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tc "Introduction"Introduction

This document provides a description of the minimum monitoring and control requirements intended to insure the reliability of results reported by this Laboratory.

Such requirements include adherence to approved methods by trained personnel, adequately maintained equipment, quality control checks to monitor the accuracy and precision of results, and review and documentation of results and the means by which those results are obtained.

1.  Laboratory Descriptiontc "1.  Laboratory Description"
The laboratory is an operating section of OMI/Thames Water Stockton, Inc (OMI/TW).  OMI/TW operates the Wastewater Division of the City of Stockton, Municipal Utilities Department under a service contract and is located at the City's Regional Wastewater Control Facility on Navy Drive in Stockton, California.  The laboratory facilities and staff are the same as before the transition to the service contract.  Analytical services are routinely provided to the Wastewater, Stormwater, and Water/Sewer Divisions.  Facilities consist of a main laboratory located in the City administration building at 2500 Navy Dr., a trailer permanently installed near the discharge point at the tertiary treatment plant for performing flow-through bioassays, and a boat for conducting receiving/ambient water monitoring and sample collection.  All testing except for bioassays and field measurements are performed in the main laboratory.  Services may be provided on an as needed basis to other departments within the City, and occasionally to outside agencies.

The scope of work performed by the Laboratory includes numerous sampling programs, and analyses for NPDES monitoring requirements, treatment plant process control, industrial wastes (Pretreatment program) and Title 22 monitoring requirements for public water supply systems.  The Laboratory has the capability of performing most of the required analyses, except trace metals, organic and radiochemical.  Analyses that cannot be performed in-house are contracted to certified commercial laboratories.

2.  Laboratory Organization and Responsibilitiestc "2.  Laboratory Organization and Responsibilities"

2.1  Laboratory Supervisortc "2.1  Laboratory Supervisor" \l 2
The Supervisor is responsible for the overall operation of the laboratory.  This includes, but is not limited to:

Personnel selection (with other management staff); upgrading facilities, methodologies and equipment; reviewing data and the performance of the Laboratory; establishing and maintaining of the Quality Assurance Program; directing the work of the Chemists, Microbiologist, and Laboratory Technicians; preparing monitoring reports for regulatory agencies. 

The Laboratory Supervisor reports to the Technical Services Director.

2.2 Chemisttc "2.2  Chemist" \l 2 (2)

A Chemist reports to the Laboratory Supervisor and may perform or oversee the performance of trace metal analyses or other more sophisticated equipment and methods; is a lead person for and directs and coordinates the work of several Laboratory Technicians; checks worksheets for accuracy and completeness; reviews and compiles data; maintains the Quality Assurance Program; supervises and/or develops laboratory methodologies.

May assume and perform the duties of the Supervisor in his absence.


2.3  Microbiologisttc "2.3  Microbiologist" \l 2 (1)

The Microbiologist reports to the Laboratory Supervisor and performs bacteriological and biotoxicological sampling and testing; is a lead person for and directs the work of one Laboratory Technician; reviews and compiles data; maintains the Quality Assurance Program; supervises and/or develops laboratory methodologies.

May assume and perform the duties of the Supervisor in his absence.


2.4  Laboratory Techniciantc "2.4  Laboratory Technician" \l 2s (5)

Laboratory Technicians are immediately responsible to their lead person but report ultimately to the Laboratory Supervisor; perform sampling and analyses according to established procedures; participate in the Quality Assurance Program.

3.  Quality Assurance Procedures and Objectivestc "3.  Quality Assurance Procedures and Objectives"
3.1  Objectivetc "3.1  Objective" \l 2 - The objective of the Quality Assurance Program is to assure the accuracy and precision, as well as reliability of laboratory results.  Emphasis will be on the prevention of quality problems rather than detection and correction of problems after they occur.

3.2  Procedurestc "3.2  Procedures" \l 2 - Procedures that will be used to accomplish this objective include:

3.2.1  Methodstc "3.2.1  Methods" \l 3 will be chosen which have been proven and accepted by regulatory agencies, and which have been shown to be reliable and provide sufficient accuracy and precision.

3.2.2  Trainingtc "3.2.2  Training" \l 3 - Staff members will be trained in using the analytical methods, equipment, and the basic concepts of quality control to make them effective in supporting quality assurance efforts.

3.2.3  Evaluationtc "3.2.3  Evaluation" \l 3  - Overall performance of the laboratory and adherence to quality policies will be evaluated periodically to assess the quality level of the work, and to determine where changes are necessary.

3.2.4  Corrective actionstc "3.2.4 Corrective actions" \l 3 will be taken to cure problems and to strengthen areas where increasing quality controls could prevent future problems.

4.  Sampling Procedurestc "4.  Sampling Procedures"

4.1  Sample Collectiontc "4.1  Sample Collection" \l 2
(1) Samples will be collected in appropriate containers and will be representative of the source being sampled.

