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I. Data Set & Research Descriptors

1) Principal Investigators and contact persons (all contact personnel are at the North Inlet-Winyah Bay NERR)

a)  Reserve Contact


Wendy Allen, Reserve Manager


Email: wendy@belle.baruch.sc.edu

Erik Smith, Ph.D., Research Coordinator


Email:  erik@belle.baruch.sc.edu

North Inlet-Winyah Bay NERR


PO Box 1630


Georgetown, SC 29442


Phone: 843-546-3623


Fax: 843-546-1632

b)  Laboratory Contacts


Bill Johnson, Senior Research Specialist (water chemist)


Jennifer Mallard Keesee, Research Specialist


Email: jkeesee@belle.baruch.sc.edu
2) Research Objectives

a) Monthly Grab Samples

Monthly grab samples were initiated across the NERR platform on February 1, 2001 as a method of providing baseline information on inorganic nutrient and chlorophyll a water quality status within the National Estuarine Research Reserve system.  The North Inlet-Winyah Bay National Estuarine Research Reserve (NIW NERR) began collecting monthly grab samples on April 17, 2002.  
b) Diel Sampling Program

The NIW NERR 20 day water chemistry database is essentially a continuation of the Long-Term Ecological Research (LTER) Daily Water Sample 1978-1993 database whose purpose was to monitor nutrient cycling in the North Inlet Estuary, Georgetown, SC.  The Long-Term Ecological Research Project at North Inlet was part of the national network of LTER sites and was funded by the National Science Foundation from October 1980 through 1993.  The NERR 20 day water chemistry program was initiated in June of 1993 to continue the monitoring of nutrients in the North Inlet Estuary system and also to continue the long-term database on the nutrient concentration dynamics of the North Inlet salt marsh estuarine system.  A larger purpose of this monitoring program is to combine the water chemistry, chlorophyll a, and suspended sediment monitoring data with other existing North Inlet ecological monitoring data to provide ecosystem- level information and understanding.  Because the LTER daily water sampling collections were taken every day at 10:00am EST, it was determined that the nutrient data are biased for spring high tides; therefore, not all tides levels would be represented.  The new NERR water chemistry sampling protocols (based on a 10 day cycle) sample all tidal stages over the years.

3) Research Methods

a) Monthly Grab Samples

Two 1000-mL samples are collected 2 minutes apart at slack low tide every 20 days.  Samples are collected from 0.5m below the water’s surface.   Sample collection is carried out by an ISCO 3700 automated water sampler programmed to collect two samples at an interval of two minutes after the last diel sample collection time (see below).  These additional samples enable comparisons for analysis of laboratory technique accuracy, sample variation, etc.  All “duplicate” samples are worked up with the rest of the diel samples.   After the final sample is collected, the ISCO samplers are brought back to the lab and the samples stored at 4o C until processed within 48 hours.  Samples are collected at each of the four NERR water-quality monitoring stations: Oyster Landing (OL), Debidue Creek (DC), Clambank Creek (CB), and Thousand Acre Marsh (TA).    

b) Diel Sampling Program

Thirteen 1000-mL samples are collected every 20 days at 2 hour and 4 minute intervals, for 2 complete tidal cycles (26 hours).   Samples are collected from 0.5m below the water’s surface into acid-washed one-Liter ISCO sampling bottles by an ISCO 3700 automated water sampler.  After the final sample is collected, the ISCO samplers are brought back to the lab and the samples are stored at 4oC until processed.  Samples are collected at each of the four NERR water-quality monitoring stations: Oyster Landing (OL), Debidue Creek (DC), Clambank Creek (CB), and Thousand Acre Marsh (TA).  

It was determined that a 10 day sampling cycle (or multiples of 10) would represent all tidal stages when run over the years.  A 20-day schedule was selected for the NERR water chemistry project because if a 10-day interval was chosen, the water technician could not process all the sites samples in a timely fashion, and a 30 day schedule did not produce enough data points for the year.  Sampling events always begin and end on predicted slack low tide (SL) and cover two tide cycles, one in the day and one at night.  The timing of SL for the North Inlet sites (DC, CB, OL) is different than the timing of SL for the Winyah Bay site (TA), due to differences in runoff, river flow, and distance from the ocean.  Therefore, sample times for each site do not match exactly within a sample event, but tide stages or levels do.  Sample times are determined based on predicted tide elevations from NOAA tide charts for Charleston, SC.  A study was conducted to determine how much variation there was between North Inlet tides (at OL, DC, and CB) and the predicted times for Charleston.  It was determined that the North Inlet times were not different by more than 5 to 10 minutes.  Estimated times for the Winyah Bay site were attained by comparing the water quality data logger water level measurements between the North Inlet sites and Thousand Acre.  It was determined that slack low for the TA site was one hour and 30 minutes later than the North Inlet sites.  However, there can be a great deal of variability in tide stage at all sites due to wind, rain, and river flow; TA site is the most variable.  Tides can be delayed anywhere from one to two hours from the predicted.

