Florida Department of Environmental Protection - Office of Resilience and Coastal Protection (RCP)
Aquatic Preserves (AP) Continuous Water Quality Monitoring Program (CWQMP)
Annual Water Quality Metadata Template*
Aquatic Preserve Name (include Aquatic Preserve letter code here) Water Quality Metadata 

Months and year the documentation covers

Latest Update: Date that the last edits were made

Note: This is a provisional metadata document; it has not been authenticated as of its download date.  Contents of this document are subject to change throughout the QAQC process and it should not be considered a final record of data documentation until that process is complete.  Contact the Aquatic Preserve office [(INSERT EMAIL ADDRESS)] with any additional questions.

I.  Data Set and Research Descriptors

1)  Principal investigator(s) and contact persons – 
[Instructions/Remove: List the staff members responsible for the design, implementation and continuation of the data set.  Include name, title, mailing address, phone number, and email address for the AP Manager, water quality technicians, and person(s) responsible for data management.]
2)  Entry verification – 
[Instructions/Remove: This section explains how the data were verified (QAQC’d) before being sent to the FCO Data Coordinator to be archived into the permanent database.  Specifically, list how your data are acquired, validated, processed, and archived.  Mention how your Aquatic Preserve deals with overlapping data, outliers, etc.  Use the following statement or modify to fit your Aquatic Preserve. Remember to list the person(s) responsible for data management.]
Deployment data are uploaded from the YSI data sonde to a Personal Computer (IBM compatible).  Files are exported from EcoWatch in a comma-delimited format (.CDF), EcoWatch Lite in a comma separated file (CSV) or KOR Software in an Excel File (.XLS) and uploaded to the NERRS Centralized Data Management Office (CDMO) Non-SWMP Data Upload Service where data undergo automated primary QAQC. All pre- and post-deployment data are removed from the file prior to upload.  During primary QAQC, data are flagged if they are missing or out of sensor range.  The edited file is then returned to the FCO Data Coordinator and/or the Aquatic Preserve office for secondary QAQC where it is opened in Microsoft Excel and processed using the CDMO’s NERRQAQC Excel macro.  The macro inserts station codes, creates metadata worksheets for flagged data and summary statistics, and graphs the data for review.  It allows the user to apply QAQC flags and codes to the data, remove any overlapping deployment data, append files, and export the resulting data file for upload to the Aquatic Preserve database.  Upload after secondary QAQC results in ingestion into the Aquatic Preserve database as provisional plus data, and finally tertiary QAQC by the Florida Coastal Office’s Data Coordinator and assimilation into the Aquatic Preserve database as authenticated data.  Where deployment overlap occurs between files, the data produced by the newly calibrated sonde is generally accepted as being the most accurate.  For more information on QAQC flags and codes, see Sections 11 and 12.

3)  Research objectives – 
[Instructions/Remove: Describe briefly the nature of the monitoring program resulting in this data set (for example, control versus impacted site, long term monitoring, spatial or temporal coverage, etc.).  Describe the goal or purpose of this research.]
4)  Research methods – 
[Instructions/Remove: Detail the specifics of all YSI deployments, calibrations, and types of standards used in calibrations, the QAQC of the instruments (with roving data loggers, in-situ samples, etc.) and data collection intervals (include time zone for Local Standard Time, ie: Eastern Standard Time).  If you are reporting chlorophyll fluorescence data, include a statement detailing your methodology and initial QA/QC of this parameter, including verification of accuracy.] 
5)  Site location and character – 
[Instructions/Remove: Describe your Aquatic Preserve office in general and the sampling sites associated with each YSI data sonde.  Include the following in your description for each sampling location.  If certain characteristics apply to all sample sites or the entire Aquatic Preserve they may be discussed in an overview:]

a) latitude and longitude


b) tidal range


c) salinity range


d) type and amount of freshwater input


e) water depth (mean depth or depth range at site, NOT depth of sonde deployment)


f) bottom habitat or type (soft sediment, grassbed, oyster bar, etc)


g) pollutants in area


h) description of watershed draining site 
Aquatic Preserve Station Timeline [Instructions/Remove: Include all stations currently in-use and any decommissioned sites in the table below. Include the site code, the Station name, Location (Latitude/Longitude), Active Dates (note if current). For decommissioned sites include information on why the station was decommissioned and relevant notes.] 

