Sampling and Analysis Plan (SAP)

[Quality Assurance Project Plan (QAPP)]

Guidance on Format and Content

INSTRUCTIONS

NOTE:  Begin creating your actual project-specific SAP/QAPP using EPA’s Guidance for Quality Assurance Project Plans (G-5) for guidance on format and content.  Remember:  Too much information is better than too little, and repetition will likely make the review process more efficient than having the reviewers constantly refer back to previous entries.  The blue explanatory text boxes in the template can (and should) remain in-place for all versions.  It is recommended that you use the existing formatting and fonts whenever possible.  However, you may adjust them if necessary to fit tables and figures.  
Have the following publications readily available while you are preparing your Sampling and Analysis Plan/Quality Assurance Project Plan (QAPP):

a. USEPA and USACE.  1991.  Evaluation of Dredged Material Proposed for Ocean Disposal ‑ Testing Manual (Green Book).  EPA-503/8-91-001.  February 1991.  http://www.epa.gov/owow/oceans/gbook/gbook.pdf
b. USEPA and USACE.  2008.  Southeast Regional Implementation Manual (SERIM) - Requirements and Procedures for Evaluation of the Ocean Disposal of Dredged Material in Southeastern U.S. Atlantic and Gulf Coast Waters (SERIM).  U.S. Environmental Protection Agency Region 4 and U.S. Army Corps of Engineers, South Atlantic Division, Atlanta, GA.
http://www.epa.gov/region4/water/oceans/documents/Regional_Implementation_Manual.pdf
c. 
USEPA.  1995.  QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged Material Evaluations – Chemical Evaluations.  EPA‑823‑B 95 001.  http://www.epa.gov/waterscience/library/sediment/evaluationguide.pdf
d. USEPA.  2001.  Requirements for Quality Assurance Project Plans (QA/R-5) (PDF 120KB) - March 2001, EPA/240/B-01/003.  These specifications are equivalent to Chapter 5 of EPA Manual 5360.  http://www.epa.gov/quality/qs-docs/r5-final.pdf
e. USEPA.  2001.  Methods for Collection, Storage and Manipulation of Sediments for Chemical and Toxicological Analyses: Technical Manual. EPA 823-B-01-002. U.S. Environmental Protection Agency, Office of Water, Washington, DC.
http://www.epa.gov/waterscience/cs/collectionmanual.pdf
f. 
USEPA.  2002.  Guidance for Quality Assurance Project Plans (G-5) [G-5 publication] (PDF 401KB) - December 2002, EPA/240/R-02/009.  (Note:  This document replaces EPA/600/R-98/018 issued in February 1998.)  http://www.epa.gov/quality/qs-docs/g5-final.pdf
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6.1.1 General Background
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Element B4 encompasses the information indicated in Sections 13.1 through 13.3, below.
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See Guidance for Quality Assurance Project Plans (G-5) Section 2.4.3.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.4.2.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.4.1.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.3.2.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.3.1.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.2.10.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.2.9.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.2.8.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.2.7.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.2.6.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.2.5.


Field and laboratory QC procedures should follow recommended minimum laboratory QC outline in the SERIM, as well as standard industry practices for environmental samples.  All QC in a cited method must be performed.  This section should reference the guidance used or discuss the following QC components as they relate to the proposed sampling and analysis:


Field cross-contamination and filter blanks


Method blanks


Duplicates (reported as relative standard deviation)


Ongoing Precision and Recovery (OPR) [sometimes referred to as a laboratory control samples, quality control check sample, laboratory-fortified blank, or blank spike]


Matrix spikes


Spike duplicates


Surrogate spikes


QC batch size


A detailed discussion should be included to clarify any study-specific or lab-specific modifications or to justify substantive deviations from recommended QC components.





Bioassay Protocols


Generally, the SAP should reference recommended protocols for conducting bioassays (e.g., ASTM or EPA standard methods).  The following project-specific information should be included, as well as discussion of any proposed deviations from or clarifications of the recommended protocols:


Species proposed for use and rationale for their selection (e.g., seasonal availability, substrate preference/tolerances), if necessary,


Source of test organisms, and collection and handling procedure (including acclimation procedures),


Control sediment source,


Reference sediment source,


Number of laboratory replicates proposed,


Reference toxicant(s),


Performance standards for control and reference samples,


Performance standards for reference toxicant testing (e.g., laboratory mean and standard deviation on LC50/EC50 data for each species proposed for testing),


Water quality parameters (e.g., salinity, temperature, pH, ammonia, and dissolved oxygen) to be measured in overlying water/elutriate, including measurement procedures and frequency,


Proposed bioassay sediment interstitial water monitoring parameters (e.g., salinity, pH, ammonia, and sulfides), including measurement procedures and frequency.  This should include any procedures for compensating for elevated interstitial concentrations.





