Grand Bay (GND) National Estuarine Research Reserve Water Quality Metadata

January – December 2004

Latest Update:  October 5, 2005

I. Data Set & Research Descriptors

1) Principal investigators & contact persons:

Address:

Grand Bay National Estuarine Research Reserve




6005 Bayou Heron Road




Moss Point, MS  39562




Phone:  (228) 475-7047




Fax:      (228) 475-8097

Contact Persons:
Dr. Mark Woodrey, Research Coordinator 




E-mail:  mark.woodrey@dmr.state.ms.us



(228) 475-7047, ext. 104




Christine Walters, Research Technician




E-mail:  christine.walters@dmr.state.ms.us



(228) 475-7047, ext. 103

2) Entry verification:

Deployment data (.DAT files) are uploaded from the YSI 6600 data logger to a Personal Computer (IBM compatible).  Data plots are produced and examined and erroneous data are detected using the PC6000 or EcoWatch software from YSI.  Notes are made of any unusual data during that deployment.  Files are exported from EcoWatch in a comma-delimited format (CSV) and opened in Microsoft Excel for pre-processing with the EQWin format macro that was developed by the Centralized Data Management Office (CDMO).  Data files are revised using the EQWinformat.xls macros that: 1) ensure parameters are in the correct order; 2) convert depth in feet to depth in meters; 3) format the data to the correct number of decimal points; 4) insert identifying station codes; 5) insert a corrected time column; and 6) allows the user to remove any pre- and post-deployment data from the file.  Where deployment overlaps occur between files, the data produced by the newly calibrated sonde is accepted as being the most accurate.  

The pre-processed data are then copied into EQWin where: 1) the station and parameters are verified against the database; 2) the file configurations are checked; 3) the date and time formats are verified; 4) data are checked for duplication; 5) data are checked for outliers (data outside the acceptable range for the sensors) and outlier reports produced; and 6) graphs are generated.  The reports and graphs are printed and the data reviewed.  Data at the beginning and end of each data record when the instrument was out of the water are deleted.  These data are identified by field notes that document the times of deployment and retrieval and by the sudden change in Specific Conductivity and Depth records.  Data in the remainder of the record are not deleted unless supporting reasons can be documented.  EQWin is also used to generate statistics, view graphs, create customized queries and reports of the data, cross query the water, weather and nutrient data and finally export the data to the CDMO.  

The anomalous data are evaluated to determine whether to flag or delete the suspect data.  Data are flagged if the values are: 1) outside the range expected for the site (see Site Location and Character, Section 5), 2) outside the range of measurements and accuracy established for the sensors (see Section 9), or 3) outside the range established for good water quality conditions (e.g., Turbidity >150 NTU, negative Turbidity, variable DO, or sudden data spikes).  Data outside the acceptable range of water quality for a particular site are investigated for validity based on weather data, field observations, QC checks, data printouts, and instrument diagnostics.  Data are deleted if the anomalies are attributed to: 1) sensor malfunction - if the voltage reading of the sensor is outside the range established for the sensor or the sensor will not calibrate, 2) exposure of sensors during low tide - identified by unusual Depth, Temperature, and Specific Conductivity data, or 3) fouling of sensors by aquatic organisms, debris or sediment - detected by comparing in situ sensor with measurements (see Section 4).  Turbidity readings > 1000 NTU are deleted.  In addition, sensor readings that differ significantly (>10%) from standard solutions (e.g., Conductivity) suggest that the sensor was fouled during deployment.  After corrections are made to the pre-processed data in Excel, it is imported into the EQWin database and text files are submitted to the CDMO.  All raw .csv files are also sent to the CDMO via FTP for archival.  Christine Walters is responsible for data management.

3) Research objectives:

The National Estuarine Research Reserve (NERR) System-wide Monitoring Program (SWMP) was designed to fulfill two major overall goals:  1) to support state-specific non-point pollution control programs by establishing local networks of continuous water quality monitoring stations in representative protected estuarine ecosystems and 2) to develop a nation-wide database on baseline environmental conditions in the NERR system of estuaries.  The specific goal of SWMP is to identify and track short-term variability and long-term changes in the integrity and biodiversity of representative estuarine ecosystems and coastal watersheds for the purpose of contributing to effective national, regional, and site specific coastal zone management.  This comprehensive program consists of three phased components:  1) abiotic factors such as water quality and meteorological monitoring; 2) biodiversity monitoring; and 3) land-use planning analysis.  With the initial focus of phase 1, the NERR SWMP will provide data necessary for intra- and inter- site baseline studies, trend analyses, and impact assessment.

Four long-term monitoring stations have been established across the Grand Bay NERR in order to collect essential baseline water quality information to improve our understanding of the tidal dynamics and freshwater inputs into this system.  Specifically, the Grand Bay NERR systemwide monitoring program stations collect continuous data to address the following objectives: (1) track short-term variability and long-term changes in estuarine water parameters within three different regions within the reserve and (2) provide bayou-specific water quality data to be applied towards the development of a hydrologic model for the Grand Bay NERR.

The Grand Bay NERR is part of the Grand Bay coastal streams watershed which consists of three primary sub-watersheds that provide much of the freshwater inputs into the system. The Bayou Heron site, located in the upper reaches of the Bayou Heron sub-watershed, monitors water quality for a semi-pristine area with no development and serves as a reference site for the reserve. The Bayou Cumbest site monitors water quality for the Bayou Cumbest sub-watershed which is a moderately impacted area with some residential housing development and non-point source pollution issues related to failing septic tanks (i.e., elevated levels of fecal coliforms).  Located towards the southern end of the Bangs Lake sub-watershed, the Bangs Lake site monitors water quality for a second impacted area with minimal residential development.  Although this sub-watershed has less development than the Bayou Cumbest sub-watershed, a recent study found extremely elevated levels of fecal coliforms.  Subsequent investigations of the Bangs Lake area showed a small drainage ditch running directly into the northern end of the sub-watershed from several residential housing units with failing septic systems.  The fourth water quality monitoring site, Crooked Bayou, is located near the south-central boundary of the reserve and was located to provide baseline data of the relative influence of marine inputs and tidal influence from the East Mississippi Sound. 

Current and future research projects will be developed around this monitoring program.  The four sites identified here monitor areas with varying degrees of human disturbance and impacts, providing an excellent framework for developing reserve-wide research projects.

4) Research methods:

Sonde cleaning and calibrations of the DO, Conductivity, Depth, pH, and Turbidity probes are performed as outlined in the YSI manual.  For Conductivity and Salinity, YSI calibrator solution 3169 (50,000 µS/cm) is used without dilution.  For pH calibrations, YSI calibrator solution 3822 and 3823 are used for pH 7 and 10, respectively.  A two-point calibration is used for Turbidity, distilled water serves as the calibrator solution for 0 NTU and YSI 6073G is used for 123 NTU.  Depth is calibrated in air and is barometrically corrected.  The DO membrane is replaced and calibrated every deployment.  It is allowed to stretch for 16-20 hours, and re-calibrated prior to actual deployment.  The sonde is programmed to brush the probes 1 minute prior to the actual measurement.  All data should be recorded in Central Standard Time; however, all data recorded at the Grand Bay NERR during 2004 were recorded in Daylight Savings Time.    

