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1. Project Background/ History

Purpose 

This sampling and analysis plan (SAP) addendum describes additional sampling and analysis to the ongoing streams and rivers monitoring program.  The survey described herein will assess the presence and concentrations of  a number of potentially endocrine disrupting compounds (EDCs).    More detailed information on the other components of the SWAMP and Green WQA Stream monitoring programs can be found in the Streams Monitoring Program Sampling and Analysis Plan (King County, December 2002).

Goals and Objectives of Additional Sampling.

· Conduct an initial survey of surface waters to better understand the prevalence of potentially endocrine disrupting compounds.

· Provide technical support to the King County Wastewater Treatment Division.

· Collect water quality data with the intent to inform future studies of these potentially endocrine disrupting compounds.

Reference or Relationship to Regulatory Program.

While these additional chemicals are not regulated by State Water Quality Standards, this study is an attempt to better understand if these compounds are present at detectable levels in surface waters and if this issue needs further study.  As a regional water quality planning agency, it is one of King County's goals to assess and explore emerging issues such as the prevalence, concentrations, and environmental effects of potentially endocrine disrupting compounds in surface waters.

Survey Area Description

The survey area encompasses the Greater Lake Washington and Green River watersheds (Figure 1).

Figure 1

Freshwater EDC Survey

Sampling Locations
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The Greater Lake Washington watershed study area is delineated by the Water Resource Inventory Area (WRIA) 8 boundaries with the exception of the Puget Sound shoreline drainages and the area upstream of the Landsburg dam.  The watershed encompasses 

about 1792 km2, from its mouth at the Ballard Locks to the Landsburg Dam on the Cedar River, and into Snohomish County at the headwaters of Bear and Swamp Creeks. The major waterbodies in the study area are Lakes Washington, Sammamish and Union. Two major rivers in the study area are the Sammamish River, which connects Lakes Washington and Sammamish, and the lower reaches of the Cedar River from its outflow into Lake Washington, to Landsburg Dam. 

2. Project Management

· Deb Lester – Risk Assessment Group deborah.lester@metrokc.gov 206-296-8325.  Project management, survey design, data analysis, and review of final survey report.

· Dean Wilson – Freshwater Group dean-wpcd.wilson@metrokc.gov 206-296-8252.  Preparation of SAP, data validation and analysis, and review of final report.

·  Stephanie Hess – Environmental Laboratory stephanie.hess@metrokc.gov206-684-9162.  Coordination of field activities including preparation of sampling equipment and collection of samples.

·  Susan Dino – Environmental Laboratory susuan.dino@metrokc.gov 206-684-2363.  Coordination of trace organic laboratory analyses.
· Jim Buckley – Environmental Laboratory jim.buckley@metrokc.gov 206-684-2314.  Coordination and analysis for immunoassay testing.

· Katherine Bourbonais – Environmental Laboratory katherine.bourbonais@metrokc.gov 206-684-2382.  Coordination of all Environmental Laboratory activities, data validation, and data reporting. 

· Betsy Cooper – Wastewater Treatment Division betsy.cooper@metrokc.gov 206-263-3728.  Review of survey design, and final survey report and coordination of King County’s EDC technical workgroup. 

The anticipated project schedule is:

· June 2003 – Preparation of sampling and analysis plan.

·  February 2003 – First quarterly sampling event.

·  July 2003 – Second quarterly sampling event.

· August 2003 – Review of analytical results from first two quarterly sampling events.

· September 2003 – Third quarterly sampling event.

· December 2003 – Fourth quarter sampling event.

· February/March 2004 – Data validation, review, and analysis.  Reassessment of sampling design and program.

· April 2004 – Preparation of final survey report.

3. Study Design

The EDC streams survey design is patterned after the routine streams and rivers monitoring program.  Detailed information about the program study design appear in the program SAP.  Briefly, the EDC survey is designed to assess whether the selected EDC compounds are present at detectable levels in streams.  Samples will be collected on a quarterly basis.  This survey will also provide information on which to make a determination if additional study of EDCs in surface waters is needed at this time.

Specific weather conditions or events have not been targeted.  Inclement weather conditions that preclude sampling on a scheduled day, however, may result in rescheduling the sampling event later in the designated month, or possibly even into the following month.

