendices may also include information concerning previous studies such as their QAPPs and SOPs. 
· The table of contents is linked electronically to the main body, so that after the QAPP writer fills out the QAPP the “update fields” (F9) command can be used to update page numbers or heading changes. Be sure to retain headings or an error message will appear when updating fields. Not all headings may be relevant to project.  If not relevant, retain heading, but add brief explanation in body explaining why section is not applicable.

· Tables and Figures provided in template are for recommended use.  The writer may also choose to provide information in text form.

· The appendices in this template are those which furnish information to the QAPP writer. Replace these appendices with supporting documents attached for your QAPP. 
SWAMP REQUIREMENT:

· No additional guidance/requirement.
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ELEMENT 3: Distribution List 

ELEMENT DESCRIPTION:

 Identifies names of individuals and organization(s) to receive a copy of the approved QAPP.

INSTRUCTIONS:

· Identify all individuals who should get a copy of the approved QAPP, either in hard copy or electronic format, as well as any subsequent revision. Personnel to consider include:  Project Manager, Laboratory Manager, QA Officer, Field Team Leader, Data Processor, Statistician, Math Modeler, Data Reviewers, Regulator, Essential contractor and subcontractor personnel

· Fill in title, name and affiliation (organization name), telephone number, and the QAPP copy number.
· Number each individual copy of the QAPP sent to the recipients. This will make it easier to retrieve older copies when the QAPP is updated and to provide an updated QAPP to the distribution list.

· Add or delete lines as needed.
SWAMP REQUIREMENT:

· No additional guidance/requirement.




3.  Distribution List 

(If the QAPP is being prepared under the jurisdiction of the State Water Resources Control Board (SWRCB) rather than a Regional Board (RWQCB), substitute the SWRCB information for the RWQCB information.)

	Title:
	
	Name (Affiliation):
	
	Tel. No.:
	
	QAPP No*:

	Contractor Project Manager
	
	     
	
	     
	
	     

	Contractor QA Officer
	
	     
	
	     
	
	     

	Regional Board Contract Manager
	
	     
	
	     
	
	     

	Regional Board QA Officer
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ELEMENT 4: Project/Task Organization

ELEMENT DESCRIPTION:

Identifies roles and responsibilities of individuals involved with the project, documents QA manager’s independence, identifies individual responsible for maintaining official approved QAPP, presents flow chart indicating relationships and lines of communication among project personnel. This element allows you to rapidly identify the roles and responsibilities of those individuals involved in the project and their different organizations. It also quickly identifies lines of authority and reporting between these individuals and organizations.

INSTRUCTIONS:

· If this QAPP is being developed under the Grant Program, this information may already be available in your “Request For Full Proposals, Step 2, Consolidation of Watershed Protection, Watershed Management, and Non Point Source Pollution Control Grants,” “Cookbook for Contract Scope Preparation,” or “Project Monitoring and Performance Plan.”  If so, cut and paste appropriate sections of those documents into the element section.

· If more than one organization or group is involved in this project, use a separate organization chart for each. Then indicate the lines of communication between the different groups. 

· The organization chart should clearly show that the QA Officer is independent of those generating project information. 

SWAMP REQUIREMENT:

· Independence of QA manager is required.




4.  Project/Task Organization  

4.1 Involved parties and roles.

(Identify the lead agency and any other agencies involved. List those individuals and organizations involved with major aspects or phases of the project, identifying their roles and responsibilities. Include both the information producers and the information users. Include any Contractors.  Table 1 is suggested for use to summarize this information, and include phone numbers for contacting key people after working hours.  Add or delete lines as needed.)

      

Table 1.  (Element 4) Personnel responsibilities.
	Name
	Organizational Affiliation
	Title
	Contact Information 

(Telephone number, fax number, email address.)

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.2 Quality Assurance Officer role

(Describe how the project’s QA Officer is independent from those generating project information.)

      

4.3 Persons responsible for QAPP update and maintenance.

(Identify the individuals responsible for maintaining and updating the official approved QAPP. Indicate who can make changes to the QAPP.)
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4.4 Organizational chart and responsibilities

(Prepare an organization chart(s), similar to that shown in Figure 1, showing names, titles, and relationships and lines of communication among project personnel.  You may revise the chart to reflect additional lines of communications specific to the project or organization.)

      

Figure 1.  Organizational chart.
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ELEMENT 5: Problem Definition/Background

ELEMENT DESCRIPTION:

This element gives the reader an overview of the problem to be solved, along with any pertinent background information for the project. It describes why the project will be done and what needs to be done. It ensures that all clearly understand and agree on the underlying purpose of the project, increasing the likelihood that the project design will address and accomplish that purpose.

INSTRUCTIONS:

· If this QAPP is being developed under the Grant Program, some of the information required in Group A may already be available in your “Request For Full Proposals, Step 2, Consolidation of Watershed Protection, Watershed Management, and Non Point Source Pollution Control Grants" response or in the “Cookbook for Contract Scope Preparation,” or in your “Project Monitoring and Performance Plan.”  If so, you are encouraged to cut and paste appropriate sections of those documents into the element section. 

· If information is not available to cut and paste, provide a description of the problem and what you want to accomplish (your goals and objectives). This forms the foundation for the entire study. Also summarize any known information and what information is not known.  Some examples of what you may want to accomplish are:  

-for a research project, indicate what you are trying to do, such as developing a method;

-for a monitoring project, indicate how the data will be utilized;

-for a mitigation project, indicate how it will be determined that the mitigation was successful;

-for a project that will utilize existing data or information gained from another project, state the new use of this information and how it is relevant for your new study;

-for a modeling project, indicate whether this is a model application project using an existing model to predict a future environmental condition, or whether a new model has to be  developed    for the predictions.

SWAMP REQUIREMENT:

· No additional guidance/requirement.




5.  Problem Definition/Background

5.1 Problem statement.

(Provide a brief description of the problem and any background information pertinent to the problem.  You may cut and paste this material from any grant applications or other documents already stating the problem.)

     
5.2 Decisions or outcomes.

(State decision(s) to be made or outcome(s) to be achieved.)

     
5.3 Water quality or regulatory criteria

(Identify regulatory information, applicable criteria, and action limits necessary to the project.)

     
This Page Intentionally Blank

	ELEMENT 6: Project/Task Description

ELEMENT DESCRIPTION:
Provides management overview or summary of work to be detailed in the remaining sections of the QAPP. It describes the approach taken to address the project’s objectives, connecting what is needed to how it will be obtained.

INSTRUCTIONS:

· If this QAPP is being developed under the Grant Program, some of the information required in Group A may already be available in your “Request For Full Proposals, Step 2, Consolidation of Watershed Protection, Watershed Management, and Non Point Source Pollution Control Grants" response or in the “Cookbook for Contract Scope Preparation,” or in your “Project Monitoring and Performance Plan.”  If so, you are encouraged to cut and paste appropriate sections of those documents into the appropriate elements below. 

· If the information is not available to cut and paste, provide the management overview in this section.  Include what information will be newly collected or collected from previous studies.  Some examples of information that would be included in this element are:

-for a field project, describe the field operation, including the sample type and numbers to be collected and a general schedule for collecting these samples;

-for projects using existing data, describe the type of data to be obtained and how it will be identified and used in the project 

-for modeling projects, identify the model or modeling routine that will be developed, calibrated, and tested.

· Include maps or tables where appropriate, and provide a work schedule. Indicate critical points in the project, such as starting and ending dates, dates for sampling, test runs, and dates by which analyses are to be completed, literature databases researched, reports written, or modeling subroutines completed. If the schedule is set by funding or regulatory deadlines, include that information in the plan.
SWAMP REQUIREMENT:

· No additional guidance/requirement.




6.   Project/Task Description

6.1 Work statement and produced products.

(Summarize the work to be performed, and the products to be produced.)

     
6.2. Constituents to be monitored and measurement techniques.

(Indicate the constituents to be monitored. Indicate which constituents are critical, and which are secondary, to the study. Describe the measurement processes and techniques that will be used to collect the information.)

     
6.3 Project schedule

(Present the project schedule, and indicate critical project points.  You may choose to use Table 2 below.  Add or delete lines as needed.)

     
Table 2.  (Element 6) Project schedule timeline.
	Activity
	Date (MM/DD/YY)
	Deliverable
	Deliverable Due Date

	
	Anticipated Date of Initiation
	Anticipated Date of Completion
	
	

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     


6.4 Geographical setting

(Describe the geographical location to be studied. Include maps and any diagrams and tables that show the geographic locations involved.  Attach maps if applicable.)

     
6.5 Constraints

(Describe resource and time constraints, if applicable.)

     
This Page Intentionally Blank 

	ELEMENT 7: Quality Objectives and Criteria for Measurement Data 

ELEMENT DESCRIPTION:

Provides description of quality specifications at two levels: (1) at the level of the study question; and (2) at the level of the measurements used to support the study question.  Provides measurement/performance criteria (for collecting new data) and the acceptance criteria (for accepting existing data for use) needed to satisfy the data uses. 

These criteria are expressed in terms of the data quality indicators (DQI):  Precision, Accuracy, Representativeness, Comparability, Completeness, Bias, Sensitivity.  Additional information on DQI can be found in “Introduction To Data Quality Indicators”, available at www.epa.gov/quality/trcourse.html.

INSTRUCTIONS:

· Follow SWAMP Requirements specified below. 
SWAMP REQUIREMENT:

· SWAMP has gone through the DQO process that would be applicable for most sampling projects.  The data quality objectives required by SWAMP for various parameters are specified in Appendix 1. 

· Review these DQO tables.

· Find parameter(s) to be measured in your project.  The following groups and parameters are included in the DQO tables in Appendix 1:

Field Testing:  DO, Temperature, Conductivity, pH by meter, Depth, Turbidity

Field Test Kit:  all inorganic chemical tests, ELISA

Laboratory Analyses:  Conventional constituents in water; VOCs; Synthetic organic analytes; Trace metals in water including mercury; monomethyl mercury in water; organic compounds in tissue and sediment and semi-volatiles and volatiles in sediment only; trace metals in tissue and sediment; monomethyl mercury in tissue and sediment; total organic carbon in sediment and sediment grain size; bacteria/pathogens; benthic macroinvertebrates; toxicity testing
· For each parameter you will measure, you may either (a) transfer information under Accuracy, Precision, Recovery and Completeness from Appendix 1 or (b) use more stringest criteria than those provided in the tables.  Provide all this information in this section either in narrative and /or tabular form.

· If the parameter(s) you are measuring is not on the tables provided, consult with the State Board QA Officer (Bill Ray 916-341-5583, rayb@dwq.swrcb.ca.gov). 





7.  Quality Objectives and Criteria for Measurement Data

(Provide quality specifications.  Provide established measurement performance or acceptance criteria. Express the criteria in terms of precision, accuracy, bias, representativeness, comparability, completeness, and sensitivity. )

Data Quality Objectives

(List measurement or analyses type specific to this project, and specify applicable data quality objectives.  Refer to Appendix 1 for applicable objectives according to parameter measured.  Add or delete lines as needed.)

	Measurement or Analyses Type
	
	Applicable Data Quality Objective

	e.g.  Field Testing, Dissolved Oxygen
	
	e.g.  Accuracy, Precision, Completeness

	     
	
	     

	     
	
	     

	     
	
	     

	     
	
	     


(Describe how each DQO above will be determined.)

     
Field and Laboratory Measurements Data Quality Objectives Tables

(Refer to APPENDIX.  For each group and parameter you are measuring, either (a) transfer information for the specific requirements for each data quality objective identified above or (b) specify more stringent requirements. An example for dissolved oxygen is given below.  Add or delete rows as needed.)

Table 3.  (Element 7) Data quality objectives for field measurements.
	Group
	Parameter
	Accuracy
	Precision
	Recovery
	Target Reporting Limit
	Completeness

	e.g. Field Testing
	Dissolved Oxygen
	+0.5 mg/L
	No SWAMP requirement; will use + 0.5 or 10%
	NA
	0.2 mg/L
	No SWAMP requirement; will use 90%.

	     
	     
	     
	     
	     
	
	     


 Table 4.  (Element 7) Data quality objectives for laboratory measurements.  

	Group
	Parameter
	Accuracy
	Precision
	Recovery
	Target Reporting Limits
	Completeness

	     
	     
	     
	     
	     
	
	     

	     
	     
	     
	     
	     
	
	     

	     
	     
	     
	     
	     
	
	     


	ELEMENT 8: Special Training Needs/Certification

ELEMENT DESCRIPTION:

Identifies any special or non-routine training or certifications that are necessary for project personnel or the laboratory to successfully complete the project.  Special training or certifications are sometimes necessary for project personnel and laboratories associated with project. 

INSTRUCTIONS:

· If applicable, specify any specialized training or certification.  This may include being skilled in the collection of samples for trace metal analysis (called the ‘clean hand-dirty hand’ technique), being trained in GPS, being a certified sampler, and being skilled in code development in a special computer language. Laboratory certification for the analysis of certain types of samples may also be necessary. 

SWAMP REQUIREMENT:

· Training of personnel must be conducted by the QA officer.  

· Additional guidance for this element can be found in the SWAMP QMP in Section A-8.  Information for recommended training, safety guidelines for field activities, recommended training and proficiency documentation for laboratory personnel is included.  These are recommendations.   Proficiency requirements must be established for field and lab staff.  Training must be documented and updated in training records, available for review during audits.  Laboratories must maintain a lab safety manual (LSM) in compliance with OSHA or equivalent state or local regulations.




 8.  Special Training Needs/Certification

8.1 Specialized training or certifications.

(List or describe any specialized training or certifications needed by personnel, if any.  Laboratory certification is required for the Prism Program, but is not required for Grant Projects.)
     
8.2  Training and certification documentation.

(Describe your plans for providing, documenting, and assuring this training and certification is obtained.  Identify where this training and certification is documented.)
     
8.3  Training personnel.

(Provide information on who will be providing training.)

     
(You may use the table below to provide some of this information.  Add or delete lines as needed.)

Table 5.  (Element 8) Specialized personnel training or certification.
	Specialized Training

Course Title or Description
	Training Provider
	Personnel Receiving Training/ Organizational Affiliation
	Location of Records 

& Certificates *

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


*If training records and/or certificates are on file elsewhere, then document their location in this column. If these training records and/or certificates do not exist or are not available, note this. 

	ELEMENT 9: Documents and Records 

ELEMENT DESCRIPTION:
Provides information concerning the management of project documents and records including the QAPP.  Note that management of project data is covered under Element 19 “Data Management”

INSTRUCTIONS:

· Describe how documents will be updated and this information communicated, including most current QAPP 

· List records to be included in data report package (e.g.: sampling collection and handling records such as field notebook or operational records, GPS data, chain of custody forms, sample receipt records, including sample tags and shipping bills, analytical log books, test method raw data and QC sample records, Standard Reference Material and/or proficiency test sample data , instrument, equipment, and model calibration information, computer documentation such as model input and output files, and results of sensitivity analyses)

· Summarize what other documentation must be provided (e.g.:  inspection or assessment reports and corrective action reports, interim progress reports and final reports, billing receipts, computer system user guides, and programmer software and hardware maintenance documents, model code description documents, and model evaluation summaries, copies of presentations to be made during and after the project; for example, to management or at scientific meetings).

· Identify persons responsible for maintaining records.

· Provide information on final disposition of records and documents, including location and retention schedule.

· Cite the protocols for access to, retrieval from, and photocopying of information archives, if applicable. 

SWAMP REQUIREMENT:

· No additional requirements.



9.  Documents And Records

(Summarize records to be included in data report package.  This may include field notebooks, GPS data, chain of custody forms, etc.  List any other project document to be produced.  Provide information on final disposition of records and documents, including location and retention schedule.  Identify persons responsible for maintaining records.  Describe how most current QAPP will be distributed to project staff and identify responsible personnel.  Discuss back-up plans for records stored electronically.  You may use the table below to present document and record retention and disposition information.  Add or delete lines as needed.)  

     
Table 6.  (Element 9) Document and record retention, archival, and disposition information. 