	Station Code
	Station Name
	Location
	Active Dates
	Reason Decommissioned
	Notes

	
	
	
	
	NA
	NA

	
	
	
	
	NA
	NA

	
	
	
	
	NA
	NA

	
	
	
	
	NA
	NA


6)  Data collection period – 
[Instructions/Remove: Include each YSI deployment and retrieval date and time (first and last readings included in the dataset, where sonde was in the deployment tube at the correct depth) for each monitoring site for the year.  Do not include times of pre- and post-deployment or datasondes’ transport.  If necessary, denote deployments that used a different sonde/sensor configuration than others (ex: if ROX and rapid-pulse probes were used, or if an EXO sonde was rotated in).  Also note when data collection began initially for your Aquatic Preserve or sample sites.]

Example:



Deployment

Retrieval



Date/Time

Date/Time



1/02/2013 10:00

1/16/2013 11:00

7)  Distribution – 
[Instructions/Remove: This section will address data ownership and data liability by including something similar to the following excerpt]  
The Principle Investigator (PI) retains the right to be fully credited for having collected and process the data.  Following academic courtesy standards, the Aquatic Preserve site where the data were collected should be contacted and fully acknowledged in any subsequent publications in which any part of the data are used.  The data set enclosed within this package/transmission is only as good as the quality assurance and quality control procedures outlined by the enclosed metadata reporting statement.  The user bears all responsibility for its subsequent use/misuse in any further analyses or comparisons.  

Aquatic Preserve water quality data and metadata can be obtained from the Manager at the individual Aquatic Preserve site (please see Principal Investigators and Contact Persons) and online at the Aquatic Preserves data portal home page www.floridaapdata.org.  Data are available in comma delimited format.  

8)  Associated researchers and projects (link to other products or programs) – 
[Instructions/Remove: Describe briefly other research (data collection) that correlates or enhances the data collected by data sondes.]

II.  Physical Structure Descriptors

9)  Sensor specifications – 
[Instructions/Remove: Include the parameter description, units, sensor type, model #, range of measurement, accuracy and resolution for each sensor for all measuring devices (6600, 6600 EDS, 6600 EDS V2, 6600 V2, or EXO).  Specify if all of your sondes are the same model and have the same configuration.  If not, detail how many of each model you have, what different sensor configurations you use, and where the different models/configurations are deployed.  See the following example, update for your sondes/sensors, and include the disclaimers below.] 

Example:  NE AP deployed mainly 6600 EDS data sondes and one EXO data sonde in 2012.  6600EDS sondes were deployed at sites KD, LC, and NR for all of 2013. EXO deployments occurred at CC only and are marked with an asterisk in the data collection period section.
YSI 6600EDS data sonde:

Parameter: Temperature

Units: Celsius (C)

Sensor Type: Thermistor

Model#: 6560

Range: -5 to 50 C

Accuracy: +/- 0.15

Resolution: 0.01 C

Parameter: Conductivity

Units: milli-Siemens per cm (mS/cm)

Sensor Type: 4-electrode cell with autoranging

Model#: 6560

Range: 0 to 100 mS/cm

Accuracy: +/- 0.5% of reading + 0.001 mS/cm

Resolution: 0.001 mS/cm to 0.1 mS/cm (range dependant)

Parameter: Salinity

Units: parts per thousand (ppt)

Sensor Type: Calculated from conductivity and temperature

Range: 0 to 70 ppt

Accuracy: +/- 1.0% of reading pr 0.1 ppt, whichever is greater

Resolution: 0.01 ppt

Parameter: Dissolved Oxygen % saturation

Units: percent air saturation (%)

