Great Bay (GRB) NERR Water Quality Metadata

(April-December 2004)

Latest update: July 8, 2005

I.  Data Set & Research Descriptors

1. Principal investigators and contact persons

Jaimie Wolf, Research Technician, email: jswolf@cisunix.unh.edu
Jackson Estuarine Laboratory

85 Adams Point Road

Durham, NH 03824

Phone: 603-862-5122

Jeremy LeClair, Research Technician, email: jol@cisunix.unh.edu
Jackson Estuarine Laboratory

85 Adams Point Road

Durham, NH 03824 

Phone: 603-862-5136

Brian Smith, Research Coordinator, email: bsmith@nhfgd.org
NH Department of Fish and Game
 

225 Main Street



 

Durham, NH 03824





603-868-1095  (voice)


 

603-868-3305  (fax)

Jonathan Pennock, Ph.D., Professor of Natural Resources, Director of the 

Jackson Estuarine Laboratory and the UNH marine Program 

email: Jonathan.Pennock@unh.edu
Chase Ocean Eng. Room 102

U.N.H.

Durham, NH 03824

Phone: (603) 862-2921

2. Entry verification

Deployment data are uploaded from the YSI 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. There they are graphed and run through CDMO macros to identify missing and anomalous data. The file are then pre-processed with the EQWin format macro that was developed by the CDMO to reformat the header columns, insert station codes, insert a corrected time column and allow the technician to remove any pre- and post-deployment data from the file.  Where deployment overlap occurs between files, the data produced by the newly calibrated sonde is accepted as being the most accurate.  The pre-processed file is then ready to be copied into the EQWin water.eqi file where the data are QA/QC checked and archived in a database.  EQWin queries, reports and graphs are used to discover data set outliers (values which fall outside the range that the instrument is designed to measure) and large changes in the data.  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.  Jaimie Wolf is responsible for all water quality data management.

3. Research Objectives

In 2004, YSI 6600 datasondes were deployed in Great Bay and in the Squamscott, Oyster and Lamprey Rivers part of the National Estuarine Research Reserves' (NERRS) System-wide Monitoring Program (SWMP). The goal is to develop and maintain temporally intensive long-term datasets of physio-chemical parameters of water quality at locations that are representative of the Great Bay Estuarine System. The Great Bay site is relatively unimpacted, while the three tidal river sites (Lamprey, Oyster and Squamscott) have large drainage basins and are impacted by both point (wastewater treatment plants) and nonpoint sources of pollution. In addition to establishing a baseline of water quality, and understanding the spatial and temporal variability of important indicators of estuarine water quality, the data is used by a number of researchers in the analysis of physical and biological processes.

4. Research Methods

Datasondes are programmed to obtain measurements of specific conductivity, 

salinity, dissolved oxygen, percent saturation, pH, temperature, water level, 

and turbidity every half-hour. All sondes used in 2004 were model 6600 equipped with non-vented depth sensors. The instruments are deployed continuously during ice-free seasons, except for brief periods when they are removed for cleaning, maintenance and recalibration. Pre and post-deployment calibrations are performed using the diagnostics menu of the YSI Ecowatch program and QA/QC procedures developed by NERR Research Coordinators and YSI engineers.  VWR conductivity and pH standards are used for calibration. YSI turbidity standard is used to calibrate turbidity probes. The Great Bay sonde was moored one meter off the bottom in central Great Bay.The Lamprey and Squamscott river stations are piling mounted deployments (see below).  Due to shallow depths and narrow channels, the Oyster River sonde has to be deployed with the least amount of vertical expression above bottom.  This is accomplished by placing it horizontally in a perforated PVC pipe with four weighted "legs" to keep the instrument above bottom.  The Oyster River sonde is hard-wired to a radio telemetry station on shore (approximately 25 meters away). The Squamscott River sonde is hard-wired to a radio telemetry station mounted on its piling. Both instruments send real-time data to a computer located at the Jackson Lab.

5. Site Location and Character

Site #1 Great Bay  (GB)

Location: Central area of Great Bay proper.

The coordinates of the deployment are 43( 04' 20" N latitude and 70( 52' 10" W 

longitude.

Salinity range: 5-32 ppt (seasonally); 0-5ppt from high to low tide. 

