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"�GUIDELINES FOR REQUESTING LABORATORY TESTING



�tc  \l 1 ""�

�15.1  PURPOSE�tc  \l 2 "15.1  PURPOSE"�.  This chapter provides guidance on requesting laboratory testing for compliance sampling.  When requesting laboratory testing the following should be addressed:



Responsibility of all parties

Parameter Selection

Method Selection

Laboratory Selection

Turn around Time

Quality Assurance/Quality Control (QA/QC)



15.2  SCOPE�tc  \l 2 "15.2  SCOPE"�.  Communication with the laboratory prior to, during, and after sampling is necessary to ensure the data reported will meet the regulatory requirements.  The extent and information communicated to the laboratory is dependent on the data needs, the laboratory expertise, and the stringency for adherence to the testing requirements.  Appendix G provides contact information for many of the Navy and Marine Corps multiservice laboratories.  



	The parameter, test method, holding times, sampling method, sampling frequency, preservation, quality control, and reporting are prescribed by the permit or regulation and must be adhered to for all data reported.  This information must be communicated to the laboratory to ensure that the data generated is usable for compliance purposes.  



15.3  HAZARDS AND SAFETY PRECAUTIONS.  �tc  \l 2 "15.3  HAZARDS AND SAFETY PRECAUTIONS.  "�See Chapter 3, Section 3.3.3 and Chapter 12, Section 12.3.3 for restrictions pertinent to explosive samples. See Chapter 4, Section 4.6 for Department of Transportation (DOT) requirements for shipping samples to the laboratory.  Samples must be properly labeled, and the outside container properly marked, to be sure the laboratory receiving the samples complies with all hazardous material regulations while opening and handling the shipping package and containers.  The laboratory's hazard communication program must be in compliance with 29 CFR 1910.1200 to ensure proper handling during sample custody, transfer to the laboratory, sample analysis, and storage.



15.4  PREPARATION�tc  \l 2 "15.4  PREPARATION"�. The general steps for requesting laboratory testing are:

Determine the reason for testing: regulation required testing, permit application, permit monitoring, material characterization, process control, treatment design, research, site study, problem solving.

Select parameters required for testing.

Determine levels of measurement expected and levels of detection required (i.e. per cent, parts per million, parts per billion, or sub parts per billion).

Determine matrix to be monitored, i.e. water, soil, waste, air, oil or multiphasic material.

Select method(s) based on parameters, detection levels, matrix, and regulatory requirements.

Review method precision, accuracy, and performance for matrix and regulation.  If method performance is not presented in the method, a matrix specific study may be needed to evaluate method performance for the matrix being measured, at the level of detection expected, and the required detection limit.

Review the Field Sampling Plan (FSP) to ensure sufficient sample, preservative, and bottles are provided for the methods selected.  Ensure needed information and materials are forwarded to the laboratory.

Develop QC requirements for the project based on measurement objectives and regulatory requirements.

Select the laboratory that demonstrates acceptable performance with methods, matrix, levels of detection required, in-house control charts, and analyst proficiency records.  The laboratory should have the necessary accreditation, certification or approval, and proficiency testing. 

Finalize the Quality Assurance Plan (QAP) for the project based on final input from the sampling team, laboratory(ies), and regulator(s).  Develop a time line based on sampling time, turn around time, and project needs.  



NOTE:

These steps do not include contracting requirements but relate only to the technical aspects of requesting laboratory testing services.  See Appendix L for suggested text for use in contracting laboratory services.



15.5  RESPONSIBILITY OF ALL PARTIES.�tc  \l 2 "15.5  RESPONSIBILITY OF ALL PARTIES."�  The permit holder or generator, sampler, and testing laboratory are responsible for proper performance of the protocols associated with the regulated activity.  The role of each party involved with the sampling and testing should be clearly identified and lines of responsibility agreed upon prior to initiation of the sampling event.



	It is the ultimate responsibility of the permit holder, generator, or regulated party to obtain valid test data.  This includes proper sampling design, collection, safety practices, requesting the correct test method and quality control from an analytical laboratory.  For compliance sampling, the choices of sampling site, sampling methods, sample amounts, preservation, holding times, and report format are prescribed by the regulation.  Whether the regulation is Federal, state administered, or permit driven, the parameters, levels of concern, and quality control are specified and must be communicated to the laboratory to ensure that the data generated is legally reportable and defensible.  The permit holder is responsible for balancing the amount of QC required and the degree of risk associated with data defensibility.  In some areas of the country, the information needed for reporting and quality control are not part of the program requirements.