Sensor Type: Rapid Pulse - Clark type, polargraphic

Model#: 6562

Range: 0 to 500% air saturation

Accuracy: 0-200% air saturation: +/- 2% of the reading or 2% air saturation, whichever is greater; 200 to 500% air saturation: +/- 6% of the reading

Resolution: 0.1% air saturation

or

Sensor Type: Optical probe w/ mechanical cleaning

Model#: 6150 ROX

Range: 0 to 500% air saturation

Accuracy: 0-200% air saturation: +/- 1% of the reading or 1% air saturation, whichever is greater 200-500% air saturation: +/- 15% or reading

Resolution: 0.1% air saturation

Parameter: Dissolved Oxygen mg/L (Calculated from % air saturation, temperature, and salinity)

Units: milligrams/Liter (mg/L)

Sensor Type: Rapid Pulse - Clark type, polargraphic

Model#: 6562

Range: 0 to 50 mg/L

Accuracy: 0-20 mg/L: +/- 2% of the reading or 0.2 mg/L, whichever is greater

20 to 50 mg/L: +/- 6% of the reading

Resolution: 0.01 mg/L

or

Units: milligrams/Liter (mg/L)

Sensor Type: Optical probe w/ mechanical cleaning

Model#: 6150 ROX

Range: 0 to 50 mg/L

Accuracy: 0-20 mg/L: +/-0.1 mg/l or 1% of the reading, whichever is greater

20 to 50 mg/L: +/- 15% of the reading

Resolution: 0.01 mg/L

Parameter: Non-vented Level - Shallow (Depth)

Units: feet or meters (ft or m)

Sensor Type: Stainless steel strain gauge

Range: 0 to 30 ft (9.1 m)

Accuracy: +/- 0.06 ft (0.018 m)

Resolution: 0.001 ft (0.001 m)

Parameter: pH – bulb probe or EDS flat glass probe

Units: pH units

Sensor Type: Glass combination electrode

Model#: 6561 or 6561FG

Range: 0 to 14 units

Accuracy: +/- 0.2 units

Resolution: 0.01 units

Parameter: Turbidity

Units: nephelometric turbidity units (NTU)

Sensor Type: Optical, 90 degree scatter, with mechanical cleaning

Model#: 6136

Range: 0 to 1000 NTU

Accuracy: +/- 2% of reading or 0.3 NTU (whichever is greater)

Resolution: 0.1 NTU
Parameter: Chlorophyll Fluorescence

Units: micrograms/Liter

Sensor Type: Optical probe w/ mechanical cleaning

Model#: 6025

Range: 0 to 400 ug/Liter

Accuracy: Dependent on methodology

Resolution: 0.1 ug/L chl a, 0.1% FS
YSI EXO Sonde:

Parameter: Temperature

Units: Celsius (C)

Sensor Type: CT2 Probe, Thermistor

Model#: 599870
Range: -5 to 50 C

Accuracy: -5 to 35: +/- 0.01, 35 to 50: +/- .005

Resolution: 0.01 C

Parameter: Conductivity

Units: milli-Siemens per cm (mS/cm)

Sensor Type: CT2 Probe, 4-electrode cell with autoranging

Model#: 599870 

Range: 0 to 200 mS/cm

Accuracy: 0 to 100: +/- 0.5% of reading or 0.001 mS/cm; 100 to 200: +/- 1% of reading

Resolution: 0.001 mS/cm to 0.1 mS/cm (range dependant)

Parameter: Salinity

Units: practical salinity units (psu)/parts per thousand (ppt)

Sensor Type: CT2 probe, Calculated from conductivity and temperature

Range: 0 to 70 psu
Accuracy: +/- 1.0% of reading pr 0.1 ppt, whichever is greater

Resolution: 0.01 psu
OR

Parameter: Temperature

Units: Celsius (C)

Sensor Type: Wiped probe; Thermistor

Model#: 599827

Range: -5 to 50 C

Accuracy: ±0.2 C

Resolution: 0.001 C

Parameter: Conductivity 

Units: milli-Siemens per cm (mS/cm)