This section should present the following information in tabular format:


Characteristics to be measured (e.g., conventional physical measurements, metals, PAHs, polychlorinated biphenyls, organotins, and pesticides),


Proposed preparation/extraction and cleanup methods,


Proposed analytical methods,


Target Detection Limits (TDL) of elutriate, sediment (dry weight basis) and tissue (wet weight basis).  TDLs should meet those specified in the SERIM Tables 5-3 to 5-7, 5-9 to 5-11, and 6-4 to 6-8.


Discussion of the proposed methods should be included to clarify any study-specific or lab-specific modifications or additions, or to justify substantive deviations from the methods in Tables 5-2 to 5-11 and 6-4 to 6-8 of the SERIM.





This information may be combined in a table with the requirement of 13.2.  Laboratories are allowed to use professional judgment in modifying and developing alternatives to approved test methods to take advantage of emerging technologies that reduce costs, overcome analytical difficulties, and enhance data quality.  A necessary condition of method flexibility is the requirement that modified method produce results equivalent or superior to results produced by the approved reference method.  The flexibility to select more appropriate methods provides an opportunity to use new technologies to overcome matrix interference problems, lower detection limits, improve laboratory productivity, or reduce the amount of hazardous wastes in the laboratory.





This information may be combined in a table with the requirement of 13.3, below.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.2.2.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.2.3.  This section should include discussions of the following elements:


Proposed sample preservation, transport and chain-of-custody procedures.


Proposed sample storage and archiving procedures (e.g., temperatures and holding times, cross referencing is encouraged).








This should include a brief description of the equipment and vessel (s) used in the sampling operation.





This section of the SAP should provide a full and detailed description of the procedures for water, sediment, and tissue sample collection; equipment decontamination; sample logging; sample packaging; and storage.  This section should include discussion of the following elements:


Proposed field sampling schedule.


Proposed field sampling procedures/equipment (e.g., coring device) and rationale, sample containers (e.g., type of buckets, glass jars), and storage equipment (e.g., cooler).


Proposed navigation and positioning methods.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.2.2.





Any method modification must be fully documented.





The following section should provide information on the reference site(s) and control site(s) that will be used for comparison with sediments from the proposed dredging location(s).  Reference sediment must be collected from the approved reference location associated with the proposed disposal site.  The following information should be provided for the reference samples:


Map identifying reference site locations with coordinates


Number of samples making up reference composite.





This section should provide all information describing and justifying the proposed location, depth, and compositing plan for each sediment sample.  The text of this section should provide a brief explanation of and justifi�cation for the proposed sampling locations representative of the material within each dredging unit to be dredged (e.g., based on grid, shoaling patterns, pollution sources, or ship interference or movement) and compositing (e.g., based on location, geological, or physical/chemical considerations).  Sampling depths should be equal to the proposed dredging depth (authorized depth and advance maintenance), full overdredge depth, and expected sediment disturbance depth (see SERIM Section 4.5).  A pre-sampling hydrographic survey should be taken prior to SAP submission to get the best possible bathymetric data for volume estimates and sample positioning.  The following information should be superimposed on or included with the survey map(s).


Date when the hydrographic survey was conducted


Scale


Proposed Dredging Units


Proposed sediment sampling locations and composite boundaries if applicable


Proposed dredging site water sample location


Large scale features (e.g., piers, berthing areas, boat ramps)


Dredging project boundaries (include boundaries delineating different project depths)


Contour lines depicting areas that will actually be dredged (i.e., showing areas that are less than project depth, and that are less than the proposed overdepth).


Potential sources of sediment contamination (e.g., fuel docks and storage facilities, culverts/outfalls, dry docks, RCRA/Superfund sites).


It is suggested that the following information be presented in tabular form:


Nomenclature planned to identify field and laboratory samples/composites:  To facilitate review of analytical and QA documentation, cross reference all proposed sample identification numbers to a unified system.  Field sampling identification should correspond to sites indicated on the survey map and core logs.


