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Narragansett Bay Fixed-site Water Quality Monitoring Network (NBFSMN)
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Latest Update:  December 27, 2008

I.
Data Set & Monitoring Descriptors


1.
Participating Agencies & Contact Information

Principal Contact:

Sue Kiernan, Deputy Chief

Office of Water Resources, RI Department of Environmental Management (RIDEM-OWR)
235 Promenade Street

Providence, RI  02908

401-222-4700 x 7600

Participating Agencies & Contact Persons:

Agency: Narragansett Bay Commission
Address:

Narragansett Bay Commission (NBC)

2 Ernest Street

Providence, RI  02905

401-461-8848

Contact Person(s):

Catherine Walker, Environmental Scientist

E-mail: catherine.walker@narrabay.com; Phone: ext. 267

Jeff Tortorella, Environmental Monitoring Assistant

E-mail: jeff.tortorella@narrabay.com; Phone: ext. 268

Sara Nadeau, Environmental Monitoring Assistant

E-mail: sara.nadeau@narrabay.com; Phone: ext. 265

Agency: Narragansett Bay National Estuarine Research Reserve
Address: 

Narragansett Bay NERR (NBNERR)

55 South Reserve Drive

Prudence Island, RI 02872

401-683-6780

Contact Person(s):


Dr. Kenneth Raposa, Research Coordinator


E-mail: kenny@nbnerr.org; Phone:  ext. 3


Matt Rehor, Reserve Technician




E-mail: matt@nbnerr.org; Phone: ext. 7

Agency: Roger Williams University

Address:

Roger Williams University

One Old Ferry Road

Bristol, RI  02809

401-254-3208

Contact Person(s):


Scott Rutherford, Assistant Professor of Biology


E-mail: srutherford@rwu.edu; Phone: ext. 3208

Agency: University of Rhode Island, Graduate School of Oceanography
Address:

URI/GSO Narragansett Bay Campus

South Ferry Road

Narragansett, RI  02882

401-874-6860

Contact Person(s):


Heather Stoffel, Marine Research Specialist


E-mail: stoffelh@hotmail.com, Phone: 874-6860


Candace Oviatt, Professor of Oceanography

 
E-mail: coviatt@gso.uri.edu; Phone: 874-6661

2. Entry Verification

All data were evaluated by the participating agencies prior to inclusion in the data set.  The data review process was performed in accordance with a quality assurance protocol adopted by the Bay Window Program participants.  Refer to the Fixed-Site Water Quality Monitoring Assurance Program Plan (QAPP) for details.

3. Monitoring Objectives

Water quality dataloggers are being deployed throughout Narragansett Bay as part of the Bay Window Program.  The fixed-station monitoring network provides critical data on water quality conditions in support of improved management and protection of the Bay and its resources.  In addition, the goal for management is to develop long-term data sets with which to track both short-term variability and long-term trends.

4. Monitoring Methods

Throughout the sampling season (which varies between participating agencies), water quality dataloggers were deployed at each of the fixed-site monitoring stations for two to four weeks periods.  Measurements are recorded at least every 15 minutes.  Bay Window Program participants follow similar protocol for instrument calibration and post-deployment check (refer to the Standard Operating Procedure (SOP) for details).

5. Site Location and Character (by contributing agency)
Narragansett Bay has a drainage basin of approximately 1,800 square miles.  General characteristics of Narragansett Bay:



Tidal range:  -0.2 to 1.7 meters MLW


Salinity:  15 to 32 ppt


Temperature:  -1.0 to 26 C


Province:  North temperate, Virginian bioregion

Agency: Narragansett Bay Commission
Specific characteristics of the Bullock’s Reach site:

Deployment Type: YSI EMM 700 buoy suspending a sonde approximately 1.0m from the surface and tethering a second, anchored sonde, which is suspended approximately 1.0m off the bottom by use of a small float.