	Sampling personnel are responsible for: 



Adherence to sampling and preservation procedures

Sample collection in adherence to the permit or regulation

Locating the correct sample location

Label samples for proper identification by others

Documentation of any deviations to sampling procedures

Recording all field observations

Initiating or maintaining custody records

Sample preservation 

Notifying the laboratory of expected sample arrival date/times as necessary

Timely delivery of the samples to the laboratory to ensure sample integrity



	The laboratory is responsible for:



Providing prepared containers for sample collection

Performing the analysis as requested by the customer

Reviewing all data and reporting the requested information within the turnaround time (TAT)

Preservation checks

Advising the customer of any problems, deviating from protocols, or control criteria performance 

Providing technical assistance, if requested, for data interpretation



	The laboratory must be aware of required levels of detection, acceptance criteria for duplicates, spikes, blanks and calibration checks (where applicable), and when method performance criteria must be better than the referenced method requirements for the compliance samples collected.



15.6  PARAMETER SELECTION�tc  \l 2 "15.6  PARAMETER SELECTION"�.  The parameter selected for analysis is found in the applicable permit, regulation, or other compliance document.  The most common compliance situations are presented as examples:



	National Pollutant Discharge Elimination System (NPDES).  In the NPDES permit Application, Form 2C, all parameters controlled by the regulation are listed in the application.  Testing parameters are selected from the listed parameters and are based on industrial category, known present and absent chemicals, and conventional pollutants.  The application lists the sampling methods to be used for each group of parameters.  After permit review by the regulator, ongoing monitoring is stipulated in a discharge permit.  Wastewater monitoring for NPDES permits list the test, frequency of testing, method of sampling, level for compliance, and QC samples.  The approved test methods for each parameter, holding times and preservations are listed in 40 CFR Part 136. See Appendix H for examples of NPDES wastewater program requirements.



	Public Owned Treatment Works (POTW). Discharges of municipal wastewater to public owned treatment works (POTW), may require local permits for discharge.  The type of treatment plant and loading capacities along with the industry category will be used by local regulators to determine initial monitoring for permit application.  Routine testing is performed based on the applications data, process knowledge and review of on-going test data.  Similar to the NPDES permit, test, frequency, sample location, method of sampling and QC samples will be described in the permit.  The approved test methods for each parameter, holding times, and preservations are listed in 40 CFR Part 136 and are similar if not identical to NPDES wastewater requirements. 



	Safe Drinking Water Act (SDWA).  Drinking water testing is performed based on Federal state, and local requirements.  The parameter, test method, frequency of testing, method of sampling and level for compliance is found in the operating permit of the water supply, along with any additional updates to the regulations.  The method dictates the QC and sampling considerations for preservation, handling and storage.  Chapter 9 and Appendix H provide details on sampling methods and parameters selected for testing.  Parameters, frequency of sampling, sampling locations, compliance levels, method references, and reporting requirements are found in 40 CFR Part 141.



	Waste. For characterizing a waste as hazardous, the complete regulations found in 40 CFR Part 260 to 261 must be understood before deciding on the tests to be performed.  It is not always required by regulation to test a waste to determine if it is hazardous.  User knowledge of waste may be used to determine proper disposal requirements.  However, this practice would not pickup a change in the process which generated the waste and possibly the waste characteristics. Wastes are classified as hazardous if they are specifically listed in 40 CFR Part 261, are deemed hazardous by the generator, or meet the characteristics of a hazardous waste as specified in 40 CFR Part 261.  The hazardous waste generator is responsible for characterizing his waste.  The generator prepares, signs, and is liable for a manifest that accompanies the hazardous waste to the treatment storage, or disposal site.  The waste transporter is bound by the information on the manifest.  The transporter does not typically sample or analyze the waste.  The owner or operator of the treatment, storage, or disposal facility receives a copy of the manifest signed by the generator (and the transporter) and returns a signed copy to the generator.  He may or may not sample and analyze the waste prior to treatment or disposal.  As an example, when incinerating waste material, the amount of metals, chlorinated compounds, Polychlorinated Biphenyls (PCBs), and other materials are needed so the treatment and/or disposal firm may assess the waste material and potential air contaminants it will generate during handling of the waste. 



	For regulatory compliance, the waste generator must analyze the waste to ensure that the methods and quality controls used are acceptable for regulatory reporting.  The laboratory may be a Navy laboratory or contracted laboratory.  Data from the contracted waste hauler is of limited value for regulatory reporting by the waste generator.



	Sediment.  Sediment sampling is most often performed when dredging permits are being requested from the regulating body.  Permit applications vary depending on stream use, local concerns, and known contaminants.  Sediment parameters sometimes include characteristics of a hazardous waste, PCB, dioxin and furans, and all NPDES parameters.  Both the surface water and the sediment may be required for monitoring.  The sampling is dependent upon the dredging method to be used and based on local regulatory review of the permit application.  The sampling and testing parameters must be reviewed with the regulations before starting any sediment sampling and testing.



