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CHAPTER 16





STANDARD OPERATING PROCEDURES








�
�tc  \l 1 "STANDARD OPERATING PROCEDURES"�16.1  PURPOSE�tc  \l 2 "16.1  PURPOSE"�.  This chapter provides guidelines for developing Standard Operating Procedures (SOPs) to assure consistency and standardization in sample collection and field testing.





16.2  SCOPE�tc  \l 2 "16.2  SCOPE"�.  Procedures to guide samplers and analysts in the field can be found in the Quality Assurance Plan (QAP), the Sampling and Analysis Plan (SAP), the Field Sampling Plan (FSP), the safety plan or Health and Safety Plan (HASP), as appropriate to the scope of the project, or Standard Operating Procedures.  SOPs are the most basic and elemental of these documents, defining a discrete procedure and incorporating all the information a field sampler would need to properly take or analyze a sample.  Field Sampling Plans can be written to include this Level of detail or SOPs can be incorporated by reference into the Field Sampling Plan.





	SOPs can be prepared for all routine or repetitive tasks that are necessary for collecting samples and assessing environmental data.  This may include, but not be limited to:





Any administrative tasks associated with sample collection (i.e., who initiates sampling requests)


Sample collection based on specific program, parameters, and matrix


Instrument or method calibration


Preventive/corrective maintenance


Internal quality control procedures


Site selection and sampling device placement


Instrument/equipment selection, use, cleaning and decontamination


Field measurements


Sample management (preservation, hold time, shipping, receipt and handling, storage)


Waste disposal





16.3  APPLICATION�tc  \l 2 "16.3  APPLICATION"�.  Most sampling undertaken in accordance with permit or regulatory requirements has predetermined protocols.  The sampling design, including location, number and size of samples, and order of collection, is determined by the regulation. Any considerations to the variability of the target analytes, the analytical method, constraints or access to the sampling area, and cost associated with sample collection must be explicitly granted by the regulating authority.





16.4  INTRODUCTION�tc  \l 2 "16.4  INTRODUCTION"�.  SOPs are used to describe the performance of repetitive tasks and are usually 





written in a standard format.  When following such a format and dealing with many variables, there are obviously going to be sections that are extensive or detailed for one process and minimal for another.  The advantage of the standard format is that no subject is overlooked, and a quick assessment can be made as to which areas are of concern and which are not and, therefore, may be eliminated.  The development of an effective SOP is important in ensuring the quality of work remains constant, and the job is performed correctly.  However, one does not want the sampling SOP to be overly burdensome in areas of little concern.





16.5  FORMAT�tc  \l 2 "16.5  FORMAT"�.  The key is consistency.  Choose a format that works for most areas and then conform to that as closely as possible for all similar applications. Not all elements may be required for all procedures. The following are suggested subject headings in the preferred sequence:





	Title*


	Document control information (on cover page)*


	Scope and application*


	Summary of Method


	Interferences


	Equipment


	Reagents and Materials


	Health and Safety precautions


	Preparation of Equipment


	Calibration and Standardization


	Procedure*


	Quality Control*


	References*


	Appendices


* denotes an element required of all SOPs





16.5.1  Title�tc  \l 3 "16.5.1  Title"�.  The title should be concise but complete enough to identify the procedure, the material to which applies, and to distinguish it from similar titles.





16.5.2  Document Control Information�tc  \l 3 "16.5.2  Document Control Information"�.  (Usually upper right corner of a Title Page) should include:





Number of SOP


Revision Number


Date of Issue


Page Number


Name of authors


Prepared for (name of organization)


Approval signatures and dates


Disclaimer (e.g. This Standard Operating Procedure has been prepared for the sole use of the Portsmouth Naval Shipyard and may not be specifically applicable to the activities of other persons or  organizations)





16.5.3  Scope and Application�tc  \l 3 "16.5.3  Scope and Application"�.  The scope and application of each procedure should briefly explain the specific purpose of the procedure and may include some information as to the type of samples for which the procedure was prepared, and any other limitations of the procedure. Indicate any training requirements and  appropriate documentation for the procedure.





	 Include any warning needed in the interpretation of the results of the test.





16.5.4  Summary of Method�tc  \l 3 "16.5.4  Summary of Method"�.  Include here a brief outline of the method, describing its essential features. A brief statement of the principles of the method may be given. State the type of procedure, such as colorimetric, electrometric, volumetric, etc.





16.5.5  Interferences�tc  \l 3 "16.5.5  Interferences"�.  If the successful application of the procedure requires the inclusion of explanatory statements on interferences, include such information here.  Interferences can be chemical for analysis or weather related for sampling.





	List briefly the chemical  constituents that are likely to cause interferences and the amounts that are known to interfere. 





16.5.6  Equipment�tc  \l 3 "16.5.6  Equipment"�.  Describe any necessary apparatus fully so it can be assembled prior to starting the procedure. Use Appendices for schematic drawings. Also list common laboratory apparatus such as flasks or beakers so all equipment may be assembled prior to initiation of procedure.





16.5.7  Reagents and Materials�tc  \l 3 "16.5.7  Reagents and Materials"�.  List concentration, name of reagent, and procedure for preparing a fixed amount of solution. Indicate the requirement to use an analytical balance by  writing grams with four significant figures after the decimal place. List only two significant figures if only an approximate quantity is required. If a standardization procedure is required, list it immediately after the procedure for preparing the solution.


	Unless stated otherwise, all procedures shall use reagent grade chemicals and deionized/distilled water.


 


	Include instructions to label all reagents according to the facility Quality Assurance/Quality Control (QA/QC) plan. 