One data logger is deployed at each permanent monitoring station in the Grand Bay estuary at all times.  Two permanently assigned data loggers are interchanged among each site.  Sites are accessed using a small skiff equipped with an outboard motor.  During transport, each sonde is wrapped in a white towel soaked in tap water and placed horizontally in a cooler for insulation against jarring.  For deployment, the data loggers are affixed to a PVC rack using a stainless steel hose clamp, as well as, hung by the pail from a PVC hook built into the rack for additional support.  This rack is lowered into a five inch diameter stainless steel (SS) pipe that has been bolted to a log piling driven into the mud at each site.  The SS pipes have cut outs to ensure adequate tidal flushing and exposure of the probes to ambient water conditions.  A grate across the bottom of the pipe prevents the rack from descending beyond the bottom of the pipe and ensures that the logger monitors at the same depth on every deployment.  The pipes, along with the probes, are also coated with an anti-fouling paint to minimize biofouling.   

As a quality assurance measure, a discreet reading is taken with a freshly calibrated sonde and recorded on the calibration sheet during sonde deployment and retrieval.  During retrieval, the data loggers are again wrapped in a saturated white towel and placed in a cooler for transport to the lab.  At least two data points are recorded while the sonde is wrapped in the towel to record post-deployment dissolved oxygen in 100% water-saturated air.  The other post-deployment calibrations are performed in the laboratory prior to cleaning to determine if instrument drift has occurred and to evaluate the validity of the data.  After post-deployment calibrations, the sondes are cleaned and stored in calibration cups until the next deployment.  

5) Site location and character:

Thousands of years ago, the Escatawpa River built a sizable delta in southeast Mississippi.  The deterioration of this delta began when the Escatawpa River changed its course hundreds of years ago.  In 1999, the retrograding delta became home to the 24th National Esturarine Research Reserve, the Grand Bay NERR.    

The four water quality monitoring sites within the Grand Bay NERR have a tidal range of approximately 2 feet.  Additional site specific characteristics are as follows:  

a) Bayou Heron (BH):  [30° 25.068’ N, 88° 24.324’W].   The Bayou Heron site provides water quality data for the Bayou Heron sub-watershed.  The water depth range is from .16 m to 1.69 m and the salinity range is from 0 ppt to 25.3 ppt.  The bottom habitat at this site is soft sediments.  

b) Crooked Bayou (CR):  [30° 21.594’N, 88° 25.140’W] January 22 – May 6, 2004; [30° 21.594’N, 88° 25.140’W] August 5 – to present.  The Crooked Bayou site is not associated with a freshwater sub-watershed but rather is located to provide data on the marine inputs and tidal influence of the East Mississippi Sound into the reserve.  The water depth range is from 0 m to 1.27 m and the salinity range is from 9.1 ppt to 29.1 ppt.  This site also contains soft sediments with unconsolidated oyster shell reefs.
c) Bayou Cumbest (BC):  [30° 23.016’N, 88° 26.184’W].   The Bayou Cumbest site monitors water quality for the Bayou Cumbest sub-watershed.  The water depth range is from 0 m to 1.10 m and the salinity range is from 0.5 ppt to 27.8 ppt.  The site is located in soft sediments with unconsolidated oyster shell reefs.
d) Bangs Lake (BL):  [30° 21.426’N, 88° 27.774’W].  The Bangs Lake site monitors the water quality of the Bangs Lake sub-watershed.  The water depth range is from 0 m to 1.37 m and the salinity range is from 9.6 ppt to 28.0 ppt. The site is located on a soft sediment bottom.   

6) Data Collection Periods:

Data loggers were first deployed at sites Bayou Heron (BH) and Crooked Bayou (CR) on January 22, 2004.  Bayou Heron (BH) has been continuously in service since then.  Crooked Bayou (CR) was not in service during the following times for the following reasons:  May 6 – August 5, 2004, loss of the permanent log piling at the original site [30° 21.594’N, 88° 25.140’W] and relocation of the site to the weather station upon completion of the weather station in August [30° 21.594’N, 88° 25.140’W]; August 19 - August 26, 2004, altering the deployment pipe in order to lower the sonde to .25 meters.  Additional data loggers were deployed at sites Bayou Cumbest (BC) and Bangs Lake (BL) on March 25, 2004 and have been continuously in service since then.  In 2004, the collection dates and times were:

Site
Deploy Date
Time
Retrieve Date
Time


Bayou Heron


01/22/04
1800
02/05/04
1200



02/05/04
1230
02/12/04
1130



02/12/04
1200
02/19/04
1130


02/19/04
1200    02/26/04
1030



02/26/04
1100
03/04/04
0930



03/04/04
1000
03/12/04
1130



03/12/04
1200
03/25/04
1230



03/25/04
1300
04/01/04
1430



04/01/04
1500
04/15/04
1100



04/15/04
1130
04/22/04
1000



04/22/04
1030
05/06/04
0930



05/06/04
1000
05/13/04
0930



05/13/04
1000
05/20/04
1000



05/20/04
1030
05/27/04
1030



05/27/04
1100
06/03/04
1430



06/03/04
1500
06/10/04
1000



06/10/04
1100
06/17/04
1030



06/17/04
1100
06/24/04
1000



06/24/04
1030
07/01/04
1000



07/01/04
1030
07/08/04
1130



07/08/04
1200
07/16/04
1100



07/16/04
1130
07/22/04
1500



07/22/04
1530
08/05/04
1100



08/05/04
1130
08/12/04
1030



08/12/04
1100
08/19/04
1200



08/19/04
1230
08/26/04
1200



08/26/04
1300
09/02/04
1030



09/02/04
1100
09/09/04
1000



09/09/04
1030
09/23/04
0930



09/23/04
1000
10/07/04
1030



10/07/04
1100
10/29/04
1030



10/29/04
1100
11/18/04
1100



11/18/04
1130
12/07/04
1400



12/07/04
1430
01/14/04
0930


Site
Deploy Date
Time
Retrieve Date
Time


Crooked Bayou


01/22/04
1800
02/05/04
1200



02/05/04
1230
02/12/04
1200


02/12/04
1230
02/19/04
1500



02/19/04
1530
02/26/04
1330



02/26/04
1400
03/04/04
1230



03/04/04
1300
03/12/04
1230



03/12/04
1300
03/25/04
1300



03/25/04
1330
04/01/04
1030



04/01/04
1100
04/15/04
1130



04/15/04
1200
05/06/04
1200
*


08/05/04
1200
08/12/04
1100



08/12/04
1200
08/19/04
1030
**


08/26/04
1100
09/02/04
1230



09/02/04
1300
09/09/04
1000



09/09/04
1100
09/23/04
1000



09/23/04
1030
10/07/04
1100



10/07/04
1130
10/29/04
1200
***


10/29/04
1230
11/18/04
1130



11/18/04
1230
12/07/04
1430



12/07/04
1500
01/06/04
1300


*     Denotes a time period between deployments, deployment structure damaged.