(2) The field personnel will insure proper labeling and are responsible for the integrity of the sample until it is returned to the Laboratory.

(3) The Laboratory Supervisor will determine whether proper custody procedures were followed during the field work and will decide if additional samples are required.

(4) The field personnel will prepare a "Sample Request Form" indicating the need for formal chain of custody procedures.

4.2  Sample Containerstc "4.2  Sample Containers" \l 2


4.2.1  Container Materialtc "4.2.1  Container Material" \l 3  (See also §7.2)

(1) Samples that are to be sent to an outside laboratory for analysis should be collected in appropriate containers supplied by that laboratory.

(2) Most samples for in-house analysis can be collected in either glass (borosilicate) or plastic (polyethylene, conventional or linear polypropylene).

4.2.2 Container Preparationtc "4.2.2 Container Preparation" \l 3

4.2.2.1  General procedure for all containerstc "4.2.2.1  General procedure for all containers" \l 4
(1) Inspect containers.  Discard if deteriorated or if contaminated to the extent that they cannot be cleaned.

(2) Rinse well with tap water.

(3) Wash containers and caps using a non​-phosphate detergent, warm water and a brush.  Alternatively, the dishwasher may be used if appropriate.

(4) Rinse well with tap water.

(5) Rinse several times with portions of deionized water.

(6) Invert and let dry.  Re-inspect before storage.

4.2.2.2  Containers for Metals Analysestc "4.2.2.2  Containers for Metals Analyses" \l 4
(1) Clean using the General procedure above.

(2) Soak container with dilute nitric or hydrochloric acid at least overnight.  (May be stored longer.)

(3) Rinse at least five times with deionized water. Invert and air dry.

(4) Inspect and label with date and I.D. before storage.

4.2.2.3 Containers for Bacteriological Samples

tc "4.2.2.3  Containers for Bacteriological Samples" \l 4
(1) Clean using the General procedure above.

(2) Add sodium thiosulfate and sterilize before storage.

(3) Commercially available sterilized and preserved may be used.

4.2.2.4  Containers for Organic Samplestc "4.2.2.4  Containers for Organic Samples" \l 4
(1) Clean glass containers using the procedure for metals samples.

(2) Rinse at least twice with Pesticide quality acetone, methanol, or hexane.

(3) Air dry.  Residual vapors should be removed by using vacuum to draw air through the container.

4.3  Sample Preservation and Storage tc "4.3  Sample Preservation and Storage" \l 2   (See also §7.2)

4.3.1  Required monitoring samples tc "4.3.1  Required monitoring samples" \l 3 
Use the information published as "Table II - Required Containers, Preservation Techniques, and Holding Times" at 40 CFR 136.3

4.3.2  Other samples tc "4.3.2  Other samples" \l 3 


See reference cited in 4.3.1.  Alternatively, use Standard Methods, 18th Edition, Part 1060 C., APHA-AWWA-WPCF, 1992.

5.  Sample Custodytc "5.  Sample Custody"
Statement of Policy

It is the policy of the OMI/TW Laboratory that a sample collected by an employee normally assigned to work in the Laboratory is considered to be in the custody of the Laboratory at the moment of collection.  Delivery of the sample to the laboratory does not constitute a change of custodian.  Receipt of the sample in the Laboratory is documented on the Sample Log; a Chain of Custody Form is not required.

The transfer of the custodianship of a sample between the Laboratory or an employee of the Laboratory, and a non-Laboratory employee or entity shall be documented.  The method of documentation shall be appropriate for the type of transfer.  Whatever method that is used shall contain as a minimum clear identification of the sample, and the dated and timed signatures of the relinquisher and receiver.


5.1  Sample Custodytc "5.1  Sample Custody" \l 2 - A sample is under custody if:

(1) It is in your possession, or

(2) It is in your view, after being in your possession, or

(3) It was in your possession and then was placed in a secured location to prevent tampering, or

(4) It is in a designated secured area.

5.2   Routine Samples

tc "5.2 Routine Samples" \l 2
Most samples handled by the Laboratory are routine in nature.  Such samples are checked for integrity and proper labeling, and are logged onto the daily sample log.  The sample log is a permanent record that includes the sample source; the dates, times, and identification of the personnel associated with sample collection and receipt; and other information characterizing the sample and methods of preservation.
5.3  Special Samplestc "5.3  Special Samples" \l 2 - Non-routine/special samples are either collected by laboratory personnel or  will be accompanied by a chain of custody form which will include pertinent information describing the sample and the required analyses.  This form may be provided either in-house for work to be done in-house, or by an outside laboratory if the analyses are to be contracted out and the sample merely passing through the laboratory.