	
	Identify Type Needed
	Retention
	Archival
	Disposition

	Sample Collection Records
	     
	     
	     
	     

	
	     
	     
	     
	     

	Field Records


	     
	     
	     
	     

	
	     
	     
	     
	     

	Analytical Records


	     
	     
	     
	     

	
	     
	     
	     
	     

	Data Records


	     
	     
	     
	     

	
	     
	     
	     
	     

	Assessment Records
	     
	     
	     
	     

	
	     
	     
	     
	     

	Modeling Reports


	     
	     
	     
	     

	
	     
	     
	     
	     


. 



	Group B:  Data Generation and Acquisition

ELEMENT 10:  Sampling Process Design 

ELEMENT DESCRIPTION:
This element describes the project’s data collection or research experimental design. Keys to this element are the assumptions made and how the data will be obtained. This element explains the “how and why” of the project’s information collection design to ensure that the appropriate data are collected for this project. Indicate how the sampling sites will be located (for example, through use of a randomized grid or by using a GPS system). Include detailed diagrams and use tables as needed to illustrate the above information.

There are at least two general classes of sampling designs, judgmental design and probability-based (statistical) design. (It is assumed that for the Grants programs, almost all of the sampling will be judgmental.) Each has its own uses and strong points. Strong statistical conclusions are available with probability-based designs but not with judgmental designs. However, determination of the successes of a mitigation project or the location of hot spots is best done with judgmental sampling. Use of professional expertise and /or historical knowledge about the site can improve development of judgmental design and probability-based sampling design. 

INSTRUCTIONS:

· If you were asked to do a Monitoring Plan, you may simply reference your Monitoring Plan and applicable experimental design sections.

· If you are not referencing a monitoring plan, provide a brief summary and include the following:  description and justification for design strategy indicating the size of the area, volume or time period to be represented by a sample; the type and total number of samples needed; where samples should be taken; what to do if sites become inaccessible; project activity schedules; specify what information is critical and what is informational; identify sources of variability and how variability should be reconciled with project information.

SWAMP REQUIREMENT:

· No additional requirement.
· Additional guidance for this element can be found in the SWAMP QMP, Section B1.



Group B:  Data Generation and Acquisition

10.  Sampling Process Design

(Reference your Monitoring Plan and applicable sections, or provide a brief summary of your experimental design.  If you are providing a brief summary, include the following:  description and justification for design strategy indicating the size of the area, volume or time period to be represented by a sample; the type and total number of samples needed; where samples should be taken; what to do if sites become inaccessible; project activity schedules; specify what information is critical and what is informational; identify sources of variability and how variability should be reconciled with project information.)  

     

	ELEMENT 11:  Sampling Method 

ELEMENT DESCRIPTION:
The purpose of this section is to detail how samples will be collected consistently between locations and by all sampling teams, with no contamination being introduced during the collection.

INSTRUCTIONS:

· Describe your sample collection procedures, reference SOPs, and append applicable SOPs.  

· See additional SWAMP guidance below.

· This is not the element to provide discussion of field quality assurance/quality control.  Please provide that in Element 14.  

SWAMP REQUIREMENT:

· List of Standard Operating Procedures Available on SWAMP QMP.  Cite all applicable SOPs for your project.   If using methods other than those specified below, please consult with Bill Ray, SWRCB QA Officer, (916) 341-5583, rayb@dwq.swrcb.ca.gov.
 in SWAMP Appendix D 

Reconnaissance & Evaluation of Field Sites for Suitability for Use in Monitoring Program. 

Field Collection of Organisms for Tissue Specimens for Analysis of Trace Metals and

Synthetic Organic Compounds use DFG Marine Pollution Studies Laboratory SOP

Field Collection of Water Samples -SWAMP “Field Collection of Water Samples” 

Field Collection of Sediment Samples –use SWAMP “Field Collection Procedures for Bed-Sediment Samples” (2) 

in SWAMP Appendix G

Field Collection of Bioassessment Samples 

In  SWAMP Appendix E

Field Log Book 

Field Observations 

Logging the Field Samples Collected 

Water Samples: Use the form “SWAMP Field Data Sheets (Water Chem and Discrete Probe), available on the SWRCB’s SWAMP web site. 

Sediment Samples: Use the form “SWAMP Sediment Sampling Event”, available on the SWRCB’s web site. 

Tissue Samples: Use the form “Field Data Sheet for Tissue Bioaccumulation Samples”




11.  Sampling Methods

(Describe your sample collection procedures.  If you are using a SWAMP SOP, provide the SOP identification below.  If you are using a non-SWAMP SOP and have consulted with the State Board QA officer, summarize your sampling methods below.  You may provide this is in narrative form or summarize the information in the table below.  Add or delete lines as needed.)

Table 7.  (Element 11) Sampling locations and sampling methods.
	Sampling Location 
	Location ID Number
	Matrix
	Depth (units)
	Analytical Parameter
	# Samples

(include field duplicates)
	Sampling SOP #
	Sample Volume
	Containers #, size, type
	Preservation (chemical, temperature, light protected)
	Maximum Holding Time: Preparation/ analysis

	     
	     
	     
	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     
	     
	     
	     



	




12.  Sample Handling and Custody 

(Describe how samples should be handled, transported, and then received in the laboratory or office.  Include applicable sample handling and custody procedures from SWAMP guidance on previous page.  Include how handling and custody is documented--through field notebooks or forms,etc--and identify responsible personnel.)

     
(Refer to Appendix 2.  For parameters measured in this project, provide information on container, volume, initial preservation, and holding times in the table below.  Consult with State Board QA Officer if holding times cannot be met.)

Table 8.  (Element 12).  Sample handling and custody.
	Parameter
	Container
	Volume
	Initial Preservation
	Holding Time

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     


(Identify chain of custody procedure.  Form may be attached.)
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	ELEMENT 13:  ANALYTICAL METHODS 

ELEMENT DESCRIPTION:
Identifies procedures to analyze samples and their performance criteria (how good they have to be).  Also describes corrective actions when problems arise.  Analytical procedures to be followed in the field and laboratory will be included.

With a performance-based measurement system (PBMS), the data quality needs, mandates, or limitations of the program or project are specified. These will serve as criteria for selecting measurement processes which will meet those needs in a cost-effective manner, rather than the use of a specific method. When using the PBMS under the SWAMP program, the labs will have to follow all PBMS procedures related to obtaining quality data described in this QAPP template, but the labs are not required to submit the results to anyone except upon request. The results are to be kept on file by the lab. Detailed information on the use of PBMS appears on the SWAMP website http://www.swrcb.ca.gov/swamp/qapp.html.

INSTRUCTIONS:
· Provide reference to the field and laboratory analytical procedures, to be used in the study.  A simple table of method references for each analyte measured may suffice if using the methods cited in the Target Reporting Limits section of Appendix C of the SWAMP QMP. (This same information exists in this electronic template as Appendix 3.) 

· For other standard methods with analytical SOPs (field, laboratory, and/or office) to be followed, identify them by number, date, and regulatory citation, indicating any options or modifications to be taken, such as sub-sampling and extraction procedures.

· If using other new or modified methods under the Performance Based Measurement/Method System (PBMS) afforded by the SWAMP QMP, you must consult with the State Board QA officer and provide a copy of the SOP in an appendix.  A copy of the validation study showing that the new or modified method meets or exceeds the SWAMP QMP data quality objectives should also be appended

SWAMP REQUIREMENT:

· SWAMP does not currently require MDL or PQL, current recommended method performance standards are Target Reporting Limits (Appendix 3)

· Cite analyte, matrix, method and TRL.






13.  Analytical Methods
(Provide reference to the analytical procedures, including field measurements, that will be used in the study.  A simple table of method references for each analyte measured may suffice if using the methods cited in Appendix 3. Appendix 3 provides a list of recommended Target Reporting Limits.  You may specify MDLs and  QLs if required for your project.)

Table 9.  (Element 13) Field analytical methods.

	Analyte
	Laboratory / Organization
	Project Action  Limit (units, wet or dry weight)
	Project Quantitation Limit (units, wet or dry weight)
	Analytical Method
	Achievable Laboratory Limits

	
	
	
	
	Analytical Method/ SOP 
	Modified for Method yes/no
	MDLs (1)
	Method (1)

	e.g. pH
	Field monitoring by FDCC field staff
	6 - 9 pH units
	NA
	Standard Methods (*) 4500H+B

FDCC Field SOP 1
	None
	
	

	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     


(*) Standard Methods for the Examination of Water and Wastewater, 20th edition.
Table 10.  (Element 13) Laboratory analytical methods.

	Analyte
	Laboratory / Organization
	Project Action  Limit (units, wet or dry weight)
	Project Quantitation Limit (units, wet or dry weight)
	Analytical Method
	Achievable Laboratory Limits

	
	
	
	
	Analytical Method/ SOP 
	Modified for Method yes/no
	MDLs (1)
	Method (1)

	e.g.  Total coliform and E. coli
	FDCC In-house laboratory
	< 20 MPN/100mL for E. coliforms
	2 MPN/100mL
	Standard Methods 9223B Enzyme substrate method
	None
	Not applicable
	2 MPN/100 mL
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	ELEMENT 14:  Quality Control 

ELEMENT DESCRIPTION:
Provides a list of checks that can be performed to estimate variability.  There is potential for variability in any sample collection, analysis, or measurement activity.  Field variability generally contributes more than laboratory variability.  Total study error can result from between sampling unit variability (influenced by design error, inherent spatial variability) and within-sampling-unit variability (due to sampling, analytical and data manipulation).  This element provides a list of QC activities and frequency, and describes control limits for each QC activity and any corrective action.  Identifies any applicable statistics to be used. 

Some QC check samples and information they provide are noted in table below:

INSTRUCTIONS:

· Provide QC activities (technical activities routinely performed to measure and estimate the effect or errors).

· See SWAMP Requirement below

SWAMP REQUIREMENT:

· Refer to the second column of tables provided in Appendix 4.  Quality Control specifications that are highlighted are those specified by the SWAMP QMP.  These must be followed unless the project will be using more stringent specifications.  Where there are no SWAMP requirements, the State Board QA Officer has provided recommended specifications for use.  Requirements and recommendations are provided for the following groups and parameters:
Field Testing:  DO, Temperature, Conductivity, pH by meter, depth, turbidity
Field Test Kit:  all inorganic chemical tests, ELISA
Mobile Laboratory: all
Laboratory Analysis:  conventional constituents in water, volatile organics, synthetic organic compounds, trace metals, monomethyl mercury in water, organic chemicals in tissue and sediment and semi-volatiles and volatiles in sediment only, trace metals (including mercury) in tissue and sediment, monomethyl mercury in tissue and sediment, total organic carbon in sediment and sediment grain size, bacteria, benthic invertebrates, toxicity testing





14.  Quality Control

(Provide description of QC activities for this project.  Also refer to the second column of tables provided in Appendix 4.  Quality Control specifications that are highlighted are those specified by the SWAMP QMP.  These must be followed unless the project will be using more stringent specifications.  Where there are no SWAMP requirements, the State Board QA Officer has provided recommended specifications for use.)

     
Table 11.  (Element 14) Sampling (Field) QC.
	Matrix:       

	Sampling SOP:       

	Analytical Parameter(s):       

	Analytical Method/SOP Reference:       

	# Sample locations:       

	Field QC
	Frequency/Number per sampling event
	Acceptance Limits

	Equipment Blanks
	     
	     

	Field Blanks
	     
	     

	Trip Blanks
	     
	     

	Cooler Temperature
	     
	     

	Field Duplicate Pairs
	     
	     

	Collocated Samples
	     
	     

	Field Splits
	     
	     

	Field Matrix Spikes
	     
	     

	Other:
	     
	     


Table 12.  (Element 14) Analytical QC.

	Matrix:      

	Sampling SOP:      

	Analytical Parameter(s):       

	Analytical Method/SOP Reference:       

	# Sample locations:       

	Laboratory  QC
	Frequency/Number
	Acceptance Limits

	Method Blank
	     
	     

	Reagent Blank
	     
	     

	Storage Blank
	     
	     

	Instrument Blank
	     
	     

	Lab. Duplicate
	     
	     

	Lab. Matrix Spike
	     
	     

	Matrix Spike Duplicate
	     
	     

	Lab. Control sample
	     
	     

	Surrogates
	     
	     

	Internal Standards
	     
	     

	Others:
	     
	     


	ELEMENT 15: Instrument/Equipment Testing, Inspection, and Maintenance  

ELEMENT DESCRIPTION:
Describes how personnel can assure that equipment will function properly when needed. 

INSTRUCTIONS:
· List any equipment that should be inspected or tested before use, and what maintenance needs to be documented on a routine basis. Indicate who will be responsible for this work. 

SWAMP REQUIREMENT:

· No additional requirement.



15.  Instrument/Equipment Testing, Inspection, and Maintenance

(List equipment and provide testing, inspection and maintenance information in narrative form or in table below.  Information such as availability/location of spare parts, corrective action should be identified only if these items are not addressed in the SOP.)

     
Table 13.  (Element 15) Testing, inspection, maintenance of sampling equipment and analytical instruments.

	Equipment / Instrument
	Maintenance Activity, Testing Activity or Inspection Activity
	Responsible Person
	Frequency
	SOP Reference

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     


	ELEMENT 16:  Instrument/Equipment Calibration and Frequency 

ELEMENT DESCRIPTION:
Identifies how continual quality performance of equipment and instruments will be ensured.

INSTRUCTIONS:
· List equipment, instruments that should be calibrated.

· Describe the calibration methods for the above, and identify any certified equipment and/or standards to be used for this calibration. 

· Identify how deficiencies will be resolved and documented.

· Describe how calibration records will be maintained and traceable to the instrument/equipment.

· SOPs that contain the above information may be referenced or attached to your QAPP.

· See SWAMP requirement below

SWAMP REQUIREMENT:

· Instrument calibration and frequency specifications for the following groups and parameters are provided in the last column of the tables provided in Appendix 4.
Field Testing:  DO, Temperature, Conductivity, pH by meter, depthy, turbidity
Field Test Kit:  all inorganic chemical tests, ELISA
Mobile Laboratory: all
Laboratory Analysis:  conventional constituents in water, volatile organics, synthetic organic compounds, trace metals, monomethyl mercury in water, organic chemicals in tissue and sediment and semi-volatiles and volatiles in sediment only, trace metals (including mercury) in tissue and sediment, monomethyl mercury in tissue and sediment, total organic carbon in sediment and sediment grain size, bacteria, benthic invertebrates, toxicity testing



16.  Instrument/Equipment Calibration and Frequency

(Refer to third column of tables provided in Appendix 4.  Calibration and frequency specifications that are highlighted are those specified by the SWAMP QMP.  These must be followed unless the project will be using more stringent specifications.  For each applicable group and parameter, provide the relevant calibration and frequency for instruments or devices used to measure parameter.  Where there are no SWAMP requirements, the State Board QA officer has provided recommended specifications for use.  Provide information in narrative or tabular form below.)  

     
Table 14.  (Element 16) Testing, inspection, maintenance of sampling equipment and analytical instruments.
	Equipment / Instrument
	SOP reference
	Calibration Description and Criteria
	Frequency of Calibration
	Responsible Person

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     


	ELEMENT 17:  Inspection/Acceptance of Supplies and Consumables

ELEMENT DESCRIPTION:

Not all projects will need supplies or consumables considered as “critical” to the project.  For those projects that do, this element documents your system for having the right critical field and laboratory supplies and consumables available.  Examples of supplies and consumables that may be used in a project include reference toxicant chemicals for toxicity testing, test organisms for toxicity testing, film and photographic paper for geospatial projects, bottles of known cleanliness for specialized chemical analyses, etc.

INSTRUCTIONS:
· If applicable, provide a list of project supplies and consumables that may directly or indirectly affect the quality of the results.  

· Provide the acceptance criteria.

· Identify persons responsible.

· You may use the table provided to list inspection or acceptance testing activities and to indicate who is responsible for such testing, as well as where and how this material will be stored.

SWAMP REQUIREMENT:

· No additional requirement.
· Additional guidance for inspection and acceptance of supplies and consumables appear in the SWAMP QMP, Section B8.