Sensor Type: Wiped probe; 4-electrode cell with autoranging 

Model#: 599827

Range: 0 to 100 mS/cm 

Accuracy: ±1% of the reading or 0.002 mS/cm, whichever is greater 

Resolution: 0.0001 to 0.01 mS/cm (range dependent) 

Parameter: Salinity 

Units: practical salinity units (psu)/parts per thousand (ppt)

Model#: 599827

Sensor Type: Wiped probe; Calculated from conductivity and temperature

Range: 0 to 70 ppt 

Accuracy: ±2% of the reading or 0.2 ppt, whichever is greater 

Resolution: 0.01 psu

Parameter: Dissolved Oxygen % saturation

Sensor Type: Optical probe w/ mechanical cleaning

Model#: 599100-01
Range: 0 to 500% air saturation

Accuracy: 0-200% air saturation: +/- 1% of the reading or 1% air saturation, whichever is greater 200-500% air saturation: +/- 5% or reading

Resolution: 0.1% air saturation

Parameter: Dissolved Oxygen mg/L (Calculated from % air saturation, temperature, and salinity)

Units: milligrams/Liter (mg/L)

Sensor Type: Optical probe w/ mechanical cleaning

Model#: 599100-01
Range: 0 to 50 mg/L

Accuracy: 0-20 mg/L: +/-0.1 mg/l or 1% of the reading, whichever is greater

20 to 50 mg/L: +/- 5% of the reading

Resolution: 0.01 mg/L

Parameter: Non-vented Level - Shallow (Depth)

Units: feet or meters (ft or m)

Sensor Type: Stainless steel strain gauge

Range: 0 to 33 ft (10 m)

Accuracy: +/- 0.013 ft (0.004 m)

Resolution: 0.001 ft (0.001 m)

Parameter: pH 

Units: pH units

Sensor Type: Glass combination electrode

Model#: 599701(guarded) or 599702(wiped)
Range: 0 to 14 units

Accuracy: +/- 0.1 units within +/- 10° of calibration temperature, +/- 0.2 units for entire temperature range

Resolution: 0.01 units

Parameter: Turbidity

Units: formazin nephelometric units (FNU)

Sensor Type: Optical, 90 degree scatter

Model#: 599101-01
Range: 0 to 4000 FNU

Accuracy: 0 to 999 FNU: 0.3 FNU or +/-2% of reading (whichever is greater); 1000 to 4000 FNU +/-5% of reading

Resolution: 0 to 999 FNU: 0.01 FNU, 1000 to 4000 FNU: 0.1 FNU

Parameter: Chlorophyll

Units: micrograms/Liter

Sensor Type: Optical probe 

Model#: 599102-01 

Range: 0 to 400 ug/Liter

Accuracy: Dependent on methodology

Resolution: 0.1 ug/L chl a, 0.1% FS

Include the following DO (unless ALL your sondes are EDS or have an Optical DO sensor), Depth, Salinity and Turbidity data disclaimers: 
Dissolved Oxygen Qualifier (Rapid Pulse / Clark type sensor): 

The reliability of dissolved oxygen (DO) data collected with the rapid pulse / Clark type sensor after 96 hours post-deployment for non-EDS (Extended Deployment System) data sondes may be problematic due to fouling which forms on the DO probe membrane during some deployments (Wenner et al. 2001).  Some Reserves utilize the YSI 6600 EDS data sondes, which increase DO accuracy and longevity by reducing the environmental effects of fouling.  Optical DO probes have further improved data reliability.  The user is therefore advised to consult the metadata for sensor type information and to exercise caution when utilizing rapid pulse / Clark type sensor DO data beyond the initial 96-hour time period.  Potential drift is not always problematic for some uses of the data, i.e. periodicity analysis.   It should also be noted that the amount of fouling is very site specific and that not all data are affected.  If there are concerns about fouling impacts on DO data beyond any information documented in the metadata and/or QAQC flags/codes, please contact the Research Coordinator at the specific NERR site regarding site and seasonal variation in fouling of the DO sensor. 