Compositing Plan:  Rationale for the proposed compositing.  Address why sediment throughout the area or layer to be composted is expected to be relatively homogeneous physically and chemically (refer to past test results for the area, if available).


Dredging Volume:  Estimate of the in-place volume of material to be dredged (including the full overdepth, even if this differs from the pay-depth in a dredging contract) that is represented by each station, sample and composite.


Sampling Depths:  Include the proposed depth of each core sample.  Depths should be equal to the proposed dredging depth plus the full overdredge depth.


Sample Analysis:  Identify which tests will be run on core samples or composites of samples (e.g., physical tests, chemical tests, water column toxicity tests, benthic toxicity tests, or bioaccumulation tests).


Field Parameters:  Describe how samples will be evaluated in the field.  Field staff members typically make observations of visible layers in the core samples, odor, color, consistency, and texture of the sediment.  Measurements are also frequently collected in the field (e.g., temperature, salinity, etc. of the water column, tidal state, etc.)





Be sure to address contingency plans to account for changes or modifications to the proposed sampling plan.





Describe schedule of proposed sampling relative to dredging schedule.  This is especially important for projects involving routine maintenance. 





Refer to Guidance for Quality Assurance Project Plans (G-5) Section 2.2.1.





See Guidance for Quality Assurance Project Plans (G-5) Section 2.1.9 and Requirements for Quality Assurance Project Plans (QA/R-5).





This section should indicate the format for the final reporting of data (e.g., hard copy, electronic) and the software that will be used for data files and test documents. [See SERIM Appendix C.]





Refer to Guidance for Quality Assurance Project Plans (G�5) Section 2.1.9.





Applicants and consultants may use this section to document any state, local government, or project-specific training or certification requirements such as laboratory certification.  Indicate “Not Applicable” if there are no personnel training or certification requirements beyond those required for normal sampling and testing for a dredging project.  (Refer to Guidance for Quality Assurance Project Plans (G�5) Section 2.1.8.)





See Guidance for Quality Assurance Project Plans (G�5) Section 2.2.7 and Requirements for Quality Assurance Project Plans (QA/R-5) Section 3.1.7.  Appendix D of Guidance for Quality Assurance Project Plans (G-5) has a good discussion of the difference between Data Quality Objectives (DQO) and Data Quality Indicators (DQI).





See Guidance for Quality Assurance Project Plans (G-5) Section 2.1.6.  Use of cross-reference to Section 20 of this SAP would be �appropriate.





This section should give an estimated schedule for the testing program including:


Commencement of field sampling


Completion of field sampling


Completion of chemical and physical testing


Completion of biological testing


Delivery of final testing report


Expected or proposed dredging and disposal timeframes (i.e., include consideration of any relevant dredging or disposal timing restrictions).





See Guidance for Quality Assurance Project Plans (G-5) Section 2.1.6.  Use of cross-reference to Section 20 of this SAP would be �appropriate.





Indicate “Not Applicable” if there are no personnel or equipment needs beyond those required for normal sampling and testing for a dredging project.  Examples may include drill rigs for land-based sampling.





This section should address any relevant State Water Quality Standards or Federal Water Quality Criteria, if applicable.





This section should cite the list of physical properties, chemicals of concern, and bioassay tests to be undertaken.  Also, identify the methods and reporting limits that will be used in making these measurements.  The use of tables is strongly recommended.  This section should be consistent with Section 13.3.





This section should indicate whether the proposed dredging will require a MPRSA 103 permit or whether it is a Civil Works project.  For permitted projects, this section should indicate whether the proposed dredging is for a new permit or an extension or re-issuance of an existing permit.  For projects where permits have been in place, include a discussion of any special permit conditions or related actions that may have bearing on SAP/QAPP approval.  This section should also briefly summarize the status of any applications for the proposed dredging project.  This information should include, but is not limited to, the following items.  A table may be useful in presenting this information.


Date of MPRSA 103 application to CE District


Date of Public Notice if already issued


Proposed date of Public Notice if not already issued


Existing and previous permit numbers associated with dredging projects in the area (include all permits, not just MPRSA 103).  For each permit, indicate agency, issuance and expiration dates, permitted volume(s), and any limitations.





This section should provide a comprehensive description of the proposed dredging project including the following information:


Location (city and county) of the dredging project (include the vicinity and dredging site maps with scale)


Type of facility involved (e.g., oil refinery, recreational harbor, dry dock, military terminal, etc.)


