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[bookmark: _Toc519844890]Introduction
Within the Florida Department of Environmental Protection's (DEP) Division of Environmental Assessment and Restoration (DEAR), the Watershed Planning and Coordination Section (WPCS) is responsible for developing and managing basin management action plans (BMAPs), which are a mechanism for the collaborative implementation of total maximum daily load (TMDL) restoration goals. This Quality Assurance Management Plan (QAMP) is designed to ensure that data collection, generation, interpretation, reporting, evaluation, and archiving are of sufficient quality to support DEP decision making, because BMAPs are adopted into rule by Secretarial Order. It details the process of planning, training, execution, assessment, and corrective action that DEP undertakes to ensure that environmental data meet WPCS established quality criteria.
The DEP Secretary is committed to the implementation of the quality assurance (QA) requirements in the QAMP and as authorized in Section 403.0623, Florida Statutes (F.S.), and Chapter 62-160, Florida Administrative Code (F.A.C.) (the DEP QA Rule). It is the Secretary's intent to carry out these obligations and requirements as detailed in the DEP QA Directive (Directive 972, Revision November 1, 2016).
All WPCS staff are to read, understand, and follow the procedures and criteria described in this plan, and to carry out their assigned responsibilities for the effective use of the WPCS quality system.
The WPCS Water Quality Restoration Program implements the following activities:
Develops, adopts, and implements BMAPs (water quality restoration plans for impaired waters).
Conducts regular reviews of BMAP implementation progress.
Adaptively manages and updates BMAP requirements.
Supports local water quality initiatives through collaboration and technical assistance.
Reviews, develops, and promotes state-of-the-art best management practices (BMPs) to improve water quality.
Assists the Division of Water Restoration Assistance with reviewing and prioritizing water quality restoration projects.

[bookmark: _Toc519844891]Basic Elements of the QAMP
The QAMP explains both the process and criteria by which the quality system is managed. The plan addresses data quality objectives, data review, and data usability for BMAPs. It discusses how specific QA duties are assigned to responsible staff and is used as an instrument of internal communication to inform staff of current and future QA activities.
The Quality Plan should be used as a training document for new staff and as a reference for experienced staff. The plan and its revisions also serve as an archival record of the formal quality system.
It is important that all WPCS staff and consultants understand and follow the procedures and criteria described in this plan and carry out their assigned responsibilities for the effective use of the quality system.
The elements of this plan are consistent with the DEP Quality Management Plan, QA Directive, and QA Rule (Chapter 62-160, F.A.C.). DEP will revise the WPCS Quality Plan as needed to ensure the consistent application of procedures and criteria for the generation or use of environmental data.
[bookmark: _Toc519844892]Policy Statement
WPCS policy is as follows:
Use the best available, most scientifically valid, and legally defensible data for decisions affecting the protection of the environment.
Have and implement the Quality System described in this document.
Adaptively manage the Quality System to be consistent with provisions of the QAMP.
Ensure that everyone in WPCS is properly trained to execute their assigned functions.
Perform a yearly systematic assessment of QA activities, including any corrective actions, with the findings submitted to the Aquatic Ecology and QA Section (for inclusion in the Annual QA Report to the Secretary).
[bookmark: _Toc516576920][bookmark: _Toc519844893]Ethics
All WPCS employees are held to high professional ethical standards in the performance of their duties. As part of the "New Employee Welcome Packet," all employees are required to read, understand, and sign an ethics statement attesting to their commitment to honesty and integrity in the performance of their duties. In addition, all employees are required to complete an annual ethics training class online. Improper, unethical, or illegal actions will be dealt with according to the published DEP Administrative Directives.
[bookmark: _Toc519844894]Organization, Function, and Staff Responsibilities 
[bookmark: _Toc519844895]Organization and Function
WPCS resides within DEAR. The function of WPCS is to develop collaborative water quality restoration plans with local stakeholders to implement TMDLs.
[bookmark: _Toc519844896]Staff Responsibilities
The Basin Coordinators develop BMAPs and maintain coordination with BMAP stakeholders. The coordinators ensure that the quality system is fully operational within the program, designate a Quality Assurance Officer (QAO), and provide general oversight.
WPCS staff evaluate the Data Quality Indicators (DQIs) (Appendix A) and Data Quality Objectives (DQOs) (Appendices B and C) to ensure they meet the section's needs, and periodically evaluate the effectiveness of staff's data quality activities. Program staff provide feedback to the QAO for improving the program quality system. 
Anita Nash acts as the WPCS QAO, coordinates and participates in the quality evaluation of program data, and provides oversight to ensure that staff perform their QA functions. The QAO may delegate some responsibilities to properly trained and qualified staff, when appropriate. The QAO relies on quality assurance/quality control (QA/QC) procedures of other programs both within and outside DEAR to ensure that data providers follow the QA Rule (Chapter 62-160, F.A.C.). The QAO also ensures that corrective actions are implemented for data nonconformance incidents, as determined by an evaluation of the data against the program's Data Quality Objectives (DQOs).
WPCS staff routinely carry out data interpretation and the generation of DEP work products in a manner that ensures scientific defensibility and adherence to DEP rules and policies. WPCS managers receive a copy of the QA Report to the Secretary, and as needed, discuss findings with the QAO. The QAO also documents all program QA activities to the DEP Aquatic Ecology and Quality Assurance Section on a periodic basis.
WPCS staff are all responsible for coordinating BMAPs by engaging stakeholders to meet statutory requirements for the restoration of impaired waters. Stakeholders participating in the monitoring plan must collect water quality data in a manner consistent with Chapter 62-160, F.A.C., and the DEP standard operating procedures (SOPs) for QA/QC required by rule. Coordinators must understand data gathering and assessment, and often data evaluations are done outside WPCS. Coordinators use these evaluations to continue progress toward meeting TMDLs.
[bookmark: _Toc519844897]Training for WPCS Staff 
All staff are properly trained to perform their duties. WPCS professionals do not perform tasks without proper knowledge of the material and oversight or approval from managers or other DEAR professionals. Supervisors periodically assess staff performance in comparison with the policies and procedures of the unit.
Training procedures are as follows: 
All staff must take and pass the ethics course upon hire and must take and pass the ethics refresher course each year of employment.
Upon receiving a new task, staff are mentored by senior staff inside and outside of the section to ensure appropriate methodologies are followed and data quality requirements are met.
[bookmark: _Toc519844898]Water Quality Data Review – DQOs and DQIs
WPCS and contracted staff understand the need to evaluate the quality and usefulness of environmental data prior to making decisions. Staff conduct the following review procedures to determine whether data are usable for determination of compliance with rules (see Appendix A for descriptions). These procedures are based on established DQOs and DQIs, and incorporate the concepts and criteria found in the DEP document Process for Assessing Data Usability, DEP-EA-001/07.[footnoteRef:1] Staff use this document to evaluate data usability for BMAP needs. [1:  https://www.flrules.org/gateway/readRefFile.asp?refId=2919&filename=usability_doc%5B1%5D.pdf] 

In short, WPCS water quality DQOs are met if data providers follow DEP standard operating procedures (SOPs). WPCS water quality DQIs describe how to use data with data qualifiers as approved by each BMAP Coordinator. DQIs are documented by consultants (see Appendix A).
Staff also perform the following tasks:
If data are deemed inappropriate for use based on failure to meet DQOs and follow state SOPs, coordinators do not use the data for BMAP purposes. 
If data deemed inappropriate for use for BMAP purposes are supplied by data providers who have committed to provide data for BMAP purposes:
Coordinators will call or email data providers to let them know their data are not usable and the reasons why.
Coordinators will ask data providers to implement corrective measures per DEP SOPs in order to improve and meet DQOs so coordinators can accept future data from these providers for BMAP purposes.
Coordinators also orchestrate communication between data providers and DEAR sections that can further assist data providers in meeting DQOs as needed.
Coordinators or their consultants use data for reports, handouts, or presentations to the public to show the status of water quality in BMAP watersheds.
Consultants are bound to the same DQOs as WPCS staff.
[bookmark: _Toc519844899][bookmark: _Hlk116993343]Water Quality Data Repositories
WPCS staff and contractors use data from the following repositories for BMAP development and milestone comparisons:
DEP Florida STOrage and RETrieval (STORET) Database.
DEP Florida Watershed Information Network (WIN).
DEP Statewide Biological (SBIO) Database.
DEP OCULUS Electronic Document Management System.
Lake County Water Atlas.
Orange County Water Atlas.
University of Florida LakeWatch.
USGS National Water Information System.
[bookmark: _Toc519844900]Documentation
Since accurate documentation is a key factor for determining the success of QA activities, WPCS staff carry out the following record-keeping procedures for data review to ensure appropriate documentation.
[bookmark: _Toc519844901]Contract Management
[bookmark: _Hlk116995256]WPCS ensures that the DEP contracts administered through WPCS are properly managed to assure appropriate data quality in accordance with Quality Assurance Process for Procurement of Sampling and Analytical Services (Appendix B). Contract managers assure that the work is properly planned and executed, relevant to DEP environmental decision-making needs, and consistent with the DEP QA Rule, DEP SOPs, and by a certified laboratory that meets the certification and other requirements outlined in the SOPs. Staff managing contracts are trained DEP contract managers. For sampling and analytical services, the WPCS staff ensure that contract development, scope of services, and review include the provisions of the QA rule and the Quality Assurance Process for Contracts instruction document (Appendix C), Quality Assurance Requirements for Contracts Standard Field and Lab Services as appropriate per the tasks described in the contract. The most recent QA for DEP contracts can be found here.
For example, WPCS manages a contract with a consulting firm to do data analyses as needed per the tasks described above. When deliverables are provided, each staff member reviews the deliverable they requested for completion. 
[bookmark: _Toc519844902]Audits and Corrective Actions
WPCS does not conduct audits of data providers but considers the audit results from other programs and entities where appropriate in determining data usability.
[bookmark: _Toc519844903]Purpose of WPCS Contribution to the QA Annual Report 
The results of WPCS's assessment of QA efforts, including corrective actions, are relayed to the Aquatic Ecology and QA Section each year, and included in the Annual QA Report to the Secretary.