17.  Inspection/Acceptance of supplies and Consumables  

(If applicable, provide a list of project supplies and consumables that may directly or indirectly affect the quality of the results, specify criteria for acceptance, and identify persons responsible.  You may provide the information in narrative form or use table below.)

     
Table 15.  (Element 17) Inspection/acceptance testing requirements for consumables and supplies.  
	Project-Related Supplies / Consumables
	Inspection / Testing Specifications
	Acceptance Criteria
	Frequency
	Responsible Individual

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     


	ELEMENT 18:  Non-Direct Measurements 

ELEMENT DESCRIPTION:
Element identifies any existing data that will be obtained from existing data sources, not directly measured or generated in the project. The data to be identified may be qualitative or quantitative in nature, for example:

· existing sampling and analytical data and files from a previous effort

· photographs or topographical maps produced outside this project

· information from the published literature

· background information from facility or state files

· measurements that are ancillary to addressing the project’s objective

INSTRUCTIONS:

· If you have not yet decided upon the sources of these data (outside of knowing that sources exist), document the process you will use to identify these sources and select the data. Along with specifying these types of data, specify how you will acquire these data.

· Address how the types of data mentioned above will be used, either exclusively or in combination with newly collected data, in certain phases of project implementation or in decision-making. (This information would have been determined during the project planning process.)

· Document the measures of data quality that you will use to judge whether the data are acceptable for their intended use. The data may be qualitative or quantitative, such as:

· scientific literature resulting from peer-reviewed studies

· specific data quality indicators, such as precision,  accuracy, representativeness, comparability, completeness, bias, and sensitivity.

· measurement process limits, such as method detection limits and quantitation limits

· Document the programmatic, legal, or any other constraints on the use of existing data, and their impact on the project. Some examples of constraints are:

· the data may be confidential or proprietary, with access limited to only a few persons

· the data do not meet acceptance criteria, but are the only data available at this time and you need to proceed with the project.

· information on QA/QC for the data collected may be unavailable.

SWAMP REQUIREMENT:

· Unless otherwise determined and approved by the SWAMP IMS Data Manger, the SWAMP QA Program, and SB SWAMP Program Manager, data from other sources will not be entered into the official SWAMP IMS.

· Requirements for the use of non-direct measurements appear in the QMP in Section B9. 



18.  Non-Direct Measurements (Existing Data)  

(If this section is applicable to your project, provide information on data that will be obtained from existing data sources.   Include how the types of data mentioned will be used and its relevance to the project.)

     
(Describe the measures of data quality that you will use to judge whether the data are acceptable for their intended use.)

     
	ELEMENT 19:  Data Management

ELEMENT DESCRIPTION:
This element is to control the management of the data generated throughout the project.

INSTRUCTIONS:
· Identify the process and hardware and software equipment for data/information handling and storage throughout the life cycle of the project (i.e. from the field notes and laboratory results or from existing data sources, to the office’s data or model system.) This includes:

· recording, transcribing, digitizing, and downloading

· transformation and reduction (mathematical operations)

· transmittal

· management

· storage

· retrieval

· Indicate how the computerized information systems will be maintained. For example, indicate what hardware and software items are necessary, how they will be routinely tested, and upgraded when software changes occur.

· If any of the above information is already incorporated in an organization’s Quality Management Plan, simply refer to that document and section. 

SWAMP REQUIREMENT:
· Information for SWAMP data management appears in the SWAMP QMP, Section B10.  Appendix J of the QMP describes the interim SWAMP Information Management System (SIMS) of the SWAMP program. 




19.  Data Management 

(Provide brief description of data management scheme from field to final use and storage.)

     
(Cite SOP, if available, or provide description of standard record-keeping and tracking practices.) 

     
(Cite SOP, if available, or describe procedure/s for processing, compiling, analyzing, and transmitting data reliably.  Identify responsible individual/s.)

     
(Cite SOPs, if available, or describe data archival and retrieval.  Also describe procedures to demonstrate acceptability of hardware and software configurations.)

     
(Attach applicable checklists or forms if available.)  

	GROUP C:  Assessment and Oversight

ELEMENT 20:  Assessment and Response Actions 

ELEMENT DESCRIPTION:
This element gives information concerning how a project’s activities will be assessed during the project to ensure that the QAPP is being implemented as approved.  For existing data use projects, data may be assessed to determine suitability for their intended use and to identify whether project specifications were met. 

Assessments are to be conducted throughout the project to identify potential problems early in the project and allow for timely corrective action. The types of assessments to be conducted, and the frequency for conducting these assessments, will depend on the intended use of the information and the confidence needed and expected in the quality of the results. For typical field and laboratory projects, assessments may consist of:

· readiness reviews

· surveillance

· proficiency testing

· technical systems audits of field, laboratory, or data management activities.

INSTRUCTIONS:

· Describe the project assessments planned and give a brief discussion of the information expected. Assessments may consist of readiness reviews, surveillance, proficiency testing, and technical system audits.

· Give your approximate schedule for these assessments and their reports.

· For any planned self-assessments (internal assessments), identify the potential participants and their relationship within the project organization.

· For any independent assessments (external assessments), identify the organization and person(s) that will conduct the assessments.

· Describe how, when, and to whom the results of each assessment will be reported. Describe the scope of authority that the reviewer has, and who has the authority to issue a stop-work order.

· Identify how corrective actions are to be addressed.

SWAMP REQUIREMENT:

· No additional requirement.

· The description of and requirements for Assessments and Response Actions are described in the SWAMP QMP, Section C1.




GROUP C:  Assessment and Oversight

20.  Assessments & Response Actions 

(Describe the project assessments planned including type of assessment, frequency and number of assessments and approximate time periods.  Also identify individual(s) responsible for conducting assessments.  Describe the scope of authority that the reviewer has, and who has the authority to issue a stop-work order.)

     
(Describe how and to whom assessment information should be reported.)

     
(Describe process for corrective action.  Include how actions are to be addressed, by whom, and how they are verified and documented.)

     

	ELEMENT 21:  Reports to Management 

ELEMENT DESCRIPTION:
This element documents how management will be kept informed of project oversight and assessment activities and findings.  The element will identify those responsible for writing these reports, when, and how often these reports will be written, and identify who will be notified of audit findings.  Projects of short duration may only have a final report that includes assessment results, along with project results and conclusions.

INSTRUCTIONS:
· Identify all interim and final reports that will be written during the project including those generated by the action and response activities associated with the previous element.  Include reports dictated by contract requirements as well as internal reports.  Examples include:

-assessment and response action reports

-results of proficiency test samples

-calibration reports

-model evaluation reports

· Additional information to provide:

-Identify the frequency and distribution of these reports.

-Identify the report writer and recipients, as well as any specific actions or recommendations recipients are expected to make.

-Table may be used to summarize some of this information.
SWAMP REQUIREMENT:

· Quarterly progress reports are minimum.

· Requirements for Reports To Management appear in the SWAMP QMP, Section C2.  




21.  Reports to Management

(Identify all interim and final reports, including project QA status reports, that will be written during the project term. Identify frequency of reporting, responsible individuals, and report recipients.  Information may be provided in narrative or tabular form below.)

     
Table 16.  (Element 21) QA management reports.
	Type of Report
	Frequency (daily, weekly, monthly, quarterly, annually, etc.)
	Projected Delivery Dates(s)
	Person(s) Responsible for Report Preparation
	Report Recipients

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     


	Group D: Data Validation and Usability

ELEMENT 22: Data Review, Verification, and Validation 

ELEMENT DESCRIPTION:
This information describes the final critical checks that will be done on the information obtained to decide whether they satisfy the quality criteria listed above in Element 7 above, and whether that information can be used. The level of detail and frequency for performing data review, verification, and validation activities will depend on the complexity of the project, and the importance of the decision to be made based on it.

Data review is the in-house examination to ensure that the data have been recorded, transmitted, and processed correctly. That includes, for example, checking for data entry, transcription, calculation, reduction, and transformation errors. It may also mean ensuring that there is a complete list of sample information available, such as sample matrixes, blanks, duplicates, shipping dates, preservatives, holding times, etc., and ensuring that there are no programming errors.  Data verification is the process for evaluating the completeness, correctness, and conformance/compliance of a specific data set against the method, procedural, or contractual specifications.   Data validation is an analyte- and sample– specific process that extends the evaluation of data beyond method, procedure, or contractual compliance to determine the quality of a specific data set relative to the end use.

Data verification is generally done first, internally by those generating the data or by an organization external to that group. Data validation is generally performed on the verified data later in the process and by someone independent or external to the data generator and the data user. These processes may occur both during and at the end of the project. 

INSTRUCTIONS:

· Describe the criteria for deciding to accept, reject, or qualify project data in an objective and consistent manner.  Include any subsequent activities and criteria that will review data a second time for data that fails to pass the first review.  Procedures are to be discussed in the next element.

SWAMP REQUIREMENT:

· To qualify for incorporation into the SWAMP database, all data must meet applicable SWAMP Data Acceptability criteria as defined in Element 7 and applicable SWAMP requirements as defined in Elements 12, 13, 14, 16, and 17.  Data must also be submitted in SWAMP compatible format. 




Group D: Data Validation and Usability

22.  Data Review, Verification, and Validation Requirements 

(Describe the criteria for deciding to accept, reject, or qualify project data in an objective and consistent manner.  If applicable, include any subsequent activities and criteria that will review data a second time for data that fails to pass the first review.  Procedures are to be discussed in the next element.)

     

	ELEMENT 23:  Verification and Validation Methods 

ELEMENT DESCRIPTION:
This element identifies the methods or processes for verifying and then validating project information.  The methods to be used or processes to be followed can be identified as SOPs, if available, or described in the text. 

INSTRUCTIONS:
· Describe how the project data will be verified and validated. The data may be reviewed to verify how it was:

-recorded or formatted

-transformed

-reduced

-analyzed



-qualified

· Describe the process to show how errors will be handled and this information given to the data users. Attach any necessary forms and checklists to the QAPP.

· Identify the individuals to be involved in these efforts.

· Describe how any issues will be resolved and identify who has the authority for resolving them.

· Describe how results will be conveyed to data users.

· Attach copies of the SOPs, checklists, forms, and calculations to be used in an appendix to your QAPP.

· Additional guidance: “Guidance on Environmental Data Verification and Data Validation, EPA QA/G-8, November 2002, www.epa.gov/quality/vandv.html.

SWAMP REQUIREMENT:

· No additional requirement.

· Information for data verification and validation appear in the SWAMP QMP, Section D2.




23.  Verification and Validation Methods 
(Provide a description of  how the project data will be verified and validated.  Describe the process to show how errors will be handled and this information given to the data users. Reference and attach any necessary forms and checklists to the QAPP.    Identify the individuals to be involved in these efforts. ) 

     
(Describe how any issues will be resolved and identify who has the authority for resolving them.  Describe how results will be conveyed to data users. ) 
     


(Attach copies of the applicable SOPs, checklists, forms, and calculations to be used in an appendix to your QAPP.) 
	ELEMENT 24:  Reconciliation with User Requirements  

ELEMENT DESCRIPTION:
Describes how validated data will be evaluated to see if it answers the original questions asked.

This is the final assessment of the data quality and the culmination of the entire QA process for the project.

INSTRUCTIONS:

· Describe how the project results will be evaluated to determine whether the project’s objectives have been satisfied. Provide an outline of methods proposed to analyze the data so as to determine possible anomalies or departures from assumptions made when the project was planned. Describe what statistical and scientific analyses will be made. Statistical analyses may include tests for outliers, trends, and dispersion. Describe how data will be presented, such as tables or charts, to illustrate trends, relationships, and anomalies. Describe how limitations in data use will be reported to the decision-makers.  This element assumes that the data has already met all data quality objectives and other quality issues.  The outcome here is whether the data does or does not support the original hypothesis or whether the data does not have the power to make the determination.

· EPA guidance for Data Quality Assessment (DQA) Process to evaluate how well the validated data can support their intended use can be used. The DQA process is a five-step process described in “Guidance for Data Quality Assessment: Practical Methods for Data Analysis, EPA QA/G-9 (July 2000) and available on the web at www.epa.gov/quality/dqa.html. This document is specifically written for non-statisticians and provides many graphical and statistical tools for data assessment. 

· If a judgmental sampling design was selected in the systematic planning process (see element 10 above), analysis and inference becomes limited to simple descriptions of the data with no extrapolation to more general cases.

SWAMP REQUIREMENT:

· No additional requirement.

· Information for Requirements for Reconciliation with User Requirements appear in the SWAMP QMP, Section D3. The Grant Recipients will need to make a decision as to whether the data collected provides the information they needed. While the Grant Recipient will have a specific use for the data collected, the data is to be shared statewide for many different possible uses subject to different Data Quality Objectives. Reconciliation will thus be end-user dependent. Whether the data collected has low enough detection limits to ascertain the achievement of various beneficial uses can be aided by a review of a document formulated by RWQCB-5 and available on the web at http://www.swrcb.ca.gov/rwqcb5/available_documents/wq_goals/index.html.




24.  Reconciliation with User Requirements

(Describe how the project results will be evaluated to determine whether the project’s objectives have been satisfied. This element assumes that the data has already met all data quality objectives and other quality issues.  The outcome here is whether the data does or does not support the original hypothesis or whether the data does not have the power to make the determination.  Describe proposed methods -statistical or scientific- to analyze the data so as to determine possible anomalies or departures from assumptions made when the project was planned. Statistical analyses may include tests for outliers, trends, and dispersion.)

     
(Describe how limitations in data use will be reported to the data users.)

     
	You have completed your project QAPP.  Please check that you have:

· Appended all relevant forms, SOPs, etc.

· Completed the checklist and included it as an attachment.

· Updated the Table of Contents (to update: use F9)

· Updated List of Figures, List of Tables, List of Appendices

· Deleted all guidance and example text boxes.

· Deleted this text box.