Temperature range: -1(C to 24(C (seasonally); 0-3( from high to low tide)

Depth: 6.5 meters at MLW

Tidal range of 2.7 meters  (maximum)

Bottom type: Mud and rock channel bottom

Tidal velocity: maximum 50 cm/sec

Watersheds: Squamscott, Lamprey and Winnicut Rivers plus smaller 

streams. High tide influence from Little Bay and associated rivers

Pollutant influence: clean reference site

Deployment

The instrument is moored approximately one meter from the bottom and collects data in an unattended mode. When placement of new sonde took place in October 2004, the sonde was deployed at a slightly shallower position. 

Site #2 Squamscott River (SQ)

Location: Mid channel of the Squamscott River at the Boston and Maine Railroad bridge, Stratham, NH. 

Coordinates are 43( 02' 30" N latitude and 70(55' 20" W longitude

Salinity range: 0-30ppt (seasonally); 5-20 ppt from high to low tide. 

Temperature range: -1( C to 27( C (seasonally);difference of 0-5( from high to 

low tide)

Depth: 3.5 meters at MLW

Tidal range of 2.7 m  (maximum)

Bottom type: Mud/oyster channel bottom

Tidal velocity: maximum 50 cm/sec

Watersheds: Exeter River, adjacent marshes

Pollutant influence: Urban stormwater, agriculture, two municipal 

wastewater treatment plants, residential septic systems

Mean discharge 163 cubic ft/sec

Deployment

The sonde is deployed in a perforated PVC cylinder attached to a piling at a fixed 0.5m height above the bottom and connected to a YSI 1240 radio transmitter mounted on the piling.

Site #3 Lamprey River (LR)

Location: West bank of the tidal portion of the Lamprey River, approximately 300 m downstream of the dam at Route 108 in Newmarket, NH.

Coordinates are 43( 04' 48" N latitude and 70( 56' 04" W longitude.

Salinity range 0 - 27 ppt (seasonally); difference of up to 15 ppt between high and low tides.

Temperature range -1(C to 27(C( (seasonally); difference of up to 5(C  between 

high and low tides.

Depth: 3.5 m

Tidal range 2.7 m  (maximum)

Bottom type: mud/rock

Tidal velocity: maximum 40 cm/sec

Watershed: Lamprey River

Pollutant influence:  Urban stormwater, adjacent marina, upstream and downstream wastewater treatment plants, upstream agriculture

Mean discharge 278 cubic ft/sec

Deployment

The sonde is deployed in a perforated PVC cylinder attached to a piling at a 

fixed height of 0.5 m above the bottom and collects data in an unattended mode.

Site #4 Oyster River (OR)

Location:  in the center channel of the tidal portion of the Oyster River, 

approximately 300 m downstream of the head of tide dam adjacent to Jackson’s Landing in Durham, NH.

Coordinates (in Decimal Degrees) are 43.134(N latitude 70.911(W longitude 

Salinity range 0 –32ppt (seasonally); difference of up to 15 ppt between high and low tides

Temperature range -1(C to 27(C( (seasonally); difference of up to 5°C 

between high and low tides

Depth: 0.3 m at mlw, 3 m at highest high tides

Tidal range 2.7 m (maximum)

Bottom type: mud

Tidal velocity: maximum 40 cm/sec

Watershed: Oyster River

Pollutant influence:  urban stormwater, mooring field and crew dock, downstream wastewater treatment plant, upstream agriculture, residential on-site sewage disposal

Mean discharge 19 cubic ft/sec

Deployment

Deployed horizontally in perforated PVC pipe with four weighted "legs" that 

keeps the instrument above bottom.  The Oyster River sonde is hard-wired to a radio telemetry station on shore (approximately 25 meters away).

6.  Data collection period

Great Bay data collection began April 8, 2004 at 1000, and ended December 10, 

2004 at 1430. Squamscott River data collection began April 20, 2004 at 1400 and 

ended  December 14, 2004 at 1200.  Lamprey River data collection began April 22, 2004 at 930 and ended November 24, 2004 at 1030.  Oyster River data collection began April 20, 2004 at 1330 and ended December 15, 2004 at 1230.  The instruments are removed from the water during the winter months due to icing and the fact that the boat docks are removed in the winter.