[bookmark: _Toc502222443]

[bookmark: _Toc519844904]Appendices
[bookmark: _Toc519844905]Appendix A: Water Quality Data Processing and Analysis
Methodology Documentation by BMAP type
BMAP assessment is generally coordinated over four types: Fecal Indicator Bacteria (FIB), Northern Everglades and Estuaries Protection Program (NEEPP), Other Surface Waters, and Springs. QA plans for data and trend analyses for each type of BMAP will be provided here as they are developed.

Water Quality Trend Analysis Process for NEEPP BMAPs (Caloosahatchee, Lake Okeechobee, and St. Lucie) as of Oct. 2022)
Trend analyses are conducted on available data from Tier 1 and Tier 2 stations in a Northern Everglades and Estuaries Protection Plan (NEEPP) BMAP network from an overall POR that includes five years before BMAP adoption up to the present date of analysis. WIN data for nutrient concentrations were processed using the methods described below, and only data that meet quality control objectives were used in the analyses. Nonparametric statistical techniques were used to identify monotonic trend analyses in a statistically rigorous way with the Seasonal Kendall trend test. Data are not required to conform to a particular distribution for nonparametric analyses. Nonparametric tests are also robust against outliers and large data gaps.
Data Download
Station concentration data were retrieved from WIN for the designated POR of May 1, 2008, through April 30, 2022, for Tier 1 and 2 basin stations.

Data Processing (in order of operation)
Nutrient Characteristic Selection:
· TP: Phosphorus.
· TN: TN or Total Kjeldahl Nitrogen + (Nitrate + Nitrite), whichever was available.
Sample Depth:
· Samples were not filtered by sample depth as only surface water samples were used in this analysis.
Data Qualifiers:
· Data with result qualifiers of "A," "F," "G," "H," "K," "L," "N," "O," "T," "V," "Y," or "?" were not used in the analysis, as per Table 1, Data Qualifier Codes, in Rule 62-160.700, F.A.C., Quality Assurance.
· Data with a result qualifier of "I" were only used if a corresponding minimum detection level (MDL) was listed:
· Data with qualifier of "I" with corresponding comment "*Present<QL" were not used in the analysis.
· Data with a result qualifier of "U" were reviewed:
· If not already present, a result qualifier of "U" was assigned to any data with a result value of "*Non-Detect."
· Data with a result value of "*Not Reported" were deleted unless they also had a value qualifier of "U."
· Data with a result value or qualifier that indicated values were below the MDL were reviewed within the dataset's POR. If it was determined that the analytical methods were changed during the POR resulting in differences in the MDL, the highest MDL value was used as the uniform MDL for the entire POR.
· Data with a result qualifier of "U" were processed in accordance with subsection 62-303.320(12), F.A.C., Aquatic Life-Based Water Quality Criteria Assessment. Results reported by a laboratory with the "U" data qualifier code were assessed as half the reported result or half the criterion (whichever was lower).
Basin Data:
· Station data were combined by basin (parameters kept separate) for processing and analysis.
· Additional analyses were run on individual stations with more than 50% data coverage and 5 continuous years of data.
Temporal Processing:
· Monthly time series: If multiple data points existed within a month, the monthly median was calculated for each month.
Processing for Statistical Tests:
· Data were processed according to the needs of each statistical test and formatted for use in the R statistical program or USGS Fortran executable.
· Sampling Frequency:
· Monthly data series were used for analysis.
· Missing data entries were removed.
· Data Gap Filling:
· If a series did not have at least 5 years of continuous data, it was not used for trend analysis.
Statistical Analyses
Trend Analysis:
· Autocorrelation Function:
· Autocorrelation was conducted to evaluate seasonal patterns and/or serial correlation (monthly seasons).
· Autocorrelation was conducted in R on monthly, non-gap-filled series to determine seasonality.
· For purposes of Seasonal Kendall analysis, statistically significant correlation on the 12-month lag was considered representative of serial correlation.
· Seasonal Kendall Tau Test:
· Statistical Test Description: A nonparametric statistical test that does not require data to conform to a specific distribution and is not sensitive to outliers or data gaps:
· Identifies monotonic trends in the datasets.
· Yields statistical significance value and direction of trend (increasing or decreasing).
· Accounts for seasonal data patterns (using months as seasons).
· Use in Trend Analysis:
· Serial correlation was identified with autocorrelations prior to trend analysis.
· USGS Fortran code for Seasonal Kendall Tau Test was used to produce tau, p-value, adjusted p-value, and Sen slope.
· Raw P-value used for series with no serial correlation detected.
· Adjusted p-value used if serial correlation was identified

Alafia and Manatee Rivers BMAP (Summary of detailed methods used to develop presentation material for Annual Meeting, not used in Annual Report, submitted November 2016)

Methods
• Data Download
Data was downloaded from STORET.
Data was downloaded from 1/1/2001 onwards.
Data was downloaded for all sites within a WBID with Primary Types of River/Stream or Estuary.
Data was downloaded for "TMDL Relevant Parameters" listed in Table A-1 in Appendix A of the 2016 Alafia River BMAP Progress Report.

Data was checked against IWR Tool Run 52 to ensure that data for all pertinent sites was downloaded from STORET.

• Data Processing and Analyses
General data processing
Field replicate and field blank samples were not used in analysis.
Samples collected at depths greater than 0.6 m were not used in analysis.
Data with result qualifiers of "F", "G", "H", "J", "K", "N", "O", "T", "V", "Y", or "?" were not used in analysis, based on guidance from FFDEP TMDL assessment staff (Kevin O'Donnell).
Data with a result qualifier of "I" were only used if a corresponding MDL was listed.
Data with a result value of "*Not Reported" were deleted unless they also had a value qualifier of "U".
If not already present, a result qualifier of "U" was assigned to any data with a result value of "*Non-Detect".
If data existed for a station on the same day for the same parameter, it was considered to be a replicate sample and was removed from analysis.

Fecal Coliform Exceedance Analysis
Only fecal coliform and E. coli data collected between 1/1/2008 and 6/30/2016 were used in analysis. Enterococci data was not considered in the analysis because all WBIDs used in analysis were freshwater.
While fecal coliform and E. coli were both considered in the analysis, there were no available E. coli data within the analysis period of record. As a result, only fecal coliform data were used in the analysis.
Data with a result qualifier of "U" were assumed to be below the TMDL exceedance criteria for fecal coliform.
Data with a result value of "*Present>QL" were considered as exceeding the fecal coliform TMDL criteria because these samples were "too numerous to count".
Table 3 from 62-303 F.A.C was used to determine if the observed data were exceeding the exceedance criteria by more than 10% for the daily average fecal coliform data (62-302.533 F.A.C) with at least 90% confidence.