Analytical parameters for this survey were chosen based on an initial survey of national and international target chemicals under study as suspected EDCs, literature reviews (Birkett and Lester, 2003; Davis et al, 1999; King County 2002), discussions with staff of the National Marine Fisheries Service and U.S. Fish and Wildlife Service, and analytical capabilities of the King County Environmental Laboratory.

Immunoassay testing will be performed for two hormonal compounds, estradiol and ethynyl estradiol.

The majority of analytical parameters for this survey were chosen due to their purported endocrine disrupting potential.  The complete list of analytical parameters includes some compounds not considered to be EDCs, however, this analytical suite was designed to encompass both this survey and other, concurrent King County studies as well as to characterize these ancillary compounds in water samples.

Station locations, coordinates, and methods for occupying established stations will be consistent with the routine streams and rivers program.  A subset of stations from the stream monitoring program will be used for the EDC streams survey.  Stations were selected for this survey based on previous data that would indicate the most likely places where EDCs may be detected.

Spatial precision for occupying and sampling from established stream stations will be the same as for the streams monitoring program.  Briefly, small streams sampling points should be within 3 to 5 meters of the defined station.  For larger streams and rivers the distance from the exact station coordinates may be as much as 15 meters depending on water level and watercourse meandering.

Data quality objectives are also similar to the stream monitoring program and are listed in the routine program SAP.  Briefly, the survey goals are to characterize water concentrations of various trace organic compounds at different locations and to evaluate any differences between sites, either spatially or temporally.  It is anticipated that many organic compounds will not be detected in the streams of the greater Lake Washington watershed.  Statistical analysis of data for those organic compounds that are detected regularly or occasionally will be accomplished through the use of medians and interquartile ranges.  Validation of project data will assess whether the data collected are of sufficient quality to meet the survey goals.  

Precision, accuracy, and bias will be measured as part of the laboratory quality control (QC) procedures.  QC results will be evaluated against lab control limits and appropriate data qualifiers will be added to the data.  Representativeness will be achieved through study design.  The goal for completeness is 100 percent.  If the dataset will not be 100 percent complete, a remedy will be discussed during the course of the project with the project manager.

4. Field Methods

Station positioning methods will be the same as described in the streams monitoring SAP.  Stations that will be used for EDC sampling will be a subset of the streams monitoring program.  Station locations are listed in Table 1.  The scope of this addendum includes sampling locations within WRIA 8.  A separate SAP is available for WRIA 9 EDC survey sampling locations.  Most locators are adjacent to public roads or properties.  When it is necessary to cross or sample on private property, permission is required.  Permission has been granted for all current locators.

Table 1

Freshwater EDC Survey

Sampling Stations

Locator
Location
Coordinates 
Description

0430
Lyon Creek
1285117, 277975
Bridge inside gate at Lake Forest Park Club

0470
Swamp Creek
1295913, 278724
Near Bothell Way and 80th

0474
North Creek
1307015, 278813
Upstream side of Freeway Bridge

0446
Juanita Creek
1299808, 260356
North of Juanita Park

0456
Forbes Creek
1301928, 257237
Pump access road on NE 106th

C484
Bear Creek
1331167, 252592
Bridge no. 119A on 95th Ave

A499
Yarrow Creek
1303097, 238326
Points Dr & Lake Wash Blvd 

A620
Idlywood Creek
1327518, 237117


A690
Eden Creek
1335868, 226949


A685
Ebright Creek
1334757, 224362


A680
Pine Lake Creek
1332844, 221738
South of SE 8th St on East Lake Samm Parkway

A617
Lewis Creek
1329654, 210684


X630
Tibbets Creek
1335165, 204534


0631
Issaquah Creek
1340487, 203780
Bridge 99C on SE 56th, E of Lake Samm State Park

X438
Cedar River
1299193, 183733
Gene Coulon Park

0442
Coal Creek
1308202, 209517
Near Coal Creek Parkway and 119th Ave South

0498
Fairweather Creek
1295947, 235303
Fairweather Place and Hunts

0434
Thornton Creek
1285010, 257324
1 block south of Mathews Beach, mouth 

Sample Collection Methods

This sampling requires using the “Clean Sampling for Ultra Trace Metals, Trace Organics, Microbiology, and Conventional Chemistry Parameters Using Surface Grabs” SOP #02-02-013-000.   Samples will be collected using a sub-surface grab technique where bottles are immersed, filled and capped below the stream’s surface to reduce potential atmospheric contamination.  To minimize other potential sources of contamination, field personnel will wear nitrile gloves while sampling and refrain from the use of such products as insect repellants, perfumes, caffeinated drinks and tobacco.  At each station samples will be collected into three (3) one liter and one (1) 500-mL amber glass bottles with teflon lined caps.  An additional five (5) one liter amber glass bottles will be collected at one station (how about A617?) to provide sufficient sample volume for trace organics’ laboratory QC procedures.