Datalogger Type(s): YSI 6600, YSI 6820, YSI 600XL


Depth: 7.0 to 9.0 meters


Bottom habitat:  Organic mud, sand, and silt


Pollutants:  Providence Industrial Complex and R.I. WWTF


Location: Narragansett Bay, Providence River [41°43.980’ N, 71°22.130’ W]


Data collection period: May 2001 to present (seasonally May-Oct.)

Specific characteristics of the Phillipsdale Landing site:

Deployment Type: Surface sonde is suspended from a small float on a wire which allows vertical motion.

  
The bottom sonde is affixed to a wire and anchored 1.0m off the bottom.


Datalogger Type(s): YSI 6600, YSI 6820, YSI 600XL

Depth: 1.0 to 3.0 meters


Bottom habitat: Organic mud


Pollutants: River inputs from Blackstone, Seekonk, and Ten Mile Rivers; CSO and BPWWFT.


Location: Narragansett Bay, Seekonk River [41°50.505’ N, 71°22.332’ W]


Data collection period: October 2001 to present (year round when possible)

Agency:  Narragansett Bay National Estuarine Research Reserve
Specific characteristics of the Potter’s Cove site are:


Deployment Type:  The sonde is suspended in a fixed 6” PVC pipe which is mounted vertically on a piling.


Datalogger Type(s): YSI 6600 EDS


Depth:  .9 to 3.9 meters


Bottom habitat: Sand, silt, some organic mud


Pollutants:  Boaters' wastes, storm runoff from mainland urban areas


Location:  Narragansett Bay, North Prudence Island [41°38.435’ N, 71°20.467’ W]


Data collection period:  December 1995 to present (year round when possible)

Specific characteristics of the T-Wharf site are:

Deployment Type:  One sonde is suspended 0.5m from surface by a small buoy. A second sonde is suspended approximately 0.5 m off the bottom.  Both sondes are enclosed in fixed 6” PVC pipes which are mounted vertically on a piling.

Datalogger Type(s): YSI 6600 EDS


Depth:  4.6 to 6.9 meters 


Bottom habitat: Sand, silt, some organic mud


Pollutants:  negligible


Location:  Narragansett Bay, South Prudence Island [41°34.731’ N, 71°19.287’ W]

Data collection period:  July 2002 to present [Note: This site replaced an earlier site at T-Wharf, which was located a short distance away.  Data are available from September 1996 through July 2002 for this earlier site.] (Year round when possible)

Agency: Roger Williams University

Specific characteristics of the Roger Williams University site are: 

Note: These characteristics are estimated at present.  The specifics will be verified after deployment.

Deployment Type:  One sonde is suspended 1m from surface by a small buoy..

Datalogger Type(s): YSI 6600 EDS


Depth:  7.0 to 9.0 meters 


Bottom habitat: Sand and silt


Pollutants:  negligible


Location:  Lower Mount Hope Bay [41°39.1’ N, 71°15.4’ W]

Data collection period:  NO DATA COLLECTED IN 2007 

Agency: University of Rhode Island, Graduate School of Oceanography
Specific characteristics of the Conimicut Point site:

Deployment Type:  YSI buoy suspending a sonde 1.0m from the surface and tethering a second, anchored sonde, which is suspended 1.0m off the bottom by means of a small float.


Datalogger Type(s): YSI 6600, YSI 6920, YSI 600XL

Depth: 7 to 9 meters


Bottom habitat: Sand, silt, mostly organic mud


Pollutants:  Point and non-point source pollutants


Location:  Narragansett Bay, West Passage [41°42.828’ N, 71°20.628’ W]


Data collection period: 2003; June 2005 to present (seasonally May-Oct.)

Specific characteristics of the North Prudence Island site:

Deployment Type:  YSI buoy suspending a sonde 1.0m from the surface and tethering a second, anchored sonde, which is suspended  <1.0m off the bottom by means of a small float.