	Groundwater.  Groundwater sampling may be performed for drinking water testing or for landfill monitoring at both hazardous or solid waste landfills.  For drinking water testing, the parameters and quality control are based on the drinking water regulations found in 40 CFR Part 141.  For landfill monitoring, the sampling and parameters are performed based on the permit developed during initial landfill development and permitting.  The permits include sampling method, frequency, filtered or unfiltered samples, purge method, levels for compliance, and test parameters.  The requirements of 40 CFR Part 265.90, Subpart F - Ground Water Monitoring should be reviewed  for landfill ground water regulations. The regulations for landfill leachate monitoring are found in the solid waste landfill regulation in 40 CFR Part 258.



	Clean Air Act (CAA).  Air monitoring may be required for a permit application, permit compliance testing, or personal protection.  All parameters, frequency of testing, and test methods are found in 40 CFR Part 60.  A complete discussion of air monitoring is found in Chapter 10.  The parameters to be monitored are selected based on discussions with state regulators and stipulated in the operating permit.  Personal monitoring is regulated by OSHA and is not EPA controlled.



	In all environmental monitoring, it is of paramount importance to know and evaluate your permit and regulatory requirements during application, negotiation, and evaluation with the regulator.  The parameters tested should be limited only to those required and not go beyond the scope of the permit.  For example, having the lab report all the EPA 624, Gas Chromatography / Mass Spectrometry (GC/MS), volatile organics on a report for NPDES compliance is not necessary when only benzene and toluene are required.  Since these compounds are known to be present, a low detection limit, and confirmation of the parameters identity is not required, it may be less expensive and acceptable to perform the benzene and toluene by EPA method 602. This is a Gas Chromatography (GC) method which usually provides faster turnaround at a lower cost. A second example is during waste characterization.  If the waste is known to be from a metal plating area and the only materials used in the process are metals, there is no regulatory need to perform organic testing.  In waste classification, it is perfectly acceptable to use generator knowledge for classifying and selecting the parameters.  



NOTE:

In hazardous waste classification, if the generator knows the waste contains organic material and the results indicate no organic material was found, the generator must be extremely careful in declaring the waste non-hazardous, since matrix and method variability may result in data that is susceptible to false negatives.



15.7  METHOD SELECTION�tc  \l 2 "15.7  METHOD SELECTION"�.  The selection of the correct test method is necessary for compliance and for legally defensible data.  After selecting the parameters to be monitored, the methods must be chosen to assure the legally required method is performed and the level of compliance and detection will be per the permit or regulated requirements. 



	Many methods exist that are scientifically defensible and useable for environmental studies, research, process control, and process design.  These methods must not be confused with compliance methods.  The data from non-compliance methods should be clearly identified so the user of the data does not misinterpret data collected for other reasons.  Data to be used as legally defensible must be performed according to the methods listed in the law, by the regulator, or in the permit.



	The methods are to be performed as written. Modifications to the methods are allowed only if no change in chemistry results.  The laboratory professional may use discretion in some steps of the method where the method indicates "or equivalent" such as; selecting instrument conditions in order to optimize the resulting data.  However, the exact method used and any deviations must be documented exactly as performed to ensure repeatability of the method.



	In no case, is the method performance, as stated in the legally established method, allowed to be compromised.  Method performance, as measured by precision and accuracy, detection limits, and the required method quality control data must not be degraded.  Whenever modified methods are used by a laboratory, records must be maintained to demonstrate that the modified method produces the same results as the method referenced.  In some cases modified methods are needed when matrix affects do not allow the data produced from the matrix to meet the method performance criteria.  These modifications must be reviewed with the regulating body prior to, during, and after the modification development.



NOTE:

When selecting or modifying methods, more extensive discussion is available in the EPA guidance document.  Guidance on Evaluation, Resolution, and Documentation of Analytical Problems Associated with Compliance Monitoring, EPA 821-B-93-001, June, 1993.



	One of the concerns when selecting methods is the level of measurement or the method detection limit (MDL).  Certain equipment and methods only perform within a certain concentration range and can measure only to a certain limit. The detection limit is the lowest concentration or amount of the target analyte that can be determined to be different from zero by a single measurement at a stated level of probability.  Legally defensible data requires a calibration curve or proof of linearity for the method performed.  This means that reference standards traceable to national standards must be performed that bracket the measurement range (high, middle, low).  When single standards are performed to verify calibration range, the standard is either the reporting limit (low) or the middle standard depending on the method requirements.  Where method requirements do not exist the lab selects the calibration verification which may be high, middle, or low depending on the labs QC requirements. 