 Field QC Sample Collection

QC for clean grab sampling will include collection and analysis of field replicates for EDC parameters.  Field replicates are collected using the exact same methodology as the original samples, as close temporally to the original sample as possible.  Field replicates are collected at  one station per sample event.

Field blanks will at the rate of one field blank per sampling event.  The field blank consists of sample bottles filled with reagent grade water in the organics laboratory prior to sampling.  The blank bottles are carried into the field, and at an established station, opened and exposed to the atmosphere for a duration similar to the actual samples (minimal time in this case).  The blank can be “collected” at any station during the event.  

Sample Handling

All samples will be kept in ice-filled coolers until delivery to the King County Environmental Laboratory.  Upon receipt, all samples will be refrigerated to maintain a temperature of approximately 4( Celsius until analysis.  All samples will be analyzed within method-specific holding times.  Organic extractions will be completed within 7 days of sample collection and instrument analysis will be completed within 40 days of sample extraction.  Immunoassay tests will be completed within 11 days of sample collection.

5. Laboratory Analysis

The completeness and comparability of a data set may be enhanced by following a standard set of protocols for analyzing samples.  Analysis of a prescribed set of laboratory QC samples will allow a data set to be evaluated in terms of precision, accuracy and bias.  The method detection limit (MDL) is defined as that concentration at which an analyte can reliably be detected.  The reporting detection limit (RDL) is defined as that concentration at which an analyte can reliably be quantified. 

This section describes trace organic analytical methodologies, associated QC protocols, and detection limits.  All detection limits are shown in units of micrograms per liter ((g/L).

5.1  Chlorinated Pesticides/PCBs

Chlorinated pesticide/PCB sample preparation will be performed according to EPA Method 3520C (SW 846 [EPA, 1986]), which is a continuous liquid-liquid extraction technique.  About one liter of sample is extracted with approximately 400 ml of methylene chloride for 18 to 24 hours.  The sample extract is split, for use in analysis of both chlorinated pesticides/PCBs and miscellaneous endocrine disrupting compounds (see Section 5.3).  The chlorinated pesticide/PCB split is dried with sodium sulfate and concentrated to a 1-ml effective final volume. An alumina cleanup is performed on the split according to EPA Method 3610 (SW 846).  Chlorinated pesticide/PCB sample analysis will be performed according to EPA Method 608 (SW846), which uses gas chromatography with an electron capture detector (GC-ECD).  Table 5 lists the target chlorinated pesticide/PCB analytes and their respective detection limits.

Table 5

Target Chlorinated Pesticide/PCB Analytes

and Detection Limits ((g/L)

Chlorinated Pesticide/PCB
MDL
RDL

Aldrin                          
0.005
0.01

Alpha-BHC                       
0.005
0.01

Beta-BHC                        
0.005
0.01

Delta-BHC                       
0.005
0.01

Gamma-BHC (Lindane)             
0.005
0.01

Alpha-Chlordane
0.005
0.01

Gamma-Chlordane
0.005
0.01

4,4'-DDD                        
0.005
0.01

4,4'-DDE                        
0.005
0.01

4,4'-DDT                        
0.005
0.01

Dieldrin                        
0.005
0.01

Endosulfan I                    
0.005
0.01

Endosulfan II                   
0.005
0.01

Endosulfan Sulfate              
0.005
0.01

Endrin                          
0.005
0.01

Endrin Aldehyde                 
0.005
0.01

Heptachlor                      
0.005
0.01

Heptachlor Epoxide              
0.005
0.01

Methoxychlor                    
0.025
0.05

Toxaphene                       
0.050
0.10

PCB Aroclors(                     
0.050
0.10





5.2  Base/Neutral/Acid Extractable Semivolatile Compounds (BNAs) and Atrazine

Sample preparation for BNAs, which will include Atrazine (a triazine pesticide), will be performed according to EPA Method 3520C, described in Section 5.1.  The extraction will be performed on a separate 1-liter volume of sample matrix, however, no sample cleanup will be necessary.  BNA/Atrazine sample analysis will be performed according to EPA Method 8270C (SW846), which uses gas chromatography with mass spectroscopy (GC-MS), retrofitted with a large volume injector (LVI) to lower the detection limits.  Table 6 lists the target BNA/Atrazine analytes and their respective detection limits.