Datalogger Type(s): YSI 6600, YSI 6920, YSI 600XL

Depth: 10.0 to 11.0 meters


Bottom habitat: Sand, silt, some organic mud


Pollutants:  Point and non-point source pollutants


Location:  Narragansett Bay, West Passage [41°40.239’ N, 71°21.322’ W]


Data collection period: 1999; 2001 to present (seasonally May-Oct.)

Specific characteristics of the Greenwich Bay Marina site are:

Deployment Type:  One sonde is suspended approximately 0.5m off the bottom by a small buoy. A second sonde is suspended 0.5m from the surface.  Both sondes are attached to a floating dock.

Datalogger Type(s): YSI 6600

Depth:  1.5 to 3.5 meters


Bottom habitat: Sand, silt


Pollutants:  Non-point source pollutants

Location:  Narragansett Bay, West Passage; West edge of Greenwich Bay [41°41.090’ N, 71°26.762’ W] 

Data collection period:  2003 to present (seasonally May-Oct.)


Specific characteristics of the Mount View site:

Deployment Type: YSI buoy suspending a sonde 1.0m from the surface and tethering a second, anchored sonde, which is suspended 1.0m off the bottom by means of a small float.


Datalogger Type(s): YSI 6600, YSI 6920, YSI 600XL

Depth: 7.0 to 10.0 meters


Bottom habitat:  Unknown at present  


Pollutants: Point and non-point source pollutants


Location: Narragansett Bay, West Passage [41°38.295’ N, 71°23.029’ W]


Data collection period: June 2004 to present (seasonally May-Oct.)


Specific characteristics of the Quonset Point site are: 

Deployment Type:  Navigational buoy suspending a sonde approximately 1.0m from the surface and tethering a second, which is suspended approximately 3.0m off the bottom.

Datalogger Type(s): YSI 6600 EDS


Depth:  7.0 to 9.0 meters 


Bottom habitat: Sand and silt


Pollutants:  negligible


Location:  Mid-West Passage of Narragansett Bay [41°35.375’ N, 71°22.748’ W]

Data collection period:   July 2005 to present (seasonally May-Oct.)

Specific characteristics of the Poppasquash Point site are: 

Deployment Type:  YSI EMM 700 buoy suspending a sonde approximately 1.0m from the surface and tethering a second, anchored sonde, which is suspended approximately 1.0m off the bottom by means of a small float.

Datalogger Type(s): YSI 6600 EDS


Depth:  7.0 to 9.0 meters 


Bottom habitat: Sand and silt


Pollutants:  negligible


Location:  Upper East Passage of Narragansett Bay [41°39.853’ N, 71°19.054’ W]


NOTE:  STATION DEPLOYED NORTH OF ORIGINAL LOCATION (not intentional)

Data collection period:   July 2004 to present (seasonally May-Oct.)

Specific characteristics of the Mt. Hope Bay site are:

Deployment Type:  YSI EMM 700 buoy suspending a sonde approximately 1.0m from the surface and tethering a second, anchored sonde, which is suspended approximately 1.0m off the bottom by use of a small float.

Datalogger Type(s): YSI 6600 EDS, 600XL

Depth:  5 to 6 meters


Bottom habitat: Sand, silt


Pollutants:  Non-point source pollutants

Location:  Mount Hope Bay [41°40.808’ N, 71°12.913’ W] 

Data collection period:  June 2005 to present
 (seasonally May-Oct.)

Specific characteristics of the GSO Dock site:


Deployment Type: YSI sonde is suspended through the dock floor at mid-water depth at about 1.5 (approx. 1 meter below the surface.  This is a mid-water depth.) 