DO % Saturation Exceedance Analysis
Only DO % saturation data collected between 1/1/2008 and 6/30/2016 were used in analysis. 
Measured DO % saturation data were compared with DO % saturation criteria adjusted for the specific time of day that the sample was collected. The adjusted DO % saturation criteria were calculated using the polynomial regression equations imbedded in the DO Calculator that are specific for SCI-2012 Bioregion (Peninsula for this WBID). The equations utilized time of day, measured DO concentration (mg/L), specific conductance (uS/cm), and standard barometric pressure (1 atm) to calculate the time adjusted DO % saturation criteria. 
The observed DO % saturation and the DO % saturation criteria were compared to create the DO exceedance tables. 
Table 3 from 62-303 F.A.C was used to determine if the observed data were exceeding the exceedance criteria by more than 10% for the daily average DO % saturation data (62-302.533 F.A.C) with at least 90% confidence. 
Impairment status can be evaluated based on the exceedance tables and also on the Seasonal Mann-Kendall trend analysis results. If the trend analysis results show a decreasing trend, then DO may be considered impaired. 
DO exceedances were not evaluated on an individual site basis. An evaluation was conducted to assess the level of DO impairment to determine the number of exceedances for the period in question (number of observed values below the adjusted DO % saturation criteria). All of the sites in each WBID were used to assess exceedances. See DO exceedance excel table for impairment status on a WBID scale. 

TN, TP, and DO % Saturation Trend Analysis
Only data from 1/1/2001 to present were used in analysis.
If a site didn't have data through at least the last quarter of 2014, it was removed from analysis.
Following discussions with FDEP Assessment staff (Kevin O'Donnell), it was determined that data from Florida LAKEWATCH (21FLKWAT) data provider will not be used for trend analyses at this time to remain consistent with FDEP protocols. FDEP staff indicated that there may be errors with TN and/or TP for data that is currently in STORET, therefore the data will not be used in IWR Run 53.
Trend analyses were conducted for sites with appropriate data sufficiency (i.e., sufficient number of observations per year) for the ability to inspect if trends exist for TN, TP and DO throughout the selected PORs. Specifically, sites with sufficient long-term PORs with the required number of data points were selected for trend analyses for this effort. For a site to be used, at a minimum, an approximately quarterly sampling frequency was desired. Additionally, a site had to have data through at least one data point within the last quarter of 2014 to be used. Sites and associated data that did not meet the requirements at this time will be re-evaluated for data sufficiency and may be included in future analysis efforts if missing data are uploaded to STORET and meet the other requirements (e.g., this pertains specifically to Tampa Bay Water data that have not uploaded data since 2014year).
Data with a result qualifier of "U" were only used if a corresponding MDL was listed. If an MDL was listed, the result value was calculated as ½*MDL.
"Total Nitrogen" data was calculated for dates where both "Nitrite + Nitrate" and "Total Kjeldahl Nitrogen" data existed, but "Total Nitrogen" data did not. "Total Nitrogen" was calculated as the summation of "Total Kjeldahl Nitrogen" and "Nitrite + Nitrate".
If "surface water", "midwater", and "bottom" samples were taken at a station for the same parameter on the same day, then only the "surface water" sample was retained for analysis.
If the same parameter was sampled at a station within 7 days of each other, then one of the two samples was excluded from analysis because it was not considered as an independent sample.
For sites with a monthly sampling frequency: if two samples were collected in the same month but one of those sample dates fell within a day of either a previous or subsequent month with no data, then that sample data was used in either the prior or subsequent month. For example, if a sample was collected on January 7th and another sample was collected on January 31st, if no sample was collected in February, then the data collected on January 31st would be used for the February sample.

• Trend Analyses
Non-parametric statistical techniques were used to conduct monotonic and step trend analyses. Data are not required to conform to a particular distribution for non-parametric analyses. Non-parametric tests are also robust against outliers and large data gaps.
Seasonal Mann-Kendall test was used to identify monotonic trends in a statistically rigorous way for monthly and quarterly data (as described in Helsel, D.R. and R.M. Hirsch, 2002, Statistical Methods in Water Resources, USGS, as referenced in 62-302.533).
For Seasonal Mann-Kendall test, data from 1/1/2008 to present were used.
For monthly frequency data, the months of the year were used as seasons for the Seasonal Mann-Kendall test. If data were collected on a quarterly frequency for a site, then, then quarters 1 through 4 were used for the Seasonal Mann-Kendall test to remain consistent with FDEP assessment protocols.
Mann-Whitney test was used for step trend analysis to test whether significant differences were found between two PORs.
For Mann-Whitney, two periods of record were used.
TMDL Date Period: 1/1/2001 – 6/30/2008
Post TMDL Date Period: 7/1/2008 – Present
Mann-Kendall test was used to identify monotonic trends in a statistically rigorous way for data aggregated into annual geometric means (AGMs) on a WBID scale (rather than individual site basis as described above).
WBID data were pooled together and averaged for any parameter data within four days of one another (as per DEP assessment methodology). Annual geometric means were then computed for each WBID parameter. Annual geometric means were only calculated on the most recent year of data if that year had data through at least October. If a WBID only had stations sampled at a quarterly frequency, then annual geometric means were calculated on the most recent year of data if that year had at least three quarters of data.

Hillsborough River, Bayou Chico, and Lower St. Johns River I&II BMAPs (Summary of detailed methods used to develop presentation material for Annual Meetings, not used in Annual Report, submitted 2016-2018)

Methods
• Data Download
Data were downloaded from STORET when available, otherwise data were obtained from IWR Run or from data providers on a case-by-case basis.
Data were downloaded for the POR specific to the 7.5-year rolling period of the corresponding reporting period, based on the IWR assessment methodology.
Data were downloaded for all sites listed in the corresponding BMAP Monitoring Network's WBID boundaries with Primary Types of River/Stream (indicating freshwater) or Estuary (indicating marine).
Data were downloaded for bacterial parameters: fecal coliform, Escherichia coli (E. coli, freshwater only), and Enterococci (marine only). 
Rainfall data were also downloaded from STORET for the stations within the WBIDs of concern and within the specific POR.
Data were checked against most recent IWR Tool Run to ensure that data for all pertinent sites were downloaded from STORET.
• Data Processing and Analyses
General data processing
Duplicated data (same: date, time, and result value) were removed
Field replicate and field blank samples were not used in analysis.
Samples collected at depths greater than 0.6 m were not used in analysis.
Data with result qualifiers of "F", "G", "H", "J", "K", "N", "O", "T", "Q", "V", "Y", or "?" were not used in analysis, based on guidance from FFDEP TMDL assessment staff (Kevin O'Donnell).
Data with a result qualifier of "I" were only used if a corresponding MDL was listed.
Data with a result value of "*Not Reported" were deleted unless they also had a value qualifier of "U".
If not already present, a result qualifier of "U" was assigned to any data with a result value of "*Non-Detect".
If data existed for a station on the same day for the same parameter, but not the same time and result value, then values were averaged.
Bacteria Criteria Thresholds to Determine Impairment
Criteria are based on a monthly geometric mean (MGM) and a ten percent threshold value (TPTV). 
The MGM is based on a minimum of either 5 samples (Class I) or 10 samples (Class III) taken over a 30-day period. Because of sample size, the criteria applicable to the BMAP are the TPTV. 
A TPTV is an upper value not to be exceeded in 10 % or more of the samples during an assessment period. 
Fecal coliform are used to assess both fresh and marine waters and the TPTV is 400 colony-forming units/100 milliliters (cfu/100mL)
E. coli were used to assess fresh waters and the TPTV is 410 cfu/100 mL. 
Enterococci was used to assess Class III marine waters and the TPTV is 130 cfu/100 mL.
Fecal Bacteria Indicator (FIB) Exceedance Analysis
Only fecal coliform, Enterococci, and E. coli data collected during the reporting period were used in the analysis to assess progress towards meeting the FIB criterion. 
Each year, the oldest 12 months of data is dropped off the data period reviewed the previous year, and the most recent 12 months of data is added to the dataset.
Data with a result qualifier of "U" were assumed to be below the TMDL exceedance criteria for fecal coliform.
Data with a result value of "*Present>QL" were considered as exceeding the fecal coliform TMDL criteria because these samples were "too numerous to count".
Table 3 from 62-303 F.A.C was used to determine if the observed data were exceeding the exceedance criteria by more than 10% for the daily average fecal coliform data (62-302.533 F.A.C) with at least 90% confidence. 
The minimum number of exceedances is compared with the number of exceedances to determine if the IWR criterion is being met.
Additional Analyses
Time Series Plots (with each bacterial parameter and rainfall) and Summary Statistics (mean, median, minimum, and maximum) were provided for each of the BMAP Monitoring Network stations
Tables were created to show the total number of data points for the 7.5 year rolling assessment, number of exceedances for each bacteriological parameter, minimum number of exceedances to be considered impaired (by Table 3), and the calculated percent exceedance. 
Beach Closure Analysis (pertains only to Bayou Chico BMAP)
Beach closure data were provided by the Florida Department of Health (FDOH in Escambia County) for Sanders Beach and Bayou Chico Beach stations (both Class III marine waterbodies). 
Data is represented on a calendar year basis, except for the final year of analysis, which is through the end of the specific reporting period. 
To assess and determine progress for the two beach WBIDs, the number of days under advisories or warnings issued during a calendar year is used.
Both stations were assessed using the impairment methodology in Subsection 62-303.460(1), F.A.C., which refers to beach advisories that meet the Verified List impairment methodology in Paragraph 62-303.360(1)(c), F.A.C. 
This methodology states that a Class I, II, or III waterbody shall be placed on the Verified List if the water segment includes a bathing area for which a local health department or county government has issued closures, advisories, or warnings totaling 21 days or more during a calendar year (January through December), within the 7.5-year verified period, based on the bacteriological data. Meaning that if the site had more than 21 cumulative calendar days of beach closures in a given calendar year, then the criterion was exceeded for that year. 