16.5.8  Health and Safety Precautions�tc  \l 3 "16.5.8  Health and Safety Precautions"�.  Identify any significant health and safety concerns.  Indicate personal protective equipment (PPE) usage, hazardous material handling precautions and appropriate training requirements.





	Warning and Caution statements should be used in procedures prior to operating or maintenance procedures, practices, or conditions considered essential to the protection of personnel (warning) or equipment and property (caution).  If proper personal protective equipment or clothing is not available, stop, and prepare for the situation.  There is no excuse for taking risks where personnel injury, loss of life, or long-term health risks are possible. 





16.5.9  Preparation of Equipment�tc  \l 3 "16.5.9  Preparation of Equipment"�.  Use this section when detailed instructions are required for the initial assembly, conditioning, or preparation for the procedure is required.





16.5.10  Calibration and Standardization�tc  \l 3 "16.5.10  Calibration and Standardization"�.  Give detailed instructions for calibration and adjustment of any apparatus as may be necessary to the use of the procedure.





16.5.11  Procedure�tc  \l 3 "16.5.11  Procedure"�.  Include in sequence the detailed directions for performing the procedure.  Group related operations into logical divisions.  Use subheadings if they will help organize the material.  Provide in detail the  operations necessary to obtain required results.  For example a sampling SOP should include such things as required documentation,  sampling preservation, proper sampling technique, and equipment decontamination.  Field testing SOP’s should include but not be limited to instrument parameters, analytical techniques, and required documentation.





16.5.12  Calculations�tc  \l 3 "16.5.12  Calculations"�.  Provide directions for calculating the results of the test. Give a detailed equation for making each required calculation using capital letters for variables. Define each of the variables separately and avoid the use of combined factors. A �
typical calculation may be the best explanation for calculating results.





16.5.13  Quality Control�tc  \l 3 "16.5.13  Quality Control"�.  The statement of quality control provides users with a level of quality that is dependable, economic, and in conformance with specification requirements. Each method must specify how this level of quality is monitored and assured.





	Strict adherence to the facility QA/QC  Program must be addressed. 


	Examples of quality control measures which can be specified are:


	


Review or oversight requirements


Duplicate samples


Percent recovery techniques


Analysis of synthetic standards


Control Charts


Field blanks


Acceptance and rejection criteria


Corrective actions





16.5.14  References�tc  \l 3 "16.5.14  References"�.  List in alphanumeric sequence the designation number and complete title of all standards and specifications referenced in the procedure. Other analysts experiencing problems with a procedure, or wishing to expand it, may find additional information in the references.  The following is the reference consulted in the preparation of this chapter:





	Form and Style for ASTM Standards, 6th Edition, May 1983 ASTM, 1916 Race Street, Philadelphia PA 19103.





16.5.15  Appendices�tc  \l 3 "16.5.15  Appendices"�.  Additional information may be included in one or more appendices to the method.





	An Appendix is informative only, and is not a mandatory part of the procedure.  Data forms for recording results, glossaries and material safety data sheets (MSDSs), may be included in Appendices. 





16.6  DEVIATIONS�tc  \l 2 "16.6  DEVIATIONS"�.  Any deviations from an SOP must be documented as to the justification and extent of the deviation, and how it may effect the applicability and legality of the procedure.  Under specific circumstances deviations may require approval from supervisory personnel or the Program Manager.





16.7  ESTABLISHING THE NEED FOR AN SOP�tc  \l 2 "16.7  ESTABLISHING THE NEED FOR AN SOP"�. The importance, nature, and repetitiveness of the activity or task will be factors to consider in requiring and developing SOPs.  Management, technical staff, 


and the Quality Assurance/Quality Control Coordinator 


should identify tasks and activities for which SOPs are needed.





16.8  PREPARATION AND WRITING�tc  \l 2 "16.8  PREPARATION AND WRITING"�.  Management will assign responsibility for preparation of an SOP.  The person(s) preparing the SOP should be intimately familiar with the details of the activities/tasks involved and should consult with others who are knowledgeable and/or actively involved with the activities.





	After selecting the format, reviewing all references and data that will form the basis for the SOP, it is time to develop the text.  When writing each section, be concise and factual.  If a glossary is necessary, it can be prepared for a compilation of SOPs, but reference notes should be provided individually where amplification or further explanations are warranted.





16.9  REVIEW AND APPROVAL�tc  \l 2 "16.9  REVIEW AND APPROVAL"�.  A draft SOP should be reviewed by at least one person intimately involved with or knowledgeable with the activity or task.  Prior to final approval, the step-by-step procedural portion of the SOP should be validated by the reviewer through actual observation of the step-by-step activities.  The final SOP is approved per the QA/QC plan.  Because varied safety and health hazards may be encountered in the field or in the laboratory, all SOP’s should be approved by the facility Safety and Health Coordinator.  The SOP should also be approved by the QA/QC Coordinator.





16.10  FILING�tc  \l 2 "16.10  FILING"�.  Each SOP should be readily available as a reference in the work areas involved for those persons actually performing the task or activity.  A complete master list and file of all SOPs should be maintained by the QA/QC Coordinator.  The master file should include the original issue and all subsequent revisions.





16.11  REVISION�tc  \l 2 "16.11  REVISION"�.  Revisions of the SOPs require review and approval, the same as the original SOP.  To document revisions or changes follow the facility QA/QC plan for document control.





16.12  DISTRIBUTION�tc  \l 2 "16.12  DISTRIBUTION"�.  The original issue and the original of all subsequent revisions will be maintained 








in a master file.  Copies of approved SOPs should be maintained in the office originating the SOP.





16.13  EXAMPLES�tc  \l 2 "16.13  EXAMPLES"�.  Examples of SOPs are provided in Chapter 14.


 �
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