Datalogger Type(s): YSI 6600, YSI 6920

Depth: 2.5 to 3 meters


Bottom habitat:  sandy  


Pollutants: Point and non-point source pollutants


Location: Narragansett Bay, West Passage [41°39.535’ N, 71°25.137’ W]


Data collection period: June 1996 to present (year round)


6.
Coded Variable Definitions

Agency Code


NBC
= Narragansett Bay Commission


NAR
= Narragansett Bay National Estuarine Research Reserve


DEM
= Office of Water Resources, Department of Environmental Management 


GSO
= University of Rhode Island, Graduate School of Oceanography


RWU
= Roger Williams University 

Dataset Code

B4NBCBS= Bullock’s Reach Surface

B4NBCBM= Bullock’s Reach Mid-Depth

B4NBCBB= Bullock’s Reach Bottom

F4NBCPS= Phillipsdale Landing Surface

F4NBCPB= Phillipsdale Landing Bottom

F6NARPC= Potter's Cove



F3NARTS= T-Wharf Surface



F3NARTB= T-Wharf Bottom


B13GSOPS= Popposquash Point Surface

B13GSOPB= Popposquash Point Bottom

B12GSOHS= Mt. Hope Bay Surface

B12GSOHB= Mt. Hope Bay Bottom

B7GSOQS= Quonset Pt. Surface

B7GSOQB= Quonset Pt. Bottom

F5GSOGS= Greenwich Bay Surface

F5GSOGB= Greenwich Bay Bottom

B3GSOCS=Conimicut Point Surface

B3GSOCB=Conimicut Point Bottom

B2GSONS= North Prudence Island Surface

B2GSONB= North Prudence Island Bottom

B6GSOVS= Mount View Surface

B6GSOVB= Mount View Bottom


F7GSODM= GSO Dock

Parameter Code

Station Code
= Unique identifier consisting of both dataset code and data source (e.g. F4nbcbswq), where the data source is wq for water quality monitoring data


Date

= Date of sample
(m/d/yyyy)


Time

= Time of sample (hh:mm:ss)


Date &Time
= Time of sample corrected to local standard time and to read on the quarter hour 

   (hh:mm) in corrected & edited files only


Temp

= Temperature (degrees Celsius)


SpC

= Specific conductivity (mS/cm)


Sal

= Salinity (ppt)


DO%

= Dissolved oxygen (% saturation)


DO_mgl

= Dissolved oxygen concentration (mg/L)


Depth

= Depth (m)


pH

= pH (units)


Turb

= Turbidity (NTU)


Chl

= Chlorophyll (μg/L)


FS%

= Percent full scale fluorescence units (% FS)

7. Data Collection Period

The actual collection periods for each site is located in the metadata document attached with each stations data files.  The metadata document uses the same code as the raw data files.  The data files are also available in a condensed format by station location.  These data have all QA/QC data available for the year.  The edited file has been QA/QC’d with no correction applied, just deleted data with the explanation in the attached metadata documentation.  In addition, each site will also have a corrected file with corrections applied to the QA/QC’d data.  For further explanation on the methods for QA/QC’d data visit: http://www.dem.ri.gov/bart/netdata.htm. Corrected and Edited files are in yearly excel file format using the mapcode, agency code, site name, year, and corrected or edited file (ex. B2.gsonp.2006.corrected.xls).  The corrected files contain graphs.

In general, the data collection period for the land-based stations (Phillipsdale, Greenwich Bay Marina, RWU, T-Wharf, and GSO dock are operational year-round.  The buoy and hard to reach locations have data available from May through October annually (Bullock Reach, Conimicut Pt., North Prudence, Mt. View, Quonset Pt, Poppasquash Pt., Potter’s Cove, and Mt. Hope Bay.

8. Data Distribution

**NOTE: Below is for distribution of NBNERR metadata.  The NBFSMN distributes the data through the RIDEM website.  Citation requirements are documented through the website listings below in section 9..

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 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 homepage) and online at the CDMO homepage http://inlet.geol.sc.edu/cdmohome.html.  Data are available in text tab-delimited format, Microsoft Excel spreadsheet format and comma-delimited format.