[bookmark: _Toc519844906]Appendix B: Quality Assurance Process for Procurement of Sampling and Analytical Services 
1. Department contracts for sampling or analytical services, including research projects, must include quality assurance (QA) requirements. 
a. Sampling services include the collection of sample media (e.g., water, sediment, soils, chemical wastes) or biological organisms. 
b. Analytical services include analysis, observation or measurement activities conducted in the field or in a laboratory. 
c. QA requirements must be included in the Contracts as an attachment that is incorporated by reference in the Contract. Note: Additional QA requirements may be included in the Contract Scope of Services. Such additional QA requirements in the Scope of Services must be described in specific, numbered tasks and deliverables. 
d. Contact the Aquatic Ecology and Quality Assurance Section (AEQAS) for any questions about QA requirements. 
2. Steps for inclusion of QA Requirements in a Department Contract 
a. Contract Initiation – If sampling or analytical services are included in the contract, a QA approval signature from the AEQAS is required on the Contract Initiation Form (CIF), Part 1. Prior to routing to AEQAS for a QA signature, make sure that all appropriate QA check boxes in Part 1 of the CIF are completed. 
b. Scope of Services Development – During consultation with the Contractor and during development of the Scope of Services, the DEP Contract manager should provide the appropriate QA Requirements Attachment to the Contractor (see 2.c., below). 
i. Review the QA Requirements with the Contractor. Make sure that the Contractor understands the QA Requirements and can meet them for the proposed Scope of Services. 
ii. Any changes to the QA Requirements negotiated with the Contractor must be reviewed and approved by the Department's Contract manager and AEQAS. 
iii. For research projects, during the Scope of Services development and well before Contract execution, the Contractor must provide information for review by the Department's Contract manager and AEQAS about proposed methodology for sampling, analysis, quality control, and experimental data evaluation procedures. 
iv. The Scope of Services must include appropriate QA Deliverables. Template language for QA deliverables for both Standard and Research QA Requirements (see below) are in the attached QA Deliverables Template Language. 
c. QA Requirements Attachment – One of two documents for QA Requirements is used as an attachment for Department Contracts, depending on whether the Standard or Research QA check boxes are denoted in Part 1 of the CIF (or whether the grant will be funding a research project). Select the appropriate document per the following: 
i. Include the attached Standard QA Requirements as Attachment E if the sampling activities will be conducted according to the DEP Standard Operating Procedures (SOPs) and the laboratory analyses will be performed by a certified laboratory accredited by the Florida Department of Health (FDOH) Environmental Laboratory Certification Program. NOTE: For DEP Contracts, DEP SOPs and certified labs are utilized in most cases. 
ii. Include the attached Research QA Requirements as Attachment E if sampling activities will NOT be conducted according to the DEP SOPs and laboratory analyses will NOT be performed by a certified laboratory. See 2.b.iii., above. 
iii. Contact AEQAS for assistance with editing one of the above QA Requirements documents if the proposed Scope of Services for the sampling and/or analysis services to be provided by the Contractor does not appear to conform to either of the choices above (or seems to be a hybrid of the choices). 
iv. NOTE: AEQAS review and approval is required for all edited QA Requirements documents. 
d. Quality Assurance Plan (QA Plan) – Contractors providing sampling and analytical services to the Department must submit a QA Plan upon execution of the Contract and obtain approval for the QA Plan from the Department's Contract manager before starting project work. The attached Standard QA Plan Template may be used if the Standard QA Requirements Attachment is included in the Contract, and the attached Research QA Plan Template may be used if the Research QA Requirements are included in the Contract. The Contract manager must review the QA Plan for conformance with the Contract Scope of Services and the Contract QA Requirements attachment (with review assistance from AEQAS staff, as needed). This submittal requirement is specified in the QA Requirements document attached to the Contract (see 2.c, above) and as part of the Deliverables in the Scope of Services (see 2.b.iv., above). 
e. Exception to QA Plan Requirement – The Contract manager may opt to not require a QA Plan for Contractors who will not be designing a sampling scheme or a research project and are only providing standard sampling and/or analytical services to the Department. In those cases, the Contract shall include the Standard QA Attachment, but state that the requirements of Section 6 of the Attachment are waived, and a QA Plan is not required. 
f. Contract Execution – Approval for the QA Requirements and QA Plan type for the contract requires a signature from the AEQAS on the Contract Initiation Form (CIF), Part2.
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All sampling and analyses performed under this Contract must conform to the requirements set forth in Chapter 62-160, Florida Administrative Code (F.A.C.) and "Requirements for Field and Analytical Work performed for the Department of Environmental Protection under Contract" (DEP-QA-002/02), February 2002.

LABORATORIES
The CONTRACTOR shall ensure that all laboratory testing activities are performed by laboratories certified by the Florida Department of Health Environmental Laboratory Certification Program (DoH ELCP) for all applicable matrix/method/analyte combinations to be measured. For non-potable water matrix, the certification requirement is considered satisfied if the laboratory is certified for the contracted analyte in at least one method that uses the same analytical technology as the contract-proposed method.
If the laboratory is not certified for some or all of the proposed test measurements, the laboratory shall apply for certification within one month of Contract execution. Within six months of Contract execution, the laboratory shall be fully certified for all applicable matrix/method (or analytical technology)/analyte combinations to be performed. Regardless of when the laboratory receives certification, the laboratory must implement all applicable standards of the National Environmental Laboratory Accreditation Conference (NELAC) upon Contract execution.
Laboratories shall maintain certification as specified in item 2.a above during the life of the Contract. Should certification for an analyte or test method be lost, all affected tests shall be immediately sub-contracted to a laboratory with current DoH ELCP certification in the appropriate matrix/method/analyte combination(s). The CONTRACTOR shall notify the DEP contract manager in writing before any change to a sub-contracted laboratory is made.
A copy of the DoH ELCP Certificate and the associated list of specific fields of accreditation for each contracted or sub- contracted laboratory shall be provided to the DEP contract manager upon Contract execution or upon receiving DoH certification (see items 2.a and 2.b above).
The CONTRACTOR shall ensure that an acceptable initial demonstration of capability (IDOC), as described in Appendix C of Chapter 5 of the NELAC Standards is performed. Each laboratory that performs any of the proposed matrix/method (or analytical technology)/analyte combination(s) must have the requisite IDOC documentation and supporting laboratory records. IDOCs shall be performed and shall meet the contract specified requirements for precision, accuracy, and the method detection limit (MDL) and/or practical quantitation limit (PQL) before the test procedure is used to generate data for this Contract. If requested by the Department, documentation that supports the IDOC shall be made available for review.
When performance test samples are not required by DoH ELCP for certification, the laboratory shall obtain, analyze, and evaluate performance test samples, standard reference materials (SRM) or other externally assayed quality control (QC) samples, hereinafter known collectively as quality control check (QCC) samples.
The laboratory shall ensure that the selected QCC samples(s) represent all matrix/method/analyte combinations that are not subject to certification requirements.
These samples shall be analyzed at six-month intervals and the results shall be within the acceptable range established by the QCC sample provider.
Before providing analytical services for this Contract, the laboratory must provide to the DEP contract manager the results of the QCC sample(s) and the associated acceptable range(s) as established by the QCC sample provider. The submitted results must be from QCC samples that have been completed within the previous six months prior to the submission date.
Any non-standard laboratory procedures or methods that are proposed for use (i.e., those not approved by DEP for standard environmental analyses) shall be submitted for review and approval in accordance with DEP-QA-001/01, "New and Alternative Analytical Laboratory Methods," February 1, 2004. These procedures or methods shall be approved by the DEP contract manager before use under this Contract and must be cited or described in the required planning document (see Section 6).
The CONTRACTOR shall ensure that Practical Quantitation Limits (PQLs) and Method Detection Limits (MDLs) required by the Contract are listed in the planning document (see Section 6).
The CONTRACTOR shall ensure that the selected laboratory test methods listed in the planning document can provide results that meet the Contract data quality objectives.
The CONTRACTOR shall ensure that all laboratory testing procedures follow the analytical methods as approved in the planning document (see Section 6).
The CONTRACTOR shall ensure that the laboratory quality control measures are consistent with Chapter 5 of the NELAC standards.
In addition, the CONTRACTOR shall ensure that the quality control requirements specified in the attached addenda are followed.
The CONTRACTOR shall ensure that all sample results are calculated according to the procedures specified in the analytical methods approved in the planning document.