	As an example of selecting a method based on level of detection, atomic absorption is an acceptable technique when analyzing for metals from 0.1 to 100 parts per million (mg/L or mg/kg).  This range is linear for most elements and does not require the analyst to dilute the sample.  Diluting the sample may add error to the final results, depending on the amount of dilution needed.  If results are needed below 0.1 ppm or less than 100 parts per billion, more sensitive techniques such as Inductively Coupled Plasma - Mass Spectrometry (ICP-MS) are available that are legally defensible for drinking water testing.  For other compliance testing, Inductively Coupled Plasma (ICP), with a sonic nebulizer or horizontal torch is needed to reach these limits for most metals.



	The MDL listed in most EPA methods refers to the detection limit expected under standard laboratory conditions when testing laboratory ASTM Type I or II water.  The MDL is commonly accepted to the limit calculated using 40 CFR Part 136, Appendix B in laboratory ASTM Type I or II matrix.  The MDL is the minimum concentration of an analyte that, in a given matrix and with a specific method, has a 99% probability of being identified, qualitatively or quantitatively measured, and reported to be greater than zero. Some EPA methods refer to detection or measurement limits, such as practical quantitation limits (PQLs), quantitation limits, or levels of detection when referring to a value above the MDL.  These measurement limits are often based on the MDL and by further statistical calculation or trial and error. Uniform standards and criteria regarding the detection limit, reporting limit and method detection limit are still being developed.  When selecting any method, additional quality control may be necessary to verify the detection limit or reporting limit is valid for the matrix being tested. 



	Each lab will develop a calibration curve and acceptance criteria within the level of detection most often performed by the laboratory.  Differences in concentration ranges may result in slight differences (less than 20%) in reported values from one laboratory to another.  If these differences need to be controlled, the exact method must be known.  When split sampling is performed, the identical method must be performed by each laboratory. 



	Test methods contain the documentation describing the required quality control elements.  The newer EPA methods all follow the same format.  This format is referred to as the Environmental Monitoring Management Council (EMMC) format.  This is the format agreed to by all EPA agencies for writing methods.  The format includes the following:



Scope and Application

Summary of Method

Definitions

Interferences

Safety

Equipment and Instrumentation

Reagents and Supplies

Sample Collection, Preservation and Storage

Quality Control

Calibration and Standardization

Procedure

Data Analysis and Calculations

Method Performance

Pollution Prevention

Waste Management

References



	The above elements are required for ensuring comparability of laboratory method performance.  The regulated community has the responsibility to assure that the test data submitted contains the required elements.  Otherwise, the data can be considered noncompliant or not legally defensible.



	For EPA method selection, five categories exist:



Drinking Water.  40 CFR Part 141.21-142.30 and "Manual for the Certification of Laboratories Analyzing Drinking Water" (April 1990).  Methods for organic testing are 500 series methods, inorganics are 100 to 400 series methods.  Other methods include: Standard Methods for the Examination of Water and Wastewater, and ASTM, Water and Environmental Technology, methods.



Wastewater.  40 CFR Part 136; EPA Organics methods are 600 series and inorganics are 100 to 400 series methods. 



Groundwater at Solid Waste Landfills.  40 CFR Part 258.50; Appendix I & II refer to SW-846 methods for analysis of Solid Waste.



Solid Waste & Hazardous Waste.  40 CFR Part 261; Methods manual is SW-846, Test Methods for Evaluating Solid Waste Physical Chemical Methods, Updates I, II, IIA and IIB.  Methods are numbered from 1000 to 9999.  The latest water methods available for draft review are not currently promulgated.  These methods are numbered as 1600's and must not be confused with SW-846 methods.



Underground Storage Tanks.  40 CFR Part 280; The methods for removal and additional monitoring are specified by state agency for soil and groundwater monitoring. 



15.8  LABORATORY SELECTION�tc  \l 2 "15.8  LABORATORY SELECTION"�.  The following should be considered when selecting a laboratory for compliance testing:

  

Certification/Accreditation/Approval

Analytical methodology

Quality control

Reporting

Auditing, internal and external

Turn around time

Cost

Geographic and time constraints



15.8.1  Certification/Accreditation/Approvals�tc  \l 3 "15.8.1  Certification/Accreditation/Approvals"�.  Laboratory certification programs are part of the drinking water regulatory program requirements. Therefore, all drinking water compliance samples must be tested by laboratories certified by the agency with primacy for drinking water.  Some states also require certification for wastewater testing and hazardous waste testing.  All certification, accreditation, and approval programs require:



On-site inspection

Proficiency testing or performance evaluation testing 



15.8.1.1  On-Site Evaluations.  During the on-site inspection, the auditor reviews the operations of the laboratory to ensure the equipment, facilities, and staff are available and adequate to perform the testing.  The laboratory must have the following:



Adequate facilities/equipment

Staff

Reagents of adequate quality

Standards and reference materials traceable to the National Institute of Standards (NIST)