APPENDIX 1.  SWAMP Requirements and Recommendations --Information for Completing Element 7 (Quality Objectives and Criteria for Measurement Data)

Table 1-A

Information for completing of Element 7 Data Quality Objectives

	Group
	Parameter
	Element 7 Requirements

	
	
	Accuracy
	Precision
	Recovery
	Completeness

	Field testing
	Dissolved Oxygen
	+ 0.5 mg/L
	No SWAMP requirement – suggest + 0.5 or 10%
	NA
	No SWAMP requirement – suggest 90%

	
	Temperature
	+ 0.5 oC
	No SWAMP requirement – suggest + 0.5 or 5%
	NA
	No SWAMP requirement – suggest 90%

	
	Conductivity
	+ 5%
	No SWAMP requirement – suggest + 5%
	NA
	No SWAMP requirement – suggest 90%

	
	pH by meter
	+ 0.5 units
	No SWAMP requirement – suggest + 0.5 or 5%
	NA
	No SWAMP requirement – suggest 90%

	
	Depth
	+ 0.2 meters
	No SWAMP requirement – not necessary
	NA
	No SWAMP requirement

	
	Turbidity
	No SWAMP requirement – suggest + 10% or 0.1, whichever is greater
	No SWAMP requirement – suggest + 10% or 0.1, whichever is greater
	NA
	No SWAMP requirement – suggest 90%

	Field Test Kit
	All inorganic chemical tests
	No SWAMP requirement – suggest + 25%
	No SWAMP requirement – suggest + 20%
	No SWAMP requirement – suggest + 20%
	No SWAMP requirement – suggest 90%

	
	ELISA
	+ 20% of nominal concentration of laboratory prepared solution
	Coefficient of variation + 20% for duplicates
	SWAMP requires the evaluation of a matrix spike, but no limits.
	No SWAMP requirement – suggest 90%

	Mobile Laboratory
	ALL
	Same as stationary laboratory
	Same as stationary laboratory
	Same as stationary laboratory
	Same as stationary laboratory

	Laboratory Analyses – 
	Conventional Constituents in Water

See following table for more requirements
	Standard Reference Materials (SRM, CRM, PT) within 95% CI stated by provider of material.  If not available then with 80% to 120% of true value
	Laboratory duplicate, Blind Field duplicate, or MS/MSD 25% RPD

Laboratory duplicate minimum.
	Matrix spike 80% - 120% or control limits at + 3 standard deviations based on actual lab data.
	No SWAMP requirement – suggest 90%

	
	Volatile Organic Analytes (including VOCs, MTBE, BTEX) in Water
	Standard Reference Materials (SRM, CRM, PT) within 95% CI stated by provider of material.  If not available then with 50% to 150% of true value
	Field replicate or MS/MSD + 25% RPD.  Field replicate minimum.
	Matrix spike 50% - 150% or control limits at + 3 standard deviations based on actual lab data.
	No SWAMP requirement – suggest 90%

	
	Synthetic Organic Analytes (including PCBs, PAHs, pesticides)
	Standard Reference Materials (SRM, CRM, PT) within 95% CI stated by provider of material.  If not available then with 50% to 150% of true value
	Field replicate or MS/MSD + 25% RPD.  Field replicate minimum.
	Matrix spike 50% - 150% or control limits at + 3 standard deviations based on actual lab data.
	No SWAMP requirement – suggest 90%

	
	Trace metals in water, including mercury
	Standard Reference Materials (SRM, CRM, PT) 75% to 125%.
	Field replicate, laboratory duplicate, or MS/MSD + 25% RPD.  Laboratory duplicate minimum.
	Matrix spike 75% - 125%.
	No SWAMP requirement – suggest 90%

	
	Monomethyl mercury in water
	Standard Reference Materials (SRM, CRM, PT) 70% to 130%.
	Field replicate, laboratory duplicate, or MS/MSD + 25% RPD.  Laboratory duplicate minimum.
	Matrix spike 70% - 130%.
	No SWAMP requirement – suggest 90%

	
	Organic compounds (PCBs, PAHs, pesticides) in tissue & sediment, and semi-volatiles & volatiles in sediment only
	Standard Reference Materials (SRM, CRM, PT) within 95% CI stated by provider of material.  If not available then with 50% to 150% of true value
	Field replicate or MS/MSD + 25% RPD.  Field replicate minimum.
	Matrix spike 50% - 150% or control limits at + 3 standard deviations based on actual lab data.
	No SWAMP requirement – suggest 90%

	
	Trace metals (including mercury) in tissue and sediment
	Standard Reference Materials (SRM, CRM, PT) 75% to 125%.
	Field replicate, laboratory duplicate, or MS/MSD + 25% RPD except Hg in sediment at + 0.35%.  Laboratory duplicate minimum.
	Matrix spike 75% - 125%.
	No SWAMP requirement – suggest 90%

	
	Monomethyl mercury in tissue and sediment
	Standard Reference Materials (SRM, CRM, PT) 70% to 130%.
	Field replicate, laboratory duplicate, or MS/MSD + 25% RPD.  Laboratory duplicate minimum.
	Matrix spike 70% - 130%.
	No SWAMP requirement – suggest 90%

	
	Total organic carbon in sediment and sediment grain size
	CRM within the 95% CI stated by the provider.  Laboratory Control Material (LCM) + 20% to 25% of stated value.  No accuracy criteria for grain size.
	Replicates within + 20%
	No SWAMP requirement although possible for TOC.  Consider + 25% recovery (75% - 125%)
	No SWAMP requirement – suggest 90%

	
	Bacteria/ Pathogens
	Laboratory positive and negative cultures – proper positive or negative response.  Bacterial PT sample -–within the stated acceptance criteria.
	Rlog within 3.27*mean Rlog (reference is section 9020B of 18th, 19th, or 20th editions of Standard Methods
	NA
	90%

	
	Benthic inverterbrates
	< 5% difference
	< 5% difference
	NA
	100%

	
	Toxicity testing
	Meet all performance criteria in methd relative to reference toxicant.
	Meet all performance criteria in method relative to sample replication.
	NA
	90%


APPENDIX 2.  SWAMP Requirements and Recommendations --Information for Completing Element 12 (Sample Handling and Custody)

Table 2-A.  Summary of Sample Container, Volume, Initial Preservation, and Holding Time Recommendations for Water Samples

	Parameters for Analysis in WATER Samples
	Recommended 

Containers (all containers pre-cleaned)
	Typical

Sample Volume (ml)
	Initial Field Preservation
	Maximum Holding Time (analysis must start by end of max)

	Conventional Constituents in Water

	Alkalinity
	Polyethylene bottles (see NOTE(1) below)
	100 ml
	Cool to 4°C, dark
	14 days at 4°C, dark

	Chloride (Cl), Sulfate (SO4) and Fluoride (F)
	“
	300 ml
	”
	28 days at 4°C, dark

	Ortho-phosphate (OPO4)
	“
	150 ml
	“
	48 hours at 4°C, dark 

	Nitrate + Nitrite

(NO3 + NO2)
	“
	150 ml
	“
	48 hours at 4°C, dark

	Total Keldjahl Nitrogen (TKN)
	“
	600 ml
	“
	Recommend: 7 days

Maximum: 28 days

Either one at 4°C, dark

	Total Dissolved Solids (TDS)
	“
	1000 ml
	”
	7 days at 4°C, dark

	Ammonia (NH3)
	“
	500 ml
	”
	28 days at 4°C, dark

	Total Phosphorus (TPO4)
	“
	300 ml
	”
	28 days at 4°C, dark

	(1)NOTE:

The volume of water necessary to collect in order to analyze for the above constituents is typically combined in four 1-liter polyethylene bottles, which also allows enough volume for possible re-analysis and for conducting lab spike duplicates.  This is 

possible since the same laboratory is conducting all of the above analyses; otherwise, individual volumes apply.

	Total Organic Carbon (TOC), Dissolved Organic Carbon (DOC)


	40 ml glass vial
	40 ml (one vial)
	Cool to 4°C, dark
	28 days at 4°C, dark

	Total Suspended Solids (TSS)
	500 ml amber glass jar
	1000 ml (two jars)


	Cool to 4°C, dark
	7 days at 4°C, dark

	Suspended Sediment Concentration (SSC)


	500 ml amber glass jar
	500 ml (one jar)
	Cool to 4°C, dark
	7 days at 4°C, dark

	Chlorophyll a
Pheophytin a
	1-L amber polyethylene bottle
	1000 ml

(one bottle)
	Cool to 4°C, dark
	Keep at 4°C, dark, but must filter within 48 hours.

Filters may be stored frozen up to 30 days.



	Non-Routine Compounds in Water Samples



	OIL AND GREASE
	1-L glass jar with Teflon lid-liner, rinsed with hexane or methylene chloride


	1000 ml (one jar)
	Add 2 ml conc. H2SO4 to pH <2; cool to 4°C, dark.
	28 days at 4°C, dark

	PHENOLS

	1-L glass jar with Teflon lid-liner
	1000 ml (one jar)
	Add 2 ml conc. H2SO4 to pH <2; cool to 4°C, dark.
	28 days at 4°C, dark

	CYANIDE
	1-L cubitainer
	1000 ml (one cubitainer)
	Add 2 ml 1:1 NaOH to make pH > 12; Add 0.6 g ascorbic acid if residual Cl present. Cool to 4°C, dark.


	14 days at 4°C, dark

	BIOCHEMICAL OXYGEN DEMAND (BOD)

	4-L cubitainer
	4000 ml (one cubitainer)
	Cool to 4°C, dark.  Add 1g FAS crystals per liter, if residual Cl present.
	48 hours at 4°C, dark

	CHEMICAL OXYGEN DEMAND (COD)
	1-L cubitainer
	110 ml (one cubitainer)
	Add 2 ml conc. H2SO4 to make pH <2.  Cool to 4°C, dark.


	28 days at 4°C, dark

	Trace Metals in Water Samples

	DISSOLVED METALS 
(except Dissolved Mercury)
	60 ml polyethylene bottle, pre-cleaned in lab using HNO3


	60 ml (one bottle) if salinity <0.5 ppt

180 ml (three bottles) if salinity >0.5 ppt 
	Filter at sample site using 0.45 micron in-line filter, or syringe filter.  Cool to 4°C, dark.  Acidify in lab, within 48 hrs, using pre-acidified container (ultra-pure HNO3) for pH<2.


	Once sample is filtered and acidified, can store up to 6 months at room temperature

	DISSOLVED MERCURY

	250 ml glass or Teflon bottle, pre-cleaned in lab using HNO3
	250 ml (one bottle)
	Cool to 4°C, dark. Filter in lab within 48 hours, using bench top Hg filtration apparatus.  Acidify in lab within 48 hrs, with pre-tested HCL to 0.5%.
	Once sample is filtered and acidified, can store up to 6 months at room temperature

	Trace Metals in Water Samples

	TOTAL METALS
(except Total Mercury)
	60 ml polyethylene bottle, pre-cleaned in lab using HNO3


	60 ml (one bottle) if salinity <0.5 ppt

180 ml (three bottles) if salinity >0.5 ppt
	Cool to 4°C, dark.  Acidify in lab within 48 hrs, with pre-acidified container (ultra-pure HNO3), for pH<2.
	Once sample is acidified, can store up to 6 months at room temperature

	TOTAL MERCURY

	250 ml glass or Teflon bottle, pre-cleaned in lab using HNO3
	250 ml (one bottle)
	Cool to 4°C, dark. Acidify in lab within 48 hrs, with pre-tested HCL to 0.5%.
	Once sample is acidified, can store up to 6 months at room temperature.



	HEXAVALENT CHROMIUM (filtered)
	600 ml plastic or glass bottle


	600 ml (one bottle)
	Cool to 4°C, dark

No acid
	Keep at 4°C, dark for up to 24 hours; must notify lab in advance.



	HARDNESS 
	200 ml polyethylene or glass bottle
	200 ml (one bottle)
	Cool to 4°C, dark

OR

Filter and add 2 ml conc. H2SO4 or HNO3  to pH < 2; Cool to 4°C, dark.


	48 hours at 4°C, dark

6 months at 4°C, dark



	Synthetic Organic Compounds in Water Samples

	VOLATILE ORGANIC ANALYTES (VOA's) including VOC, MTBE and BTEX
	40 ml VOA vials
	120 ml (three VOA vials)
	All vials are pre-acidified (50% HCl or H2SO4) at lab before sampling.  Cool to 4°C, dark
	14 days at 4°C, dark

	PESTICIDES & HERBICIDES*
Organophosphate Pesticides

Organochlorine Pesticides

Chlorinated Herbicides

SEMI-VOLATILE ORGANICS*

POLYCHLORINATED* BIPHEYNYL AND AROCHLOR COMPOUNDS

TPH, PAH, PCP/TCP*
	1-L  I-Chem 200-series amber glass bottle, with Teflon lid-liner (per each sample type)


	1000 ml (one container)

*Each sample type requires 1000 ml in a separate container


	Cool to 4°C, dark

If chlorine is present, add 0.1g sodium thiosulfate 


	Keep at 4°C, dark, up to 7 days.  Extraction must be performed within the 7 days; analysis must



	Toxicity Testing Water Samples

	TOXICITY IN WATER
	Four 2.25 L amber glass bottles 
	9000 ml
	Cool to 4°C, dark
	14 days at 4°C, dark



	Bacteria and Pathogens in Water Samples

	E. Coli


	Factory-sealed, pre-sterilized, disposable Whirl-pak® bags or 125 ml sterile plastic (high density polyethylene or polypropylene) container
	100 ml volume sufficient for both E. coli and Enterococcus analyses
	Sodium thiosulfate is pre-added to the containers in the laboratory (chlorine elimination).  Cool to 4°C; dark.
	STAT: 6 hours at 4°C, dark;

lab must be notified well in advance

	Enterococcus


	Factory-sealed, pre-sterilized, disposable Whirl-pak® bags or 125 ml sterile plastic (high density polyethylene or polypropylene) container


	100 ml volume sufficient for both E. coli and Enterococcus analyses
	Sodium thiosulfate is pre-added to the containers in the laboratory (chlorine elimination).  Cool to 4°C; dark.
	STAT:  6 hours at4°C, dark;

lab must be notified well in advance

	FECAL COLIFORM


	Factory-sealed, pre-sterilized, disposable Whirl-pak® bags or 125 ml sterile plastic (high density polyethylene or polypropylene) container


	100 ml volume sufficient for both fecal and total coliform analyses
	Sodium thiosulfate is pre-added to the containers in the laboratory (chlorine elimination).  Cool to 4°C; dark.
	STAT:  6 hours at4°C, dark;

lab must be notified well in advance

	TOTAL COLIFORM


	Factory-sealed, pre-sterilized, disposable Whirl-pak® bags or 125 ml sterile plastic (high density polyethylene or polypropylene) container


	100 ml volume sufficient for both fecal and total coliform analyses
	Sodium thiosulfate is pre-added to the containers in the laboratory (chlorine elimination).  Cool to 4°C; dark.
	STAT:  6 hours at 4°C, dark;

lab must be notified well in advance


Table 2-B.
Summary of Sample Container, Volume, Preservation, and Storage Requirements for SWAMP Bed Sediment, Biota, and Tissue Samples (for contaminant analysis) 

tc \l2 "Summary of Sediment Sample Collection Methods, Preservation, Storage, and Handling Requirements 
	Parameters for Analysis
	Recommended

Containers
	Typical Sample Volume (ml)
	Initial Field

Preservation
	Maximum Holding Time

	Bed Sediment Samples

	Trace Metals, including Hg and As (except for Se--see below)
	60 ml I-Chem 300- series clear glass jar with Teflon lid-liner; Pre-cleaned
	60 ml

(one jar)
	Cool to 4(C, dark, up to 14 days
	12  months(1)

(-20(C)

	Selenium (separate container required)


	60 ml I-Chem 300- series clear glass jar with Teflon lid-liner; Pre-cleaned
	60 ml

(one jar)
	Cool to 4(C, dark, up to 14 days
	12  months(1)

(-20(C)



	Synthetic Organic Compounds


	250 ml I-Chem 300- series amber glass jar with Teflon lid-liner; Pre-cleaned
	500 ml

(two jars)
	Cool to 4(C, dark, up to 14 days
	12 months(1)

(-20(C)



	Sediment TOC


	125 ml(3) clear glass jar; Pre-cleaned
	125 ml

(one jar)
	Cool to 4(C, dark, up to 28 days
	12 months(2)

(-20(C)

	Sediment Grain Size
	125 ml(3) clear glass jar; Pre-cleaned
	125 ml

(one jar)
	Cool to 4(C, dark, up to 28 days
	28 days

(4(C)

Do not freeze

	Sediment Toxicity Testing


	1-Liter I-Chem wide-mouth polyethylene jar with Teflon lid-liner; Pre-cleaned
	2-Liters

(two jars filled completely)
	Cool to 4(C, dark, up to 14 days
	14 days

(4(C)

Do not freeze

	(1) Sediment samples for parameters noted with one asterisk (*) may be refrigerated at 4(C for up to 14-days maximum, but analysis must start within the 14-day period, or the sediment sample must be stored frozen at minus (-) 20(C for up to 12 months maximum.

(2) Sediment samples for sediment TOC analysis can be held at 4(C for up to 28 days, and should be analyzed within this 28 day period, but can be frozen at any time during the initial 28 days, for up to 12 months maximum at minus (-) 20(C.

(3) Sediment samples for TOC AND grain size analysis can be combined in one 250 ml clear glass jar, and sub-sampled at the laboratory in order to utilize holding time differences for the two analyses.  If this is done, the 250 ml combined sediment sample must be refrigerated only (not frozen) at 4(C for up to 28 days, during which time the sub-samples must be aliquoted in order to comply with separate storage requirements (as shown above).