FIELD ACTIVITIES
"Sample" refers to samples that have been either collected or analyzed under the terms of this Contract.
The CONTRACTOR shall ensure that all sample collection and field testing activities are performed in accordance with the Department's "Standard Operating Procedures for Field Activities" (DEP-SOP-001/01, March 31, 2008). The specific standard operating procedures (SOPs) to be used for this Contract shall be cited in the planning document (see Section 6).
Any non-standard field procedure shall be submitted for review and approval to the DEP contract manager in accordance with section FA 2000 of DEP-SOP-001/01. All non-standard procedures and methods must be approved by the DEP contract manager before use under this Contract and must be cited or described in the planning document.
Per the quality control measures outlined in the DEP SOPs (FQ 1000 and the calibration requirements of the FT-series for field testing), the CONTRACTOR shall ensure that the following field quality controls (and any additional quality control measures specified in the addenda) are incorporated into the project design:
Matrix-Related Quality Controls - The CONTRACTOR shall ensure that the laboratory is provided with sufficient sample volume to analyze at least one set of matrix spikes and either matrix spike duplicates or laboratory duplicates as follows:
The first time a sample from a sample collection matrix (see Table FA 1000-1) is collected;
One in each additional 20 samples of the sample collection matrix, after the first 20 samples; and
The last time samples are collected for the sample collection matrix.
Field-Generated Quality Control (QC) Blanks – Blanks associated with field activities as defined in FQ 1210 of the DEP SOPs shall be collected according to the requirements of FQ 1230.
If an analyte detected in the sample is also found in any field-generated QC blank that is associated with the sample, the CONTRACTOR shall investigate and attempt to determine the cause of the QC blank contamination. The outcome of this investigation shall be reported and shall include a discussion of the corrective measures taken to minimize future occurrences of QC blank contamination.
If an analyte detected in the sample is also found in any field-generated QC blank that is associated with the sample, the CONTRACTOR shall ensure that the analyte in the affected sample is reported as estimated ("J" with a narrative explanation) unless the analyte concentration in the affected sample is at least 10 times the reported QC blank value concentration.

REPORTING, DOCUMENTATION AND RECORDS RETENTION
The CONTRACTOR shall ensure that all laboratory and field records as outlined in Rules 62-160.240 and .340, F.A.C. are retained for a minimum of five years after the project completion.
All field and laboratory records that are associated with work performed under this Contract shall be organized so that any information can be quickly and easily retrieved for inspection, copying or distribution.
The CONTRACTOR shall ensure that all laboratory reports are issued in accordance with NELAC requirements. These reports shall be submitted to the DEP contract manager and shall include the following information:
[bookmark: _Laboratory_sample_identification_(ID)_] Laboratory sample identification (ID) and associated Field ID
 Analytical/test method
 Parameter/analyte name
 Analytical result (including dilution factor)
 Result unit
 Applicable DEP Qualifiers per Table 1 of Chapter 62-160, F.A.C.
 Result comment(s) to include corrective/preventive actions taken for any failed QC measure (e.g., QC sample, calibration failure, etc.) or other problem related to the analysis of the samples
 Date and time of sample preparation (if applicable)
 Date and time of sample analysis
 Results of laboratory verification of field preservation
 Sample matrix
 DoH ELCP certification number for each laboratory (must be associated with the test result(s) generated by the laboratory)
 MDL
 PQL
 Sample type (such as blank type, duplicate type, etc.)
 Field and laboratory QC blank results:
[bookmark: _Laboratory_QC_blank_analysis_results_a]Laboratory QC blank analysis results as required by the method, NELAC Chapter 5 and the planning document (see Section 6 below);
[bookmark: _Field_quality_control_results_includin]Field quality control results including trip blanks, field blanks, equipment blanks, and field duplicates (or replicates) as specified in the planning document (see Section 6)
 Results of sample matrix spikes, laboratory duplicates or matrix spike duplicates, as applicable
 Results of surrogate spike analyses (if performed)
 Results of laboratory control samples (LCS)
 Link between each reported quality control measure (e.g., QC blanks, matrix spikes, LCS, duplicates, calibration failure, etc.) and the associated sample result(s)
 Acceptance criteria used to evaluate each reported quality control measure
The CONTRACTOR shall ensure that the following field-related information is reported to the DEP contract manager:
 Site and/or facility name, address and phone number
 Field ID for each sample container and the associated analytes (test methods) for which the container was collected
 Date and time of sample collection
 Sample collection depth
 Sample collection method identified by the DEP SOP number, where applicable
 If performed, indicate samples that were filtered
[bookmark: _DEP_SOP_number_(FT-series),_where_appl] Field test measurement results:
DEP SOP number (FT-series), where applicable
Parameter name
Result
Result unit
Applicable Data Qualifiers per Table 1 of Chapter 62-160, F.A.C.
 Narrative comments discussing corrective/preventive actions taken for any failed QC measure (e.g., blank contamination, meter calibration failure, split sample results, etc.), unacceptable field measurement or other problems related to the sampling event.
The Department reserves the right to request some or all of the laboratory or field information in an electronic format (Microsoft Word, Microsoft Excel, Microsoft Access, etc.) or paper format.

AUDITS
AUDITS BY THE DEPARTMENT – Pursuant to Rule 62-160.650, F.A.C., the Department may conduct audits of field and/or laboratory activities. In addition to allowing Department representatives to conduct onsite audits, the CONTRACTOR, upon request by the Department, must provide all field and laboratory records pertinent to the contracted field and laboratory activities. If an audit by the Department results in a determination that the reported data are not usable for the purpose(s) or do not meet the data quality objectives specified by the Contract, the DEP contract manager shall pursue remedies available to the Department, including those outlined in Section 8 below.
PLANNING REVIEW AUDITS –
Initial: Prior to the completion of the sampling and analysis events and as specified under each task assignment issued, the CONTRACTOR and all associated subcontractors shall review the planning document (see Section 6 below) relative to the completed field and laboratory activities to determine if the data quality objectives are being met, identify any improvements to be made to the process, and refine the sampling and/or analytical design or schedule. Within one month of the review, a summary of the review, including any corrective action plans or amendments to the planning document, shall be sent to the DEP contract manager and a copy shall be maintained with the permanent project records.
Ongoing: Planning reviews as described in item (i) above shall occur annually.
QUALITY SYSTEMS AUDITS – The CONTRACTOR and all subcontractors shall ensure that any required laboratory and field quality system and management systems audits are performed according to the respective Quality Manuals for each contracted and sub-contracted entity. These audits shall be documented in the CONTRACTOR's and subcontractors' records.
STATEMENTS OF USABILITY – As a part of the audit process and the final report, the CONTRACTOR shall provide statements about data usability relative to the Contract Data Quality Objectives and Data Quality Indicators specified in the planning document, this attachment and the addenda.
The CONTRACTOR shall ensure that all acceptance and usability criteria required by this Contract not specified above are listed in the planning document.
The CONTRACTOR shall ensure that the results of all quality control measures described above are evaluated according to the acceptance criteria listed in this attachment, the addenda, and the planning document.
The CONTRACTOR shall ensure that all sample results are evaluated according to the additional usability criteria specified in the planning document.