Table 6

Target BNA Analytes (including Atrazine)

and Detection Limits ((g/L)

BNA Compound
MDL
RDL

Acenaphthene                    
0.010
0.050

Acenaphthylene                  
0.010
0.050

Anthracene                      
0.010
0.050

Atrazine (Triazine Pesticide)
0.050
0.100

Benzo(a)anthracene              
0.025
0.050

Benzo(a)pyrene                  
0.010
0.025

Benzo(b)fluoranthene            
0.010
0.025

Benzo(g,h,i)perylene            
0.100
0.250

Benzo(k)fluoranthene            
0.010
0.025

Benzyl Butyl Phthalate          
0.010
0.025

Bis(2-Ethylhexyl)Phthalate      
0.010
0.025

Caffeine                        
0.010
0.025

Carbazole                       
0.025
0.050

2-Chloronaphthalene             
0.010
0.050

Chrysene                        
0.025
0.050

Dibenzo(a,h)anthracene          
0.100
0.250

Dibenzofuran                    
0.010
0.025

1,2-Dichlorobenzene             
0.050
0.250

1,3-Dichlorobenzene             
0.050
0.250

1,4-Dichlorobenzene             
0.050
0.250

2,4-Dichlorophenol              
0.500
1.000

Diethyl Phthalate
0.010
0.025

Di-N-Butyl Phthalate            
0.010
0.025

Fluoranthene                    
0.010
0.025

Fluorene                        
0.010
0.025

Hexachlorobenzene
0.025
0.050

Indeno(1,2,3-Cd)Pyrene          
0.100
0.250

2-Methylnaphthalene             
0.100
0.500

Naphthalene                     
0.025
0.050

Pentachlorophenol               
0.500
1.000

Phenanthrene                    
0.010
0.025

Phenol
0.500
1.000

Pyrene                          
0.010
0.025

2,4,6-Trichlorophenol
0.500
1.000

5.3  Miscellaneous Endocrine Disrupting Compounds

The “miscellaneous endocrine disrupting compounds” include a pesticide (Vinclozolin), three BNA compounds, and six hormones (see Table 7).  Sample preparation for these analytes will be performed as described in Section 5.1.  After splitting the extract, the miscellaneous endocrine disrupting compound split will be water-washed as a cleanup procedure.  Sample analysis for these compounds will be performed by GC-MS with LVI, operated in the Selected Ion Monitoring (SIM) mode.  Table 7 lists the target miscellaneous endocrine disrupting compounds and their respective detection limits.

Table 7

Miscellaneous Endocrine Disrupting Compounds

and Detection Limits ((g/L)

ED Compound
MDL
RDL

Bis(2-ethylhexyl)adipate**        
0.100
0.500

Bisphenol A**                     
0.100
0.500

Estradiol***                       
0.010
0.025

Estrone***                         
0.010
0.025

Ethynyl estradiol***               
0.010
0.025

Methyltestosterone***              
0.010
0.025

4-Nonylphenol (total)**            
0.100
0.500

Progesterone***                   
0.010
0.025

Testosterone***                    
0.010
0.025

Vinclozolin*                    
0.010
0.025


*
Pesticide

**
BNA Compound


***
Hormone

Trace Organics Quality Control

Trace organic laboratory QC samples will include a method blank and spiked blank. Matrix spikes, and matrix spike duplicates will be analyzed at a frequency of one per analytical batch or a minimum of one per 20 analytical samples extracted within 14 days.  Surrogates are analyzed with every analytical sample.

· A method blank is an aliquot of a clean reference matrix, such as deionized, distilled water for water samples, which is processed through the entire analytical procedure.  Analysis of method blanks is used to evaluate the levels of contamination that might be associated with the processing and analysis of samples.  Method blank results should be “less than the MDL” for all target analytes.