4) Site Location and character

The North Inlet-Winyah Bay National Estuarine Research Reserve is located on the southeastern coast of the United States on the Atlantic Ocean in two tidal estuaries, North Inlet and Winyah Bay, near Georgetown, South Carolina.  The North Inlet estuary is composed of numerous winding tidal creeks, and is considered a pristine tidal estuary due to minimal anthropogenic impacts.  The watershed drains a 24.8 km2 area of mostly pine forest and a moderately developed residential watershed to the north.  The Winyah Bay estuary, which originates in the Blue Ridge Mountains of North Carolina, is one of the largest river-estuary ecosystems on the Eastern Seaboard.  It is located 14.4 km south of the mouth of North Inlet Estuary.  Winyah Bay drains the sub-basins of 6 major rivers, which are heavily impacted by agriculture, mining, and industry.  The rivers drain approximately 46,736 km2 of uplands and marshes.  Descriptions of the individual monitoring sites are as follows: 

Clambank Creek (CB or niwcbnut): (lat 33:20:02, long 79:11:34) The Clambank Creek monitoring site is located roughly in the center of the NIW NERR.  The site is surrounded by a Spartina marsh and drains associated uplands.  Salinity ranges from 0 to 36.  The creek width and depth at MHW at the sampling site are 40m and 2.4 m respectively.  The average depth of the creek at 
MHW is 2.0m.  The bottom is mostly comprised of oyster shell hash and some fine sediment.  This site is considered pristine and is influenced by its close proximity to the Inlet mouth.  

Debidue Creek (DC or niwdcnut): (lat 33:21:37, long 79:10:05) The Debidue Creek monitoring site is located in an ocean-dominated Spartina marsh that was formerly surrounded by pine-dominated uplands.  The site is approximately 1 km south of the Debordieu Colony, a large development built on man-made canals that drain into the northern portion of Debidue Creek, and as a result, may be considered an impacted site.  Salinity can range from 0 to 36 parts per thousand and average tidal flux is approximately 2 meters.  The creek has an average depth of 2.2 m MHW and an average width of 70 m MHW at the sample site.  The bottom is mostly comprised of oyster shell hash with some fine sediment and detritus.

Oyster Landing (OL or niwolnut): (lat. 33:20:58, long. 79:11:34) The Oyster Landing monitoring site is considered a fairly pristine and undisturbed area.  Samples are collected at the end of the Oyster Landing pier from the floating dock, which is adjacent to the location of the NIW NERR weather station.  The pier stretches into the upper reaches of Crab Haul Creek in the mid-western portion of North Inlet and is approximately 2.8 km from the headwaters of Crab Haul Creek.  The creek drains pine forested uplands and wetlands.  Salinity can range from 0 to 36 parts per thousand and average tidal flux is approximately 1.4 m.  The creek has an average depth of ~2 m MHW and an average width of ~150m MHW at the sample site.  The bottom is mostly comprised of oyster shell hash with some fine sediment and detritus.

Thousand Acre (TA or niwtanut): (lat. 33:17:57, long. 79:15:36) The Thousand Acre monitoring site is located in Thousand Acre marsh tidal creek, near the creek mouth.  Prior to 7/19/1999, the sampling location was approximately 30 meters northeast of the west bridge of Thousand Acre marsh.  Because of heavy siltation near the creek bank which caused inaccurate water quality measurements at the original site, beginning on 7/19/1999, the sampling site was moved and samples were collected at the NW corner of the west bridge, about 15 m from the mouth of the creek.  At this new sampling site, creek depth is approximately 2 m MHW and creek width is approximately 10 m.  The creek empties into the northeastern side of the mid-portion of Winyah Bay and drains the Thousand Acre Rice Field and surrounding pine forested uplands and vegetated wetlands. Salinity ranges from 0 to 26 parts per thousand and tidal flux is approximately 1m.  The bottom is mostly composed of fine sediments and detritus.  Georgetown is the homeport for a number of heavy industries, including a steel plant, paper mill, chemical plant, and a coal fired plant. Most of these industrial sites are located on the southern side of Winyah Bay, 5 km upstream from the Thousand Acre site.  A public sewage treatment plant, which discharges into the bay, is also located in Georgetown.

5) Code variable definitions

a) Station Code Names

Clambank Creek (niwcbnut), Debidue Creek (niwdcnut), Oyster Landing (niwolnut), and Thousand Acre (niwtanut)

b) Monitoring Program

Monthly Grab sample program (1)