Table 7 (continued).
Summary of Sample Container, Volume, Preservation, and Storage Requirements for SWAMP Bed Sediment, Tissue (for contaminant analysis), and Biota Samples

	Parameters for Analysis
	Recommended

Containers
	Typical Sample Volume (ml)
	Initial Field

Preservation
	Maximum Holding Time

	Tissue samples

	Fish, crab, and shellfish  tissue (for contaminant analysis)


	Polyethylene bags (Teflon sheets in zip lock bags); or glass (with Teflon lid); or polyethylene jar for 

trace metals sample only
	200g
	Freeze until processing
	12 months

(-20(C)

	Biota

	Benthic Macroinvertebrates

	FRESHWATER 
	plastic or glass
	variable
	70% ethyl alcohol 

OR

70% isopropyl alcohol

OR

Add formalin to produce a 5-10% formalin solution

Store in dark and away from extremes of hot and cold


	5 years

	Benthic Macroinvertebrates

	MARINE 
	plastic or glass
	variable
	Add formalin buffered with borax to create a 10% formalin solution. Add 0.25 g of rose bengal vital stain. After 2 weeks, sort sample and preserve with 70% ethanol
	5 years

	Netplankton
	amber plastic or glass (Lugols solution will permeate plastic cubitainers and stain materials in contact with cubitainer)
	variable
	Rinse net bucket with 3-5% buffered formalin

OR

If net bucket rinsed with tap water, preserve sample with 1 ml of modified Lugols solution per 100 ml of sample.

Store in dark and away from extremes of hot and cold.
	5 years

	Nannoplankton
	amber plastic or glass (Lugols solution will permeate plastic cubitainers and stain materials in contact with cubitainer)
	500 g
	1 ml of modified Lugols solution per 100 ml of sample.

Store in dark and away from extremes of hot and cold.
	5 years



	Nekton
	plastic or glass
	variable
	Fix in a 10% formalin solution. After about 1 week thoroughly wash and preserve in 40 % ethyl alcohol

Store in dark and away from extremes of hot and cold.


	5 years




In the field, all samples will be packed in wet ice or frozen ice packs during shipment, so that they will be kept at approximately 4˚C. Samples will be shipped in insulated containers. All caps and lids will be checked for tightness prior to shipping.

All samples will be handled, prepared, transported and stored in a manner so as to minimize bulk loss, analyte loss, contamination or biological degradation. Sample containers will be clearly labeled with an indelible marker. Where appropriate, samples may be frozen to prevent biological degradation. Water samples will be kept in Teflon™, glass, or polyethylene bottles and kept cool at a temperature of 4˚C until analyzed.  Maximum holding times for specific analyses are listed in Tables 6 and 7 on the following pages.

Ice chests are sealed with tape before shipping.  Samples are placed in the ice chest with enough ice to completely fill the ice chest.  RFA forms are placed in an envelope and taped to the top of the ice chest or they may be placed in a plastic bag and taped to the inside of the ice chest lid.  It is assumed that samples in tape-sealed ice chests are secure whether being transported by staff vehicle, by common carrier, or by commercial package delivery.  The receiving laboratory has a

sample custodian who examines the samples for correct documentation, proper preservation and holding times.

Contract laboratories will follow sample custody procedures outlined in their QA plans.  Contract laboratory QA plans are on file with the respective laboratory. 

All samples remaining after successful completion of analyses will be disposed of properly. It is the responsibility of the personnel of each analytical laboratory to ensure that all applicable regulations are followed in the disposal of samples or related chemicals.

Chain-of-custody procedures require that possession of samples be traceable from the time the samples are collected until completion and submittal of analytical results. A complete chain-of-custody form is to accompany the transfer of samples to the analyzing laboratory.

A sample is considered under custody if:

•
it is in actual possession; 

•
it is in view after in physical possession;

•
it is placed in a secure area (accessible by or under the scrutiny of authorized personnel only after in possession)

Field Log

Field crews shall be required to keep a field log for each sampling event. The following items should be recorded in the field log for each sampling event:

•
time of sample collection;

•
sample ID numbers, including etched bottle ID numbers for Teflon™ mercury sample containers and unique IDs for any replicate or blank samples;

•
the results of any field measurements (temperature, D.O., pH, conductivity, turbidity) and the time that measurements were made;

•
qualitative descriptions of relevant water conditions (e.g. color, flow level, clarity) or weather (e.g. wind, rain) at the time of sample collection;

•
a description of any unusual occurrences associated with the sampling event, particularly those that may affect sample or data quality.

The field crews shall have custody of samples during field sampling. Chain of custody forms will accompany all samples during shipment to contract laboratories. All water quality samples will be transported to the analytical laboratory directly by the field crew or by overnight courier.

Laboratory Custody Log

Laboratories shall maintain custody logs sufficient to track each sample submitted and to analyze or preserve each sample within specified holding times.

APPENDIX 3.  SWAMP Requirements and Recommendations --Information for Completing Element 13 (Analytical Methods)

Table 3-A.  Target Reporting Limits for 

Conventional Water Quality Constituents

	Analysis
	Matrix
	Reporting Units
	*Suggested

Analytical Methods

(See *Note, and see References 1-13, at bottom of table)
	Target

Reporting

Limit (TRL)

	CONVENTIONAL CONSTITUENTS



	AMMONIA (as N)


	water (dissolved)
	mg/L
	EPA 350.3

EPA 350.2

SM 4500-NH3 B, C
	0.1



	BIOCHEMICAL OXYGEN DEMAND
	water
	mg/L
	EPA 405.1

SM 5210B
	2

	BORON 
	water (dissolved)
	mg/L
	EPA 200.7

EPA 6010A

SM  4500 B-19
	0.010 (500 ml filtration)

	CALCIUM 
	water (dissolved)
	mg/L
	EPA 200.7

EPA 6010A

SM  3111B
	0.05

	CHLORIDE (iodometric)            
	water (dissolved)
	mg/L
	EPA 300.0A

SM 4500 Cl C
	0.25

	CHLOROPHYLL a

PHEOPHYTIN a
	Water (dissolved)
	ug/L
	SM 10200H
	2.0 (500ml filtration)

	CHEMICAL OXYGEN   DEMAND (titrametric)
	water
	mg/L
	EPA 410.1-.4
	5

	CONDUCTIVITY           
	water
	uS/cm
	SM 2510B

EPA 120.1
	2.5

	FIXED & VOLATILE DISSOLVED SOLIDS (500 C)           
	water
	mg/L
	EPA 160.4

SM 2540E
	5.0



	FLUORIDE            
	water (dissolved)
	mg/L
	EPA 300.0A

EPA 6010A
	0.123

	IRON            
	water (dissolved)
	mg/L
	EPA 300.0A

EPA 6010A
	0.02

	MAGNESIUM 
	water (dissolved)
	mg/L
	EPA 200.7

EPA 6010A

SM 3111B
	0.02

	MANGANESE 
	water (dissolved)
	mg/L
	EPA 200.7

EPA 6010A

SM 3111B
	0.02

	NITRATE (as N)
	water

(dissolved)
	mg/L
	EPA 300.0A

EPA 353.3

SM 4500-NO3 E, F

(Flow injection analysis)
	0.01

	NITRATE+NITRITE 
	water
	mg/L
	EPA 353.2

SM 4500-NO3 E, F
	0.1

	NITRITE (as N)
	water

(dissolved)
	mg/L
	EPA 300.0A

EPA 353.2

SM 4500-NO2 B

(Flow injection analysis)
	0.01

	OIL AND GREASE

(HEM) 
	water
	mg/L
	EPA 1664A

SM 5520 B
	1.4

	ORGANIC    CARBON (colourimetric)
	water (dissolved)

water (total)
	mg/L

mg/L
	EPA 415.1-.2

SM 5310 C

EPA 415.1-.2

SM 5310C
	0.6

0.6

	ORTHO-PHOSPHATE (as P)
	water

(dissolved)
	mg/L
	EPA 300.0A

EPA 365.3

SM 4500-P E&F

(Flow injection analysis)
	0.01

	PATHOGENS

E. Coli

Enterococcus

Fecal Coliform

Total Coliform           
	water

water

water

water
	MPN/100 ml

colonies/100 ml

MPN/100 ml

MPN/100 ml
	SM 9221B/E mod. MUG, SM 9223B

SM 9230C, ASTM D6503

SM 9221E, SM 9222D

(25-tube dilution)

SM 9221B, SM 9222B

(25-tube dilution)


	2

1

2

2

	POTASSIUM 
	water (dissolved)
	mg/L
	EPA 200.7

EPA 6010A

SM 3111B

SM 3500-K D


	0.1

	SEDIMENT GRAIN SIZE ANALYSIS
	sediment (4-fraction)

sediment

(full phi analysis)


	% gravel

% sand

% silt

% clay

g (grams-weight)


	(6), (7) ASTM (sieve-hydrometer)

(8) Plumb 1981, (9) EPA 1995 (abbrev. pipette)

(8) Plumb 1981, (9) EPA 1995, (10) Folk 1980 (full phi pippette analysis)


	1%

Particle Size

<0.002 mm >0.002 mm >0.0039 mm >0.0078 mm >0.0313 mm >0.0625 mm

>0.125 mm

>0.25 mm

>0.5 mm

>1 mm

>2 mm

>3.2 mm

>4 mm

>8 mm



	SEDIMENT TOTAL ORGANIC CARBON
	sediment
	%OC (dry weight)
	EPA 9060, and

(13) EPA 1986 (Kahn Method)
	0.01

	SILICA 
	water (dissolved)
	mg/L
	EPA 200.7

SM 3111B
	0.1

	SODIUM 
	water (dissolved)
	mg/L
	EPA 200.7

EPA 6010A

SM 3111B
	0.1

	SULFATE
	water

(dissolved)
	mg/L
	EPA 300.0A

SM 4500-SO4, E

ASTM D516
	1.0

	SUSPENDED    SEDIMENT CONCENTRATION
	water
	mg/L
	(11) ASTM 2000 D3977

(12) Gray et al 2000
	0.5

	TOTAL ALKALINITY (as CaCO3)
	water
	mg/L
	EPA 310.1-2

SM 2320B
	1

	TOTAL DISSOLVED SOLIDS


	water
	mg/L
	EPA 160.1

SM 2540C
	10

	TOTAL HARDNESS

(as CaCO3)
	water
	mg/L
	EPA 200.7 

EPA 130.1-2

SM 2340C
	1

	TOTAL KJELDAHL NITROGEN
	water
	mg/L
	EPA 351.1-.4

4500-Norg B, C

SM 4500-NH3 C, E, F
	0.5



	TOTAL PHOSPHATE (as P)
	water
	mg/L
	EPA 365.1-4

SM 4500-P B(5), E&F
	0.05

	TOTAL SUSPENDED    SOLIDS (103-105 C) 
	water
	mg/L
	EPA 160.2

SM 2540D

APHA 1997
	0.5

	TURBIDITY   
	water
	NTU
	EPA 180.1

SM 2130B


	0.5 ntu

	VOLATILE SUSPENDED SOLIDS
	water


	mg/L
	EPA 160.4

SM 2540E


	1.0


*NOTE REGARDING SUGGESTED METHODS LISTED ABOVE

All analytical methods listed above are suggested.  Other methods may be employed, and modifications of standard methods are encouraged, as long as the methods used:  1) meet the sensitivity requirements of the TRL's, and 2) are contained in 40CFR36, the most current version of Standard Methods, or another reliable procedure as documented to produce results that are equal to or more stringent than the method being modified (modifications made according to CFR (Title 40, Part 136.4).

Any changes in procedures due to equipment changes or to improved precision and accuracy will be documented.  Analyses and determinations must be performed by qualified personnel in conformance with the United States Environmental Protection Agency (EPA) or DHS approved test procedures described in the current Code of Federal Regulations (CFR) (Title 40, Part 136); "Test Methods for Evaluating Solid Waste," SW‑846; or Title 22, CFR, Article 11, as appropriate. The test procedures may be modified subject to the application and approval of alternate test procedures under the CFR (Title 40, Part 136.4).  The SWAMP Program strongly encourages the use of "performance-based methodology" (PBM) for conducting analytical procedures and therefore recognized the use of modified standard procedures, as appropriately documented following CFR 40, Part 136.4.  The use of PBM allows for approved procedures to be modified according to these guidelines, which provide results that are equal to or better than (more stringent than) the standard protocol that was modified.

REFERENCES 

US EPA.  Methods for Chemical Analysis of Water and Waste, revised March 1983.

US EPA.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993   EPA/600/R‑93/100.

US EPA.  Methods for the Determination of Metals in Environmental Samples, Supplement 1, May 1994  EPA/600/R‑94/111.

US EPA.  Test methods for Evaluating Solid Waste. SW846 3rd edition. Update III (1997). 

American Public Health Association, et al.  Standard Methods for the Examination of Water and Wastewater. 19th Edition, 1997.

ASTM D-422, 1963.  Particle Size Analysis of Soils.  American Society for Testing and Materials.

ASTM D-2216, 1980.  Laboratory Determination of Water (Moisture) Content of Soil, Rock, and Soil-Aggregate Mixtures.  American Society for Testing and Materials.

U.S. EPA, 1995.  Environmental Monitoring and Assessment Program (EMAP): Laboratory Methods Manual – Estuaries, Volume 1: Biological and Physical Analyses.  United States Environmental Protection Agency, Office of Research and Development, Narragansett, RI.  EPA/620/R-95/008.

Plumb, R. H., 1981.  Procedure for Handling and Chemical Analysis of Sediment and Water Samples.  Technical Report EPA/CE 81-1, prepared for Great Lakes Laboratory, State University College at Buffalo, NY, for the U.S. EPA/Corps of Engineers Technical Committee on Criteria for Dredged and Fill Material.  U.S. Army Engineers Waterways Experiment Station, CE, Vicksburg, MS.

Folk, R.L., 1980. Petrology of Sedimentary Rocks. Hemphill Publishing Company, Austin, TX.

American Society for Testing and Materials (ASTM), 2000, Standard test methods for determining sediment concentration in water samples: D3977-97, vol. 11.02, Water (II), 395-400.

Gray, JR, Glysson, GD, Turcios, LM, and Schwarz, GE., 2000, Comparability of suspended-sediment concentration and total suspended solids data: USGS Water-Resources Investigations Report 00-4191.

EPA Region II, 1986.  Determination of Total Organic Carbon in Sediment (Kahn Method).