DEPLOYMENT DATES 2003





GREAT BAY 


deploy date


retrieve date 

4/8/04
1000
5/5/04

930

5/5/04
1000
6/1/04

1230

6/1/04
1300
6/23/04
1000

6/25/04
1100
7/20/04
830

7/20/04
900
8/4/04

830

8/4/04
900
8/25/04
1000*

10/5/04
1400
10/28/04
1130

10/28/04
1300
11/24/04
1100

11/24/05
1200
12/10/04
1400

*sonde lost/stolen

SQUAMSCOTT RIVER

deploy date


retrieve date 

4/20/04
1400
5/5/04

1230

5/5/04
1300
5/27/04
1030

5/27/04
1030
6/18/04
1200

6/18/04
1300
7/6/04

1430

7/6/04
1530
7/20/04
1330

7/20/04
1400
8/17/04
1430

8/17/04
1500
10/1/04
1300

10/1/15
1330
10/15/04
1330

10/15/04
1400
11/12/04
1130

11/12/04
1200
12/14/04
1200

LAMPREY RIVER

deploy date


retrieve date 

4/22/04
930
5/20/04
1330

5/20/04
1400
6/11/04
1000

6/11/04
1030
6/22/04
1230

6/30/04
1300
7/21/04
1500

7/21/04
1530
8/10/04
900

8/10/04
930
8/26/04
930

8/26/04
1030
9/24/04
1200

9/24/04
1230
10/22/04
900

10/22/04
930
11/24/04
1030

OYSTER RIVER

deploy date


retrieve date 

4/20/04
1330
5/20/04
1400

5/20/04
1430
6/11/04
1100

6/11/04
1100
6/30/04
930

6/30/04
1000
7/22/04
1400

7/22/04
1430
8/11/04
1000

8/11/04
1030
8/27/04
1000

8/27/04
1030
9/24/04
1000

9/24/04
1000
11/9/04
1600

11/10/04
1130
12/15/04
1230

7. Distribution:

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 this 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 or 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 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 text tab-delimited format.

8.  Associated researchers and projects:

Evaluation of remote data acquisition technologies and advanced water quality sensors. Dr. Richard Langan, CICEET director, and Jeremy LeClair, U.N.H. Funded by CICEET.

Advanced optical monitoring technologies. Ru Morrison. Funded by Center for Ocean Observing and Analysis, U.N.H.

Smelt spawning studies. Brian Smith NH Fish & Game, and David Berlinsky, U.N.H. Funded by NH Sea Grant

Comprehensive water quality, organic nitrogen and photosynthetically active radiation (PAR) monitoring studies – Dr. Jonathan Pennock, Jackson Estuarine Laboratory.  Supported by the New Hampshire Estuaries Project

Eelgrass modeling studies - Dr. Fred Short, Jackson Estuarine Laboratory. Supported by the New Hampshire Estuaries Project and the New Hampshire Port Authority.

Bathymetric modeling and tidal elevation studies conducted by the NOAA – Dr. Larry Mayer, UNH Center for Coastal Ocean Mapping.  Supported by the UNH-NOAA Joint Hydrographic Center.

Oyster reef mapping and restoration – Dr. Ray Grizzle, Jackson Estuarine Laboratory.  Supported by NH Fish and Game, the NOAA-UNH Joint Hydrographic Center and the Center for Coastal and Ocean Mapping.

Lamprey River dissolved oxygen study – Dr. Jonathan Pennock, Jackson Estuarine Laboratory.  Supported by the New Hampshire Estuaries Project.

Microbial source tracking studies using ribotyping - Dr. Stephen Jones, Jackson Estuarine Laboratory.  Supported by NH DES, NHEP and CICEET 

Lobster migration and behavior research - Dr. Winsor Watson and Dr. Hunting Howell, UNH Zoology Department. Ten years of studies supported by USDA and Sea Grant that track lobster abundance, movement and behavior in relation to physical and biological variables in the Great Bay Estuary. 

EPA national Coastal Assessment Program - Dr. Stephen H. Jones, Jackson Estuarine Laboratory.  Funded by the US-EPA. 

Anadramous and juvenile fish population assessments – Brian Smith, NH Fish and Game Department and Great Bay NERRS.  Supported by NH Fish and Game.

II. Physical Structure Descriptors

9. Sensor specifications

YSI 6600 datalogger

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 

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 or 6026

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 the YSI 6600 EDS data sondes, which increases 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, i.e.

periodicity analysis.   It should also be noted that the amount of fouling

is very site specific and that not all data are affected.  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. 

Depth qualifier: The NERR 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 atmospheric pressure at the time of calibration. Therefore, changes in

atmospheric pressure between calibrations appears as changes in water depth.

The error is equal to approximately 1.03cm 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 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.

10. Coded variable indicator and variable code definitions:

Sampling station 

Site code
Station code

Great Bay 

GB

grbgbwq

Squamscott River

SQ

grbsqwq

Lamprey River

LR

grblrwq

Oyster River

OR

grborwq

11.    Anomalous/Suspect Data

Anomalous data is usually the result of fouling of the probes, probe failure, 

out of range data, or defective or malfunctioning equipment.  Aberrant data are listed below.