Documented methods

Standard operating procedures

Quality assurance plan



	The laboratory must have personnel with educational backgrounds and continuing training suitable for their assigned tasks.  Documentation of capabilities must be maintained.  Laboratory management must provide maintained facilities, well lit, adequate heating/ventilation/air conditioning, work and storage space, and waste handling facilities.  A Chemical Hygiene Plan and a Right to Know Plan must be documented and available.  Laboratory management must also provide for sample receiving, sample storage, calibrating equipment, and calibration supplies.  These may be standards traceable to the National Institute of Standards and Technology (NIST) and purchased standards of known composition.  Calibrated weights and balances, calibrated thermometers, spectral wavelength filters, and other standards as required for the tasks of the laboratory must be evident.  The laboratory must provide policies on subcontracting of testing or calibration, quality of outside suppliers, and how external and internal complaints are handled.

 

	The certification, accreditation, approval is granted by state agency, Federal agency, or other entity and accompanied by a list of parameters, methods, or matrices.  This is referred to as the Scope of Accreditation or Certification, or Approval. 



	Requiring a laboratory to be a Contract Laboratory Program (CLP) participant is only required when performing work for CERCLA or other remediation investigation as required by Federal or state law.  CLP is the program established by the EPA as a contractual program for performing testing for the EPA in cases of litigation with responsible parties. The Statements of Work (SOW) are different for each contract released.  The number of CLP labs in the country vary depending on EPA contracting needs and do not reflect the laboratories ability to produce scientifically defensible data.  



	A CLP report package is an EPA format for reporting data that is usually not be required by the regulatory authority for compliance purposes. Requesting a CLP package may add unnecessary cost to the compliance project with no additional assurance of data suitability.  The purpose for CLP testing, package, and validation are different than routine compliance monitoring.  



	Do not over qualify or misqualify laboratory selection criteria.  The methods, matrix affects, and level of performance differ with each program. Requiring a lab to be qualified in a program that is beyond what is required, will not produce more reliable data, it may only add to the price and turnaround time.



	The Navy approval program reviews a laboratory's facilities, equipment, and staff to ensure proper performance of the requested parameters and methods.  This approval and the on-going laboratory demonstration of control criteria should be used in lab selection for technical acceptability.  The following items are part of most approval, certification, and accreditation programs.



15.8.1.2  Proficiency.  Another way to assess the reliability of a laboratory is to review performance evaluation (PE) results, sometimes called proficiency testing (PT) results.  Samples are furnished by certifying or accrediting agencies which contain known amounts of parameters in different matrices. The analytical results are evaluated by the agency for accuracy using a statistically derived criteria.  These samples indicate how well a laboratory can perform against its peers.  Two examples of performance evaluation samples are: the EPA samples for the drinking water supply program, and wastewater discharge PE samples for NPDES permit compliance. Some states provide samples for their state certification process.  Proficiency testing is also conducted by other Federal agencies and industries using commercial suppliers of reference materials.  Requesting the labs PE or PT data for a given matrix and method will assist with the selection of the lab.  At least two rounds of testing should be provided to review on-going demonstration of proficiency.



15.8.2  Analytical Methodology�tc  \l 3 "15.8.2  Analytical Methodology"�.  The laboratory performing the work may refer to methods by the EPA criteria or refer to in-house procedures based on the regulated method.  The scope and procedures performed by the lab should identify the applicable regulatory program, matrix, and reference methods. Caution must be exercised when using the labs' catalog for selecting methods.  The catalog may reflect acceptable methods for the area in which the lab is located and may not be applicable to the compliance requirements at the site's location.  Always ensure the laboratories methods are acceptable to the regulator.  Lab methods may not be updated as quickly as the regulations.



	Some labs have customer service or technical representatives that assist users of the lab services on applicable methods, sampling considerations, and other QC information.  These services are usually provided at no additional charge and the quality of these services is dependent upon the individual experience and training of the laboratory.  Method selection based on the recommendation of the lab must be verified to ensure the correct methods and to maintain legally defensible data for the measurement objectives.



15.8.3  Quality Control�tc  \l 3 "15.8.3  Quality Control"�.  All measurement objectives have at least two aspects to quality control, the lab QC and the project QC.  When selecting a lab, the QC performed by the lab on a routine basis must be weighed with the project's QC objectives.  All labs run QC control samples made in ASTM Type I or II water with each batch of samples.  This data is statistically plotted to observe trends on the control samples. Control criteria (accept/reject) may be established based on these control samples.  The labs in-house control criteria must be at least as stringent as the regulated method, but may be better than the requirements.  Requesting the lab's control data for the method and matrix of interest, will provide the user with a report of the lab's ability to control the method, the frequency of using the method, and the acceptance criteria.    