Table 3-B.  Target Reporting Limits For Trace Metals.
	Analysis
	Matrix
	Units

(sediment & tissue are reported in DRY weight)


	*Suggested Analytical Methods
(See *Note at end of table)
	Target Reporting

Limit (TRL)

RECOMMENDED

(not required yet)

	TRACE METALS



	ALUMINUM
	water (a)

sediment

tissue
	ug/L (ppb)

mg/kg (ppm)

mg/kg (ppm)
	Modified USGS 1996 (e),

SM 3111B, EPA 1639, EPA 200.8, EPA 6020
Modified USGS 1996 (e), EPA 200.8, EPA 6020

Modified USGS 1996 (e), EPA 200.8, EPA 6020


	0.3

0.3

0.3

	ARSENIC
	water (salinity >0.5 ‰)

water (salinity >0.5 ‰) (b)

sediment

tissue
	ug/L

ug/L

mg/kg

mg/kg
	Modified USGS 1996 (e), EPA 1639, EPA 200.8, EPA 6020

DFG 1986 (c) , EPA 200.8, EPA 6020

SW6010/EPA 200.7,

Modified USGS 1996 (e),

DFG 1986 (c) , EPA 200.8, EPA 6020

Modified USGS 1996 (e) , EPA 200.8, EPA 6020 


	0.3

(b)

0.3

0.3



	CADMIUM
	water (a)    

sediment

tissue
	ug/L

mg/kg

mg/kg
	Modified USGS 1996 (e),

SM 3113, SM 3111B, EPA 1639, EPA 200.8, EPA 6020

SW6010/EPA 200.7

Modified USGS 1996 (e) , EPA 200.8, EPA 6020

Modified USGS 1996 (e) , EPA 200.8, EPA 6020


	0.01

0.01

0.01



	CHROMIUM     


	water (a)  

sediment

tissue
	ug/L

mg/kg

mg/kg
	Modified USGS 1996 (e),

SM 3113, SM 3111B, EPA 1639, EPA 200.8, EPA 6020

SW6010/EPA 200.7

Modified USGS 1996 (e) , EPA 200.8, EPA 6020 

Modified USGS 1996 (e) , EPA 200.8, EPA 6020
	0.10

0.10

0.10



	COPPER
	water (a)     

sediment

tissue
	ug/L

mg/kg

mg/kg
	Modified USGS 1996 (e),

SM 3113, SM 3111B, EPA 1639, EPA 200.8, EPA 6020
SW6010/EPA 200.7, 

Modified USGS 1996 (e) , EPA 200.8, EPA 6020

Modified USGS 1996 (e) , EPA 200.8, EPA 6020


	0.01

0.01

0.01

	LEAD
	water (a)   

sediment

tissue
	ug/L

mg/kg

mg/kg
	Modified USGS 1996 (e),

SM 3113, SM 3111B, EPA 1639, EPA 200.8, EPA 6020
SW6010/EPA 200.7,

Modified USGS 1996 (e) , EPA 200.8, EPA 6020 

Modified USGS 1996 (e) , EPA 200.8, EPA 6020 


	0.01

0.01

0.01

	MANGANESE


	water (a)

sediment

tissue
	ug/L

mg/kg

mg/kg
	Modified USGS 1996 (e) , EPA 200.8, EPA 6020

Modified USGS 1996 (e) , EPA 200.8, EPA 6020

Modified USGS 1996 (e) , EPA 200.8, EPA 6020


	0.01

0.01

0.01

	MERCURY
	water (low level, parts per trillion)   

sediment

tissue
	ng/L (ppt)

mg/kg

mg/kg
	EPA1631

CALFED-D16

CALFED-D16


	0.2

.03

.03

	METHYL MERCURY


	water

sediment

tissue
	ng/L (ppt)

ng/g (ppb)

ng/g (ppb)
	CALFED-D10

CALFED-D7

CALFED-D7
	0.05

0.02

10.0

	NICKEL
	water (a)   

sediment

tissue
	ug/L

mg/Kg

mg/Kg
	Modified USGS 1996 (e),

SM 3113, EPA 1639, EPA 200.8, EPA 6020

SW6010/EPA 200.7,

Modified USGS 1996 (e) , EPA 200.8, EPA 6020

Modified USGS 1996 (e) , EPA 200.8, EPA 6020


	0.02

0.02

0.02

	SELENIUM 
	water (salinity >0.5 ‰)   

water (salinity >0.5 ‰) (b)

sediment

tissue
	ug/L

ug/L

mg/Kg

mg/Kg
	Modified USGS 1996 (e), EPA 1639, EPA 200.8, EPA 6020

DFG 1986 (c)

DFG 1986 (c)

Modified USGS 1996 (e), EPA 200.8, EPA 6020


	0.30

(b)

0.10

0.30

	SILVER
	water (a)    

sediment

tissue
	ug/L

mg/Kg

mg/Kg
	Modified USGS 1996 (e), EPA 1639, EPA 200.8, EPA 6020

SW6010/EPA 200.7, Modified USGS 1996 (e) , EPA 200.8, EPA 6020

Modified USGS 1996 (e) , EPA 200.8, EPA 6020


	0.02

0.02

0.02

	ZINC


	water (a)   

sediment

tissue
	ug/L

mg/Kg

mg/Kg
	Modified USGS 1996 (e),

SM 3111B, EPA 1639, EPA 200.8, EPA 6020
SW6010/EPA 200.7, Modified USGS 1996 (e) , EPA 200.8, EPA 6020

Modified USGS 1996 (e) , EPA 200.8, EPA 6020


	0.10

0.10

0.10


*NOTE REGARDING SUGGESTED METHODS LISTED ABOVE

All analytical methods listed above are suggested.  Other methods may be employed, and modifications of standard methods are encouraged, as long as the methods used:  1) meet the sensitivity requirements of the TRL's, and 2) are contained in 40CFR36, the most current version of Standard Methods, or another reliable procedure as documented to produce results that are equal to or more stringent than the method being modified (modifications made according to CFR (Title 40, Part 136.4).

Any changes in procedures due to equipment changes or to improved precision and accuracy will be documented.  Analyses and determinations must be performed by qualified personnel in conformance with the United States Environmental Protection Agency (EPA) or DHS approved test procedures described in the current Code of Federal Regulations (CFR) (Title 40, Part 136); "Test Methods for Evaluating Solid Waste," SW‑846; or Title 22, CFR, Article 11, as appropriate. The test procedures may be modified subject to the application and approval of alternate test procedures under the CFR (Title 40, Part 136.4).  The SWAMP Program strongly encourages the use of "performance-based methodology" (PBM) for conducting analytical procedures and therefore recognized the use of modified standard procedures, as appropriately documented following CFR 40, Part 136.4.  The use of PBM allows for approved procedures to be modified according to these guidelines, which provide results that are equal to or better than (more stringent than) the standard protocol that was modified.

FOOTNOTES

= For all water samples to be analyzed for Trace Metals, if the salinity is greater than 3.0 parts per thousand (‰), an extraction (MLML 2002, Saline Water Trace Metals Extraction) is to be performed prior to the analytical procedure (ICP-MS in most cases) being performed .  For all Trace Metals, except for Selenium and Arsenic, the detection limit remains the same even after the extraction is performed.  This is because the same analytical methodology (ICP-MS) is used for water samples <3.0 ‰ salinity AND for water samples that are >3.0 ‰ salinity on which an extraction has been run.  See (c) below for notes pertaining to analyzing water samples for Selenium and Arsenic if the water has salinity  >3.0 ‰.  Post-extraction analysis will not include Manganese and Chromium, unless otherwise specifically requested, since a second extraction would be necessary in order to analyze for Mn and Cr.

= For all water samples over 0.5 ‰ salinity which are to be analyzed for Selenium and Arsenic, a different Target Report Limit (TRL) applies as noted, since the extracted water sample is analyzed for Se and As using method "DFG 1986".  This applies to water samples over 0.5 ‰ salinity to be analyzed for Selenium and Arsenic, and for which an extraction process (MLML 2002, Saline Water Trace Metals Extraction) has been performed.

DFG 1986--Procedures for Analysis of Selenium and Arsenic in Fish and Wildlife with Emphasis on Quality Control (by Hydride Generation AAS), 1986, Laboratory Report No. 86-3, CA Dept of Fish and Game, Fish and Wildlife Water Pollution Control Laboratory, Rancho Cordova, CA.

MLML 2002--Procedures for Preparation of High Salinity (>3.0 ‰ salinity) Water Samples for Trace Metals Analysis Using Column Extraction.  2002.  CDFG Marine Pollution Studies Laboratory Analytical Procedures Manual, CA Dept of Fish and Game, Moss Landing, CA

Modified USGS 1996--Garbarino, J.R. and H.E. Taylor (1996). Inductively-coupled plasma-mass spectrometric method for the determination of dissolved trace elements in natural water. U.S. Geological Survey Open-File Report 94-358, 49 pp.

	Suggested Sample Preparation for Trace Element Analysis



	Acid Digestion of Sediments, Sludges and Soils
	EPA 3050A

	Acid Soluble Metals
	EPA 200.1

	Tissue Digestion for Trace Metals
	DFG

	Total Recoverable Metals
	EPA 3005

	Total Metals (Aqueous Samples w/ Susp. Solids)
	EPA 3010A

	Total Metals (Aqueous Samples)
	EPA 3020A

	SEM metals - Cu
	FY94-32-07

	Dissolved Metals (Filter 0.45 um)
	DFG

	Deionized water extraction (4 hour stir)
	DFG

	Soil extraction with water (short stir)
	DFG

	Tissue Dissection and Homogenization
	DFG


Table 3-C. Target Reporting Limits For Organic Analytes 













*NOTE REGARDING SUGGESTED METHODS ABOVE

All analytical methods listed above are suggested.  Other methods may be employed, and modifications of standard methods are encouraged, as long as the methods used:  1) meet the sensitivity requirements of the TRL's, and 2) are contained in 40CFR36, the most current version of Standard Methods, or another reliable procedure as documented to produce results that are equal to or more stringent than the method being modified (modifications made according to CFR (Title 40, Part 136.4).

Any changes in procedures due to equipment changes or to improved precision and accuracy will be documented.  Analyses and determinations must be performed by qualified personnel in conformance with the United States Environmental Protection Agency (EPA) or DHS approved test procedures described in the current Code of Federal Regulations (CFR) (Title 40, Part 136); "Test Methods for Evaluating Solid Waste," SW?846; or Title 22, CFR, Article 11, as appropriate. The test procedures may be modified subject to the application and approval of alternate test procedures under the CFR (Title 40, Part 136.4).  The SWAMP Program strongly encourages the use of "performance-based methodology" (PBM) for conducting analytical procedures and therefore recognized the use of modified standard procedures, as appropriately documented following CFR 40, Part 136.4.  The use of PBM allows for approved procedures to be modified according to these guidelines, which provide results that are equal to or better than (more stringent than) the standard protocol which was modified.

REFERENCES (Only the methods of analysis are listed in tables)

US EPA.  Methods for Chemical Analysis of Water and Waste, revised March 1983, Manual #EPA-600/4-79-020.  Washington, D.C.

US EPA.  Test methods for Evaluating Solid Waste. SW846 3rd edition. Update III (1997). 

American Public Health Association, et al.  Standard Methods for the Examination of Water and Wastewater. 18th Edition, 1996; 19th Edition, 1997; 20th Edition 1998.  Washington, D.C.

American Society for Testing and Materials (ASTM).  Annual Book of Standards, Vol. 11.02.

APPENDIX 4.  SWAMP Requirements and Recommendations --Information for Completing Element 14 (Quality Control) and Element 16 (Instrument Calibration and Frequency)

Table 4-A.  Elements 14 – Quality Control, and 16 Instrument Calibration/Frequency

	Group
	Parameter
	Element 14 Quality Control
	Element 16 Instrument Calibration/Frequency

	Field testing
	Dissolved Oxygen
	No SWAMP requirement – suggest replicate (3) measurements plus maintenance practices.
	No SWAMP requirement – suggest at start of sample run. *1

	
	Temperature
	No SWAMP requirement – suggest replicate (3) measurements plus maintenance and calibration practices.
	No SWAMP requirement – suggest calibration against NIST certified thermometer at least twice a year.  Use correction factor table.

	
	Conductivity
	No SWAMP requirement – suggest replicate (3) measurements plus maintenance and calibration practices
	No SWAMP requirement – suggest calibration at start of sample run.  Use calibration correction factor table for those devices not capable of being calibrated.  *1

	
	pH by meter
	No SWAMP requirement – suggest replicate (3) measurements, check against second pH buffer, plus maintenance and calibration practices
	No SWAMP requirement – suggest calibration at the start of the sample run.  *1

	
	Depth
	No SWAMP requirement – suggest rely on maintenance and calibration practices
	No SWAMP requirement – suggest quote manufacturer’s calibration practices.

	
	Turbidity
	No SWAMP requirement – suggest replicate (3) measurements plus maintenance and calibration practices
	No SWAMP requirement – suggest calibration at start of sample run.  *1

	Field Test Kit
	All inorganic chemical tests
	No SWAMP requirement – suggest replicate (3) measurements, comparison against a known standard, and 10% check against laboratory measurement each sample run.
	No SWAMP requirement – suggest calibration according to manufacturer’s procedures each time device is used (may be more than once during sample run).

	
	ELISA
	Positive and negative (interference) checks, and 5% checks against laboratory measurement.  RPD for Chlorpyrifos and diazinon within 50%
	No SWAMP requirement – suggest calibration according to manufacturer’s procedures each time device is used (may be more than once during sample run). 

	Mobile Laboratory
	ALL
	Same as stationary laboratory
	Same as stationary laboratory

	Laboratory analyses
	Conventional Constituents in water
	Blanks – Laboratory and field blanks.  No detectable amount of substance in blanks.

Frequencies – Accuracy, precision, recovery, and blanks at 1 in 20 (5%) with at least one in every batch.

MDL study – prior to first use and annually thereafter.  Procedure according to 40CFR Part 136.3 Appendix B.

All quality assurance and quality control procedures and criteria specified by selected method.
	External calibration with 3 – 5 standards covering the range of sample concentrations prior to sample analysis.  At low end, the lowest standard at or near the MDL.  Linear regression r2 < 0.995

Calibration verification every 20 samples after initial calibration.  Standard source different that that used for initial calibration.  Recovery 80% - 120%.

	
	Volatile organics (including VOCs, MTBE, and BTEX) in water
	Blanks – Laboratory and field blanks.  No detectable amount of substance in blanks.

Frequencies – Accuracy, precision, recovery, and blanks at 1 in 20 (5%) with at least one in every batch.

MDL study – prior to first use and annually thereafter.  Procedure according to 40CFR Part 136.3 appendix B.

Surrogate spike (similar structure or isotopically labeled) – determined by project manager.

All quality assurance and quality control procedures and criteria specified by selected method.
	External calibration with minimum 5 standards covering the range of sample concentrations prior to sample analysis.  At low end, the lowest standard at or near the MDL.  %RSD for CCCs <30%, RF for SPCCs >0.1, except 1,1,2,2-tetrachloroethane, which is 0.3

Calibration verification every 12 hours.  Standard source different that that used for initial calibration.  RF for SPCCs same as initial calibration.  RF of CCCs must be <20% difference from initial calibration.

	
	Synthetic organic compounds (non-volatiles, PCBs, PAHs, pesticides) in water
	Blanks – Laboratory and field blanks.  No detectable amount of substance in blanks.

Frequencies – Accuracy, precision, recovery, and blanks at 1 in 20 (5%) with at least one in every batch.

MDL study – prior to first use and annually thereafter.  Procedure according to 40CFR Part 136.3 appendix B.

Surrogate spike (similar structure or isotopically labeled) – determined by project manager.

All quality assurance and quality control procedures and criteria specified by selected method.
	External calibration with 3 – 5 standards covering the range of sample concentrations prior to sample analysis.  At low end, the lowest standard at or near the MDL.  Linear regression r2 < 0.995 or RSD < 10%.

Calibration verification every 10 samples after initial calibration.  Standard source different that that used for initial calibration.  Recovery 85% - 115%.

	
	Trace metals, including mercury in water
	Blanks – Laboratory and field blanks.  No detectable amount of substance in blanks.

Frequencies – Accuracy, precision, recovery, and blanks at 1 in 20 (5%) with at least one in every batch.

MDL study – prior to first use and annually thereafter.  Procedure according to 40CFR Part 136.3 appendix B.

All quality assurance and quality control procedures and criteria specified by selected method.
	External calibration with 3 – 5 standards covering the range of sample concentrations prior to sample analysis.  At low end, the lowest standard at or near the MDL.  Linear regression r2 < 0.995

Calibration verification every 20 samples after initial calibration.  Standard source different that that used for initial calibration.  Recovery 90% - 110%, except for mercury 80% - 120%.

	
	Monomethyl mercury in water
	Blanks – Laboratory and field blanks.  No detectable amount of substance in blanks.

Frequencies – Accuracy, precision (laboratory duplicates only), recovery, and blanks at 1 in 20 (5%) with at least one in every batch.  Field replicates at 5% annually (rounded up to next whole number). 

MDL study – prior to first use and annually thereafter.  Procedure according to 40CFR Part 136.3 appendix B.

All quality assurance and quality control procedures and criteria specified by selected method.
	External calibration with 3 – 5 standards covering the range of sample concentrations prior to sample analysis.  At low end, the lowest standard at or near the MDL.  Linear regression r2 < 0.995

Calibration verification every 20 samples after initial calibration.  Standard source different that that used for initial calibration.  Recovery 80% - 120%.

	
	Organic chemicals (PCBs, PAHs, pesticides) in tissue and sediment & semi-volatiles & volatiles in sediment only
	Blanks – Laboratory and field blanks.  No detectable amount of substance in blanks.

Frequencies – Accuracy, precision, recovery, and blanks at 1 in 20 (5%) with at least one in every batch.

MDL study – prior to first use and annually thereafter.  Procedure according to 40CFR Part 136.3 appendix B.

Surrogate spike (similar structure or isotopically labeled) – determined by project manager.

All quality assurance and quality control procedures and criteria specified by selected method.
	External calibration with 3 – 5 standards covering the range of sample concentrations prior to sample analysis.  At low end, the lowest standard at or near the MDL.  Linear regression r2 < 0.995

Calibration verification every 10 samples after initial calibration.  Standard source different that that used for initial calibration.  Recovery 90% - 110%, except for mercury 85% - 115%.