Diel grab sample program (2)
6) Data Collection Period

a) Monthly Grab Sampling

Site
Start Date
Rep # 1 Time
Rep # 2 Time

niwcbnut
01/17/2004
09:44
09:46
niwcbnut
02/06/2004
01:54
01:56
niwcbnut
02/26/2004
06:15
06:17
niwcbnut
03/17/2004
11:27
11:29
niwcbnut
04/06/2004
02:36
02:38
niwcbnut
04/26/2004
06:38
06:40
niwcbnut
05/16/2004
12:11
12:13
niwcbnut
06/05/2004
03:43
03:45
niwcbnut
06/25/2004
07:07
07:09
niwcbnut
07/15/2004
12:34
12:36
niwcbnut
08/04/2004
04:42
04:44
niwcbnut
08/24/2004
07:48
07:50
niwcbnut
09/13/2004
01:04
01:06
niwcbnut
10/03/2004
04:55
04:57
niwcbnut
10/23/2004
09:47
09:49
niwcbnut
11/12/2004
01:11
01:13
niwcbnut
12/02/2004
05:12
05:14
niwcbnut
12/22/2004
11:08
11:10
niwdcnut
01/17/2004
09:44
09:46
niwdcnut
02/06/2004
01:54
01:56
niwdcnut
02/26/2004
06:15
06:17
niwdcnut
03/17/2004
11:27
11:29
niwdcnut
04/06/2004
02:36
02:38
niwdcnut
04/26/2004
06:38
06:40
niwdcnut
05/16/2004
12:11
12:13
niwdcnut
06/05/2004
03:43
03:45
niwdcnut
06/25/2004
07:07
07:09
niwdcnut
07/15/2004
12:34
12:36
niwdcnut
08/04/2004
04:42
04:44
niwdcnut
08/24/2004
07:48
07:50
niwdcnut
09/13/2004
01:04
01:06
niwdcnut
10/03/2004
04:55
04:57
niwdcnut
10/23/2004
09:47
09:49
niwdcnut
11/12/2004
01:11
01:13
niwdcnut
12/02/2004
05:12
05:14
niwdcnut
12/22/2004
11:08
11:10
niwolnut
01/17/2004
09:44
09:46
niwolnut
02/06/2004
01:54
01:56
niwolnut
02/26/2004
06:15
06:17
niwolnut
03/17/2004
11:27
11:29
niwolnut
04/06/2004
02:36
02:38
niwolnut
04/26/2004
06:38
06:40
niwolnut
05/16/2004
12:11
12:13
niwolnut
06/05/2004
03:43
03:45
niwolnut
06/25/2004
07:07
07:09
niwolnut
07/15/2004
12:34
12:36
niwolnut
08/04/2004
04:42
04:44
niwolnut
08/24/2004
07:48
07:50
niwolnut
09/13/2004
01:04
01:06
niwolnut
10/03/2004
04:55
04:57
niwolnut
10/23/2004
09:47
09:49
niwolnut
11/12/2004
01:11
01:13
niwolnut
12/02/2004
05:12
05:14
niwolnut
12/22/2004
11:08
11:10
niwtanut
01/17/2004
11:14
11:16
niwtanut
02/06/2004
03:24
03:26
niwtanut
02/26/2004
07:45
07:47
niwtanut
03/17/2004
12:57
12:59
niwtanut
04/06/2004
04:06
04:08
niwtanut
04/26/2004
08:08
08:10
niwtanut
05/16/2004
13:41
13:43
niwtanut
06/05/2004
05:13
05:15
niwtanut
06/25/2004
08:37
08:39
niwtanut
07/15/2004
14:04
14:06
niwtanut
08/04/2004
06:12
06:14
niwtanut
08/24/2004
09:18
09:20
niwtanut
09/13/2004
02:34
02:36
niwtanut
10/03/2004
06:25
06:27
niwtanut
10/23/2004
11:17
11:19
niwtanut
11/12/2004
02:41
02:43
niwtanut
12/02/2004
06:42
06:44
niwtanut
12/22/2004
12:38
12:40
b) Diel Sampling