· A spike blank is an aliquot of clean reference matrix, such as deionized distilled water for water samples, to which a known concentration of all target analytes has been added.  The spiked aliquot is processed through the entire analytical procedure.  Analysis of the spike blank is used as an indicator of method performance and can also be used in conjunction with matrix spike results as an indicator of sample matrix effects.  Control limits are based on the percent recovery of the spiked compounds.

· A matrix spike (MS) is a known concentration of all target analytes, which is introduced into a second aliquot from one analytical sample.  The spiked sample is processed through the entire analytical procedure.  Analysis of the MS is used as an indicator of sample matrix effect on the recovery of target analytes.  Control limits are based on the percent recovery of the spiked compounds.

· A matrix spike duplicate (MSD) is a known concentration (same as the MS) of target analytes, which is introduced into a third aliquot of the same analytical sample.  The spiked sample is processed through the entire analytical procedure.  Analysis of the MSD is used as an indicator of sample matrix effect on the recovery of target analytes as well as method precision.  The relative percent difference (RPD) between the MS and MSD results is calculated, however, a control limit criterion has not been established.  The RPD for MS/MSD results is, instead, reviewed during the data validation and analysis process to evaluate any data quality issues arising from questions of analytical precision.

· A surrogate is a known concentration of one or more non-target analytes which is added to every sample (both analytical and QC samples) prior to extraction.  Analysis of surrogates is used as an indication of method or matrix bias for target compounds on a sample-specific basis.  Surrogate compounds are selected on the basis of  similar behavior to target analytes.  Control limits are based on the percent recovery of the surrogate compounds.

Table 3 summarizes the control limits for trace organic laboratory QC samples.

Table 3

Trace Organic Laboratory QC Samples

and Control Limits

QC Sample
Misc. Endocrine Disrupting Comp.

Method Blank Result
All compounds <MDL

Spike Blank Recovery
50 to 150%

MS/MSD Recovery
50 to 150%

MS/MSD RPD
Not Applicable

Surrogate Recovery
50 to 150%

  *Low to high range of all compounds used for surrogates or spikes.

QC sample results that exceed control limits will be evaluated to determine appropriate corrective actions.  Samples will typically be reanalyzed if unacceptable QC results indicate a systematic problem with the overall analysis, and if sufficient sample matrix is remaining and the analytical holding time has not expired.  Unacceptable QC results caused by a particular sample or matrix will not require reanalysis unless an allowed method modification would improve the results.  Analytical results that are outside of QC control limits will be qualified and flagged according to procedures outlined in Section 7.

Immunoassay Testing for Estradiol and Ethynylestradiol

Enzyme-linked immunosorbent assay (ELISA) testing will be performed on water samples to measure concentrations of two hormones: estradiol and ethynylestradiol .  Trace organic GC-MS results may be used to evaluate results from the ELISA testing and to assess the potential of using these relatively low-cost, rapid assays as a reliable tool for measuring concentrations of hormonal compounds in natural waters.

Data comparability between GC-MS and ELISA results will be evaluated by the data comparability guidelines established in EPA, 1996.  Data comparability analysis will include development of statistical correlation between GC-MS and ELISA results.  Development of statistically-valid correlation factors will be dependent on having a sufficient number of results from both methods that are greater than the MDL.  

Estradiol

The quantitative analysis of estradiol (17b-estradiol) in water samples will employ the American Laboratory Products (ALPCO) Estradiol Plate Kit(.  This estradiol ELISA kit is based on the competition principal in which an unknown amount of estradiol present in the sample and a fixed amount of estradiol conjugated with horse-radish peroxidase (HRP) compete for a fixed number of binding sites to polyclonal estradiol antiserum coated onto microtiter wells.

After a two-hour incubation, the microtiter plate is washed to remove the unbound HRP conjugate.  A substrate is then added and the plate incubated for 15 minutes.  The enzyme-substrate reaction is stopped with acid and the color that has developed in the wells is measured in a colorimeter at 450 nanometers (nm).  The color measurement is proportional to the bound enzyme conjugate and inversely proportional to the estradiol concentration in the water sample.