**   Denotes a time period between deployments, deployment pipe being altered.

*** Sonde deployed, file not retrieved due to circuit board failure.

Site
Deploy Date
Time
Retrieve Date
Time


Bayou Cumbest


03/25/04
1400
04/01/04
1100



04/01/04
1130
04/15/04
1200



04/15/04
1230
04/22/04
1100



04/22/04
1130
05/06/04
1030



05/06/04
1100
05/13/04
1200



05/13/04
1230
05/20/04
1100



05/20/04
1130
05/27/04
1100



05/27/04
1130
06/03/04
1500



06/03/04
1530
06/10/04
1100



06/10/04
1200
06/17/04
1100



06/17/04
1130
06/24/04
1030



06/24/04
1100
07/01/04
1100



07/01/04
1130
07/08/04
1230



07/08/04
1300
07/16/04
1130



07/16/04
1200
07/22/04
1530



07/22/04
1600
08/05/04
1200



08/05/04
1230
08/12/04
1200



08/12/04
1230
08/19/04
1230



08/19/04
1300
08/26/04
1300



08/26/04
1330
09/02/04
1100



09/02/04
1130
09/09/04
1030



09/09/04
1100
09/23/04
1030



09/23/04
1100
10/07/04
1200



10/07/04
1300
10/29/04
1130



10/29/04
1200
11/18/04
1230



11/18/04
1300
12/07/04
1500



12/07/04
1530
01/14/04
1200


Site
Deploy Date
Time
Retrieve Date
Time


Bangs Lake
03/25/04
1430
04/01/04
1300



04/01/04
1330
04/15/04
1230



04/15/04
1300
04/22/04
1130



04/22/04
1200
05/06/04
1030



05/06/04
1100
05/13/04
1030



05/13/04
1100
05/20/04
1130



05/20/04
1200
05/27/04
1130



05/27/04
1200
06/03/04
1530



06/03/04
1600
06/10/04
1130



06/10/04
1200
06/17/04
1130



06/17/04
1200
06/24/04
1100



06/24/04
1130
07/01/04
1100



07/01/04
1200
07/08/04
1230



07/08/04
1300
07/16/04
1200



07/16/04
1230
07/22/04
1600



07/22/04
1630
08/05/04
1230



08/05/04
1300
08/12/04
1230



08/12/04
1300
08/19/04
1300



08/19/04
1330
08/26/04
1330



08/26/04
1400
09/02/04
1230



09/02/04
1300
09/09/04
1100



09/09/04
1130
09/23/04
1100



09/23/04
1130
10/07/04
1300



10/07/04
1330
10/29/04
1130



10/29/04
1200
11/18/04
1230



11/18/04
1300
12/07/04
1530



12/07/04
1600
01/14/04
1230


7) Distribution 

 According to the Ocean and Coastal Resource Management Data Dissemination Policy for the NERRS System-wide Monitoring Program, NOAA/ERD retains the right to analyze, synthesize and publish summaries of the NERRS System-wide Monitoring Program data.  The Principal Investigator (PI) retains the right to be fully credited for having collected and processed the data.  Following academic courtesy standards, the PI and NERR site where the data were collected will be contacted and fully acknowledged in any subsequent publications in which any part of the data are used.  Manuscripts resulting from the NOAA/OCRM supported research that are produced for publication in open literature, including refereed scientific journals, will acknowledge that the research was conducted under an award from the Estuarine Reserves Division, Office of Ocean and Coastal Resource Management, National Ocean Service, National Oceanic and Atmospheric Administration.  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.  The Federal government does not assume liability to the Recipient of third persons, nor will the Federal government reimburse or indemnify the Recipient for its liability due to any losses resulting in any way from the use of this data.

NERR water quality data and metadata can be obtained from the Research Coordinator at the individual NERR site (please see section 1. Principal investigators and contact persons), from the Data Manager at the Centralized Data Management Office (please see personnel directory under general information link on CDMO home page) and online at the CDMO home page http://cdmo.baruch.sc.edu.  Data are available in text tab-delimited format, Microsoft Excel spreadsheet format and comma-delimited format.

8) Associated researchers and projects: 

Several research and monitoring projects are currently using the water quality data from the Grand Bay NERR.  These projects are listed below:

· A Regional Synthesis of Hurricane Impacts in the Gulf of Mexico:  Water quality changes at several National Estuarine Research Reserves Sites – Collaborative project between the Rookery Bay, Apalachicola, Weeks Bay, and Grand Bay NERRs;

· Development of a Hydrology Model for the Grand Bay NERR – collaborative project between Grand Bay NERR staff and Mississippi State University;

· Distribution and Abundance of Submerged Aquatic Vegetation at the Grand Bay NERR – a project being conducted by Grand Bay NERR staff; 

· Influence of Climatic Factors on Fecal Coliform Dynamics in the Grand Bay NERR  - collaborators: Dr. Paulinus Chigbu (Jackson State University - JSU), Scott Gordon (MS Department of Marine Resources - DMR), Tom Strange (Stennis Space Center), Dr. Paul Tchounwou (JSU), Dr. Ibrahim Farah (JSU); 

· Assessment of the Microbial Quality of Water in the Pearl River and the Grand Bay NERR - collaborators: Dr. Ibrahim Farah (JSU),  Dr. Paul Tchounwou (JSU), Dr. Paulinus Chigbu (JSU), Dr. Mark Woodrey (Mississippi State University/Grand Bay NERR);

· Assessment of the Spatial and Temporal Distribution of Fish and Macroinvertebrates in Relation to Water Quality in the Grand Bay NERR - collaborators: Dr. Paulinus Chigbu (JSU), Dr. Kenneth Goldman (JSU), Dr. Paul Tchounwou (JSU), Dr. Ibrahim Farah (JSU), Dr. Mark Woodrey (MSU/NERR); and 

· Ecotoxicology Studies of the Pearl River and the Grand Bay NERR - collaborators: Dr. Paul Tchounwou (JSU), Dr. Paulinus Chigbu (JSU), Dr. Ibrahim Farah (JSU), Dr. Mark Woodrey (MSU/NERR).