Type of activity supported by dredging project (e.g., navigation channel, recreational harbor, military, etc.)


Purpose of the proposed dredging (e.g., maintenance dredging of berths or channels, channel or berth deepening, etc.)


The area(s), depth(s), overdredge depth(s), and estimated in-place volume of dredged material associated with the proposed dredging project.  Indicate whether side slopes and overdredge are included in the volume calculations and the acreage of the dredging project based on the top of the side slope.


Existing/pre-dredging conditions and depth(s).  This may be accomplished by cross referencing the bathymetric data required by Section 10.4 of this appendix.


Physical characteristics of the dredged material (if known).


The proposed dredging method (e.g., clam shell, hydraulic, hopper).


Proposed dredged material disposal site and disposal zone if appropriate.





This section should identify the regulating agencies and other data users (e.g., USACE, EPA, state and local governments).





	This section should provide the background behind the dredging project (purpose and need) and summarize all available site use, dredging and testing information that could have a bearing on sampling or testing decisions for the proposed dredging project.  It is suggested that the following information from at least the last three dredging episodes be provided (if available):


Date and location of dredging, volume removed, general characteristics of the dredged material (sand vs. silt/clay) and disposal site used.


Summary of past testing results (physical, chemical, and biological) and associated suitability determinations.  It would be helpful to include figures of the area dredged, sampling locations and summary data tables from earlier reports.


Summary of testing results from adjacent or nearby areas, if available.  These data, obtained from other dredging projects or monitoring programs, are particularly useful for dredging projects with little or no previous dredged material testing information.


Identification and description of site-specific and nearby land- and water-based activities that may affect sediment quality in the proposed dredging area (e.g., fuel docks, outfalls, industrial uses).








	This section should provide sufficient project background as described in EPA Guidance for Quality Assurance Project Plans (G-5) and EPA Requirements for Quality Assurance Project Plans (QA/R�5).





This section should give the names, affiliations, address, phone, fax, and e-mail address and a list of responsibilities of the principle contact(s) responsible for the following elements of the proposed testing program:  


Dredging project planning and coordination


Field sample collection and transport, including chain of custody


Sample holding and archiving


Laboratory preparation and analysis for physical, chemical, and bioassay testing.  Contacts should be given for all laboratories involved in sediment testing.


Quality Assurance (QA) management


Final data reporting





Be sure to identify the applicant(s), including name, address, phone, fax, and email address.  If Civil Works or O&M project, include the Project Manager or O&M contact.





A list and definitions of all acronyms used in the SAP should be provided in the document.





Provide the information as described in Guidance for Quality Assurance Project Plans (G�5) Section 2.1.4 and Requirements for Quality Assurance Project Plans (QA/R�5) Section 3.2.4.  





For help preparing a distribution list, see Guidance for Quality Assurance Project Plans (G�5) Section 2.1.3 and Requirements for Quality Assurance Project Plans (QA/R�5) Section 3.2.3.





For guidance on preparing a Table of Contents, see Guidance for Quality Assurance Project Plans (G�5) Section 2.1.2 and Requirements for Quality Assurance Project Plans (QA/R�5) Section 3.2.2.  A document control format or component is not required.


This Table of Contents is a “field” that will self-update when you right click in it and choose “Update Field.”  (If you have added/deleted numbered headings, update the entire table and not just the page numbers.)





For instructions on preparing the title and approval sheets, see Guidance for Quality Assurance Project Plans (G�5), Section 2.1.1 and Requirements for Quality Assurance Project Plans (QA/R�5), Section 3.2.1.





The SAP is equivalent to the draft QAPP and will be used in the development of the testing contract scope of work (SOW).  The draft QAPP (or SAP) should be coordinated with EPA prior to initiation of the SOW.  A final QAPP also should be coordinated with EPA prior to initiation of sampling.  This document contains the key elements you will need for your SAP/QAPP and is designed for you to begin adding your own project-specific information.  Bear in mind that you will have “gaps” for information that is not known or available at the time the draft is submitted and which will be added upon finalization of the document.











�In some circumstances, EPA/USACE may agree to review draft data in order to expedite tiered testing (e.g., to decide on an appropriate compositing scheme, whether addition bioaccumulation testing is necessary, or a reduced list of analytes for bioaccumulation analysis).  Any SAP proposing review of draft data should provide a full justification for the request being made.
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