This method measures the concentration of free, unconjugated estradiol in natural water samples.  The estradiol ELISA test has a reported MDL of 0.020 (g/L in both fresh and salt water.  Samples may be concentrated, using EPA Method 3535A (SW846) Solid-Phase Extraction (SPE) technique, to detect low-level ambient concentrations of estradiol.  The maximum concentration that can be measured without dilution is 0.50 (g/L, which is the highest standard on the calibration curve.
Ethynylestradiol

The qualitative analysis of ethynylestradiol in water samples will employ the Ridascreen Ethinylestradiol (sic) Plate Kit(.  This ethynylestradiol ELISA kit uses a double antibody system.  The anti-ethynylestradiol antibodies are added to the wells together with the ethynylestradiol-enzyme conjugate and the test sample.  The anti-ethynylestradiol antibodies bind to a fixed number of immobilized sheep antibodies in the wells.  A fixed amount of ethynylestradiol-enzyme conjugate and the unknown amount of ethynylestradiol in the sample compete for the binding sites on the anti-ethynylestradiol antibodies.

After a two-hour incubation, the microtiter plate is washed to remove the unbound conjugate.  A substrate and chromogen are then added and the plate is incubated for 30 minutes.  Bound enzyme conjugate converts the colorless chromogen into a blue product.  The enzyme-substrate reaction is stopped with acid which leads to a color change from blue to yellow.  The color that has developed in the wells is measured in a colorimeter at 450 nm.  The color measurement is inversely proportional to the ethynylestradiol concentration in the water sample.  

This method measures the concentration of free, unconjugated ethynylestradiol in natural water samples.  The ethynylestradiol ELISA test has a reported MDL of 0.030 (g/L in both fresh and salt water.  Samples may be concentrated, using SPE, to detect low-level ambient concentrations of ethynylestradiol.  SPE concentration factors will be adjusted to bring measurements within the range of standards.  The concentration factors applied will be reported with each set of sample results.  The maximum concentration that can be measured without dilution is that of the highest standard, 1.08 (g/L.

Immunoassay Testing QC Procedures

The following QC procedures will be used for both estradiol and ethynylestradiol methods.  The particular QC samples analyzed will depend on whether the SPE technique is utilized for a particular batch of samples.

· A method blank (described above in Section 5.1  Trace Organics QC).

· A negative control is included with each ELISA kit and is analyzed in duplicate with each batch of samples.  The negative control is not processed through the SPE technique and is equivalent to a method blank for samples where the SPE technique is not used.  Negative control results should be "less than the MDL" for each target analyte.

· A spike blank (described above in Section 5.1  Trace Organics QC).

· A matrix spike (MS) (described above in Section 5.1  Trace Organics QC).
· A positive control is a separate portion of the mid-point calibration standard that is analyzed in duplicate with each batch of samples. The positive control is not processed through the SPE technique.  Both the percent recovery of the positive control and the difference between the duplicate measurements are evaluated.
Documentation/Record Keeping

Within the analytical laboratory, each section and analytical procedure has its own documentation protocol.  The minimum documentation required in the lab includes an instrument logbook, analysis log, calibration and analysis documentation and LIMS hardcopy sheets.

For all analytical results generated by lab activities, sufficient hardcopy data must be stored such that a reviewer could verify that the requirements of the reference method and SOP were met.   The format of stored data may include logbook entries, field notes, benchsheets and printouts of instrument or data files.  Storage of only the electronic version of these documents is not sufficient to meet current data storage requirements.  

Logbooks

Hand written information used as supporting documentation, which is not stored directly with the analysis results, such as standards preparation records and equipment calibration checks, must be maintained in logbooks.  All logbooks must be paginated.  Logbooks prepared from instrument printout or other loose pages should be bound prior to storage.  Logbook entries should be made using indelible black ink (no pencils) and dated and initialed.  Logbooks and individual logbook entries must be uniquely identified if they are to be referenced in other documents.  All deletions and corrections must be a single line cross-out, accompanied with the date and initials of the person making the correction. 

Data Packages

For each run or analysis sequence a data package will be produced which will include all appropriate raw data for standards, samples and QC analyses.  Data packages must include the inclusive dates and times of the analyses and the identity of the analyst(s).  If corrective actions were taken or a compromised sample was analyzed, the data package will contain a copy of the Corrective Action Form and/or a Compromised Sample Form (or their equivalent).  Specific requirements for the contents of data packages are described in each method SOP.  The analyst(s) who generated the data is responsible for compiling the data package and transferring it to the data reviewer. Prior to data review the data packages are organized according to method SOPs.  Data packages may reference other data sets or documents rather than requiring each data package to contain copies of all necessary information.  All deletions and corrections to handwritten or printed documentation must be a single line cross-out, accompanied with the date and initials of the person making the correction.