	
	Trace metals, including mercury in tissue and sediment
	Blanks – Laboratory and field blanks.  No detectable amount of substance in blanks.

Frequencies – Accuracy, precision, recovery, and laboratory blanks at 1 in 20 (5%) with at least one in every batch.

Field blanks – initial demonstration.  No further blanks collected if no detectable amount.  Otherwise blanks collected at 5% of samples.

MDL study – prior to first use and annually thereafter.  Procedure according to 40CFR Part 136.3 appendix B.

All quality assurance and quality control procedures and criteria specified by selected method.
	External calibration with 3 – 5 standards covering the range of sample concentrations prior to sample analysis.  At low end, the lowest standard at or near the MDL.  Linear regression r2 < 0.995

Calibration verification every 10 samples after initial calibration.  Standard source different that that used for initial calibration.  Recovery 90% - 110%, except for mercury 80% - 120%.

	
	Monomethyl mercury in tissue and sediment
	Blanks – Laboratory and field blanks.  No detectable amount of substance in blanks.

Frequencies – Accuracy, precision, recovery, and laboratory blanks at 1 in 20 (5%) with at least one in every batch.

Field blanks – initial demonstration.  No further blanks collected if no detectable amount.  Otherwise blanks collected at 5% of samples.

MDL study – prior to first use and annually thereafter.  Procedure according to 40CFR Part 136.3 appendix B.

All quality assurance and quality control procedures and criteria specified by selected method.
	External calibration with 3 – 5 standards covering the range of sample concentrations prior to sample analysis.  At low end, the lowest standard at or near the MDL.  Linear regression r2 < 0.995

Calibration verification every 10 samples after initial calibration.  Standard source different that that used for initial calibration.  Recovery 80% - 120%.

	
	Total organic carbon in sediment and sediment grain size
	Blanks – no detectable amount or <30% of lowest sample.

Frequency – Accuracy for TOC every 15 samples; Precision one per batch; LCM for TOC 1 in 20 (5%) with at least one in every batch.
	No SWAMP requirements.  Suggest follow manufacturer’s requirements for TOC analyzer.  Check weights for balances.

	
	Bacteria – pathogen indicators
	Field and sterility checks (laboratory blanks) no detectable amounts or less than 1/5 of sample amounts for field blanks.

Frequency – accuracy at 1 per culture medium or reagent lot.  Precision at 1 in 10 (10%) with at least one per batch.

All quality assurance and quality control procedures found in Standard Methods (18th, 19th, or 20th editions) section 9020 and in the selected analytical method including confirmation practices.
	No SWAMP requirements.  Suggest follow the requirements of Standard Methods (18th, 19th, or 20th editions) section 9020.

	
	Benthic invertebrates
	Frequency – accuracy and precision at 1 per 10 benthic samples.
	No SWAMP requirements.

	
	Toxicity testing
	Field duplicates at 5% of samples collected per event with a minimum of 1.

Positive and negative controls with each test.

General water quality measurements – dissolved oxygen, pH, conductivity, and ammonia.

All performance criteria outlined in method SOP.
	All performance criteria outlined in method SOP.


*1 – Start of sample run is anytime on the same day as sampling prior to the analysis of the first sample.  Consider recalibrating during the sample run if the instrument is turned off.

Appendix 5

PBMS REQUIREMENTS

Link to the document

Guidelines for the PBMS Program

[Guidelines for the PBMS Program.PDF]

Please see next tab

Note:  The PDF file is 250 pages long.  This Hardcopy version, as prepared for the SWAMP QA training binder, contains the Table of Contents and the Introduction section (up to page 11 of the document).  However, the link from the electronic template will lead you to the original PDF file, i.e., to the entire guidance documents.  
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EXAMPLE					4 PROJECT/TASK ORGANIZATION





4.1 Involved parties and roles.





Friends of Doe Claire Creek (FDCC) is a community-based organization interested in the assessment and improvement of Doe Claire Creek.  As the lead agency, FDCC will organize the sample collection, field and in-house analysis of samples, and the initiation and maintenance of a contract with the Dusty Sink Laboratory.





Mary d’Eau Claire is FDCC’s Project Manager.  She will be responsible for all aspects of the project including the organization of field staff, scheduling of sampling days, management of the FDCC in-house laboratory, and interactions with the contract laboratory.





The Dusty Sink Laboratory will be the contract laboratory for all analyses not conducted in the field or at FDCC’s in-house laboratory.  Dusty Sink Laboratory will analyze submitted samples in accordance with all method and quality assurance requirements found in this QAPP.  Dusty Sink Laboratory will act as a technical resource to FDCC staff and management.





4.2 Quality Assurance Officer role





Bob Aguaclara is FDCC’s Quality Assurance Officer.  Bob’s role is to establish the quality assurance and quality control procedures found in this QAPP as part of the sampling, field analysis, and in-house analysis procedures.  Bob will also work with Guillium Rae, the Quality Assurance Officer for the Dusty Sink Laboratory by communicating all quality assurance and quality control issues contained in this QAPP to Dusty Sink Laboratory.





Bob Aguaclara will also review and assess all procedures during the life of the contract against QAPP requirements.  Bob Aguaclara will report all findings to Mary d’Eau Claire, including all requests for corrective action.  Bob Aguaclara may stop all actions, including those conducted by Dusty Sink Laboratory if there are significant deviations from required practices or if there is evidence of a systematic failure.





4.3 Persons responsible for QAPP update and maintenance.





Changes and updates to this QAPP may be made after a review of the evidence for change by FDCC’s Project Manager and Quality Assurance Officer, and with the concurrence of both the State Board’s Contract Manager and Quality Assurance Officer.  FDCC’s Quality Assurance Officer will be responsible for making the changes, submitting drafts for review, preparing a final copy, and submitting the final for signature.





4.4 Organizational chart and responsibilities (con’t on next page)








EXAMPLE				5 PROBLEM DEFINITION/BACKGROUND





5.1 Problem statement.





Doe Claire creek is a small tributary of the Big Muddy.  It flows through the small community of Mal de Mer where it receives the outfall from the Mal de Mer sewage treatment plant.  Upstream of Mal de Mer is the abandoned Mardi Gras mine.





Doe Claire creek runs clear most of the year with some increased turbidity due to sediment transport from storm runoff.  However, total and fecal coliform bacteria impact the creek most of the year.  It is believed that the Mal de Mer sewer system, built during the Gold Rush era, is failing and allowing raw sewage to reach the creek.  In addition to bacterial contamination, there is a spring flowing from the Mardi Gras mine.  During wet weather events, the spring has sufficient flow to reach the creek and impacting water quality by altering pH and the addition of metals.





5.2 Decisions or outcomes.





This project will provide information about the physical state of the creek through field monitoring for pH, conductivity, and dissolved oxygen.  This information will be integrated with previously collected information and used for trend analysis.





Bacterial monitoring for total coliforms and e. Coli and chemical monitoring for caffeine will be used to determine if the failing Mal de Mer sewer system is impacting the creek.  Caffeine has been indicated as a viable tracer for domestic sewage as it is unique to domestic sewage and not degraded in the environment.  Because of the significant die-off rates e. Coli determinations will serve to locate “hot spot” points.





Physical parameters, especially pH and conductivity will be used to determine the extent and reach of mine drainage into the creek.  If found to be significant, the data will be transmitted to the Regional Board for consideration for 303(d) listing and TMDL development.





5.3 Water quality or regulatory criteria





The project uses the discharge limit for e. Coli of 20 MPN/100mL as defining the boundary of a bacterial “hot spot.”  The basin plans limits for trace metals and pH are used to determine the magnitude of any impact from the Mardi Gras mine.











EXAMPLE				6 PROJECT/TASK DESCRIPTION





6.1 Work statement and produced products.





The project will measure pH, conductivity, temperature, and dissolved oxygen and collect bacterial and caffeine samples once every week from the 20 locations along the Doe Claire creek where it passes through Mal de Mer.  Once a month, pH, conductivity temperature, and dissolved oxygen will be measured; and samples for hardness and the metals iron and copper will be collected from the 5 locations (2 up, 2 down, and 1 at the entry point) along the creek where spring run-off from the Mardi Gras mine enters.





The project will provide quarterly progress reports, including collected data, during the life of the project.  At the end of the project, FDCC will provide a full listing and summary of the data collected including a trend analysis using all data collected.  FDCC will provide a report stating any evidence for impact by the Mal de Mer sewage system and the Mardi Gras mine, and any recommended management practices.





6.2. Constituents to be monitored and measurement techniques.





Monitoring will consist of field measurements for pH, conductivity, temperature, and dissolved oxygen.  Samples will be collected for total coliform, E. coli, caffeine, hardness, iron, and copper.





Total and E. coli will be determined by the Colilert ® QuantiTray system.





Hardness will be determined by EDTA titration.





Iron and copper will be determined by the Inductively Coupled Plasma (ICP) method 200.7.





Caffeine will be determined by a liquid chromatographic (LC) method derived from the published literature.  A copy of the method is attached and a demonstration of performance is available at the Dusty. Sink Laboratory.





6.3 Project schedule





A project schedule follows.

















Activity�
Date (MM/DD/YY)





�















Deliverable�















Deliverable Due Date�
�
�
Anticipated Date of Initiation�
Anticipated Date of Completion�
�
�
�
Start Project�
2/1/04       2/1/04�
None�
�
�
Sample Collection in Mal de Mer�
2/1/04        1/31/06�
Quarterly progress reports�
By the 30th of the month following the quarter�
�
Sample Collection at Mardi Gras Mine�
2/1/04       1/31/06�
Quarterly progress reports�
By the 30th of the month following the quarter.�
�
Summarize data�
2/1/06       3/1/06�
Complete data set and summary�
4/1/06�
�
Draft Final Report�
2/1/06       4/1/06�
Draft final report for review�
4/1/06�
�
Final Report�
4/1/06       6/1/06�
Final Report�
6/1/06�
�



6.4 Geographical setting��The Doe Claire Creek runs east to West flowing from the foothills out into the wide plain, eventually meeting up with the Big Muddy River.  A USGS topo map is attached showing the geographical features in the area.  Also included are photos taken at several locations along the creek.  Pictured is the stretch running through Mal de Mer and the entry point for spring run-off from the Mardi Gras.��6.5 Constraints��Extreme wet weather flows have caused the creek to overflow its banks just above Mal de Mer.  When flooding occurs it is impractical to ascertain whether the Mal de Mer sewer system is a source of bacterial contamination as other non point sources contribute.





Grant Applicant’s QA Program Manager





EXAMPLE			8 SPECIAL TRAINING NEEDS/CERTIFICATION





8.1 Specialized training or certifications





No specialized training or certifications is required for this project.  The Department of Health Services does not certify FDCC’s in-house laboratory.  Dusty Sink Laboratory holds certification for iron and copper by ICP, but the Department of Health Services doesn’t provide certification for caffeine analyses.





Although no specialized training is needed, all field staff receives an initial training program consisting of 8 hours of combined class and field instruction, and a 4-hour combined class and field instruction as a refresher every 6 months.





Dusty Sink Laboratory provides training to its staff as part of its Standard Operating Procedures.





8.2 Training and certification documentation.





Field staff training is documented and filed at FDCC’s headquarters.  Documentation consists of a record of the training date, instructor, whether initial or refresher, and whether the course was completed satisfactorily.





Dusty Sink Laboratory maintains records of its training.  Those records can be obtained if needed from Dusty Sink through the Quality Assurance Officer





8.3 Training personnel





The FDCC Quality Assurance Officer provides training.  Dusty Sink Laboratory’s Quality Assurance Officer provides training to Dusty Sink personnel.








EXAMPLE				9 DOCUMENTS & RECORDS





FDCC will collect records for sample collection, field analyses, and bacterial testing.  Samples sent to Dusty Sink Laboratory will include a Chain of Custody form.  Dusty Sink Laboratory generates records for sample receipt and storage, analyses, and reporting.





FDCC has an existing database of field measurements from previous studies.  The Data Manager, Ike Turner, maintains this database.  Mr. Turner will also maintain the database of information collected in this project.





All records generated by this project will be stored at FDCC’s main office.  Dusty Sink Laboratory records pertinent to this project will be maintained at Dusty Sink’s main office.  Copies of all records held by Dusty Sink will be provided to FDCC and stored in the project file.





Copies of this QAPP will be distributed to all parties involved with the project, including field collectors and the FDCC in-house laboratory analyst.  Copies will be sent to the Dusty Sink Laboratory Manager for distribution within Dusty Sink.  Any future amended QAPPs will be held and distributed in the same fashion.  All originals of this first and subsequent amended QAPPs will be held at FDCC.  Copies of versions, other than the most current, will be discarded so as not to create confusion.





Persons responsible for maintaining records for this project are as follows.  Tony Tiger, Field Supervisor will maintain all sample collection, sample transport, chain of custody, and field analyses forms.  Tina Turner, FDCC laboratory analyst will maintain all records associated with the receipt and analysis of samples analyzed for bacterial parameters, and all records submitted by Dusty Sink Laboratory.  Ike Turner will maintain the database.  Susan Solie, Laboratory Director for Dusty Sink Laboratory will maintain Dusty Sink’s records.  FDCC Project Manager Mary d’Eau Claire will oversee the actions of these persons and will arbitrate any issues relative to records retention and any decisions to discard records.





All records will be passed to the State Board Contract Manager Peter Pluspapier at project completion.  Copies of the records will be maintained at FDCC and Dusty Sink for five years after project completion then discarded, except for the database, which will be maintained without discarding.








10 SAMPLING PROCESS DESIGN  





Sample collection points and a justification for selection sites are described in the Monitoring Plan.  In brief, sample points were selected meeting these criteria: a point previously selected in prior studies, additional points within the boundaries of Mal de Mer for the bacterial testing, and two additional points at the entry point for the spring run-off from Mardi Gras mine.  These additional points were selected to provide finer resolution of sources within Mal de Mer and to better record the impact from Mardi Gras mine run-off.  A map is provided with the sampling points located.








11 SAMPLING METHODS





Samples will be collected as grab samples from approximately midstream and mid depth.  To assure collection of sufficient volume for the generation of replicates, a large volume sample collector has been designed for use in this project.  The device will collect a gallon of sample and can hold both glass and plastic bottles.





A glass container will be used for sample collection within the Mal de Mer boundaries.  The container can be sterilized and collection can be accomplished aseptically.





A plastic container will be used for sample collection within the Mardi Gras boundaries.  The container will be acid rinsed.





There will be sufficient sample collector bottles so that each bottle is used once during a collection run.





Once collected, samples will be dispersed into appropriate sample containers by the pour method.








EXAMPLE			12 SAMPLE HANDLING AND CUSTODY 





Once sample containers are filled they are labeled and stored on blue ice for transport to the FDCC in-house laboratory or Dusty Sink laboratory.  Samples for hardness, bacterial and caffeine analyses do not require any additional preservative.  Samples for metals will be acidified in the field to pH 2 or less with nitric acid.  Because of the variable pH of the original sample it is possible for some samples to consume an ordinary amount of acid so adding the acid to the bottles prior to collection is impractical.





Sample containers for bacterial testing will be 125mL sterilized plastic bottles.  Containers for hardness will be 250 mL plastic.  Containers for caffeine analyses will be 1L solvent rinsed glass bottles.  Containers for metals analyses will be 250mL acid-washed plastic bottles.





Samples are delivered as follows.  Bacterial test samples are taken to FDCC’s in-house laboratory.  Samples for hardness, caffeine and metals are taken to Dusty Sink laboratory.  Sample holding times are as follows





Table 4 – Sample holding times





Parameter�
Holding Time�
�
Bacterial Testing�
Analysis started within 6 hours from collection.�
�
Caffeine Testing�
Analysis started within 24 hours from collection.�
�
Metals and hardness�
Analysis started within 48 hours from collection.�
�



No special handling or custody procedures are needed.  The chain of custody form is used as a shipping record.





Samples may be disposed of when analysis completed and all analytical quality assurance/quality control procedures are reviewed and accepted, with the exception of extracts for caffeine analyses.  These are to be stored until the end of the project.