Site

Start Date
Start Time
End Date
End Time

niwcbnut
01/16/2004
08:54
01/17/2004
09:42
niwcbnut
02/05/2004
01:04
02/06/2004
01:52
niwcbnut
02/25/2004
05:25
02/26/2004
06:13
niwcbnut
03/16/2004
10:37
03/17/2004
11:25
niwcbnut
04/05/2004
01:46
04/06/2004
02:34
niwcbnut
04/25/2004
05:48
04/26/2004
06:36
niwcbnut
05/15/2004
11:21
05/16/2004
12:09
niwcbnut
06/04/2004
02:53
06/05/2004
03:41
niwcbnut
06/24/2004
06:17
06/25/2004
07:05
niwcbnut
07/14/2004
11:44
07/15/2004
12:32
niwcbnut
08/03/2004
03:52
08/04/2004
04:40
niwcbnut
08/23/2004
06:58
08/24/2004
07:46
niwcbnut
09/12/2004
00:14
09/13/2004
01:02
niwcbnut
10/02/2004
04:05
10/03/2004
04:53
niwcbnut
10/22/2004
08:57
10/23/2004
09:45
niwcbnut
11/11/2004
00:21
11/12/2004
01:09
niwcbnut
12/01/2004
04:22
12/02/2004
05:10
niwcbnut
12/21/2004
10:18
12/22/2004
11:06
niwdcnut
01/16/2004
08:54
01/17/2004
09:42
niwdcnut
02/05/2004
01:04
02/06/2004
01:52
niwdcnut
02/25/2004
05:25
02/26/2004
06:13
niwdcnut
03/16/2004
10:37
03/17/2004
11:25
niwdcnut
04/05/2004
01:46
04/06/2004
02:34
niwdcnut
04/25/2004
05:48
04/26/2004
06:36
niwdcnut
05/15/2004
11:21
05/16/2004
12:09
niwdcnut
06/04/2004
02:53
06/05/2004
03:41
niwdcnut
06/24/2004
06:17
06/25/2004
07:05
niwdcnut
07/14/2004
11:44
07/15/2004
12:32
niwdcnut
08/03/2004
03:52
08/04/2004
04:40
niwdcnut
08/23/2004
06:58
08/24/2004
07:46
niwdcnut
09/12/2004
00:14
09/13/2004
01:02
niwdcnut
10/02/2004
04:05
10/03/2004
04:53
niwdcnut
10/22/2004
08:57
10/23/2004
09:45
niwdcnut
11/11/2004
00:21
11/12/2004
01:09
niwdcnut
12/01/2004
04:22
12/02/2004
05:10
niwdcnut
12/21/2004
10:18
12/22/2004
11:06
niwolnut
01/16/2004
08:54
01/17/2004
09:42
niwolnut
02/05/2004
01:04
02/06/2004
01:52
niwolnut
02/25/2004
05:25
02/26/2004
06:13
niwolnut
03/16/2004
10:37
03/17/2004
11:25
niwolnut
04/05/2004
01:46
04/06/2004
02:34
niwolnut
04/25/2004
05:48
04/26/2004
06:36
niwolnut
05/15/2004
11:21
05/16/2004
12:09
niwolnut
06/04/2004
02:53
06/05/2004
03:41
niwolnut
06/24/2004
06:17
06/25/2004
07:05
niwolnut
07/14/2004
11:44
07/15/2004
12:32
niwolnut
08/03/2004
03:52
08/04/2004
04:40
niwolnut
08/23/2004
06:58
08/24/2004
07:46
niwolnut
09/12/2004
00:14
09/13/2004
01:02
niwolnut
10/02/2004
04:05
10/03/2004
04:53
niwolnut
10/22/2004
08:57
10/23/2004
09:45
niwolnut
11/11/2004
00:21
11/12/2004
01:09
niwolnut
12/01/2004
04:22
12/02/2004
05:10
niwolnut
12/21/2004
10:18
12/22/2004
11:06
niwtanut
01/16/2004
10:24
01/17/2004
11:12
niwtanut
02/05/2004
02:34
02/06/2004
03:22
niwtanut
02/25/2004
06:55
02/26/2004
07:43
niwtanut
03/16/2004
12:07
03/17/2004
12:55
niwtanut
04/05/2004
03:16
04/06/2004
04:04
niwtanut
04/25/2004
07:18
04/26/2004
08:06
niwtanut
05/15/2004
12:51
05/16/2004
13:39
niwtanut
06/04/2004
04:23
06/05/2004
05:11
niwtanut
06/24/2004
07:47
06/25/2004
08:35
niwtanut
07/14/2004
13:14
07/15/2004
14:02
niwtanut
08/03/2004
05:22
08/04/2004
06:10
niwtanut
08/23/2004
08:28
08/24/2004
09:16
niwtanut
09/12/2004
01:44
09/13/2004
02:32
niwtanut
10/02/2004
05:35
10/03/2004
06:23
niwtanut
10/22/2004
10:27
10/23/2004
11:15
niwtanut
11/11/2004
01:51
11/12/2004
02:39
niwtanut
12/01/2004
05:52
12/02/2004
06:40
niwtanut
12/21/2004
11:48
12/22/2004
12:36
7) Associated researchers and projects

The NIW NERR Water Quality Monitoring Project also has stations located at Oyster Landing, Clambank Creek, Debidue Creek, and Thousand Acre sites.  The principal objective of this study is to record long-term water quality data for North Inlet/Winyah Bay in order to observe any physical changes or trends in water quality over time.  Measurements are taken every 30 minutes over roughly two week collecting periods at the Oyster Landing, Clambank Creek, Debidue Creek and Thousand Acre sites.    Historical water quality data from these sites is available online at http://cdmo.baruch.sc.edu/.
The NIW NERR weather station is located at the Oyster Landing site.  
Parameters measured include: air temperature, humidity, barometric pressure, solar radiation (total and PAR), wind speed, wind direction, and precipitation.  Historical meteorological data are available from Oyster Landing online at http://cdmo.baruch.sc.edu/.
A National Atmospheric and Deposition Program (NADP) sampling station (SC11) is located at the Oyster Landing Site.  Samples are collected weekly and sent to the Central Analytical Laboratory of the Illinois State Water Survey for analysis. http://nadp.sws.uiuc.edu/
A long-term fish survey is also done at the Oyster Landing site bi-weekly/monthly depending on the season.  Species present, total weight, individual weights and standard lengths of fish that utilize the marsh at high tide are recorded.  

8) 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 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/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 chemistry 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 the general information link on the CDMO home page) and online at the CDMO home page http://cdmo.baruch.sc.edu.  Data are available in the test tab-delimited format, Microsoft Excel spreadsheet format and comma-delimited format.   

II. Physical Structure Descriptors

9) Entry Verification

When the water samples reach the chemistry laboratory, salinity is determined with a refractometer and recorded on a parameter sheet.  Data recorded on the sediment parameter sheets include:  chemistry #, date, site, event #, sample #, time, salinity, tide stage designation, filter #, filter weight, total weight, oxidized weight, and sediment color.  Hardcopies of these datasheets are maintained on site in the Baruch Marine Field Lab’s water chemistry laboratory fireproof cabinet.  