Depth Qualifier: 

YSI data sondes can be equipped with either vented or non-vented depth/level sensors.  Readings for both vented and non-vented sensors are automatically compensated for water density change due to variations in temperature and salinity; but for all non-vented depth measurements, changes in atmospheric pressure between calibrations appear as changes in water depth.  The error is equal to approximately 1.02 cm for every 1 millibar change in atmospheric pressure and is eliminated for vented sensors because they are vented to the atmosphere throughout the deployment time interval.  

Standard calibration protocol calls for all non-vented depth sensors to read 0 meters at a (local) barometric pressure of 1013.25 mb (760 mm/hg).  To achieve this, each site calibrates their depth sensor with a depth offset number, which is calculated using the actual atmospheric pressure at the time of calibration and the equation provided in the Aquatic Preserve calibration sheet or digital calibration log.  This offset procedure standardizes each depth calibration. If accurate atmospheric pressure data are available, non-vented sensor depth measurements can be corrected. The Principal Investigator should be contacted in order to obtain information regarding atmospheric pressure data availability.

Salinity Units Qualifier:

The 6600 series sondes report salinity in parts per thousand (ppt) units, the EXO sondes report practical salinity units (psu). These units are essentially the same and for Aquatic Preserve purposes are understood to be equivalent, however psu is considered the more appropriate designation. Moving forward the Aquatic Preserve program will assign psu salinity units for all data regardless of sonde type. 

Turbidity Qualifier:
The 6600 series sondes report turbidity in nephelometric turbidity units (NTU), the EXO sondes use formazin nephelometric units (FNU). These units are essentially the same but indicate a difference in sensor methodology, for Aquatic Preserve purposes they will be considered equivalent.  Moving forward, the Aquatic Preserve program will use FNU/NTU as the designated units for all turbidity data regardless of sonde type. If turbidity units and sensor methodology are of concern, please see the Sensor Specifications portion of the metadata.

Chlorophyll Fluorescence Disclaimer:


YSI chlorophyll sensors (6025 or 599102-01) are designed to serve as a proxy for chlorophyll concentrations in the field for monitoring applications and complement traditional lab extraction methods; therefore, there are accuracy limitations associated with the data that are detailed in the YSI manual including interference from other fluorescent species, differences in calibration method, and effects of cell structure, particle size, organism type, temperature, and light on sensor measurements.
10)  Coded variable definitions – 
[Instructions/Remove: List the sampling station, sampling site code, and station code used in the data.]
Sampling station:

Sampling site code:
Station code:

Sengstacken Arm

SE


sossewq

Winchester Arm

WI


soswiwq

Valino Island

VA


sosvawq

Charleston Bridge

CH


soschwq

11)  QAQC flag definitions – 
[Instructions/Remove: This section details the automated and secondary QAQC flag definitions.  Include the following excerpt:]
QAQC flags provide documentation of the data and are applied to individual data points by insertion into the parameter’s associated flag column (header preceded by an F_).   During primary automated QAQC (performed by the CDMO), -5, -4, and -2 flags are applied automatically to indicate data that is missing and above or below sensor range.  All remaining data are then flagged 0, passing initial QAQC checks.   During secondary and tertiary QAQC 1, -3, and 5 flags may be used to note data as suspect, rejected due to QAQC, or corrected.