	Other quality controls that may need to be assessed when selecting a lab for "clean" measurements or low level testing, are blanks and reporting limits.  The establishment of reporting limits (in comparison to the method detection limit), is of concern when false positive and negatives near the reporting limits will result in compliance failures. Results of the laboratories' analysis of blank samples will indicate how clean and contaminant free the laboratories' facilities and instruments are kept.  High values in the analysis of a blank sample can indicate cross contamination of samples in storage, carryover from previous samples analyzed on the instrument, or poor housekeeping.



15.8.4  Reporting�tc  \l 3 "15.8.4  Reporting"�.  Environmental laboratories provide monitoring information used to demonstrate compliance with various laws.  To meet these requirements, the information must be legally defensible.  If the regulatory agency challenges the report and sufficient required documentation cannot be produced, the report is indefensible and the generator or permit holder may be subject to fines.



	When capacity is exceeded, or method performance problems prevent the laboratory from performing a test, the laboratory may subcontract for that analysis unless specifically required not to allow subcontracting.  Subcontracting to multiple laboratories may be needed for some compliance programs when a variety of matrices and parameters are requested.  In all cases, when subcontractors are used for producing data, they should be identified on the final report from the lab.  



	The laboratory must be able to prove that customer results are kept absolutely confidential during processing, any electronic transmission, and during reporting.  Records of raw data and final reported data should be retained and readily retrievable.  



	The raw data required for final data interpretation shall be available for sample analyses and calibrations, verifications blanks, matrix spikes and duplicates, and other QC data required by the method.  Record retention should be clearly indicated in the QAP and made known to all parties as to time and extent of the records to be retained.  The length of time for record retention is laboratory-dependent and should be a minimum of three years, unless otherwise specified in the regulation.



15.8.5  Auditing�tc  \l 3 "15.8.5  Auditing"�.  Laboratory auditing is performed by external agencies on a routine basis to ensure that the agencies' program criteria are being met.  In addition to external auditing, the laboratory should have a process for self auditing when problems are found either by lab employees, customers, or regulatory agencies.



	Every laboratory receives complaints about sample results.  The laboratory must have a system to handle, correct, and improve its Quality System.  The investigation and resolution of complaints or corrective actions should be implemented and documented.  The tone of and seriousness about a laboratory's complaint resolution system, or lack of it, will tell much about the laboratory's quality assurance program.



�tc  \l 3 ""�15.8.6  Cost�tc  \l 3 "15.8.6  Cost"�.  Laboratories operate with large fixed costs for equipment, facilities, supplies, and personnel. Unreasonably low prices for analysis should always raise suspicions of a method shortcut, incomplete QC, or lack of data documentation.  Prices are normally quoted for sampling, shipping, preparation, analysis, special reporting, and any requirements for expedited turnaround time.  



	The most important objective in compliance monitoring is the quality control and data traceability of the sample and internal QC of the lab.  Purchasers of lab services must be willing to pay a sufficient amount to ensure that the QC, traceability records, and personnel are available years after the sampling and testing have been completed.  For compliance monitoring, emphasis should be put on laboratory accreditation, certification, approval and reliability, and not on economy, since fines, permit violations, and congressional investigations may result from insufficient records or Quality Control.



15.8.7  Geographic and Time Constraints�tc  \l 3 "15.8.7  Geographic and Time Constraints"�.  In selecting a laboratory, consideration must be given to the location of the laboratory in proximity to the sampling location.  This becomes necessary when collecting samples with short holding times of 24 hours or less.  Coordination with the laboratory to ensure that the staff and resources to handle the sample immediately upon arrival must be part of the selection criteria.  When holding times are 24 to 48 hours, more remote laboratories may be used with overnight shipping to send the samples to the laboratory.  This additional cost must be considered, and the labs ability to process the sample upon receipt must be assured so holding times will be met.  Repeatedly missed holding times are an indication the lab does not have the resources and staff needed to meet the requirements.  Repeatedly missed shipping times may also be due to the courier not having sufficient resources to meet the requirements.  



	When shipping from remote locations during unusually hot or extreme cold conditions, sample handling may require unique procedures to assure arrival at the lab without freezing or overheating.  In some cases only refrigeration units are suitable.  If it can be demonstrated that longer holding times, or temperature effects do not affect the data quality, the regulator may allow a variance for special conditions. This variance must be obtained in writing in advance of the sampling event. 



	Unusual or emergency situations may arise from time to time which require additional testing in considerably less time than standard lab turnaround. The lab selected for the routine testing should be used for emergency testing, to assure data comparability. The lab's performance in emergency situations should also be part of the selection process.