Information on the samples in each tray of nutrients run through the technicon is recorded on a “Run Sheet” by the water chemistry technician.  The technicon has a datalogger that calculates the concentrations, puts them into a temporary text file, and produces an output printout with the same information.  Jennifer Keesee then enters data into an Excel spreadsheet where the appropriate calculations are made.  Anomalous data points and missing data are noted on the original handwritten data sheet for transfer to the Excel file.  Missing data points are denoted with a blank cell.  The MS Excel data file is then verified for typographical errors by Jennifer Keesee and Sarah Foose and formatted to CDMO specifications.  Jennifer Keesee then searches data for values below the minimum detection limit (MDL) for the analytical equipment.  

10) Parameter Titles and Variable Names by Data Category

Below are parameters and variable names that are currently reported in the 2004 NIW NERR Water Chemistry dataset.  Data for additional parameters are available through the Baruch Marine Field Laboratory’s (BMFL) online database (http://links.baruch.sc.edu/data/) or obtained on request by contacting the Data Manager at datamgr@belle.baruch.sc.edu.   All sample collection times are based on a 
2400-hour clock and are given in Eastern Standard Time.

Data Category

Parameter



Variable Name
Units of Measure

Phosphorus:

Orthophosphate



PO4F

mg/L as P

Nitrogen:

Nitrite + Nitrate, Filtered


NO23F

mg/L as N




Ammonium, Filtered


NH4F

mg/L as N




Nitrite




NO2F

mg/L as N

Other Lab Parameters:
Chlorophyll a



CHLA_N
(g/L

Field Parameters:



*Dissolved Oxygen


DO

mg/L




*Dissolved Oxygen Saturation

DO_SAT
mg/L




*pH




PH

standard units




Salinity




SALT_N
ppt




*Water Temperature


WTEM_N
(C

* Field parameters (above) from each of the four NIW NERR monitoring stations are available through the BMFL database (http://links.baruch.sc.edu/data/) or through the Centralized Data Management Office (CDMO) online Water Quality database at http://cdmo.baruch.sc.edu/. 

11) Measured and Calculated Laboratory Parameters

Listed below are those water chemistry parameters that are determined directly through chemical analysis (parameters measured directly) and those parameters that derived through calculations (parameters calculated) using parameters that are measured directly.

a) Parameters Measured Directly




Ammonium (NH4F)






Nitrite-Nitrate (NO23F)






Orthophosphate (PO4F)

Nitrite 
(NO2F)

Chlorophyll a (CHLA_N)

Salinity (SALT_N)

b) Parameters Calculated (Comment coded by “C”)

Dissolved Inorganic Nitrogen (DIN) = NO23F + NH4F

All Baruch Marine Field Lab (BMFL) nutrient chemistry is done using ga/L (microgram-atoms (N or P) per liter), except for chlorophyll a which is measured in g/L.  Data for BMFL is reported using these units.  However, for the NERR SWMP nutrient data, these data were converted to mg/L (except chlorophyll a).  

12) Limits of Detection

Minimum detection limits are determined using the factory specifications for the Baruch Marine Field Laboratory Water Chemistry Lab’s analytical equipment.  These concentration limits are periodically verified through serial dilutions of a known concentration of standard for each parameter.  Below are the method detection limits for the major parameters measured.

Analytical Parameter

Method Detection Limit

Dates in Use

Ammonium (NH4F)

0.0028 mg/L



2004

Nitrite+Nitrate (NO23F)
0.0014 mg/L



2004

Nitrite (NO2F)


0.0006 mg/L



2004

Orthophosphate (PO4F)

0.0025 mg/L



2004

Chlorophyll a (CHLA_N)
0.08 g/L



2004

13) Laboratory Methods

All NIW NERR water samples are collected, processed, and analyzed by the Baruch Marine Field Laboratory Water Chemistry Lab.  Descriptions for analysis and reporting of data given below are for the parameters currently submitted by the NIW NERR.  Only those data that are required for submission by the National Estuarine Research Reserve System are included with this report and data submission.  Data for additional parameters can be accessed through the Baruch Marine Field Laboratory’s (BMFL) online database (http://links.baruch.sc.edu/data/) or obtained on request by contacting the Data Manager at datamgr@belle.baruch.sc.edu.  

General Laboratory Protocol

Before use, all glassware and ISCO sample bottles are scrubbed thoroughly in hot tap water, soaked in a 10% HCL bath for a minimum of 24 hours, rinsed 4 times with deionized water and then dried in a drying oven.  The same ISCO sampler and intake hose is used at the same site each time due to the different set-up required for each site (hose length, etc.).   

Stock standards are prepared in 1liter batches, fixed with chloroform and stored at  4 oC.  Working standards for each sampling interval are prepared fresh each time from stock standards.  The water samples are all analyzed at the same range for all sites and seasons using the following standard concentrations:

Parameter
Concentrations (mg/L) used for standard curve

PO4F

0.0496, 0.0744, 0.0992

NO23F

0.028, 0.042, 0.056

NO2F

0.0056, 0.0112, 0.0168, 0.0224

NH4F

0.056, 0.084, 0.112

These concentrations are used to generate the standard curve from which sample concentrations are determined.  