-5
Outside High Sensor Range

-4
Outside Low Sensor Range

-3

Data Rejected due to QAQC

-2

Missing Data

-1

Optional SWMP Supported Parameter
 0

Data Passed Initial QAQC Checks
 1

Suspect Data

 2

Open - reserved for later flag
 3

Calculated data: non-vented depth/level sensor correction for changes in barometric pressure
 4

Historical Data:  Pre-Auto QAQC

 5

Corrected Data

12)  QAQC code definitions – 
[Instructions/Remove: This section details the secondary QAQC Code definitions used in combination with the flags above.  Include the following excerpt:]
QAQC codes are used in conjunction with QAQC flags to provide further documentation of the data and are also applied by insertion into the associated flag column.  There are three (3) different code categories, general, sensor, and comment.  General errors document general problems with the deployment or YSI datasonde, sensor errors are sensor specific, and comment codes are used to further document conditions or a problem with the data.  Only one general or sensor error and one comment code can be applied to a particular data point, but some comment codes (marked with an * below) can be applied to the entire record in the F_Record column.  

General Errors


GIC
No instrument deployed due to ice


GIM
Instrument malfunction

GIT
Instrument recording error; recovered telemetry data

GMC 
No instrument deployed due to maintenance/calibration

GNF
Deployment tube clogged / no flow


GOW
Out of water event


GPF
Power failure / low battery


GQR
Data rejected due to QA/QC checks

GSM
See metadata

Corrected Depth/Level Data Codes


GCC
Calculated with data that were corrected during QA/QC

GCM
Calculated value could not be determined due to missing data


GCR
Calculated value could not be determined due to rejected data


GCS
Calculated value suspect due to questionable data


GCU 
Calculated value could not be determined due to unavailable data

Sensor Errors


SBO
Blocked optic


SCF
Conductivity sensor failure

SCS

Chlorophyll spike

SDF
Depth port frozen


SDG
Suspect due to sensor diagnostics


SDO
DO suspect


SDP
DO membrane puncture


SIC

Incorrect calibration / contaminated standard


SNV
Negative value


SOW
Sensor out of water


SPC
Post calibration out of range


SQR
Data rejected due to QAQC checks


SSD
Sensor drift


SSM
Sensor malfunction


SSR

Sensor removed / not deployed


STF
Catastrophic temperature sensor failure


STS

Turbidity spike


SWM
Wiper malfunction / loss

Comments


CAB*
Algal bloom


CAF
Acceptable calibration/accuracy error of sensor


CAP
Depth sensor in water, affected by atmospheric pressure


CBF
Biofouling


CCU
Cause unknown


CDA*
DO hypoxia (<3 mg/L)


CDB*
Disturbed bottom


CDF
Data appear to fit conditions


CFK*
Fish kill

CIP
*
Surface ice present at sample station

CLT*
Low tide

CMC*
In field maintenance/cleaning


CMD*
Mud in probe guard

CND
New deployment begins


CRE*
Significant rain event


CSM*
See metadata


CTS
Turbidity spike

CVT*
Possible vandalism/tampering

CWD*
Data collected at wrong depth

CWE*
Significant weather event
13)  Post deployment information – 
[Instructions/Remove: Use this section for documentation of post calibration information for instruments deployed at each site.  At a minimum, include: Date (specify if this is the deployment begin date or date of post calibration), SpCond, DO%, pH (7), and Turb (0 NTU).  Depth and additional pH and Turb post cal information are also beneficial.  If using the summary table option in the online deployment interface, you may copy and paste the exported tables here and edit them as necessary (please verify contents).]

14)  Other remarks/notes – 
[Instructions/Remove: Use this section for further documentation of the research data set.  Include any additional notes regarding the data set in general, circumstances not covered by the flags and comment codes, or specific data that were coded with the CSM “See Metadata” comment code.  You may include the metadata worksheets here if so desired.  You may also include information on major storms or precipitation events that could have affected the data recorded at the sample sites.  Include the following excerpt:]
Data are missing due to equipment or associated specific probes not being deployed, equipment failure, time of maintenance or calibration of equipment, or repair/replacement of a sampling station platform.  Any NANs in the dataset stand for “not a number” and are the result of low power, disconnected wires, or out of range readings.  If additional information on missing data is needed, contact the Aquatic Preserve office.
* Modified from the NOAA National Estuarine Research Reserve System’s (NERRS) 

System-wide Monitoring Program (SWMP) Centralized Data Management Office (CDMO) (2019)