II. Physical Structure Descriptors

9) Sensor Specifications:

YSI 6600/YSI 6600EDS data logger

Parameter: Temperature 

Units: Celsius (C)

Sensor Type: Thermistor

Model #: 6560

Range: -5 to 45 °C
Accuracy: +/-0.15 °C 

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 dependent)

Parameter: Salinity

Units: parts per thousand (ppt)

Sensor Type: Calculated from conductivity and temperature

Range: 0 to 70 ppt 

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

Resolution: 0.01 ppt

Parameter: Dissolved Oxygen % saturation

Units: percent air saturation (%)

Sensor Type: Rapid Pulse – Clark type, polarographic

Model #: 6562

Range: 0 to 500 % air saturation 

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

Resolution: 0.1 % air saturation

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

Units: milligrams per Liter (mg/L)

Sensor Type: Rapid Pulse – Clark type, polarographic 

Model #: 6562

Range: 0 to 50 mg/L 

Accuracy: 0 to 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

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 (EDS probes)

Units: units

Sensor Type: Glass combination electrode

Model #: 6561

Range: 0 to 14 units

Accuracy: +/- 0.2 units

Resolution: 0.01 units

Parameter: Turbidity

Units: nephelometric turbidity units (NTU)

Sensor Type: Optical, 90 ° scatter, with mechanical cleaning
Model #: 6136

Range: 0 to 1000 NTU

Accuracy: +/- 5 % reading or 2 NTU (whichever is greater)

Resolution: 0.1 NTU
Dissolved Oxygen qualifier:  The reliability of the dissolved oxygen (DO) data 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).  Many reserves have upgraded to YSI 6600 EDS data sondes, which increase DO accuracy and longevity by reducing the environmental effects of fouling.  The user is therefore advised to consult the metadata and to exercise caution when utilizing the DO data beyond the initial 96-hour time period.  However, this potential drift is not always problematic for some uses of the data, ie. periodicity analysis. It should be noted that the amount of fouling is site specific and that not all data are affected.  The Research Coordinator at the specific NERR site should be contacted concerning the reliability of the DO data because of the site and seasonal variation in the fouling of the DO sensor. All data sondes used at GND NERR sites in 2004 were EDS models.

Depth qualifier:  The NERRS System-Wide Monitoring Program utilizes YSI data sondes that can be equipped with either depth or water level sensors.  Both sensors measure water depth, but by convention, level sensors refer to atmospherically vented measurements and depth refers to non-vented measurements.  Standard calibration protocols for the non-vented sensor use the atmosphere pressure at the time of calibration.  Therefore, changes in atmospheric pressure between calibrations appear as changes in water depth.  The error is equal to approximately 1.03 cm for every 1 millibar change in atmospheric pressure.  This error is eliminated for level sensors because they are vented to the atmosphere throughout the deployment time interval.  If proper atmospheric pressure data are available, non-vented sensor depth measurements can be corrected for deployments between calibrations. Readings for both vented and non-vented sensors are automatically compensated for water density changes due to variations in temperature and salinity.  The Research Coordinator at the specific NERR site should be contacted in order to obtain information regarding atmospheric pressure data availability. All data sondes used at the GND NERR sites in 2004 were non-vented models.
10) Coded variable definitions:  

Sampling station:

Sampling site code:

Station Code:

Bayou Heron



BH


gndbhwq

Crooked Bayou


CR


gndcrwq

Bayou Cumbest


BC


gndbcwq

Bangs Lake



BL


gndblwq

11) Anomalous/Suspect Data:  

Bayou Heron

a) Deployment “BHWQ0401” contains suspect Dissolved Oxygen readings, beginning around 4/9/04 2130 and ending with the deployment on 4/15/04 1100.  Biofouling of the probe is apparent.

Crooked Bayou

a) Deployment “CRWQ0312” contains suspect Temperature and Salinity readings, beginning around 3/23/04 1030 and ending with the deployment on 3/25/04 1300.  The file contains depressed values towards the end of the deployment.

b) Deployments “CRWQ0401” & “CRWQ0415” contain suspect data for all parameters, beginning during the first deployment around 4/12/04 1230 and ending with the second deployment at 5/6/04 1200 when both sonde and deployment pipe were removed from the site.  Data suggest possible relocation of the probes in the water column when the deployment structure was damaged and fell over during deployment “CRWQ0401”.  

Bayou Cumbest

a) Readings “gndbcwq 6/17/2004 0930-1000” contain suspect Dissolved Oxygen readings.  Cause unknown.

Bangs Lake

a) Reading “gndblwq 3/29/2004 0600” contains suspect Dissolved Oxygen readings.  The readings are low, but are believed to be real. 

12) Deleted Data:  

Note : The average overall depth of 70-80% of the waterways of the Grand Bay NERR is between .6-.9 meters.  With an average tidal range of .6 meters, instruments located .5 meters (SWMP protocol) from the bottom are often out of the water.  Amendments to SWMP protocol are being made at the Grand Bay NERR to lessen the effects of the tide on data collection (i.e. the instruments are being lowered to .25 meters to increase the number of data points collected).  All data were deleted when sudden changes in Specific Conductivity and Depth records indicated that the sondes were out of the water.  

Bayou Heron

August

8/24/04 0930 – 08/26/04 1200 turbidity deleted due to biofouling of sensor

Crooked Bayou

January

All data were deleted due to depth values indicating sonde was out of water:

1/23/2004
730
-
1/23/2004
1100

1/27/2004
2330
-
1/28/2004
430

February

02/12/04 1230 – 02/19/04 1500 turbidity deleted due to malfunctioning of sensor 

All data were deleted due to depth values indicating sonde was out of water:

2/3/2004
530
-
2/3/2004
1030

2/4/2004
600
-
2/4/2004
800

2/7/2004
800
-
2/7/2004
1200

2/8/2004
530
-
2/8/2004
1100

2/9/2004
800
-
2/9/2004
830

2/15/2004
500
-
2/15/2004
1000

2/16/2004
230
-
2/16/2004
1000

2/17/2004
300
-
2/17/2004
1000

2/18/2004
330
-
2/18/2004
1230

2/19/2004
430
-
2/19/2004
1130

2/21/2004
1000




2/23/2004
1500
-
2/23/2004
1700

2/28/2004
030
-
2/28/2004
430

March

All data were deleted due to depth values indicating sonde was out of water:

3/9/2004
1900
-
3/10/2004
230

3/10/2004
2200
-
3/10/2004
2300

3/12/2004
200




3/13/2004
200
-
3/13/2004
330

3/17/2004
730

April

All data were deleted due to depth values indicating sonde was out of water:

4/2/2004
530
-
4/2/2004
630

August 

All data were deleted due to depth values indicating sonde was out of water:

8/5/2004
1200
-
8/7/2004
200

8/7/2004
700
-
8/7/2004
1800

8/8/2004
1430
-
8/8/2004
2100

8/9/2004
1230
-
8/9/2004
2130

8/10/2004
1300
-
8/11/2004
0000

8/11/2004
1400
-
8/11/2004
2230

8/12/2004
1400
-
8/13/2004
200

8/13/2004
1400
-
8/14/2004
500

8/14/2004
1430
-
8/15/2004
530

8/15/2004
1530
-
8/16/2014
630

8/16/2004
1600
-
8/17/2004
730

8/17/2004
1630
-
8/18/2004
830

8/18/2004
1630
-
8/19/2004
1030

8/26/2004
1100
-
8/27/2004
2330

8/28/2004
1700
-
8/29/2004
030

8/29/2004
1830
-
8/30/2004
030

8/30/2004
1830
-
8/30/2004
2200

8/31/2004
200
-
8/31/2004
230

September 

All data were deleted due to depth values indicating sonde was out of water:

9/5/2004
1100
-
9/5/2004
2000

9/6/2004
800
-
9/6/2004
2300

9/7/2004
930
-
9/7/2004
2230

9/8/2004
1300
-
9/8/2004
2130

9/9/2004
1530
-
9/9/2004
2030

9/10/2004
1400
-
9/10/2004
2230

9/17/2004
830




9/18/2004
800




9/19/2004
800
-
9/19/2004
1300

9/26/2004
1600
-
9/27/2004
0000

9/28/2004
400
-
9/28/2004
530

9/29/2004
430
-
9/29/2004
700

9/30/2004
500
-
9/30/2004
830

October

All data were deleted due to depth values indicating sonde was out of water:

10/1/2004
700
-
10/1/2004
930

10/2/2004
730
-
10/2/2004
1400

10/3/2004
800
-
10/3/2004
1430

10/4/2004
1000
-
10/4/2004
1400

10/5/2004
1100
-
10/5/2004
1600

November 

11/16/04 0700 turbidity deleted due to sensor out of range

All data were deleted due to depth values indicating sonde was out of water:

11/4/2004
1130
-
11/4/2004
1900

11/5/2004
1100
-
11/5/2004
1830

11/6/2004
1130
-
11/6/2004
1800

11/8/2004
1400
-
11/8/2004
1900

11/12/2004
700




11/13/2004
530
-
11/13/2004
1200

11/14/2004
630
-
11/14/2004
1300

11/15/2004
730
-
11/15/2004
1400

11/16/2004
830
-
11/16/2004
1530

11/17/2004
1000
-
11/17/2004
1630

11/25/2004
230
-
11/25/2004
1200

11/26/2004
400
-
11/26/2004
1200

11/28/2004
500
-
11/28/2004
1300

11/29/2004
600
-
11/29/2004
1400

December 

All data were deleted due to depth values indicating sonde was out of water:

12/1/2004
600
-
12/1/2004
1700

12/2/2004
730
-
12/2/2004
1700

12/3/2004
700
-
12/3/2004
1600

12/4/2004
830
-
12/4/2004
1430

12/8/2004
600
-
12/8/2004
830

12/9/2004
400
-
12/9/2004
500

12/9/2004
700
-
12/9/2004
830

12/10/2004
400
-
12/10/2004
1400

12/11/2004
030
-
12/11/2004
1600

12/12/2004
230
-
12/12/2004
1530

12/13/2004
430
-
12/13/2004
1900

12/14/2004
200
-
12/14/2004
2230

12/15/2004
300
-
12/15/2004
2030

12/16/2004
530
-
12/16/2004
1900

12/17/2004
730
-
12/17/2004
1700

12/18/2004
830
-
12/18/2004
1400

12/19/2004
300
-
12/20/2004
1530

12/21/2004
100
-
12/21/2004
1100

12/22/2004
730




12/23/2004
430
-
12/23/2004
1330

12/24/2004
100
-
12/24/2004
1330

12/25/2004
200
-
12/25/2004
1400

12/26/2004
400
-
12/26/2004
1830

12/27/2004
100
-
12/27/2004
1830

12/28/2004
230
-
12/28/2004
1700

12/29/2004
530
-
12/29/2004
1600

12/30/2004
630
-
12/30/2004
1530

12/31/2004
730
-
12/31/2004
1430

Bayou Cumbest

March

Turbidity deleted due to sensor out of range: 

03/26/04
0830
All data were deleted due to depth values indicating sonde was out of water:

3/30/2004
500

3/31/2004
430
-
3/31/2004
530


April


All data were deleted due to depth values indicating sonde was out of water:

4/13/2004
630
 -
4/13/2004
730

4/14/2004
330
 -
4/14/2004
900

4/15/2004
300
 -
4/15/2004
600

4/28/2004
100
 -
4/28/2004
200

May

Turbidity deleted due to sensor out of range: 

05/07/04
1130

All data were deleted due to depth values indicating sonde was out of water:

5/3/2004
1830
 -
5/3/2004
1900

5/5/2004
1930
 -
5/5/2004
2330

5/6/2004
2100
 -
5/7/2004
100

5/7/2004
2130
 -
5/8/2004
230

5/9/2004
0000
 -
5/9/2004
130

June

All data were deleted due to depth values indicating sonde was out of water:

6/1/2004
1830




6/2/2004
1930
 -
6/2/2004
2200

6/3/2004
2030
 -
6/4/2004
000

6/4/2004
2100
 -
6/5/2004
130

6/5/2004
2200
 -
6/6/2004
130

6/6/2004
2300
 -
6/7/2004
030

July

Turbidity deleted due to biofouling of the sensor: 

07/22/04
1600 - 
08/05/04
1200
All data were deleted due to depth values indicating sonde was out of water:

7/1/2004
2000
 -
7/1/2004
2200

7/2/2004
2100
 -
7/2/2004
2330

7/16/2004
2000
 -
7/16/2004
2200

7/28/2004
1700
 -
7/28/2004
2030

7/29/2004
1800
 -
7/29/2004
2130

August

All data were deleted due to depth values indicating sonde was out of water:

8/13/2004
2000
 -
8/13/2004
2130

8/24/2004
1600
 -
8/24/2004
1630

8/25/2004
1600
 -
8/25/2004
1900

8/26/2004
1730
 -
8/26/2004
1830

September

All data were deleted due to depth values indicating sonde was out of water:

9/6/2004
1230
 -
9/6/2004
2000

9/7/2004
1330
 -
9/7/2004
1900

October

10/05/04 0300 - 10/07/04 1200 turbidity deleted due to parking problem with EDS brush.