EXAMPLE				13 ANALYTICAL METHODS





The following analytical procedures are used in this project.





Table 5 – Analytical methods





Analyte�
Laboratory / Organization�
Project Action  Limit (units, wet or dry weight)�
Project Quantitation Limit (units, wet or dry weight)�
Analytical Method�
Achievable Laboratory Limits�
�
�
�
�
�



Analytical Method/ SOP �



Modified for Method yes/no�






MDLs (1)�






Method (1)�
�
pH�
Field monitoring by FDCC field staff�
6 - 9 pH units�
NA�
Standard Methods (*) 4500H+B


FDCC Field SOP 1�
None�
�
�
�
Conductivity�
Same�
> 1500 micromhos�
10 micromhos�
Standard Methods 2510B


FDCC Field SOP 2�
None�
�
�
�
Dissolved Oxygen�
Same�
< 5 mg/L�
0.1 mg/L�
Standard Methods 4500OG


FDCC Field SOP 3�
None�
�
�
�
Temperature�
Same�
None�
-5 o C�
Standard Methods 2550B


FDCC Field SOP 4�
None�
�
�
�
Total coliform and E. coli�
FDCC In-house laboratory�
< 20 MPN/100mL for E. coliforms�
2 MPN/100mL�
Standard Methods 9223B Enzyme substrate method�
None�
Not applicable�
2 MPN/100 mL�
�
Caffeine�
Dusty Sink Laboratory�
None�
20 ng/L�
Dusty Sink Laboratory SOP 220 HPLC�
None�
10 ng/L�
20 ng/L�
�
Copper�
Same�
0.020 mg/L�
0.010 mg/L�
EPA method 200.7 ICP�
None�
0.004 mg/L�
0.010 mg/L�
�
Iron�
Same�
0.300 mg/L�
0.010 mg/L�
EPA method 200.7 ICP�
None�
0.06 mg/L�
0.010 mg/L�
�
Hardness�
Same�
None�
1.0 mg/L�
Standard Methods 2340A EDTA titration�
None�
Not applicable�
1.0 mg/L�
�
(*) Standard Methods for the Examination of Water and Wastewater, 20th edition.








EXAMPLE		15 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE





Field measurement equipment will be checked for operation in accordance with the manufacturer’s specifications.  This includes battery checks, routine replacement of membranes, and cleaning of conductivity electrodes.  All equipment will be inspected when first handed out and when returned from use for damage.





Equipment associated with bacterial analyses is check in accordance with the specifications of Standard Methods 9020B.  In particular, incubators have the temperature checked twice a day at least 4 hours apart.  The temperature must be within 35+0.5 oC.





Dusty Sink Laboratory maintains its equipment in accordance with its SOPs, which include those specified by the manufacturer and those specified by the method.  These SOPs are attached and have been reviewed by FDCC’s Quality Assurance officer and found to be in compliance with SWAMP criteria.








14 QUALITY CONTROL





Sampling





Quality assurance and quality control activities for sampling processes include the collection of field replicates for bacterial and chemical testing, and the preparation of field blanks.  The number of replicates has been established earlier as 5 replicates for bacterial testing and 2 replicates for hardness, caffeine and metals testing.





Blanks will be prepared by pouring water known to be free of the substance of interest into a sample collection container then subsampling into the appropriate number of replicate sample containers.  Ultrapure water (ASTM Type III) will be used for hardness, caffeine and metals.  Sterile phosphate dilution water (prepared according to Standard Methods 9020B) will be used for bacterial analyses.





In order to monitor the sampling process, the FDCC Quality Assurance Officer will randomly observe sampling processes and compare the actual actions against the sampling SOP.





Field Measurements





All field measurements will be made in triplicate.  Each result will be recorded along with the average of the three results, the difference between the largest and smallest result, and the percent difference between the largest and smallest result.  The percent difference will be calculated as follows.





Percent difference = 100*(largest-smallest)/average





The difference or percent difference, as appropriate, will be compared against the Precision criteria established for field measurements in section 7.





At a time about the middle of the sample run and at the end of the sample run measurement devices for pH and conductivity will be checked against a standard whose source is different than that selected for calibration.  Dissolved oxygen will be checked against aerated water whose oxygen content is established by the Winkler method.  Triplicate measurements, the average of the results, the difference, and percent difference will be recorded.  The difference will be calculated as follows.





Difference = Average-True Value





The percent difference as follows.





Percent difference = 100*(Average-True Value)





The difference or percent difference, as appropriate, will be compared against the Accuracy criteria established for field measurements in section 7.





Bacterial Testing





The laboratory will analyze the field blanks submitted.  The expected results is the absence of total coliforms and e. Coli.





The laboratory will analyze the 5 replicates samples and record the individual results and an average.  At a frequency of 10% of the samples received, the laboratory will split the five samples and run them in duplicate – providing two sets of five replicates.  The averages of each 5 replicate set represents the data that will be used in assessment of the Precision criteria.  This is done in accordance with Standard Methods 9020B.





The laboratory will analyze reference samples consisting of one sample that contains total coliform, but not e. Coli, e. Coli, a non coliform organism, and a sterile sample.  The results expected are as follows.  Total coliform/not e. Coli – positive total coliform/negative e. Coli; e. Coli – positive for both total coliform and e. Coli; non coliform organism and sterile sample – negative for both total coliform and e. Coli.





The analysis of hardness, caffeine and metals will operate using the quality assurance and quality control programs established by Dusty Sink Laboratory.  A copy is attached.  Dusty Sink Laboratory’s quality assurance program has been reviewed by FDCC’s Quality Assurance Officer and found to contain the SWAMP required elements required for hardness and metals analyses (see attached).  Since caffeine analyses is not covered by SWAMP, FDCC has reviewed Dusty Sink’s quality assurance and quality control practices and find that they agree with the general scope of practices specified by SWAMP for organic analyses.





EXAMPLE		16 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY





Immediately before use in the field, pH measurement devices will be calibrated against standards and then checked against a standard from a different source than the calibration standard.





Dissolved oxygen devices will be checked against aerated water whose oxygen content is determined by Winkler.





Conductivity devices cannot be calibrated, however a calibration curve has been established by plotting known conductivity standards against device readings.  Correction factors are derived from the chart.  The devices are checked by analyzing a conductivity standard and determining if, after correction, the reading agrees within the stated accuracy criteria cited in section 7.





There are no calibration procedures for bacterial testing.





Dusty Sink Laboratory maintains calibration practices as part of the method SOPs (attached).  The FDCC Quality Assurance Officer has reviewed these practices and finds them to be in conformance with SWAMP requirements.








EXAMPLE		17 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES





Supplies will be examined for damage as they are received.  The following supplies will receive additional checks as follows.





pH and conductivity standards will be checked by comparing their readings with those generated by the current lot of standards.  Standards must agree exactly.





Bacterial media will be checked against positive, negative and sterility checks.  These checks are the same as those described in section 15.





Dusty Sink Laboratory maintains a supply inspection and checking SOP, which has been examined by FDCC’s Quality Assurance Officer.  The SOP is incorporated into this QAPP.








EXAMPLE				18 NON-DIRECT MEASUREMENTS





The only non-direct measurements are from the FDCC’s database of data from prior studies.  The database is maintained in accordance with FDCC policy as stated earlier.  The data will be reviewed against the data quality objectives stated in section 7 and only that data meeting all of the criteria will be used in this project.











EXAMPLE					19 DATA MANAGEMENT





Data will be maintained as established in section 9 above.  FDCC will maintain an inventory of data and its forms and will periodically check the inventory against the records in their possession.  Dusty Sink Laboratory will maintain a record of transferred records and will periodically assess their record of transferred records against those actually held by FDCC.  FDCC’s database is backed up to tape on a weekly basis.  Back up tapes are kept for four weeks before they are written over.  Each back up session validates whether the files on tape are accurate copies of the original.  FDCC also maintains an access log showing who accessed the database, when, and what was done during the session.  All changes to the database are stored in a transaction database with the possibility of rollback, if necessary.








example				20 ASSESSMENTS & RESPONSE ACTIONS





All reviews will be made by the FDCC QA Officer and may include the SWRCB QA Officer.  FDCC will conduct reviews of sampling procedures on a bimonthly schedule.  Reviews will be observed practices against those found in FDCC’s sampling SOPs.  FDCC will audit the Dusty Sink Laboratory quarterly.  The review will be observed method practices against Dusty Sink’s SOPs and an audit of data from Dusty Sink’s quality assurance and quality control program.





If an audit discovers any descrepancy, FDCC’s QA Officer will discuss the observed descrepancy with the appropriate person responsible for the activity (see organization chart).  The discussion will begin with whether the information collected is accurate, what were the cause(s) leading to the deviation, how the deviation might impact data quality, and what corrective actions might be considered.





The FDCC QA Officer has the power to halt all sampling and analytical work by both FDCC and Dusty Sink Laboratory if the deviation(s) noted are considered detremental to data quality.








EXAMPLE			21 REPORTS TO MANAGEMENT





Interim and final reports will be issued by FDCC according to the following table.





Table 6 – Report Due Dates





Report�
Due by�
�
Quarterly progress reports�
By the 30th of the month following the quarter�
�
Quarterly progress reports�
By the 30th of the month following the quarter.�
�
Complete data set and summary�
4/1/06�
�
Draft final report for review�
4/1/06�
�
Final Report�
6/1/06�
�









example			22 DATA REVIEW, VERIFICATION, AND VALIDATION





Data generated by project activities will be reviewed against the data quality objectives cited in Element 7 and the quality assurance/quality control practices cited in Elements 14, 15, 16, and 17.  Data will be separated into three categories: data meeting all data quality objectives, data meeting failing precision or recovery criteria, and data failing to meet accuracy criteria.  Data meeting all data quality objectives, but with failures of quality assurance/quality control practices will be set aside until the impact of the failure on data quality is determined.  Once determined, the data will be moved into either the first category or the last category.





Data falling in the first category is considered usable by the project.  Data falling in the last category is considered not usable.  Data falling in the second category will have all aspects assessed.  If sufficient evidence is found supporting data quality for use in this project, the data will be moved to the first category, but will be flagged with a “J” as per EPA specifications.








EXAMPLE			23 VERIFICATION AND VALIDATION METHODS 





All data records will be checked visually and recorded as checked by initials and dates.  FDCC’s QA Officer will do all reviews and FDCC’s Project Manager will perform a check of 10% of the reports.  Dusty Sink Laboratory’s QA Officer will perform checks of all of its records and Dusty Sink’s Laboratory Director will recheck 10%.  All checks by Dusty Sink will be reviewed by FDCC.





Issues will be noted.  Reconciliation and correction will be done by a committee composed of FDCC’s QA Officer, Field Supervisor, Analyst, and Project Manager; and Dusty Sink Laboratory’s QA Officer and Laboratory Director.  Any corrections require a unanimous agreement that the correction is appropriate








EXAMPLE			24 RECONCILIATION WITH USER REQUIREMENTS





The project needs sufficient numbers of data points, as represented by the completeness data quality objective in order to do trend analyses, define the bacterial hot spots within Mal de Mer, and determine the impact from Mardi Gras mine.  A failure to achieve the numbers of data points cited could mean an inability to provide these assessments

















QC Check�
Information Provided�
�
BLANKS�
�
�
Bottle blank�
Cleanliness �
�
Field blank�
Transport, storage, and field handling bias�
�
Reagent blank�
Contaminated reagent�
�
Rinsate or equipment blank�
Contaminated equipment�
�
Method blank�
Response of an entire laboratory analytical system�
�
SPIKES�
�
�
Matrix Spike�
Analytical (preparation + analysis) bias�
�
Matrix spike replicate�
Analytical bias and precision�
�
Analysis matrix spike�
Instrument bias�
�
Surrogate spike�
Analytical bias�
�
CALIBRATION CHECK SAMPLES�
�
�
Zero check�
Calibration drift and memory effect�
�
Span check�
Calibration drift and memory effect�
�
Mid-range check�
Calibration drift and memory effect�
�
REPLICATES, SPLITS, ETC.�
�
�
Field collocated samples�
Sampling + measurement precision�
�
Field replicates�
Precision of all steps after acquisition�
�
Field splits�
Shipping + inter-laboratory precision�
�
Laboratory splits�
Inter-laboratory precision�
�
Laboratory replicates�
Analytical precision�
�
Analysis replicates�
Instrument precision�
�






EXAMPLE		7 QUALITY OBJECTIVES & CRITERIA FOR MEASUREMENT DATA 





Data quality objectives for this project will consist of the following:





Field Measurements – Accuracy, Precision, Completeness


Bacterial Analyses – Precision, Presence/Absence, Completeness


Caffeine Analyses – Accuracy, Precision, Recovery, Completeness


Metals Analyses – Accuracy, Precision, Recovery, Completeness


Hardness Analyses – Accuracy, Precision, Recovery, Completeness





Accuracy will be determined by measuring one or more selected from performance testing samples or standard solutions from sources other than those used for calibration.  Accuracy criteria for bacterial testing will be based on presence/absence testing rather than numerical limits owing to the difficulty in preparing solutions of known bacterial concentration





Precision measurements will be determined on both field and laboratory replicates.  The number of replicates for field measurements will be three, the number for hardness, caffeine and metals will be two, and for bacterial testing, the number of replicates will be five.





Recovery measurements will be determined by laboratory spiking of a replicate sample with a known concentration of the analyte.  The target level of addition is at least twice the original sample concentration.





Completeness is the number of analyses generating useable data for each analysis divided by the number of samples collected for that analysis.





Method sensitivity is dealt with by the inclusion of the required SWAMP Target Reporting Limits, where such values exist, and by the application of the definition of a Minimum Level as provided by the Inland Surface Water and Enclosed Bays and Estuaries Policy.  Target Reporting Limits exist for the metals copper, and iron; and for total coliforms and E. coli.  The Target Reporting Limit for caffeine is set at the lowest standard in the calibration curve as established by the method.  The Target Reporting Limit for hardness was set based on the smallest measurable amount of EDTA titrant and sample volume routinely used, although no sample is expected to be non-detect for hardness.  No Target Reporting Limits were set for the field analyses.





Table 3.  Data quality objectives tables.





Group�
Parameter�
Accuracy�
Precision�
Recovery�
Target Reporting Limits�
Completeness�
�
Field Analyses�
pH �
+ 0.2 pH units�
+ 0.2 pH units�
�
�
90%�
�
�
Conductivity�
+ 5% or +10 micromhos, whichever is greater�
+ 10% or + 10 micromhos, whichever is greater�
�
�
90%�
�
�
Dissolved oxygen�
+ 5%�
+ 5%�
�
�
90%�
�
�
Temperature�
+ 0.5 oC�
+ 0.5 oC�
�
�
90%�
�
�
�
�
�
�
�
�
�
Laboratory Analyses�
�
�
�
�
�
�
�
Bacterial Analyses�
Total coliforms and e. Coli�
Positive results for target organisms.  Negative results for non-target organisms�
Rlog within 3.27*mean Rlog (reference is section 9020B 18th edition of Standard Methods)�
�
2 MPN/100 mL�
90%�
�
Caffeine Analyses�
Caffeine�
+ 20%�
+ 20%�
+ 25%�
50 ng/L�
90%�
�
Metals Analyses�
Iron�
+ 25%�
+ 25%�
+ 25%�
0.02 mg/L�
90%�
�
�
Copper�
+ 25%�
+ 25%�
+ 25%�
0.01 mg/L�
90%�
�
Conventional Analysis�
Hardness�
Standard Reference Material within 95% CI stated by provider of material.�
Laboratory duplicate 25% RPD�
Matrix spike 80% - 120%�
1 mg/L�
90%�
�



Data collected from previous studies and held in FDCC’s database will be assessed against the same data quality objectives listed above.  FDCC holds field measurement data for pH, conductivity, temperature, and dissolved oxygen.








Sub-Contractors








Laboratory Activities





Data Management Activities








Field Activities	





SWRCB or RWQCB


QA Program Manager











Grant Applicant


Management








SWRCB or RWQCB
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EXAMPLE (continued)


4.4 Organizational chart and responsibilities 
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