Samples are generally processed within 48 hours of collection.  Salinity values are measured using a hand-held refractometer in the laboratory.  Seventy-five to 500 ml of each water sample is filtered through a preweighed, precombusted Whatman GF/F (0.7 micrometer nominal pore size) filter.   Samples are shaken before filtering begins; the amount of water filtered is determined by the particulate load of the sample (up to 500 mL during winter, less during summer and after periods of heavy rains).   Phenol is added to the NH4F samples for preservation.  NH4F, NO2F, NO23F, and PO4F are then stored at 4 0C.   Magnesium carbonate (MgCO3) is added to Chlorophyll a samples before they are frozen.

NO23F, PO4F, NO2F, and NH4F aliquots are analyzed with a Technicon AutoAnalyzer.    Chlorophyll a samples are analyzed using a Sequoia-Turner Fluorometer.

The Technicon produces output printouts with raw nutrient value concentrations.  With the Technicon model used for this database, there are no peak heights; the technicon converts the peak heights directly into a nutrient concentration.  Results from all other analyses are recorded by hand.

Glibert, Patricia M. and Theodore C. Loder. 1977.  Automated Analysis of Nutrients in Seawater:  A Manual of 

Techniques.  Publication Number WHOI-77-47.  Woods Hole Oceanographic Institution, Woods Hole, Massachusetts 02543. 

Nitrite-Nitrate (NO23F)

NO23F concentrations are determined on GF/F (0.7 m nominal pore-size) filtered sample water. The basic method is Technicon Method No. 158-71W/B (Technicon Industrial Systems 1979).  Nitrate is reduced to nitrite by a copper-cadmium reductor column.  The nitrite ion then reacts with sulfanilamide under acidic conditions to form a diazo compound, which couples with N-1-napthylethylenediamine dihydrochloride to form a reddish-purple azo dye, the color of which is determined as absorbance at 550 nm wavelength.  For a discussion of the problems associated with EDTA as the buffer choice (Brewer & Riley, 1965) refer to Gilbert & Mlodzinska (1977).

Technicon Industrial Systems. 1979. Technicon Industrial Method No. 158-71W/B; Nitrate-Nitrite in Water 

and Seawater. Technicon Industrial Systems; A Division of Technicon Instruments Corporation, Tarrytown, NY 10591.

Brewer, P. G.  and Riley ,J. P. 1965. The automatic determination of nitrate in sea water.  Deep Sea Research and Oceanographic Abstracts, Volume 12, Issue 6, December, Pages 765-772. 


Glibert P.M., Mlodzinska, Z., and C.F. D’Elia. 1977.  A semi-automated persulfate oxidation technique for simultaneous total nitrogen and total phosphorus determination in natural water samples.  Woods Hole Oceanographic Institution Contribution Number 3954.  Ocean Industry Program of the Woods Hole Oceanographic Institution, Woods Hole, Massachusetts 02543.

Nitrite (Nitrite NO2F)

NO2 F concentrations are determined on GF/F (0.7 m nominal pore-size) filtered sample water. The basic method is Technicon Method No. 158-71W/B (Technicon Industrial Systems 1979).  The nitrite ion reacts with sulfanilamide under acidic conditions to form a diazo compound.  This compound then couples with N-1-napthylethylenediamine dihydrochloride to form a reddish-purple azo dye, the color of which is determined as absorbance at 550 nm wavelength.  There are very few known interferences at concen​trations less than 1000 times that of the nitrite; how​ever, recent addition of strong oxidants or reductants to the samples will readily affect the nitrite concen​trations. High alkalinity (600 mgL-1) will give low re​sults due to a shift in pH of the color reaction.
Technicon Industrial Systems. 1976. Technicon Industrial Method No. 161-71W/B; Nitrate-Nitrite in Water 

and Seawater. Technicon Industrial Systems; A Division of Technicon Instruments Corporation, Tarrytown, NY 10591.

Orthophosphate (PO4F)

GF/F filtered sample water is used in the procedure.  The basic method is the Technicon Industrial Method No. 155-71W (1973), which is a modification of the Murphy and Riley (1962) single solution method. The method depends on the formation of a phosphomolybdate blue complex, the color of which is determined as absorbance at 880 nm wavelength.  

Technicon Industrial Systems. 1973. Technicon Industrial Method No. 155-71W; Ortho Phosphate in Water 

and Seawater. Technicon Industrial Systems; A Division of Technicon Instruments Corporation, Tarrytown, NY 10591. 

Murphy, J. and J. P. Riley. 1962. A Modified Single Solution Method for the Determination of Phosphate in 

Natural Waters. Anal. Chim. Acta 27:31.

Ammonium (NH4F)

NH4F concentrations are determined on GF/F (0.7m nominal pore-size) filtered.  The method used is based on that of Grasshoff and Johannsen (1972) and O'Connor and Miloski (1974), with a few modifications. Essentially the method depends on the Berthelot Reaction.  During this reaction, a blue colored compound closely related to indophenol forms when the solution of an ammonium salt is added to sodium phenoxide, followed by the addition of sodium hypochlorite (Glibert and Loder 1977), the color of which is determined as absorbance at 630 nm wavelength.  A solution of potassium sodium tartrate and sodium citrate is then added to the sample stream to eliminate the precipitation of the hydroxides of calcium and magnesium.  