5.3.1  In-house Chain of Custodytc "5.3.1  In-house Chain of Custody" \l 3
(1) A form entitled “Custody Transfer Record/Laboratory Analysis Request” (or an alternate form) is provided by the sampler, identifying the sample(s) and documenting collection time and the testing required.

(2) The sample receiver inspects, receives, and logs the sample(s) after insuring that all required information has been provided.



5.3.2  Transfer of Custodytc "5.3.2  Transfer of Custody" \l 3
(1) When the possession of the sample is transferred, the individuals relinquishing and receiving will sign, date, and note the time on the record.

(2) If the sample is to be shipped to another lab it will be accompanied by a separate custody record provide by the other laboratory and will be packaged and shipped in a manner appropriate for the analyses required.

6.  Calibration Procedures and Frequencytc "6.  Calibration Procedures and Frequency"
 tc "6.1  Meters" \l 2 6.1 Meters - Dissolved oxygen, electrical conductivity, and pH meters are standardized before use and their performance verified after measurements are made.  The values, time and operator's I.D. are recorded on worksheets associated with the tests.  Dissolved oxygen meters should be checked by the Winkler dissolved oxygen method weekly.
6.2  Temperature measurement devices are calibrated at least annually against a reference thermometer.  Mercury thermometers will be used in the laboratory.  Spirit thermometers or electronic temperature measuring devices may be used in the field.
 tc "6.2  Calibration Curves" \l 2 

 TC "6.3  Personnel" \l 2 6.3  Personnel will be allowed to use the laboratory equipment and instruments only after they have been trained.

7.  Analytical Procedurestc "7.  Analytical Procedures"
7 tc "7.1  References" \l 2 .1  Included References

Included in this document by reference are the following publications:

Handbook for Analytical Quality Control in Water and Wastewater Laboratories, EPA-600/4-79-019, 1979

Methods for Analysis of Water and Wastes, EPA-600/4-79-020, 1979 (Revised 1983)

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

Methods for the Determination of Metals in Environmental Samples, EPA/600/4-91/101, June 1991

Standard Methods for the Analysis of Water and Wastewater, 18th Edition, APHA-AWWA-WPCF, 1989

Microbiological Methods for Monitoring the Environment, EPA-600/8-78-017, 1978

Methods for E. coli in Drinking Water, EPA/600/4-91/016, July 1991
Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms (Third Edition), EPA-600/4-85/013 (Third Edition)

Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms (Third Edition), EPA 600/4-90/027F (Fourth Edition)

Only those methods which have been approved by a regulatory agency and for which the laboratory is accredited will be used for regulatory compliance.  Any method may be used for solely internal, non-regulatory purposes (e.g.- process control).

7.2  Methods, Containers, Preservation, and Holding Times tc "7.2  Methods, Containers, Preservation, and Holding Times" \l 2 
The following table summarizes analytical methods used in the Laboratory, and includes requirements for appropriate containers, methods for sample preservation, and holding times.

Methods – Preservation – Hold Times

	FoT
	Analyte /  Method Description
	Method #
	Container
	Preservation
	Hold Time

	FoT 101  MICROBIOLOGY OF DRINKING WATER

	Microbiology of Drinking Water

	101.010
	Heterotrophic Plate Count
	SM 9215 B
	P, G
	Cool, 4(C, 0.008% Na2S2O3
	30 / 6 hours

	101.060
	Total Coliform by Colilert (Presence/Absence)
	SM 9223
	P
	Cool, 4(C, 0.008% Na2S2O3
	30 hours

	101.060
	E. coli by Colilert (Presence/Absence)
	SM 9223
	P
	Cool, 4(C, 0.008% Na2S2O3
	30 hours

	Microbiology of Drinking Water (Enumeration/Source)