PLANNING DOCUMENT
The CONTRACTOR shall submit the planning document identified below to the DEP contract manager no later than 120 days prior to the commencement of field and laboratory activities. Failure to submit the planning document in this required timeframe shall result in a delay of approval to begin work until the document has been submitted to the Department and approved by the DEP contract manager. The document shall be submitted as a
Sampling and Analysis Plan (or project proposal). The plan shall discuss the information contained in the document "Requirements for Field and Analytical Work Performed for the Department of Environmental Protection Under Contract", DEP-QA-002/02.
The CONTRACTOR and subcontractors may submit a version of the planning document to the Department for approval no more than three times. If the CONTRACTOR fails to obtain approval for the planning document after the third (final) submission to the Department, the DEP contract manager may suspend or terminate the Contract.
The DEP Contract number shall appear on the title page of the submitted planning document. Within forty-five (45) days of receipt of the properly identified planning document by the Department, the Department shall review and either approve the planning document or provide comments to the CONTRACTOR and affected subcontractors as to why the planning document is not approved. If further revisions are needed, the CONTRACTOR shall then have fifteen (15) days from the receipt of review comments to respond. The Department shall respond to all revisions to the planning document within thirty (30) days of receipt of any revisions.
If the review of the planning document by the Department is delayed, through no fault of the CONTRACTOR, beyond sixty (60) days after the planning document is received by the Department, the CONTRACTOR shall have the option, after the planning document is approved, of requesting and receiving an extension in the term of the Contract for a time period not to exceed the period of delayed review and approval. This option must be exercised at least sixty (60) days prior to the current termination date of the Contract.
Work may not begin for specific Contract tasks until approval has been received by the CONTRACTOR from the DEP contract manager. Sampling and analysis for the Contract may not begin until the planning document has been approved.
Once approved, the CONTRACTOR shall follow the protocols specified in the approved planning document including, but not limited to:
 Ensuring that all stated quality control measures are collected, analyzed, and evaluated for acceptability;
 Using only the protocols approved in the planning document; and
 Using only the equipment approved in the planning document.
If any significant changes in procedures or test methods, changes in equipment, changes in subcontractor organizations or changes in key personnel occur, the CONTRACTOR shall submit appropriate revisions of the planning document to the DEP contract manager for review. The proposed revisions may not be implemented until they have been approved by the DEP contract manager. If the CONTRACTOR fails to submit the required revisions, the DEP contract manager may suspend or terminate the Contract. These amendments shall be
Provided in a new planning document.
Provided as amended sections of the current planning document.
Documented through written or electronic correspondence with the DEP contract manager and incorporated into the approved planning document
DELIVERABLES
The following lists the expected schedule for the deliverables that are associated with the Quality Assurance requirements of this Contract:
Copy of DoH ELCP Certificate(s) and the associated list(s) of specific fields of accreditation, per item 2.d above.
Copies of the QCC sample results per item 2.f. above.
Non-standard laboratory or field procedures – The CONTRACTOR shall submit to the DEP contract manager all required information necessary for review of non-standard procedures per items 2.g. and 3.c. above.
Reports of planning review audits as specified in item 5.b. above.
Statements of Usability as specified in item 5.d. above.
Planning document per Section 6, above.
CONSEQUENCES
Failure to comply with any requirement of this attachment may result in:
Immediate termination of the Contract.
Withheld payment for the affected activities.
Contract suspension until the requirement(s) has been met.
A request to refund already disbursed payments.
A request to redo work affected by the non-compliant activity.
Other remedies available to the Department.
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Addendum 1: Quality Control Requirements for Laboratories Performing Chemical Analysis

In addition to the quality control requirements outlined in Chapter 5 of the NELAC Standards, the following quality control measures shall be implemented for this Contract. Note: "Sample" refers to samples that have been either collected or analyzed under the terms of this Contract.

Matrix-Related Quality Control Samples - The CONTRACTOR shall ensure that samples associated with this Contract are used for matrix spikes, and either laboratory duplicates or matrix spike duplicates. The laboratory shall analyze these samples:
The first time samples from a sample collection matrix (see Table FA 1000-1) are submitted to the laboratory under this Contract for analysis. The laboratory shall select one or more of the received samples for use in composition of the matrix spike and duplicates.
After the first 20 samples from the sample collection matrix have been analyzed, at least one matrix spike and either laboratory duplicates or matrix spike duplicates shall be composed using a sample or samples selected from each additional 20 samples of the sample collection matrix submitted to the laboratory.
The last time samples from the sample collection matrix are received and analyzed. The laboratory shall select one or more of the received samples for use in composition of the matrix spike and duplicates.
Spike levels must be at the concentrations specified in item 3 below.
If the selected sample concentration is expected to be below the Contract-specified practical quantitation limit (PQL) listed in the planning document, then matrix spike duplicates must be used.
Per NELAC Chapter 5 requirements, as least one Laboratory Control Sample (LCS; also known as Laboratory Fortified Blank) shall be prepared, analyzed, and evaluated with each batch of 20 samples or less.
The acceptance criteria for the LCS shall be specified in the planning document.
If the LCS is unacceptable, the samples associated with the LCS shall be reprocessed with a new LCS. If the samples cannot be reprocessed, the data must be appropriately qualified.
For applicable analytes denoted in the planning document, a QC check sample, standard reference material (SRM) or other quality control sample, hereinafter identified collectively as quality control check samples (QCCS), shall be processed with each sample preparation batch, and analyzed for evaluation according to the acceptance limits established for the QCCS.
Analysis of a QCCS is required for but not limited to the following analyses:
Chlorophyll – the assay for the QCCS or its original formulation shall have been determined by an organization external to the laboratory;
Biochemical oxygen demand (BOD) or carbonaceous BOD (CBOD) – the method-specified glucose/glutamic acid check solution shall be used; and,
Copper in seawater – the QCCS shall be any seawater-matrix SRM assayed by an organization external to the laboratory.
If the QCCS is unacceptable, the samples associated with the QCCS shall be reprocessed with a new QCCS. If the samples cannot be reprocessed, the data must be appropriately qualified for all contracted samples in the preparation batch.
Spiking/Fortification Requirements - All spike fortifications must take place prior to any required sample preparation steps (e.g., sample extraction, sample digestion, pH adjustment, etc.). The final concentration of any spike fortification shall be at the applicable level identified below.
If any of the samples in the preparation batch are non-detect (i.e., below the MDL specified in the planning document), the spiking level must not be greater than 2 times the Contract-specified PQL.
The concentration of a spiked sample cannot exceed 5 times the highest concentration of any contracted sample in the preparation batch.
Evaluation of Matrix Spikes - The results of matrix spikes must meet the acceptance criteria specified by the Contract and listed in the planning document or the data must be appropriately qualified.
If the failure is reported to be due to sample matrix interference, the laboratory shall document the process by which this conclusion is determined.
Evaluation of Laboratory Duplicate/Replicate Samples – All replicate samples (sample duplicates, matrix spike duplicates, LCS duplicates or other replicates) must be evaluated for a precision criterion not to exceed 20 % RPD. This criterion shall be listed in the planning document.
In the event that laboratory replicate agreement is not observed, the laboratory must investigate the poor precision and report the results with appropriate qualifiers and/or comments.
Instrument Calibration – In addition to calibration procedures specified in the analytical methods listed in the planning document, the CONTRACTOR shall ensure that the following requirements are met:
All sample results shall be chronologically bracketed between acceptable calibration verifications.
Initial Calibration Requirements
The minimum number of calibration standards required to calibrate each instrument used for the contracted analyses shall conform to the analytical method approved in the planning document. If the minimum number of calibration standards is not specified in the method, the number must be specified in the planning document and shall be consistent with the NELAC Chapter 5 standards.
Unless otherwise specified by the method, all sample results shall be based on the initial calibration curve responses.
If linear regressions are used, the correlation coefficient shall be equal to or greater than 0.995 for all regressions.
Immediately after performing an initial calibration, the accuracy of the calibration shall be verified using a second source. A second source may be a standard, a Standard Reference Material (SRM), or other sample type with a verified concentration such as a QC Check Sample. Standards must have been prepared from a different lot or vendor.
The acceptance criteria for second-source verifications shall be specified in the planning document.
Sample analysis cannot proceed if an initial calibration is unacceptable.
Continuing Calibration Requirements:
When an initial calibration is not performed on the day of analysis, a continuing calibration standard shall be analyzed, evaluated, and determined to be acceptable prior to analyzing samples.
A continuing calibration standard shall be analyzed and evaluated at the end of the analytical run.
The acceptance criteria for continuing calibration verifications shall be specified in the planning document.
For each analytical run, the analytical sensitivity must be evaluated using a continuing calibration standard prepared at the Contract-specified PQL. The analyzed value of this standard must be within 70% – 130% of the expected value. If this PQL check fails, the blank and associated sample results must be reported as "estimated" per Chapter 62-160, F.A.C. unless the affected results are at least 10 times the absolute value of the observed bias of the PQL check.
If continuing calibration verification fails, samples not chronologically bracketed by acceptable calibration verifications must be reanalyzed or appropriately qualified.
Sample results below the Contract-specified PQL and above the highest calibration standard shall be appropriately qualified.
Quality Control Blanks
If a Contracted analyte is detected in any analytical QC blank, the sample results that are associated with the blank must be reported with the appropriate qualifier from Chapter 62-160, F.A.C., unless the affected sample concentrations are at least 10 times higher than the calculated QC blank concentration.
Sample results must be chronologically bracketed with acceptable beginning and ending analytical QC blanks.
If a Contracted analyte is detected in the field blank, equipment blank or trip blank, the result must be confirmed by reanalyzing a new aliquot of the blank unless the sample concentration results associated with the blank are at least 10 times the calculated blank concentration. The laboratory must investigate the blank contamination to determine that positive blank results are not due to a laboratory error and report the affected samples and field-generated blank results with appropriate qualifiers and/or comments.
If any quality control measure or calibration verification fails (including those specified above), samples that are associated with the failure must be reanalyzed, if possible. Sample data that are associated with a failed quality control measure or calibration must be appropriately qualified as specified in Chapter 62-160, F.A.C. An explanatory comment must be attached to the final report for each result that has a qualifier code other than U, I, or A. Any additional qualifier codes used but not explicitly listed in Chapter 62-160, F.A.C. must be identified and defined in the report.
The reported MDL and PQL for each sample must be adjusted for dilution factors and any relevant preparation weights and volumes.
For all organic analyses using either gas chromatography or HPLC, analytes with concentrations above the method detection limit shall be confirmed by at least one of the qualitative identification measures listed below. Confirmation must occur the first time an analyte is detected at a sampling point.