9. Associated Monitoring Efforts & Website References:

a. RIDEM lead agency for NBFSMN.  Data distributed and citation information available through: www.dem.ri.gov/bart/stations
b. NBNERR data and other NERR stations accessed through: www.inlet.geol.sc.edu/cdmohome.html.  

c. Narragansett bay Commission real-time data and other information: www.narrabay.com
d. Additional information about the Bay Window Program may be found at: 

       www.narrbay.org/env-sci/data/buoy/buoydata.

e. Brown University surveys that include the NBFSMN stations: http://www.geo.brown.edu/georesearch/insomniacs/index.html
II.

Physical Structure Descriptors

10. 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: 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 0-10 ft: +/- 0.01 ft (0.003 m)

Accuracy 10-30 ft: +/- 0.06 ft (0.018 m)

Resolution: 0.001 ft (0.001 m)

Parameter: Vented Level – Deep (Depth)

Units: feet or meters (ft or m)

Sensor Type: Stainless steel strain gauge

Range: 0 to 656 ft (200 m)

Accuracy: +/- 1 ft (0.3 m)

Resolution: 0.001 ft (0.001 m)

Parameter: pH (specify whether EDS probe or not)

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

Parameter:  Chlorophyll

Units: micrograms per liter

Sensor Type:  Optical, fluorescence, with mechanical cleaning

Model #: 6025

Range: 0 to 400 ug/L Chl; 0-100 Percent Full Scale (%FS) Fluorescence Units

Accuracy: No specification provided

Resolution: 0.1 ug/L Chl; 0.1 %FS

Note:  The range, resolution, and accuracy of these variables are specified by the manufacturer (Endeco/YSI, Inc.)


11.
Sensors generally in use at fixed-site monitoring stations

	Station
	B4NBCBS
	B4NBCBB
	F4NBCPS
	F4NBCPB
	F6NARPC
	F3NARTS
	F3NARTB
	B12GSOHS

	Temperature
	X
	X
	X
	X
	X
	X
	X
	X

	Conductivity
	X
	X
	X
	X
	X
	X
	X
	X

	Dissolved Oxygen
	X
	X
	X
	X
	X
	X
	X
	X

	Depth (non-vented,

   level shallow)
	X
	
	X
	X
	X
	X
	X
	X

	Depth (non-vented,

  level medium)
	
	X
	
	
	
	
	
	

	pH
	X
	X
	X
	X
	X
	X
	X
	X

	Turbidity
	
	
	
	
	
	
	
	

	Chlorophyll
	X
	
	X
	
	X
	X
	X
	X


Continued.

	Station
	B12GSOHB
	B13GSOPS
	B13GSOPB
	B2GSONS
	B2GSONB
	B6GSOVS
	B6GSOVB
	F7GSOGD

	Temperature
	X
	X
	X
	X
	X
	X
	X
	X

	Conductivity
	X
	X
	X
	X
	X
	X
	X
	X

	Dissolved Oxygen
	X
	X
	X
	X
	X
	X
	X
	X

	Depth (non-vented,

   level shallow)
	X
	
	
	X
	
	X
	
	X

	Depth (non-vented,

  level medium)
	
	X
	X
	
	X
	
	X
	

	pH
	X
	
	
	X
	X
	X
	X
	

	Turbidity
	
	
	
	
	
	
	
	

	Chlorophyll
	
	X
	
	X
	
	X
	
	X


Continued.

	Sensors
	B7GSOQS
	B7GSOQB
	B3GSOCS
	B3GSOCB
	F5GSOGS
	F5GSOGB
	
	

	Temperature
	X
	X
	X
	X
	X
	X
	
	

	Conductivity
	X
	X
	X
	X
	X
	X
	
	

	Dissolved Oxygen
	X
	X
	X
	X
	X
	X
	
	

	Depth (non-vented,

   level shallow)
	X
	
	
	X
	
	X
	
	

	Depth (non-vented,

  level medium)
	
	X
	
	
	
	
	
	

	pH
	X
	
	X
	X
	X
	X
	
	

	Turbidity
	
	
	
	
	
	X
	
	

	Chlorophyll
	X
	
	X
	
	X
	X
	
	