	101.120
	Total Coliform by Multiple Tube Fermentation (MTF)
	SM 9221 A,B,C
	P, G
	Cool, 4(C, 0.008% Na2S2O3
	8 hours

	101.130
	Fecal Coliform by EC Media from MTF
	SM 9221 E
	P, G
	Cool, 4(C, 0.008% Na2S2O3
	8 hours

	FoT 107  MICROBIOLOGY OF WASTEWATER

	107.020
	Total Coliform by Multiple Tube Fermentation (MTF)
	SM 9221 B
	P, G
	Cool, 4(C, 0.008% Na2S2O3
	6 hours

	107.040
	Fecal Coliform by EC Media from MTF
	SM 9221 C, E (MTF/EC)
	P, G
	Cool, 4(C, 0.008% Na2S2O3
	6 hours

	FoT 102  INORGANIC CHEMISTRY/PHYSICAL PROPERTIES OF DRINKING WATER

	102.100
	Alkalinity – titration 
	SM 2320 B
	P, G
	Cool, 4(C
	14 days

	102.170
	Chloride – titration, argentometric 
	SM 4500-Cl-  B
	P, G
	none required 
	28 days

	102.163
	Chlorine, Total – DPD colorimetric (Hach)
	SM4500-Cl G
	P , G
	Analyze immediately
	none

	102.200
	Fluoride – ISE 
	SM 4500-F C
	P
	none required
	28 days

	102.121
	Hardness – titration
	SM 2340 C
	P, G
	HNO3  to pH < 2
	6 months

	102.140
	Total Filterable Residue (TDS) – gravimetric 
	SM 2540 C
	P, G
	Cool, 4(C
	7 days

	102.130
	Conductivity – specific conductance
	SM 2510 B
	P, G
	Cool, 4(C
	28 days

	(Note: SM refers to the 18th Edition of Standard Methods for the Analysis of Water and Wastes)




	FoT
	Analyte /  Method Description
	Method #
	Container
	Preservation
	Hold Time


	FoT 108  INORGANIC CHEMISTRY OF WASTEWATER 

	108.410
	Alkalinity – titration
	SM 2320 B
	P, G
	Cool, 4(C
	14 days

	108.495
	Ammonia – distillation, titration
	SM 4500-NH3 B,E
	P, G
	Cool, 4(C, H2SO4 to pH < 2
	28 days

	108.590
	BOD – electrode 
	SM 5210 B
	P, G
	Cool, max. 4(C
	24 hours

	108.591
	CBOD – electrode w/ nitrification inhibitor
	SM 5210 B
	P, G
	Cool, max. 4(C
	24 hours

	108.450
	Chloride – titration, argentometric
	SM 4500-Cl-  B
	P, G
	Cool, 4(C
	28 days

	108.464
	Chlorine Residual, Total – titration,  DPD-FAS
	SM 4500-Cl  F
	P, G
	Analyze immediately
	none

	108.421
	Hardness – titration,  EDTA
	SM 2340 C
	P, G
	HNO3  to pH < 2
	6 months

	108.495
	Kjeldahl Nitrogen – digestion, distillation, titration
	SM 4500-Norg B SM 4500-NH3 B,E
	P, G
	Cool, 4(C, H2SO4 to pH < 2
	28 days

	108.531
	Oxygen, dissolved – electrode 
	SM 4500-O G
	P, G
	Analyze immediately
	none

	108.490
	pH – electrometric 
	SM 4500-H+ B
	P, G
	Analyze immediately
	0.5 hour

	108.440
	Residue, Total – gravimetric
	SM 2540 B
	P, G
	Cool, 4(C
	7 days

	108.441
	Residue, Filterable (TDS) – gravimetric
	SM 2540 C
	P, G
	Cool, 4(C
	7 days

	108.070
	Residue, Nonfilterable (TSS) – gravimetric
	EPA 160.2
	P, G
	Cool, 4(C
	7 days

	108.443
	Residue, Settleable – volumetric
	SM 2540 F
	P, G
	Cool, 4(C
	7 days

	108.090
	Residue, Volatile – gravimetric
	EPA 160.4
	P, G
	Cool, 4(C
	7 days

	108.430
	Specific Conductance 
	SM 2510 B
	P, G
	Cool, 4(C
	28 days

	108.390
	Turbidity – nephelometric
	SM 2130 B
	P, G
	Cool, 4(C
	48 hours

	
	
	
	
	
	

	FoT 118  Whole Effluent Toxicity of Wastewater

	113.010
	Fathead Minnow, Continuous Flow, Survival in 100%
	EPA 600/4-90/027F
	N/A
	N/A
	N/A

	113.021
	Fathead Minnow, Continuous Flow, Survival in 100%
	EPA 2000 (EPA-821-R-02-012) 
	N/A
	N/A
	N/A

	(Note: SM refers to the 18th Edition of Standard Methods for the Analysis of Water and Wastes)


8.  Data Reduction, Validation, and Reportingtc "8.  Data Reduction, Validation, and Reporting"
8.1  Data Reductiontc "8.1  Data Reduction" \l 2 - Original data and calculated results are recorded by the analyst in ink on pre-printed worksheets.  Calculations for each method are established in the procedures.  Where possible, calculations are performed by entering data into a formatted spreadsheet, where the calculations are made by spreadsheet formulas and macros.  After calculations are made, the worksheet is reviewed and signed by the analyst and is submitted for further review.

8.2  Data Validationtc "8.2  Data Validation" \l 2
8.2.1  Quality assurance reviewtc "8.2.1  Quality assurance review" \l 3 - The lead person of each section thoroughly reviews each worksheet for completeness, accuracy, and compliance with quality control requirements.  The final result for each analysis is determined.  Unacceptable data is rejected.  Samples with unacceptable data will be reanalyzed whenever possible.  The lead person signs the approved worksheet and submits it for final review/approval by the Laboratory Supervisor.