Storage of Lab Data

Procedures for the storage and disposal of hardcopy lab data are summarized in King County Environmental Lab’s SOP # 11-01-005-000 (Records Storage) which is based on King County and Washington State governmental records storage requirements.  It is the policy of the lab to store all data packages, supporting documentation and project records for a minimum of 10 years, based on the date of sample collection or field data measurement. 

In LIMS, final sample and QC data is maintained indefinitely in the EDS database, which is backed up daily.  Additional LIMS information specific to sample management is maintained a minimum of 1 year past the date the final results were posted.  Other types of electronic data such as instrument files may be stored but no lab-wide policy is currently in place.  

Sample Archiving Requirements

Trace organics samples are used in full during analysis.  Spare sample containers and remaining ELISA samples are kept at 4  C (+/- 2) until analysis is complete and data is approved.  

Sample Disposal

Following analysis, data review, and the appropriate holding period, samples are disposed of according to section-specific guidelines. Any samples that may be found to contain hazardous or toxic chemicals at “hazardous waste” levels must be reported to the section supervisor and the hazardous waste disposal coordinator.

6. Laboratory and Field Data Review and Reporting

LIMS reporting is described below but is not currently used for the immunoassay data.  The reporting content/format for immunoassays should be specified here (MDL, RDL, units, station ID, sample ID, etc).
Data reported by the lab  must pass a review process before final results are available to the client.   A “Peer Review” process is used where a second analyst or individual proficient at the method reviews the data set.  The reviewer should complete a data review checklist which will document the completeness of the data package and if any QC failures exist. 

Once data review is complete and all data quality issues have been resolved or corrected, the status of the data in LIMS will be changed to “approved”.  Once a data set has been approved, it is “posted” or transferred to the portion of the LIMS database known as the Environmental Data System (EDS) where all historical LIMS data are maintained.  Signatures or initials of the lab lead and reviewer(s) indicate formal approval of hardcopy data or reports (non-LIMS), typically on the review checklist.  A copy of this approved checklist should be stored with the final hardcopy data package.  

Data management

Once raw data has been generated by an analytical procedure the data must be transformed into a format appropriate for the client. For GC/MS, numerical results are entered into LIMS where additional calculations may take place such as conversion of instrumental concentrations to final sample results.  For ELISA methods, final results are reported in hard-copy format including a narrative and tabular results (maybe specify details of the ELISA results reported such as MDL, RDL, units, numerical results, sig figs, etc).

The format used to load data to LIMS and types of calculations done after loading is specified in each method SOP.  The adjustment of the number of significant digits and addition of selected data qualifiers is also accomplished by LIMS.   For in-lab data loaded to LIMS, automatic calculation of QC results and comparison to acceptance limits is performed by LIMS. Data will not be distributed outside each lab unit or to clients until it has met the full definition of final data.  “Final Data” is defined as approved data posted to the historical database (EDS) or is otherwise in its final reportable and stored format (if not a LIMS parameter).  This implies the data has been appropriately peer reviewed, properly qualified and is in its final format in terms of units and significant figures.   Not only is final data assured of a higher level of quality through peer reviewing and qualification, but it will also match any future reports since it has come from the final storage location. The standard methods for clients to access final data is either through direct electronic access to LIMS (EDS database) or through hard-copy reports and/or electronic files provided by the Laboratory Project Manager (LPM) or their equivalent.  Direct client access to the EDS database is controlled by access privileges provided by the Information Systems and Data Analysis unit for individual clients. Data reporting via hardcopy through LPMs must follow the guidelines in King County Environmental Lab’s SOP# 11-03-001-001 (Project Report Review Guidelines) before being delivered to the client. Electronic files delivered to clients must also follow King County Environmental Lab’s SOP # 08-01-001-000 (Guidelines for Delivering Electronic Lab Data to Customers).

Data Validation

Data validation will be conducted following completion of all sampling and analysis.  Comparison of GC/MS and ELISA results will be performed as described in Section 5.  Field and lab QC will be evaluated to determine if project goals for precision and bias were met.  Problems identified during the validation will be discussed in the final project report.
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