15.9  TURNAROUND TIME�tc  \l 2 "

15.9  TURNAROUND TIME"�.  When selecting a laboratory, (and delivery dates are critical), the lab should be able to produce some form of information on typical turnaround.  A laboratory should be able to produce a report of promised versus actual turnaround times for a specific test or method.



15.9.1  Regulatory Holding Time�tc  \l 3 "15.9.1  Regulatory Holding Time"�.  The time from sample collection until the start of the test analysis is the holding time referred to in the regulation.  The holding time was developed by the EPA for a number reasons.  One reason is chemical stability and uniformity of method start times.  Some chemicals are not stable for long periods of time in the matrix.  The EPA recognized the need for all samples to be analyzed within a given period of time to ensure comparability between laboratories.  Some chemicals and matrices may have less or more stability than the EPA accepted holding time criteria.  Variances are sometimes requested as part of the permit negotiations to modify holding time requirements based on method and matrix specific studies.  In all compliance reports, the holding times published in the regulation, or modified in a permit, must be met to produce data that is legally defensible.  Samples must be received by the laboratory and the laboratory must start the preparation or analysis within the required holding times.



15.9.2  Laboratory Analysis Time�tc  \l 3 "15.9.2  Laboratory Analysis Time"�.  Turn around time is defined by laboratories as the time it takes from sample receipt until data is reported to the customer in the form of the final report.  The turnaround time includes, as necessary, time for sample receiving, preservation checks, sample preparation, sample analysis, data calculation, data review by analyst, second reviewer, quality assurance review, report preparer, and lab manager. In general, a two (2) week turn around time is typical and reasonable for any analysis.



	The best way to determine turnaround time is to ask the laboratory.  However, if time estimates are needed prior to selection of the laboratory, the following is presented to assist with allotting sufficient time to receive results from the lab test.  Most compliance testing for the standard, wet chemistry, metals and organics on water, wastewater, and soil is performed within two weeks of sample receipt.  A number of laboratories provide services for less than two week turnaround at special fees or for a limited number of parameters and matrices.  Waste characteristics, oils, and complex matrices or non-routine parameters may take one to two months to provide acceptable data.



	During method selection, the time required for an analysis may be estimated based on preparation and analysis time given in the method.  Sample preparation steps may be required as part of the method or may be an addition to the method in order to prepare a matrix for the sample analysis.  Preparation steps may take from 15 minutes to 24 hours.  Sample analysis may take from one hour to seven days to perform.  Even the less cumbersome methods, where direct readout of final results is recorded, time must be allowed for calibration, data review, quality control review and entry, and final data reporting and review.  



	Most laboratories require at least one day for quality control review and reporting.  Less than one day is possible through 24 hour operations, automated systems, and automated review processes in the laboratory.  However not all methods are automated and therefore time for the administrative and quality assurance functions must be estimated.  



	In addition to administrative and QA requirements within the lab, work load contributes to the turnaround time of the reported results.  Laboratories capable of handling one to twenty samples of a given analysis may not be able to handle one hundred samples for that test within the same time frame.  Conversely, labs capable of handling fifty samples per lot may not be as responsive to sample lots of less than ten.  These factors will contribute to turnaround time.



	For the most common compliance analyses, Table 15-1 lists the minimum time needed for analysis of lots of less than ten samples.  In general, add one day for sample receiving, preservation check, and custody review at the start of processing and one day at the end for data and QC review by the lab.  One day equals approximately a ten hour processing day.  Laboratories performing wet chemistry, instrumental analysis, and staffing 24 hours per day may provide faster service in processing and QC review.  They cannot, however, offer a shorter analysis time if they are performing the method as written.



	When quality control or instrument performance in a given batch does not meet internal acceptance criteria, sample rerun may be required where holding times allow.  Sample rerun may include preparation from the original sample or reanalysis of the prepared sample, depending on the information provided by the control samples.



	When ordering expedited TAT for emergency compliance situations, you are paying the lab to not hold the sample and expedite the QA review.  In no case can a compliance sample have a run time less than the method required analysis time, since the regulated method must be followed as stated for legally reportable data.  Method modifications are only acceptable if the state or local agency provides written acceptance of the modified method.



15.10  QUALITY ASSURANCE/QUALITY CONTROL�tc  \l 2 "15.10  QUALITY ASSURANCE/QUALITY CONTROL"�.  When developing the project for compliance monitoring, the objectives, data comparability, and validation should be addressed.  



15.10.1  Measurement Objectives�tc  \l 3 "15.10.1  Measurement Objectives"�.  Data Quality Objective is a term commonly associated with remedial action tasks or waste characterizations.  It is a process whereby information on an environmental problem, real or perceived, is refined until a clear and unambiguous statement of the problem and possible solutions can be made.  A team of stakeholders, decision makers, and technical support personnel organize and evaluate the information.