 Second column/same detector
 Second column/alternate detector
 Same column/alternate detector
 Mass spectrometry
 Alternate wavelength
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In addition to the quality control requirements outlined in Chapter 5 of the NELAC Standards, the following quality control measures shall be implemented for this Contract. Note: "Sample" refers to samples that have been either collected or analyzed under the terms of this Contract.
All microbiological analyses must conform to the requirements for facilities, personnel qualifications, equipment specifications and quality control measures discussed in AWWA Standard Methods, section 9020 (all acceptable editions)
Holding Times – Any sample that exceeds the holding time specified in 40 CFR Part 136 (for non-potable water) or 40 CFR Part 141 (for drinking water compliance) must be appropriately qualified with a "Q". The holding begins with the sample collection date and time and ends with the date and time of the placement of the processed sample into or on the applicable growth medium.
For non-potable water, the maximum transport time to the laboratory is 6 hours and samples should be processed within 2 hours of receipt at the laboratory. For purposes of contractual services and to determine compliance with this requirement, the Department will allow no greater than 6 hours from time of collection to the time of receipt by the laboratory AND no greater than 8 hours from time of collection to the placement of the processed sample into or on the applicable growth medium
All samples that are either received after 6 hours OR placed into or on growth medium after 8 hours will be considered outside of holding time and must be qualified with a "Q" qualifier.
All samples that exceed the method-specified incubation period (range of minimum to maximum) shall be qualified with a "J" qualifier.
For drinking water compliance, the time from sample collection to placement of the processed sample into or on the applicable growth medium may not exceed 30 hours.
All samples that are processed after 30 hours will be considered outside of holding time and must be qualified with a "Q" qualifier.
All samples that exceed the method-specified incubation period (range of minimum to maximum hours) shall be qualified with a "J" qualifier.
In order to evaluate the holding time for each sample, the following information shall be documented.
Date and time of sample collection
Date and time of laboratory receipt of the sample
Date and time the analysis begins – (The time at which the sample is placed in or on the appropriate media for incubation).
Date and time incubation begins
Date and time analysis ends - The date and time incubation ends and plates/tubes are read.
Dilutions for membrane filter analysis - In order to achieve the recommended range of target organisms (20 – 60 colony forming units (CFU) for fecal coliform, enterococci, and fecal streptococcus or 20 – 80 for total coliforms and E. coli), multiple dilutions of a sample must be run. While the general history of a sample site may be well known, the water will be influenced by many environmental factors at any one time.
A minimum of 3 dilutions will be run for each sample analysis (except blanks). The three dilution volumes may vary according to the range of expected values or an understanding of the environmental conditions at the time of sampling. Waters of a higher quality (low microbial density) may benefit from a dilution series of 100 mL, 50 mL, and 25 mL of sample volume, whereas lower quality waters (high microbial density) might require only 10 mL, 1.0 mL, and
mL. Use a 100 mL dilution for all blanks (including field and equipment blanks). Table 1 provides suggested volumes for varying water sources and has been adapted from Table 9222:III, Standard Methods, 20th Edition, and can be used for microbiological samples:


Table 1: Suggested sample dilutions
	Water Source
	Dilutions
(sample volume, mL)

	Equipment, field blanks
	100

	Lakes, reservoirs, rivers
	100, 50, 10 or 50, 10, 25

	Wells, springs
	100, 50, 10 or 100, 50, 25

	Water supply intake
	50, 10, 1

	Natural bathing waters
	50, 10, 1

	Sewage treatment plant
	10, 1, 0.1

	Farm ponds, rivers
	1, 0.1, 0.01

	Stormwater runoff
	1, 0.1, 0.01

	Raw municipal sewage
	0.1, 0.01, 0.001

	Feedlot runoff
	0.1, 0.01, 0.001

	Sewage sludge
	0.01, 0.001, 0.0001



QUALITY CONTROL BLANKS
The number and types of blanks to be run shall follow method requirements with these modifications:
If the membrane filter technique is used, the sample set(s) shall be associated with a beginning and ending filtration blank processed within a time period not to exceed 30 minutes. The environmental field samples shall be filtered after the beginning blank and before the ending blank.
If filtration funnels are not sanitized by U light between samples, additional sterility blanks shall be filtered after every 10 samples processed within the 30-minute set
The results of any blank must be < 1 CFU/100 mL or the associated sample results must be reported with the appropriate qualifier from Chapter 62-160, F.A.C. ("V" for filtration blanks and "J" for field-generated blanks).
Laboratory Quality Control Duplicates
At least 10% of the samples (or one per test run) shall be duplicated.
All duplicate results shall be evaluated per method specifications using the precision criterion. The range of the transformed duplicates shall not exceed the precision criterion established by the laboratory. In the event that laboratory duplicate agreement is not observed, the laboratory must investigate the poor precision and report the results with appropriate qualifiers and/or comments.
Field Quality Control Duplicates or Replicates - In the event that agreement (less than or equal the laboratory established precision criterion) is not observed between results from field-generated replicate samples, the laboratory must investigate the replicate analyses to determine that poor precision is not due to a laboratory error and report the results with appropriate qualifiers and/or comments. The laboratory shall use the analytical method specifications for precision control as a guide to evaluation of the field-generated replicate results.
Colony Counts
In addition to the requirements listed below, all analytical results shall be calculated by the procedures established in the microbiological method(s) approved for the Contract and listed in the planning document.
The laboratory shall make every attempt to ensure that colony counts are in the method-specified ideal range (20 – 60 colony forming units (CFU) for fecal coliform, enterococci, and fecal streptococcus or 20 – 80 for total coliforms and E. coli). Reported values from colony plate counts outside this range shall be qualified with a "B" (unless the reported value is from a 100 mL sample and the count is less than 20).
If all counts are above 60, the result shall be calculated and reported from the highest dilution. This result must be reported as "estimated".
Calculating Raw Data for Final Reporting - Standard Methods and EPA Methods offer slightly differing guidance on the calculation and reporting of microbiological data. Although this guidance is not intended to capture every scenario possible in the calculation and reporting of the test data, the most common scenarios are discussed with the emphasis on reporting the data result, the dilution factor, and the data qualifier. For detailed discussions on additional scenarios, see the applicable method.
Interpretation of Standard Methods and EPA Method calculations:
CFU/100 mL= C x 100


Where,
V
CFU/100 mL = Number of enterococci or fecal coliform colony forming units per 100 mL of sample.
C = Total number of positive colonies counted on all acceptable dilutions.
V = Total volume, equal to the sum of all acceptable dilutions (sample volumes used, in mL
When one dilution in a series has a count within the ideal CFU range (see above):
Use the count from the dilution that is within range to calculate the final result in the equation above.
When more than one dilution in a series has an acceptable count within the ideal range use the applicable method below. Since this calculation is not a laboratory sample replicate, do not use an "A" qualifier.