Turbidity deleted due to biofouling of the sensor: 

10/17/04
1130 - 
10/29/04
1130

Turbidity deleted due to sensor out of range: 

10/18/04
1930
All data were deleted due to depth values indicating sonde was out of water:

10/17/2004
900
 -
10/17/2004
1100

November

Turbidity deleted due to biofouling of the sensor: 

11/04/04
0530 - 
11/18/04
1230

All data were deleted due to depth values indicating sonde was out of water:

11/25/2004
730




11/26/2004
730


December

All data were deleted due to depth values indicating sonde was out of water:

12/1/2004 900
 - 12/1/2004 1330

12/10/2004 800 - 12/10/2004
930

12/11/2004 330 - 12/11/2004
1400

12/12/2004 500 - 12/12/2004
1330

12/13/2004 700 - 12/13/2004
1700

12/14/2004 600 - 12/14/2004
1900

12/15/2004 630 - 12/15/2004
1630

12/16/2004 800 - 12/16/2004
1500

12/19/2004 2000 - 12/20/2004 930

12/23/2004 800 - 12/23/2004
1130

12/24/2004 430 - 12/24/2004
1130

12/25/2004 500 - 12/25/2004
1100

12/26/2004 630 - 12/26/2004
1430

12/27/2004 500 - 12/27/2004
1430

12/28/2004 600 - 12/28/2004
1330

12/29/2004 900 - 12/29/2004
1030

Bangs Lake

March

All data were deleted due to depth values indicating sonde was out of water:




3/30/2004 300
 - 3/30/2004 600

3/31/2004 400
 - 3/31/2004 600

April

All data were deleted due to depth values indicating sonde was out of water:




4/2/2004 400
 - 4/2/2004 930

4/3/2004 600
 


4/3/2004 700
 



4/8/2004 2230
 - 4/9/2004 100

4/9/2004 2330
 - 4/10/2004 230

4/11/2004 230
 



4/13/2004 300
 - 4/13/2004 1130

4/14/2004 000  - 4/14/2004 1230

4/15/2004 030
 - 4/15/2004 930

4/28/2004 030
 - 4/28/2004 300

The following turbidity was deleted due to sensor out of range: 

04/01/04
0800




04/05/04
0230




04/09/04
1430




04/11/04
0900




04/11/04
1130




04/23/04
1900




04/27/04
1330




May

All data were deleted due to depth values indicating sonde was out of water:




5/3/2004 1800
 - 5/3/2004 2030

5/4/2004 1800
 - 5/4/2004 2100

5/5/2004 1830
 - 5/6/2004 030

5/6/2004 2000
 - 5/7/2004 130

5/7/2004 2030
 - 5/8/2004 300

5/8/2004 2300
 - 5/9/2004 230

5/20/2004 2000 - 5/21/200 030

5/21/2004 2200


5/21/2004 2300




The following turbidity was deleted due to sensor out of range:

05/21/04 0900




June

All data were deleted due to depth values indicating sonde was out of water:




6/1/2004 1730
 - 6/1/2004 1900

6/2/2004 1830
 - 6/2/2004 2300

6/3/2004 1930
 - 6/4/2004 030

6/4/2004 2000
 - 6/5/2004 200

6/5/2004 2100
 - 6/6/2004 200

6/6/2004 2200
 - 6/7/2004 100

6/18/2004 2200 - 6/19/2004 000

6/20/2004 2200 - 6/20/2004 2330

6/29/2004 1930


6/30/2004 1800 - 6/30/2004 2100

The following turbidity was deleted due to sensor out of range:

06/13/04 2000




06/15/04 1730




July

All data were deleted due to depth values indicating sonde was out of water:


7/1/2004 1830
 - 7/1/2004 2300

7/2/2004 1930
 - 7/3/2004 30

7/3/2004 2100
 - 7/3/2004 2130

7/15/2004 1900 - 7/15/2004 2100

7/16/2004 1900 - 7/16/2004 2230

7/17/2004 2000 - 7/17/2004 2330

7/18/2004 2100 - 7/18/2004 2300

7/19/2004 2200 - 7/19/2004 2300

7/25/2004 1800 


7/27/2004 1530 - 7/27/2004 1930

7/28/2004 1630 - 7/28/2004 2100

7/29/2004 1700 - 7/29/2004 2200

The following turbidity was deleted due to sensor out of range:

07/25/04
0700




07/25/04
0830




07/25/04
1100




07/25/04
1300




07/26/04
1200




07/28/04
0730 - 07/28/04 0830


07/28/04
1000




07/28/04
1130




07/28/04
1300




07/30/04
1330




07/30/04
1700




August

The following turbidity data were deleted due to a parking problem with the EDS sensor: 

08/03/04 1000 - 08/05/04 1230


The following turbidity was deleted due to sensor out of range:

08/01/04
1700




08/10/04
1600

08/13/04 
1730
 

08/14/04
1830




08/16/04
1730




08/18/04
0030




08/18/04
0930 - 08/18/04 1000


08/19/04
1300




08/20/04
0800




08/20/04
0930




08/21/04
1430




08/22/04
0330 - 
08/22/04 0400


08/24/04
0700




08/24/04
1000 - 
08/24/04 1030


08/25/04
1130




08/30/04
1200

All data were deleted due to depth values indicating sonde was out of water:




8/12/2004 2130 - 8/12/2004
2230

8/13/2004 1830 - 8/13/2004
2230

8/14/2004 1900 - 8/14/2004
2230

8/24/2004 1430 - 8/24/2004
1730

8/25/2004 1500 - 8/25/2004
1930

8/26/2004 1600 - 8/26/2004
2000

8/27/2004 1900 - 8/27/2004
2030

September

The following data were deleted due to a parking problem with the EDS sensor: 

09/24/04 1300 - 09/24/04 2100


The following turbidity was deleted due to sensor out of range:

09/05/04
1530




09/13/04
1830




09/14/04
1700




09/14/04
1800




09/19/04
1700


All data were deleted due to depth values indicating sonde was out of water:




9/6/2004 1030
 - 9/6/2004 2030

9/7/2004 1230
 - 9/7/2004 2000

9/8/2004 1730
 - 9/8/2004 1800

9/19/2004 930
 - 9/19/2004 1100

October

All data were deleted due to depth values indicating sonde was out of water:



10/16/2004 800 - 10/16/2004
930

10/17/2004 830 - 10/17/2004
1200

10/20/2004 1500 - 10/20/2004 1530

The following turbidity data were deled due to biofouling of the sensor:

10/20/04 1830 - 10/29/04 1130


The following turbidity was deleted due to sensor out of range:


10/05/04
0630


 

November

All data were deleted due to depth values indicating sonde was out of water:



11/13/2004 830 -11/13/2004 900

11/25/2004 600 -11/25/2004 800

11/26/2004 630 -11/26/2004 800

The following turbidity was deleted due to sensor out of range:


11/06/04
1000




11/09/04
1000




11/17/04
1100


The following turbidity data were deled due to biofouling of the sensor:

11/18/04 0430 - 11/18/04 1230


December

All data were deleted due to depth values indicating sonde was out of water:



12/1/2004
900
 -
12/1/2004
1330

12/10/2004
700
 -
12/10/2004
1030

12/11/2004
300
 -
12/11/2004
1430

12/12/2004
430
 -
12/12/2004
1330

12/13/2004
630
 -
12/13/2004
1700

12/14/2004
530
 -
12/14/2004
1900

12/15/2004
630
 -
12/15/2004
1700

12/16/2004
800
 -
12/16/2004
1530

12/19/2004
1930
 -
12/20/2004
930

12/23/2004
630
 -
12/23/2004
1100

12/24/2004
430
 -
12/24/2004
1130

12/25/2004
500
 -
12/25/2004
1130

12/26/2004
630
 -
12/26/2004
1430

12/27/2004
500
 -
12/27/2004
1500

12/28/2004
600
 -
12/28/2004
1330

12/29/2004
830
 -
12/29/2004
1030

13) Missing data:

Data are missing due to equipment failure, specific probes not being deployed, and time of maintenance or calibration of equipment.  For more details on deleted data, see the Deleted Data Section (12.).  If additional information on missing data is needed, contact the Research Coordinator at the reserve submitting the data.  
Bangs Lake
The following pH data are missing due to biological interference in the deployment sleeve (i.e. fish living in the deployment pipe were breaking the bulbs of the pH probes).

08/25/04
2200
-
08/26/04
1330

08/27/04
2100
-
09/02/04
1230

09/09/04
1130
-
09/23/04
1100

Bayou Heron

The following turbidity data is missing due to a recall for reprogramming of turbidity probes by YSI.  

03/25/04
1300
-
05/20/04
1000

Crooked Bayou 

The following turbidity data is missing due to a recall for reprogramming of turbidity probes by YSI.  

03/25/04
1330
-
05/06/04
1200

14) Post deployment information:
End of deployment Post-calibration readings in standard solutions prior to probe cleaning.

The following variable codes are used to explain missing post-calibration readings:

PA
probe absent/not functioning

CBF
circuit board failure, could not download file or communicate with sonde post deployment

Bayou Heron

	Date
	DO% Air Sat
	pH (7.00)
	pH (10.00)
	Turbidity 

0
	Turbidity 123
	Sp Cond 50

	*2/5/04
	  82.3
	6.99
	  9.98
	 0.0
	121.4
	50.00

	2/12/04
	  99.4
	7.03
	  9.91
	 1.1
	117.4
	48.91

	2/19/04
	  99.7
	7.07
	  9.97
	-0.1
	109.1
	49.61

	2/26/04
	  99.8
	7.10
	  9.83
	-0.3
	105.0
	48.60

	3/04/04
	  98.8
	7.00
	  9.95
	-0.3
	121.7
	48.80

	3/12/04
	102.4
	7.08
	10.07
	 0.3
	112.5
	50.29

	3/26/04
	100.6
	7.04
	10.04
	 0.2
	122.2
	49.71

	4/02/04
	100.4
	7.05
	10.05
	 PA
	PA
	49.40

	4/16/04
	  31.9
	7.18
	10.04
	 PA
	PA
	49.63

	4/23/04
	104.2
	6.99
	  9.89
	 PA
	PA
	50.20

	5/07/04
	  87.0
	7.07
	  9.97
	 PA
	PA
	49.30

	5/14/04
	102.6
	6.98
	  9.93
	 PA
	PA
	49.37

	5/21/04
	101.5
	7.19
	10.04
	 PA
	PA
	50.25

	6/01/04
	104.2
	6.97
	  9.91
	 0.0
	121.2
	49.57

	6/04/04
	101.4
	6.94
	10.02
	-0.1
	111.3
	49.93

	6/11/04
	  97.1
	7.03
	  9.98
	 0.0
	124.9
	50.21

	6/18/04
	  98.7
	7.04
	  9.98
	-0.1
	120.8
	50.06

	6/24/04
	  78.6
	7.00
	10.04
	 0.0
	107.1
	50.39

	7/02/04
	112.6
	7.00
	10.00
	 1.4
	121.1
	50.46

	7/09/04
	  88.8
	6.96
	10.05
	 0.1
	144.3
	49.76

	7/19/04
	111.9
	7.05
	10.00
	 2.3
	123.6
	48.56

	7/23/04
	  77.7
	6.98
	  9.96
	-0.6
	124.2
	50.58

	8/06/04
	101.3
	6.99
	  9.97
	 0.4
	116.5
	49.85

	8/13/04
	  97.9
	6.98
	10.04
	 0.7
	125.8
	50.40

	8/20/04
	  99.3
	6.97
	  9.93
	 2.0
	121.4
	49.91

	9/01/04
	  95.4
	6.98
	  9.96
	 0.3
	121.1
	50.38

	9/08/04
	101.8
	7.08
	10.00
	 1.0
	147.8
	50.06

	9/13/04
	  99.4
	6.99
	  9.97
	-0.5
	124.1
	50.20

	9/23/04
	  97.2
	7.02
	  9.99
	-0.6
	121.0
	49.71

	10/27/04
	  88.5
	7.08
	10.01
	 0.4
	120.0
	49.80

	11/03/04
	  74.9
	7.10
	10.04
	-0.7
	132.0
	50.39

	11/23/04
	  95.5
	7.05
	10.04
	 0.1
	132.4
	49.95

	12/13/04
	100.1
	7.07
	10.02
	 0.5
	123.6
	49.85

	1/19/04
	  68.2
	7.02
	10.00
	 0.0
	129.8
	49.38


* End of deployment Post-calibration readings in standard solutions after probe cleaning.

Crooked Bayou

	Date
	DO% Air Sat
	pH (7.00)
	pH (10.00)
	Turbidity 

0
	Turbidity 123
	Sp Cond 50

	*2/5/04
	  95.2
	6.90
	  9.79
	   0.7
	115.0
	52.27

	2/12/04
	  97.8
	6.95
	  9.91
	   0.6
	119.7
	50.94

	2/19/04
	100.0
	7.08
	10.00
	-47.6
	  57.4
	49.02

	2/26/04
	  99.0
	6.97
	  9.74
	 -0.6
	106.7
	49.46

	3/04/04
	  99.5
	6.95
	  9.94
	 -0.3
	122.9
	48.62

	3/12/04
	102.7
	7.00
	10.03
	  1.0
	113.0
	49.98

	3/26/04
	  94.5
	7.04
	  9.93
	 -0.3
	122.9
	40.95

	4/02/04
	115.3
	7.00
	10.04
	  PA
	PA
	49.38

	4/16/04
	  93.8
	7.11
	10.06
	  PA
	PA
	48.75

	5/07/04
	105.0
	6.90
	  9.99
	  PA
	PA
	49.38

	8/13/04
	103.6
	6.99
	10.03
	  0.7
	125.1
	49.99

	8/20/04
	101.5
	7.13
	  9.90
	  1.2
	122.6
	49.73

	9/08/04
	107.4
	7.14
	  9.76
	-0.6
	123.6
	49.99

	9/13/04
	104.5
	6.95
	  9.96
	-0.8
	122.4
	50.42

	9/23/04
	103.3
	7.00
	  9.58
	  0.0
	122.8
	49.08

	10/27/04
	103.0
	6.99
	  9.94
	-0.2
	121.2
	22.40

	11/03/04
	 CBF
	CBF
	 CBF
	CBF
	CBF
	CBF

	11/23/04
	  97.5
	7.02
	10.09
	-0.8
	140.2
	49.90

	12/13/04
	  96.0
	7.14
	10.13
	  0.6
	125.9
	49.99

	1/07/04
	101.6
	7.14
	10.12
	  0.8
	126.9
	49.55


* End of deployment Post-calibration readings in standard solutions after probe cleaning.