8.2.2  Final Approvaltc "8.2.2  Final Approval" \l 3 - The Laboratory Supervisor reviews all worksheets and signs them when they are approved.

8.3 Reporting of resultstc "8.3 Reporting of results" \l 2
Unlike a commercial laboratory where data is reported to outside clients, all data generated by the laboratory is reported internally.  For this reason, worksheets signed by the Laboratory Supervisor are considered final reports.  Each report (worksheet) contains the original data, calculated results, quality control sample results, and signatures indicating acceptance and approval.

Data generated by the laboratory is generally reported in summary format, either by submission of monthly reports to regulatory agencies, or entry into a database.

9.  Internal Quality Control Checkstc "9.  Internal Quality Control Checks"
9.1  Types and purposes of method QC procedurestc "9.1  Types and purposes of method QC procedures" \l 2
9.1.1  Method (Reagent) Blanktc "9.1.1  Method (Reagent) Blank" \l 3 - provides a check of interferences which may be introduced during the analysis.  The sample usually consists of laboratory pure water carried through all steps of the analytical procedure.

9.1.2  Duplicate (Replicate) Sampletc "9.1.2  Duplicate (Replicate) Sample" \l 3 -  one or more separate portions of a sample analyzed in parallel.  Comparison of data from all replicates will provide a measure of the precision of the analysis under a specific set of conditions.

When performed by several laboratory personnel, the data will provide a measure of the precision of the method to be used for determining the control limits for evaluating the analytical results.

9.1.3  Method Spiketc "9.1.3  Method Spike" \l 3 - a method blank to which a known concentration of the analyte(s) has been added.  This sample is carried through all steps of the analytical procedure.  Use of this sample will provide a measure of the accuracy of the analysis (percent recovery) and consequently a measure of the validity of the analytical results.

9.1.4  Sample Spiketc "9.1.4  Sample Spike" \l 3 - a sample to which a known concentration of the analyte(s) has been added.  The concentration of the added analyte should be from one to five times the level in the sample or five to ten times the analyte detection limit.  The added analyte should not cause the total concentration to exceed the working range of the method so as to require a dilution of the fortified sample.

Analysis of a sample spike will provide a measure of sample matrix interferences for a specific type of sample.  Each type of sample must be evaluated individually and must be reevaluated when the character of the sample changes.

9.1.5  Reference Sampletc "9.1.5  Reference Sample" \l 3 - a sample purchased or otherwise obtained from an outside agency or vendor having has a known analyte concentration.  It is analyzed as a regular sample for comparison with its known value.  Since the analyst does not know the expected value, this will provide an unbiased evaluation of the test procedure.  Reference samples may be used to prepare fortified samples.

9.1.6  Check Sampletc "9.1.6  Check Sample" \l 3 - a sample of known analyte concentration purchased or prepared in-house to be run on a routine, day-to-day basis.

9.1.7  Reporting Limit Verification Sampletc "9.1.7  Reporting Limit Verification Sample" \l 3 (RLV) -  a sample of known analyte concentration run as needed to verify analyte recovery at the predetermined reporting limit.

9.2  Types and purposes of sample QC procedurestc "9.2  Types and purposes of sample QC procedures" \l 2
9.2.1  Container Blanktc "9.2.1  Container Blank" \l 3 - a sample of laboratory pure water which has been held in a prepared sample container and does not leave the laboratory.  Analysis of this sample will provide a measure of the efficiency of the container preparation procedure and technique.  

9.2.2  Trip Blanktc "9.2.2  Trip Blank" \l 3 - a sample of laboratory pure water placed in a sample container that is transported with and handled in the same manner as other containers while samples are being collected and returned to the laboratory.  Analysis of the trip blank will provide a measure of the extent to which samples may become contaminated in the field and in the laboratory before analysis.

9.2.3  Field Blanktc "9.2.3  Field Blank" \l 3 - a sample of laboratory pure water which has been carried through sample collection devices after decontamination.  To the extent that it is possible, all sample collection procedures should be evaluated.  Analysis of this sample will provide a measure of the extent to which a sample may be contaminated by the sampling equipment.

9.2.4  Field Duplicatetc "9.2.4  Field Duplicate" \l 3 - a separate (second) sample collected at the sampling site.  It will provide a measure of the homogeneity of the sample material and the consistency of sampling technique.

9.3  Analytical Reagentstc "9.3  Analytical Reagents" \l 2
9.3.1  Chemicalstc "9.3.1  Chemicals" \l 3 used for analyses are purchased from various vendors.  All are of "Reagent Grade" or better.  Solvents used for preparation of organic sample containers are pesticide grade.  Acids for metals analyses will be "For Trace Metal Analysis” or better.