Standard Methods - Use the sum of all dilutions within the ideal range and the sum of the counts from all dilutions in the ideal range in the equation above.
EPA Methods - Independently calculate a final value for each dilution within the ideal range in the equation above and report the average of these values.
When no dilutions fall within the ideal range:
For both methods: A "B" qualifier is not required if all dilutions were less than the lower acceptable limit (20 CFUs), and one of the dilutions was 100 mL. For this situation, report the calculated value from the 100 mL dilution without a "B".
Standard Methods - Use the sum of all dilutions in the equation to calculate the final result. Include dilutions that have a zero count. Report the final result with a "B" qualifier.
EPA Methods:
If all counts are under the lower acceptable limit (20 CFUs) or are both above and below the limit, choose the dilution with the count that is closest to the ideal range to calculate final result and report with a "B" qualifier.
If all counts are above the upper acceptable limit (60 or 80 CFUs), use the dilution with the smallest volume filtered to calculate final result and report with a "B" qualifier.
If counts from all dilutions are zero:
(1) For both methods - Use "1" as the total number of colonies counted and use only the highest filtration volume as total volume in the equation above to calculate final result. Report with a "U" qualifier.
If there are >200 target colonies in all dilutions:
For both methods - Use the upper limit of the ideal range (60 or 80) and the smallest filtration volume in mL to calculate an estimated final result. Report with a "Z" qualifier.
If there are >200 non-target colonies, or if the colonies are not distinct enough to count (confluent growth) in all dilutions:
(1) For both methods - Report as "No Result" with a "Z" qualifier.
Use of Dilution Factor (DF) field
Use the following equation to determine dilution factor for all samples:
DF = 100
V
Verification
Where,
DF = Dilution Factor
V = Total volume (sum of dilutions in mL used in final calculation)
Frequency
Independently verify at least 10 isolated colonies from a positive sample per month.
Verify atypical colonies of different morphological types to check for false negatives.
Also, verify any ambiguous colonies as needed.
Procedure
Use aseptic techniques to transfer growth from each colony into individual tubes. For 10 colonies, there should be 10 tubes total, for each verification test media.
See Table 2 for the method requirements for fecal coliform and Enterococci. Follow the method requirements for all others.


Table 2: Verification Tests

The response bolded in parentheses indicate a positive result for each test.

	Method
	Test
	Test
	Test
	Test
	Test
	Test

	Enterococci
EPA 1600
	BHI Agar Slant

35 ± 0.5°C
48 ± 3 h
(use growth for gram staining)
	BHI

35 ± 0.5°C
24 ± 2 h
(turbidity)
	Gram stain

(gram positive cocci)
	BHI

45 ± 0.5°C
48 ± 3 h
(turbidity)
	BEA

35 ± 0.5°C
48 ± 3 h
(growth w/ black/brown precipitate)
	BHI w/6.5%
NaCl

35 ± 0.5°C
48 ± 3 h
(turbidity)

	Fecal Coliforms
SM9222D
	LTB

35 ± 0.5°C
48 ± 3 h
(turbidity and gas)
	EC

44.5 ± 0.2°C
24 ± 2 h
(turbidity and gas)
	
	
	
	



Reporting
Adjust colony counts for the original positive sample based on percent of colonies verified positive.
(1) For example: A sample dilution has a colony count of 30 fecal coliforms. Ten of these positive blue colonies were used in the verification tests, but only 8 verified positive for both EC and LTB. This means only 80% were verified positive and therefore the final count of 30 is adjusted by 80% to 24 colonies.
For verified samples, report as "Verified" in the comment field.
Data Qualifier Codes - The use of Data Qualifier Codes is not discussed in the methods, but the Department's QA-Rule 62- 160 F.A.C. requires that data qualifiers be used when the data is being submitted to the State. The purpose of the Data Qualifier Codes is to communicate the reliability of the reported data to the consumer. Table 3 identifies those Data Qualifier codes that are generally associated with microbiological data reporting. Others may apply. The laboratory must apply any applicable data qualifiers as listed in Table 1 of the Quality Assurance Rule (62-160, F.A.C.)
Any data point which is derived from any analysis other than the direct calculation of the number of colonies on a membrane filter that were within the recommended range of the method must be qualified with one or more of the Data Qualifier Codes listed below.
Any result associated with a failed QC test must be reported with applicable data qualifiers.
Any result that is associated with a failure to meet test requirements (e.g., holding time, incubation time, etc.) shall also be qualified with applicable data qualifiers.
Failure to report data with appropriate data qualifier codes will be returned to the laboratory without payment for services until corrections are made.


Table 3: Typical Data Qualifier Codes to Be Used When Reporting Microbiological Data to DEP under the Overflow Purchase Order or Contract (others may apply)
	Qualifier
	
	62-160 Regulatory Meaning (rule) or Contract Requirement/Interpretation (contract)

	A
	Rule
	Value reported is the arithmetic mean (average) of two or more determinations. This code shall be used if the reported value is the average of results for two or more discrete and separate samples. These samples shall have been processed and analyzed independently. Do not use this code if the data are the result of replicate analysis on the same sample aliquot, extract or digestate.

	A
	Contract Requirement
	Two or more replicates of the same volume of sample are run and the data averaged.

	B
	Rule
	Results based upon colony counts outside the acceptable range. This code applies to microbiological tests and specifically to membrane filter colony counts. The code is to be used if the colony count is generated from a plate in which the total number of coliform colonies is outside the method indicated ideal range. This code is not to be used if a 100 mL sample has been filtered and the colony count is less than the lower value of the ideal range.

	B
	Contract Requirement
	Based on colony counts outside the method specified range of 20 – 60 colonies per membrane filter. This code is not required if a 100 mL sample has been run, the density reported is below 20 and only this sample value was reported.

	J
	Rule
	Estimated value. A "J" value shall be accompanied by a detailed explanation to justify the reason(s) for designating the value as estimated. Where possible, the organization shall report whether the actual value is estimated to be less than or greater than the reported value. A "J" value shall not be used as a substitute for K, L, M, T, V, or Y, however, if additional reasons exist for identifying the value as an estimate (e.g., matrix spiked failed to meet acceptance criteria), the "J" code may be added to a K, L, M, T, V, or Y. Examples of situations in which a "J" code must be reported include: instances where a quality control item associated with the reported value failed to meet the established quality control criteria (the specific failure must be identified); instances when the sample matrix interfered with the ability to make any accurate determination; instances when data are questionable because of improper laboratory or field protocols (e.g., composite sample was collected instead of a grab sample); instances when the analyte was detected at or above the method detection limit in a blank other than the method blank (such as calibration blank or field-generated blanks and the value of 10 times the blank value was equal to or greater than the associated sample value); or instances when the field or laboratory calibrations or calibration verifications did not meet calibration acceptance criteria.

	J
	Contract Requirement
	In addition to the above examples, other "J" code situations are: quality control duplicate failures, ongoing precision recovery (OPR) spike failures, matrix spike failures, incubation period or temperature failures, other QC check failures.

	O
	Rule
	Sampled, but analysis lost or not performed.

	O
	Contract Requirement
	Sample taken but analysis lost, invalidated, or not performed.

	Q
	Rule
	Sample held beyond the accepted holding time. This code shall be used if the value is derived from a sample that was prepared or analyzed after the approved holding time restrictions for sample preparation or analysis.

	Q
	Contract Requirement
	Sample received after 6 hours OR analyzed beyond 8 hours.

	U
	Rule
	Indicates that the compound was analyzed for but not detected. This symbol shall be used to indicate that the specified component was not detected. The value associated with the qualifier shall be the laboratory method detection limit. Unless requested by the client, less than the method detection limit values shall not be reported (see "T" above).

	U
	Contract Requirement
	Organism was analyzed for but not detected.

	V
	Rule
	Indicates that the analyte was detected at or above the method detection limit in both the sample and the associated method blank and the value of 10 times the blank value was equal to or greater than the associated sample value. Note: unless specified by the method, the value in the blank shall not be subtracted from associated samples.

	V
	Contract Requirement
	Analyte was detected in both samples and method blank. Use this code when the sample result is less than or equal to 10 times the value of the blank. Do not subtract the value of the blank from the sample result.

	Y
	Rule
	The laboratory analysis was from an improperly preserved sample. The data may not be accurate.

	Z
	Rule
	Too many colonies were present for accurate counting. Historically, this condition has been reported as "too numerous to count" (TNTC). The "Z" qualifier code shall be reported when the total number of colonies of all types is more than 200 in all dilutions of the sample. When applicable to the observed test results, a numeric value for the colony count for the microorganism tested shall be estimated from the highest dilution factor (smallest sample volume) used for the test and reported with the qualifier code.

	Z
	Contract Requirement
	Colonies on plate too numerous to count (TNTC). Results shall be reported as the maximum recommended count of typical target colonies (60 CFU /lowest volume used x 100 mL). If atypical, non-target, spreading colonies or other interferences occur where typical target organisms cannot be determined, report "No Result" in the results column and "Z" in the Data Qualifier column.
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