Bayou Cumbest

	Date
	DO% Air Sat
	pH (7.00)
	pH (10.00)
	Turbidity 

0
	Turbidity 123
	Sp Cond 50

	4/02/04
	104.3
	7.10
	10.12
	 1.9
	125.6
	49.45

	4/16/04
	118.8
	7.20
	10.31
	 3.1
	137.5
	49.18

	4/23/04
	104.5
	7.00
	  9.98
	 7.6
	124.6
	50.59

	5/07/04
	103.7
	7.03
	10.04
	 2.9
	132.5
	49.01

	5/14/04
	100.2
	7.05
	  9.97
	 0.1
	124.7
	49.45

	5/21/04
	121.8
	7.12
	  9.98
	-0.9
	117.7
	49.56

	6/01/04
	103.6
	7.01
	  9.89
	-0.4
	120.2
	49.73

	6/04/04
	105.2
	7.06
	  9.96
	 0.3
	120.0
	49.24

	6/11/04
	103.3
	7.03
	  9.99
	 0.3
	131.4
	49.88

	6/18/04
	133.8
	7.00
	  9.96
	-0.4
	120.0
	49.19

	6/24/04
	107.2
	7.10
	10.03
	 0.7
	121.5
	49.65

	7/02/04
	105.9
	7.03
	10.08
	 0.0
	120.7
	50.00

	7/09/04
	101.9
	7.02
	  9.99
	 0.4
	122.6
	49.55

	7/19/04
	102.8
	7.03
	10.00
	-0.8
	122.3
	49.33

	7/23/04
	105.7
	7.05
	10.07
	-1.3
	161.9
	49.68

	8/06/04
	  99.7
	6.96
	  9.87
	 0.4
	  46.6
	49.85

	8/13/04
	  98.1
	7.01
	10.00
	 0.1
	123.2
	49.96

	8/20/04
	  98.3
	7.06
	10.05
	-0.9
	119.0
	49.04

	9/01/04
	103.4
	7.06
	10.03
	 0.2
	124.2
	49.86

	9/08/04
	103.6
	7.08
	10.04
	 0.0
	117.0
	50.33

	9/13/04
	  99.6
	7.02
	10.00
	-1.0
	123.6
	50.03

	9/23/04
	103.8
	7.09
	  9.96
	-0.1
	119.8
	49.30

	10/27/04
	104.4
	7.20
	10.07
	 0.8
	124.9
	49.20

	11/03/04
	104.9
	7.12
	10.02
	17.8
	  83.4
	49.51

	11/23/04
	107.1
	7.11
	10.02
	 0.5
	133.3
	50.01

	12/13/04
	107.8
	7.06
	10.06
	-0.1
	124.1
	49.60

	1/07/04
	107.4
	7.19
	10.20
	 0.6
	127.0
	49.57


Bangs Lake

	Date
	DO% Air Sat
	pH (7.00)
	pH (10.00)
	Turbidity 

0
	Turbidity 123
	Sp Cond 50

	4/02/04
	112.0
	7.07
	10.03
	 6.7
	127.2
	49.23

	4/16/04
	110.0
	7.18
	10.20
	 7.3
	138.3
	49.11

	4/23/04
	101.3
	7.18
	10.06
	 0.0
	124.8
	50.03

	5/07/04
	104.8
	7.15
	10.10
	 6.0
	134.5
	49.11

	5/14/04
	109.6
	7.07
	10.04
	-0.4
	122.9
	49.46

	5/21/04
	101.2
	7.11
	10.07
	-0.8
	118.9
	49.53

	6/01/04
	102.4
	6.98
	 9.99
	 0.4
	184.3
	49.41

	6/04/04
	106.1
	7.05
	10.01
	-2.4
	120.3
	49.07

	6/11/04
	110.0
	7.02
	 9.96
	 0.9
	100.3
	49.90

	6/18/04
	105.5
	6.99
	 9.94
	-0.8
	119.4
	49.04

	6/24/04
	100.6
	7.04
	 9.97
	 1.3
	121.5
	49.00

	7/02/04
	100.0
	6.98
	 9.91
	-0.5
	121.4
	50.12

	7/09/04
	100.7
	7.13
	10.00
	 0.0
	118.1
	49.34

	7/19/04
	  97.0
	7.02
	 9.87
	-0.8
	121.0
	48.16

	7/23/04
	100.4
	6.94
	 9.91
	-0.8
	124.9
	50.18

	8/06/04
	  97.3
	7.01
	10.09
	 0.3
	119.1
	49.94

	8/13/04
	  98.4
	7.04
	10.01
	-0.1
	124.2
	49.54

	8/20/04
	  99.3
	7.01
	10.00
	-0.5
	119.8
	49.20

	9/01/04
	103.1
	PA
	PA
	 1.0
	122.4
	49.99

	9/08/04
	103.4
	PA
	PA
	-0.5
	120.2
	49.83

	9/13/04
	  98.1
	7.06
	10.00
	-0.9
	117.0
	50.12

	9/23/04
	105.0
	PA
	PA
	 3.2
	109.3
	49.42

	10/27/04
	104.6
	7.00
	 9.96
	-1.8
	120.2
	48.97

	11/03/04
	103.2
	7.03
	 9.96
	-1.8
	131.9
	51.64

	11/23/04
	104.5
	7.08
	10.07
	 0.1
	133.8
	49.55

	12/13/04
	102.4
	7.13
	10.16
	-3.4
	122.6
	50.03

	1/07/04
	107.3
	7.06
	10.31
	-2.0
	128.1
	49.97


15)  Other remarks/notes:

All data collected on or around September 16, 2004 were collected under hurricane conditions.  Hurricane Ivan, a category 3 hurricane, made land fall just East of the Grand Bay NERR around midnight September 15, 2004.  

There were a few instances at this NERR site where turbidity recorded small negative values (-0001 and -0002). Because turbidity has a range of accuracy of +/-2 NTU, the technician did not edit or deleted these values in any way. 
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