9.3.1  Purified watertc "9.3.1  Purified water" \l 3 for general laboratory use (e.g. - reagent preparation, final rinse of glassware washing procedures) is tap water that has been passed through a reverse osmosis membrane, followed by mixed-bed deionization canisters, UV sterilization and polishing filters.  It is continuously circulated in a loop throughout the laboratory and is available distilled in an all-glass still as laboratory pure water.

9.3.2  Distilled watertc "9.3.2  Distilled water" \l 3 - Purified water is distilled in an all-glass still for use preparing bacteriological media, and for preparing standards and samples for trace metals analyses.

9.4  Standardstc "9.4  Standards" \l 2
9.4.1  Metal and fluoride standardstc "9.4.1  Metal and fluoride standards" \l 3 are purchased prepared and are replaced before the expiration date printed on the label, or within one year from receipt if no expiration date.

9.4.2  pH Bufferstc "9.4.2  pH Buffers" \l 3 are purchased prepared and are traceable to NBS, and are replaced before the expiration date printed on the label.

9.4.3  Other standardstc "9.4.3  Other standards" \l 3 are prepared as needed from primary standards or appropriate quality reagents.

9.5  Methodstc "9.5  Methods" \l 2 - Approved/accredited (regulatory) or appropriate (process control) methods are chosen.  Each method has appropriate quality control checks with acceptance limits.  These checks may be contained within the original method itself, or may be determined within the laboratory.

9.6  Recording of datatc "9.6  Recording of data" \l 2
(1) All analytical data are recorded in bound notebooks or on preprinted worksheets and become a permanent record in the laboratory.

(2) All printed data generated by an instrument will be dated, annotated so as to clearly identify samples, and will be kept as original data.

(3) The analyst's I.D. will accompany all data.

(4) All original data are retained for at least five years.

9.7  Calculation and reporting of analytical resultstc "9.7  Calculation and reporting of analytical results" \l 2
(1) Results of analytical determinations will be made by equations contained within the written established methods that are used.

(2) Results will be rounded to the correct number of significant figures after all calculations have been made.

(3) The correct number of significant figures will be determined by evaluation of all sources of error and the precision of each analysis.

9.8  Review of analytical resultstc "9.8  Review of analytical results" \l 2
All analytical results will be reviewed/approved by the Chemist/Microbiologist to verify computations accuracy of calculations and to see that the data meet the established criteria.  Final approval of the data will be by the Laboratory Supervisor.

9.9 Acceptable limits of analytical resultstc "9.9  Acceptable limits of analytical results" \l 2
(1) In general, analysis results are rejected if duplicates are not within 10 %, and standards and spikes are not within range.

(2) The acceptable range for standards and spikes is determined by evaluation of recent historical data for each analysis.

(3) Specific controls and acceptance criteria may be established for each individual method. (See table next page.)
(4) If possible, samples are reanalyzed after remedial action is taken.
	Quality Control Acceptance Criteria

	FoT
	Analyte
	Method
	%S 1
	%R 2
	Method
Blank
	Other

	102.100
	Alkalinity - titration 
	SM 2320 B
	na
	10%
	na
	 

	102.170
	Chloride - titration, argentometric 
	SM 4500-Cl-  B
	80-120%
	10%
	na
	 

	102.163
	Chlorine, Total - DPD colorimetric (Hach)
	SM4500-Cl G
	na
	na
	na
	 

	102.200
	Fluoride - ISE 
	SM 4500-F C
	80-120%
	<1: 25%;  >1: 10%
	na
	CV/QCS: 90-110%

	102.121
	Hardness - titration
	SM 2340 C
	80-120%
	10%
	na
	LCS: 80-120%

	102.140
	Total Filterable Residue (TDS) - gravimetric 
	SM 2540 C
	90-110%
	na
	na
	 

	102.130
	Specific conductance
	SM 2510 B
	980-1020 µS
	na
	na
	 

	108.410
	Alkalinity - titration
	SM 2320 B
	na
	10%
	na
	 

	108.495
	Ammonia - distillation, titration
	SM 4500-NH3 B,E
	80-120%
	<2: 25%; >2: 10%
	na
	 

	108.590
	BOD - electrode 
	SM 5210 B
	GGA: 198±30 mg/L
	na
	Depletion < 0.2 mg/L
	DOf ≥ 1.0 mg/L; Min. Depl.=2 mg/L

	108.591
	cBOD - electrode w/ nitrification inhibitor
	SM 5210 B
	na
	na
	na
	DOf ≥ 1.0 mg/L; Min. Depl.=2 mg/L

	108.450
	Chloride - titration, argentometric
	SM 4500-Cl-  B
	80-120%
	10%
	na
	 

	108.464
	Chlorine Residual, Total - titration,  DPD-FAS
	SM 4500-Cl  F
	na
	na
	na
	 

	108.421
	Hardness - titration,  EDTA
	SM 2340 C
	80-120%
	10%
	na
	LCS: 80-120%

	108.495
	Kjeldahl Nitrogen - digestion, distillation, titration
	SM 4500-Norg B SM 4500-NH3 B,E
	80-120%
	<2: 25%; >2: 10%
	na
	 

	108.531
	Oxygen, dissolved - electrode 
	SM 4500-O G
	na
	na
	na
	Calibration ± 0.2 mg/L

	108.490
	pH - electrometric 
	SM 4500-H+ B
	na
	na
	na
	Standard ± 0.05 s.u.