	Compliance objectives are concerned with providing regulators with legally defensible data demonstrating that provisions of a permit or regulation are being met.  The permit is the regulators' solution to the problem of protecting and improving the quality of the environment based on the laws passed by the lawmakers.  The technical specialists in compliance efforts are sampling personnel and the environmental laboratory which function under quality control and quality assurance dictates.  All operations are performed under the dictate of regulation and a QA scheme to ensure comparability with the regulators sampling and lab teams, as well as other potential litigator's sampling and lab teams.  All efforts are made to assure representative sampling and data comparability that will stand up to the rigorous scrutiny from both the scientific and legal communities.

 

	For this reason all QC actions are specified in EPA methodology.  For example, the 500, 600, 1600 and SW-846 methods for compliance monitoring have an entire section on required QC.  In addition to method specified QC for the laboratory, field operations must include QC of the sampling event and validation that the methods selected are acceptable for the matrix being sampled.  When compliance problems arise, assurance of method performance due to matrix effects, sampling variability, method performance and laboratory performance are examined.  Additional QC samples may be collected and more rigorous sampling protocols may be instituted for short periods of time.  Improvements to treatment or system design may require additional monitoring for process control, requiring less rigorous QC protocols.  All samples are collected from the same location, but the purpose of the testing will dictate the QC and detail required for the sampling event.  Consideration must be given to each of the following and should be included in the Quality Assurance Plan for the compliance monitoring project:



Organization and management 

Quality system audit and management review 

Personnel and training

Accommodations and environment

Equipment and reference materials 

Measurement traceability and calibration 

Test methods

Handling of test items, records, reports 

Subcontracting of testing 

Outside support and supplies

Complaints handling and corrective actions



15.10.2  Data Comparability�tc  \l 3 "15.10.2  Data Comparability"�.  Laboratories can demonstrate their ability to obtain comparable data through the use of performance evaluation samples (PE samples) or round robin samples.  In some cases comparison (PE samples) data is required with the annual QA report or lab certification.  



	For example, NPDES PE samples are obtained from state certifying agencies twice per year.  Successful analysis must be accomplished to retain approval from the permit holder for performing the sample analysis.



	When data comparability is critical to compliance reporting, the permit holder may require split samples between one or more approved labs to ensure data comparability.  As part of the QAP, the acceptance criteria for split samples is agreed upon and when data is not within this acceptance criteria, the sampling, methods and detailed data review is conducted.





Table 15-1 Approximate Turnaround Time*����	Parameter�	Preparation 

	Time�Analysis Time��	BOD�	0.5 day�	5  days��Solids�	0.5 day�	1 day��Wet Chemistry�	1 day

	 if required�	0.5 day��Metals, dissolved�	0.5 day�0.5 day

per method��Metals, total acid digestion�0.5 days water

1   day solids�0.5 day 

per method��	Volatiles�	0.5 day�	1 day��Semi-volatile Organics�	2 days�	1 day��	Pesticides�	1 day�	1 day��	TCLP-metals�	2 days�	0.5 day 

	per method��	TCLP-ZHE	-Volatiles�	1 day�	1 day��	TCLP	-Semivolatiles�	2 day�	1 day��	Radionuclides�	2 days�	1 to 15 days

��

Add one day at the beginning for sample receiving and one day at the end for QC review and reporting.

�seq Figure  \* Arabic�1�

15.10.3  Validation�tc  \l 3 "15.10.3  Validation"�.  In most compliance reporting, no independent review of the lab data is performed, unless compliance limits are exceeded or unusual data results are reported by the laboratory.  In these cases, the lab's ability to produce defensible data and enough information to reproduce the test conditions is critical for data review.  Data must be organized so the analysis can be reconstructed.

�	To ensure analyst training is up to date, records should include a one time demonstration of proficiency of method performance using the method documented. On-going training is verified through the use of control samples and lab proficiency samples.



	An independent reviewer should not rely on CLP data validation criteria for data review for compliance samples.  The criteria may not meet the requirements of the compliance or method referenced.  Data assessment should be made to prove accurate, traceable, and repeatable method performance.  Any one or all of the following information may be required for validation when assessing compliance data: 



Sample identifiers, both client and lab

Sample received logs, dates, times, and person

Sample storage logs

Extraction dates, times

Analysis logs with dates, times, and person

Run logs with dates, times, and person

Sample volumes

Preparation volumes, cleanup method

Percent solids, moisture, if applicable

Instrument/operating conditions

Method reference

In house SOP reference, with revision date

Dilution data

Confirmation

Raw chromatograms, spectra data

Intermediate quantitations

Acceptance criteria for lab

Acceptance criteria for method

Data review

Final reports



	These parameters are assessed by the auditors for the various accreditation and certification programs. All of these should be made available for review and each item should be traceable back to any sample in question.
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