Glibert, Patricia M. and Theodore C. Loder. 1977. Automated Analysis of Nutrients in Seawater:  A Manual of 

Techniques. Publication Number WHOI-77-47. Woods Hole Oceanographic Institution, Woods Hole, Massachusetts 02543.

Grasshoff, K and J. Johannsen.  (1972).  A new sensitive and direct method for the automatic determination of ammonia in seawater.  J. Cons. Int. Explor. Mer 34:516.

O'Connor, B.  and W. Miloski.  (1974).  Ammonia analysis of seawater using a Technicon AutoAnalyzer II.  Suffolk County Department of Environmental Control.  Unpublished manuscript.

Chlorophyll a (CHLA_N)

An appropriate amount of sample (10 or 20 ml) is filtered through a 2.5 cm, (0.7 micrometer, nominal pore size) GF/F filter. The filter is then placed into a scintillation vial with 1 ml of saturated magnesium carbonate (MgCO3) and frozen (-15 0C).  Samples are removed from the freezer, 9 milliliters of 100 percent acetone are added, and then they are shaken and placed in the refrigerator  (1 0C ) for 24 hours.  The samples are removed from the refrigerator, carefully shaken, and then returned to the refrigerator for an additional 24 hours.  After the extraction process is complete, the samples are analyzed with a Fluorometer.  Analytical range can be adjusted by changing the volume of sample filtered.

Turner Designs Inc. Manual.  1981. Fluorometric Facts, Chlorophyll and Phaeophytin.  Ballentin 101, 

Mountain View, California. 

Greenberg, Arnold E., Connors, Joseph J., Jenkins, David, and Mary Ann H. Franson. 1980. Standard Methods 

For the Examination of Water and Waste Water, 15th Edition.  American Public Health Association, 1015 Fifteenth Street NW, Washington, DC 2000.  

Glover, L.R. and I. Morris.  1979.  Photosynthetic Carboxylating Enzymes in Marine Phytoplankton. Limnol. 

Oceanography 23:80-89.

14) Reporting of Missing Data and Data with Concentrations Lower than Method Detection Limits  

Nutrient/Chl a comment codes and definitions are provided in the following table.  Missing data are denoted by a blank cell “  ” and comment coded with an “M”.  Laboratories in the NERRS System submit data that are censored at a lower detection rate limit, called the Method Detection Limit or MDL.  MDL’s for specific parameters are listed in the Limits of Detection section (Section 2, Part 12) of this document.  Concentrations that are less than this limit are denoted by a –9999 and comment coded with a “B” in the variable code comment column.  Calculated parameters are comment coded with a “C” and if any of the components used in the calculation are below the MDL, the calculated variable is denoted by –9999 and also comment coded with a “B”.  If a calculated value is negative, the value is reported as a –9999 and coded with an “N”.

Key to Dataset Abbreviations

Parameters from the North Inlet-Winyah Bay NERR 2004 water chemistry dataset are presented in columns alongside Flag Columns that contain abbreviations or letter codes that denote special circumstances surrounding that particular sample.  The abbreviations currently in use for the NERR system are given below:

Abbreviation
Definition

A

Value above upper limit of method detection

B

Value below method detection limit

C

Calculated value

D
Data deleted or calculated value could not be determined due to deleted data, see metadata for details

H

Sample held beyond specified holding time

K

Check metadata for further information

M
Data missing, sample never collected or calculated value could not be determined due to missing data

N
Negative calculated value

P

Significant rainfall occurred within 72 hours of sampling

U

Lab analysis from unpreserved sample 

S

Data suspect, see metadata for further details

See Section 16 Subsection C for further information on significant rainfall events specific to the North Inlet-Winyah Bay NERR.

Missing data:

Grab Samples

a).  For the following date and times, all water chemistry data are missing from Debidue Creek (DC) due to a malfunction of the ISCO water sampler.

Date

Time (EST)

1/17/2004
9:44-9:46

b).  For the following date and times, all water chemistry data are missing from Thousand Acre (TA) due to a malfunction of the ISCO water sampler.

Date

Time (EST)
12/02/2004
6:42-6:44

Diel Samples
a).  For the following date and times, all water chemistry data are missing from Debidue Creek (DC) due to a malfunction of the ISCO water sampler.

Date

Time (EST)

1/16/2004
10:58-23:22

1/17/2004
1:26-9:42

b).  For the following date and times, all water chemistry data are missing from Thousand Acre (TA) due to a malfunction of the ISCO water sampler.

Date

Time (EST)
12/01/2004
18:16

12/02/2004
6:40

15) QA/QC Programs

Analytical Quality Control:

Various control measures are taken to monitor the operation of the Technicon AutoAnalyzers.  Triplicate standards are run at the beginning of each tray of samples and these must fall within a specified range for that particular chemistry.  

Additional control measures are used with the Fluorometer.  Chlorophyll a values are determined by standard method of Fluorometric Analysis.  The fluorometer is calibrated by running standard curves (using chlorophyll a standard purchased from Sigma), which are then used to generate correction equations.  Concentration of the standard is confirmed by spectrophotometric analysis.  