	108.440
	Residue, Total (TS) - gravimetric
	SM 2540 B
	na
	na
	na
	% Range = 10*(n-1); min. residue 1 mg

	108.441
	Residue, Filterable (TDS) - gravimetric
	SM 2540 C
	90-110%
	na
	< 5 mg/L
	% Range = 10*(n-1); min. residue 1 mg

	108.070
	Residue, Nonfilterable (TSS) - gravimetric
	EPA 160.2
	90-110%
	na
	na
	% Range = 10*(n-1); min. residue 1 mg

	108.443
	Residue, Settleable (SS) - volumetric
	SM 2540 F
	na
	na
	na
	 

	108.090
	Residue, Volatile (VS) - gravimetric
	EPA 160.4
	na
	na
	na
	% Range = 10*(n-1); min. residue 1 mg

	108.430
	Specific Conductance (EC) 
	SM 2510 B
	980-1020 µS
	na
	na
	 

	108.390
	Turbidity - nephelometric
	SM 2130 B
	na
	na
	< 0.05 NTU
	2° Standards: ±10% of assigned value

	
	1 - Percent recovery of a standard (blank spike, sample spike, control sample)
	
	
	
	

	
	2 - Relative percent difference between replicates (sample duplicate, MS/MSD)
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9.10  Definitions of analytical limitstc "9.10  Definitions of analytical limits" \l 2
9.10.1  Method Detection Limit (MDL)tc "9.10.1  Method Detection Limit (MDL)" \l 3 - The minimum quantity that can be reported with a 99% confidence limit that the analyte concentration is above zero.  This is taken to be the appropriate Student’s t value times the standard deviation of a minimum of 7 replicate samples at the detection limit (from 40 CFR 136, Appendix B).

9.10.2  Instrument Detection Limit (IDL)tc "9.10.2  Instrument Detection Limit (IDL)" \l 3 - The minimum signal detectable above the background noise level.  This usually is determined as 2-3 times the standard deviation at the detection limit.

9.10.3   Reporting Limit (RL)tc "9.10.3  Reporting Limit (RL)" \l 3 - The lowest analyte concentration which can be reported with demonstrated adequate recovery.

9.10.4   Minimum Level (ML) TC "9.10.4  Minimum Level (ML)"\l 3 - The analyte concentration in the sample which corresponds to the lowest valid standard concentration, taking into account dilution/concentration of the sample during the analytical procedure. (functional definition)

9.10.5  Spike Recovery (%S)tc "9.10.5  Spike Recovery (%S)" \l 3 - The ratio of the measured amount of an analyte added to the know amount added, multiplied by 100%.

9.10.6  Percent Range (%R)tc "9.10.6  Percent Range (%R)" \l 3 - The difference between the highest and lowest values, divided by the mean of the measurements, multiplied by 100%.

9.11  General Requirementstc "9.11  General Requirements" \l 2
9.11.1  Reagent Blanktc "9.11.1  Reagent Blank" \l 3 is analyzed with each set of samples where appropriate.

9.11.2 Standardstc "9.11.2  Standards" \l 3 are run with each set of samples as appropriate to the method.

9.11.3  Sample controlstc "9.11.3  Sample controls" \l 3
(1) Ten percent of each type of sample in a batch (minimum one per batch) should be run in duplicate.  All solids samples (e.g.- total suspended solids, total solids, etc.) are run in at least duplicate.

(2)  Blank spike if practical.

(3)  Five to ten percent of samples should be spiked if practical.

(4)  One or more check samples if available.

(5)  Reporting Limit Verification sample if appropriate.

9.11.4  Performance/maintenance recordstc "9.11.4  Performance/maintenance records" \l 3 are kept for the various instruments.

9.11.5  Datatc "9.11.5  Data" \l 3 is recorded, and all charts and print-outs are retained in some format as a permanent record.

9.11.6  Calculationstc "9.11.6  Calculations" \l 3 are documented and checked by QA/QC.

9.11.7  Non-routine samplestc "9.11.7  Non-routine samples" \l 3 are monitored individually throughout the analytical procedure and are evaluated for matrix interferences.  Any unusual occurrences are brought to the attention of the Chemist and Laboratory Supervisor.  If a procedure must be modified or an alternate procedure used, this fact will be noted in the analysis records and on the report of the analytical results.

9.12  Bacteriologytc "9.12  Bacteriology" \l 2
(1) Positive and negative controls on media.

(2) Water suitability test (annually).

(3) Inhibitory residue test (as needed).

(4) Sterility checks on media, agar, sample bottles and dilution water.

(5) Trace metals in water used for media preparation and sample dilution.

(6) Recording thermographs are used to monitor the performance of incubators.

9.13  Biotoxicologytc "9.13  Biotoxicology" \l 2
(1) Samples are run in duplicate.

(2) Duplicate controls are run with each sample.

(3) A reference toxicant is run with each batch of fish.

10.  Performance and System Auditstc "10.  Performance and System Audits"
The Laboratory Supervisor will on a regular basis review the performance of the laboratory to insure that the Quality Assurance program contains all essential elements, and that all requirements of the Quality Assurance program are being met.  Any inadequacies will be evaluated and corrected immediately by whatever means are appropriate.

This document will from time to time be reviewed to insure that the Quality Assurance program is relevant to the work done in the laboratory, that it is sufficient to insure the quality of the data reported by the laboratory, and that it meets the requirements of the accrediting  agency.

From time to time, various types of audits are performed by corporate quality assurance personnel and deficiencies are reported to the laboratory.  Audits are made of record keeping, data integrity, reporting accuracy, and documentation.
11.  Preventive Maintenancetc "11.  Preventive Maintenance"
The performance of all equipment and instruments will be monitored continuously.  Any indication of improper operation will be reported to the Laboratory Supervisor for remedial action.  All major adjustments or repairs will be performed by manufacturer’s authorized service personnel.

11.1  General laboratory equipmenttc "11.1  General laboratory equipment" \l 2 is maintained on an as needed basis, but at least semiannually.  A maintenance log will be prepared for each piece of equipment which will contain:

(1) The equipment operation manual,

(2) A summary of required and recommended maintenance tasks,

(3) Documentation of when, and by whom, maintenance tasks were performed,

(4) Copies of field service reports for maintenance activities conducted by an outside agency (e.g.- by a commercial repair service or by a manufacturer's field service representative under an annual maintenance contract), and

(5) Documentation of any remedial actions.

11.2  Maintenance Contractstc "11.2  Maintenance Contracts" \l 2 - The analytical balances, water purification system, and the autoclave are on annual maintenance contracts for manufacturer supplied maintenance.

12.  Assessment of Precision and Accuracytc "12.  Assessment of Precision and Accuracy"
12.1  Precisiontc "12.1  Precision" \l 2 is a measurement of the reproducibility of a measurement, and may be measured by the standard deviation or relative range of a group of measurements, or the relative percent difference between two measurements.

12.1.1 Standard deviation is a statistical calculation which may be used, for a normally distributed set of measurements, to estimate the confidence interval around a measured value.  A major use of this parameter is in determining acceptance limits for the measurement of a specific parameter over time (control charts)

12.1.2 Relative range, or difference, is a simple calculation used for a limited set of data to determine variability of results.  Limits are determined generally from historical data, and are dependent on the specific method and sample type.

12.2  Accuracytc "12.2  Accuracy" \l 2 is measured by analyzing materials of known composition and determining the  efficiency of recovery.

12.2.1  Checkstc "12.2.1 Checks" \l 3 are made by spiking samples and blanks, and by running check samples.

12.2.2  Reference samplestc "12.2.2  Reference samples" \l 3 should be run at least four times per year.  These are samples from outside the laboratory which have known compositions, or for which the analyses are evaluated (e.g.- EPA performance samples).

13.  Corrective Actionstc "13.  Corrective Actions"
The Laboratory Supervisor will be notified when a problem occurs with the analysis of control samples.  Under the direction of the Laboratory Supervisor the following steps will be taken:

(1) Determine if the appropriate analytical method was used.

(2) Verify that the standards and reagents used have not expired and/or are of suitable quality.

(3) Verify that the analyst used the correct analytical techniques.  Retrain analyst in proper techniques

(4) Determine if the equipment or instrument was functioning correctly.  Have replaced or repaired as necessary.

(5) Have the analyst re-run the procedure.

(6) Have a second analyst run the procedure.

(7) Re-evaluate the implementation of the procedure in the laboratory.

14.  Quality Assurance Reportstc "14.  Quality Assurance Reports"
Quality assurance reports are not generally published.  Specific sample data reporting is internal.  Worksheets with final approval are considered final reports of individual data.  Each worksheet contains the results of applying the quality assurance process.

No reports are generated relative to the review or auditing of the quality assurance program.  Inadequacies and corrections are addressed as needed.