Data for additional parameters analyzed by can be accessed through the Baruch Marine Field Laboratory’s online database (http://links.baruch.sc.edu/data/) or obtained on request by contacting the Data Manager at datamgr@belle.baruch.sc.edu.  

a) Precision:

i) Field Variability – NIW uses an ISCO automated water sampler to collect both the diel and the successively collected monthly grab samples.  

ii) Laboratory Variability – The Baruch Marine Field Laboratory Water Chemistry Lab analyzes triplicate samples for every OL sample number 10 of the Diel water samples.   

iii) Inter-organizational splits – None

b) Accuracy:

i) Sample Spikes –None

ii) Standard Reference Material Analysis –information not received 

iii) Cross Calibration Exercises – None

16) Other Remarks

a).  The following tropical systems passed through the area during 2004:


08/02-03/2004  Tropical Storm Alex


08/12-13/2004  Tropical Storm Bonnie


08/14-15/2004  Hurricane Charley


8/28-29/2004  Tropical Storm Gaston


09/06/2004 and 9/08/2004  Hurricane Frances


09/26-27/2004  Hurricane Jeanne

b).  Rainfall for 2004: The dates that these rainfall events occurred and the precipitation amounts are given below.   Rainfall data for these time periods can be verified in the NIW 2004 meteorological dataset available online at http://cdmo.baruch.sc.edu/home.html. 

Date of 


Precipitation Event
Precipitation (mm)

January

1/8/2004


0.5

1/9/2004
9.4

1/18/2004
3

1/25/2004
2.3

1/26/2004
29

Monthly Total (mm)
44.2

February

2/3/2004
6.6

2/4/2004
0.3

2/6/2004
6.4

2/9/2004
0.8

2/11/2004
1.8

2/12/2004
30.2

2/14/2004
9.4

2/15/2004
7.9

2/17/2004
18

2/22/2004
0.3

2/25/2004
0.8

2/26/2004
17

2/27/2004
5.8

Monthly Total (mm)
105.3

March

3/6/2004
0.3

3/9/2004
5.8

3/16/2004
0.26

3/18/2004
0.3

3/21/2004
0.5

3/30/2004
3.8

3/31/2004
4.8

Monthly Total (mm)
15.8

April

4/1/2004
0.3

4/2/2004
0.3

4/8/2004
8.9

4/12/2004
14.5

4/13/2004
13.7

4/26/2004
3.3

4/27/2004
15

4/30/2004
2.3

Monthly Total (mm)
58.3

May

5/1/2004
32

5/2/2004
25.4

5/3/2004
11.4

5/19/2004
13

5/29/2004
8.4

Monthly Total (mm)
90.2

June

6/3/2004
9.7

6/4/2004
4.6

6/10/2004
0.5

6/11/2004
0.3

6/13/2004
0.5

6/17/2004
4.8

6/27/2004
30

6/28/2004
3

6/29/2004
13.2

6/30/2004
19.1

Monthly Total (mm)
85.7

July

7/1/2004
7.6

7/2/2004
8.6

7/3/2004
7.4

7/4/2004
0.5

7/5/2004
11.2

7/9/2004
0.5

7/10/2004
6.4

7/11/2004
3

7/12/2004
1.02

7/17/2004
13.5

7/18/2004
25.7

7/19/2004
4.1

7/22/2004
0.8

7/23/2004
11.4

7/24/2004
0.8

7/28/2004
0.3

7/29/2004
1.3

7/30/2004
2.5

Monthly Total (mm)
106.6

August

8/1/2004
0.3

8/2/2004
6.4

8/3/2004
9.9

8/6/2004
4.3

8/12/2004
122.7

8/13/2004
19.1

8/14/2004
58.9

8/15/2004
48

8/16/2004
0.8

8/25/2004
0.3

8/26/2004
17.8

8/27/2004
10.9

8/28/2004
20.8

8/29/2004
43.7

8/31/2004
19.8

Monthly Total (mm)
383.7

September

9/1/2004
6.4

9/6/2004
9.1

9/8/2004
5.6

9/9/2004
0.8

9/11/2004
13.7

9/16/2004
0.3

9/17/2004
6.4

9/26/2004
13.2

9/27/2004
5.8

9/28/2004
0.3

9/30/2004
1

Monthly Total (mm)
62.6

October

10/2/2004
0.5

10/3/2004
36.6

10/13/2004
0.3

10/15/2004
11.9

10/18/2004
0.3

10/19/2004
0.3

10/20/2004
9.1

10/24/2004
0.3

10/28/2004
2.8

Monthly Total (mm)
62.1

November

11/4/2004
3.6

11/11/2004
7.4

11/12/2004
7.9

11/13/2004
0.3

11/23/2004
0.3

11/24/2004
1

11/25/2004
0.5

11/27/2004
29.2

11/28/2004
2.5

Monthly Total (mm)
52.7

December

12/9/2004
3

12/10/2004
6.6

12/17/2004
0.5

12/23/2004
0.8

12/25/2004
6.4

12/26/2004
31.8

Monthly Total (mm)
49.1

Annual Total (mm)
1116
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