Great Bay

May

Almost 4 inches of rain fell from May 21-31. This resulted in the decrease in salinity. Also, dissolved oxygen values fell due to increase in organic materials and resulting increased O2 demand. The data were retained.
August

Some dissolved oxygen data were higher than normal from 8/4 2000 to 8/25 1000. Data are suspect but were retained.
November and December

The pH values for the last deployment (11/24-12/10) are suspect because they are much higher than is normal for this site. pH pre-calibration was successful, but the post calibration numbers were high. Data were retained but are suspect. The probe may have been fouled or malfunctioned during the deployment.

The salinity drops after 12/1 because approximately 50 mm of precipitation fell between 12/1 and 12/9.

The depth levels change in the deployments beginning 10/5 because the sonde was re-deployed at a slightly shallower point.
Squamscott River

July

On approximately 7/13 the dissolved oxygen values began to drift downward to the end of the deployment on 7/20. These data are suspect but were retained.

August

The drop in salinity from 8/12 to 8/17 is due to heavy rainfall during that period.

October

Dissolved oxygen values begin to drift upward to higher than normal levels on approximately 10/7 until the end of the deployment on 10/15. Data are suspect but were retained.

Lamprey River

April and May

pH values from 4/22 to 5/22 appear lower than what is normally seen at this site. Early spring river runoff combined with rain can cause fresher conditions resulting in lower pH. The pre and post deployment pH calibrations were perfect so the data were retained.

Extremely  low salinity during the 4/22 to 5/20 deployment was caused by heavy rain.

The changes in pH, DO, and salinity values between 5/9 and 5/22 were caused by heavy rain during that period.  

Higher turbidity values from 5/23 to 5/26 were probably caused by more than 70mm of rain that fell from 5/23 to 5/25.

Large DO, pH and salinity fluctuations at the end of May and beginning of June are likely caused by rain events. Data were retained.

July and August

During the deployment that ranged from 7/21 1400 to 8/10 1100, the dissolved oxygen values appear lower than would be expected. However the pre and post deployment calibrations showed the probe was reading correctly in the lab. Also, the DO reading directly before and after the sonde was deployed show DO levels in saturated air of 99% and 103%. The data are suspect but were retained.

Higher salinity, without the usual tidal fluctuations,  that occurred between August 5 to 12 is possibly due to dry weather; there was no rain during that time.

August and September

Between 8/13 and 9/14 many of the DO levels are much higher than normal for this site. The post calibration DO reading for the deployment that ended 8/26 was 134%, however the readings taken directly after the sonde was removed from the water were within normal range. The post calibration value for the deployment that ended 9/24 was 101.4%. Because these high DO levels occurred over two consecutive deployments, the data were retained. A temporary drop in DO values between 9/15 and 9/18 could be due to very dry conditions during that time.

From 9/19 to 9/21 salinity was close to 0ppt because 46.7mm of rain fell on 9/19.
Oyster River

June

Dissolved oxygen data begins drifting downward on approximately 6/17. DO data from that point until the end of the deployment on 6/30 should be considered suspect. Data were retained.

July and August

Between 7/13 and 7/21 dissolved oxygen levels drop. This could be due to excessive rain during that period which would bring in organic matter which results in more oxygen demand. Also, DO drift towards the end of deployments occurs frequently. The data were retained.

The following dissolved oxygen data (>120%) are suspect but were retained.

07/23 1100 – 1530

07/24 1330

07/25 1200 – 1630

07/26 1230 – 1830

07/27 1430 - 1630

DO values from 7/31 1800 to 8/11 1000 are somewhat aberrant in that they are lower than would be expected. The data are suspect but were retained.

Periods of very low salinity between 8/12 and 8/23 were caused by heavy rainfall.

September through December

DO data from 9/4 to the end of the deployment on 9/24 at 1000 drifts downward to aberrant levels. The probe had an acceptable post deployment calibration, so it’s possible that the suspect data was caused by algae or eelgrass. The data were retained.

Low salinity around the dates of 9/9, 9/18, 9/19, 10/16, 11/5, 11/6, 11/29, and 12/2 was caused by heavy rainfall during those periods.

The following negative depth data were recorded and retained in the database.

Evidently the sonde was briefly out of the water after it had been dragged to a new location (probably by a boat).

10/17/04
21:30:00
-0.015

10/17/04
22:00:00
-0.02

11/6/04
01:00:00
-0.005

12.  Deleted Data

 Great Bay

April

The following turbidity data was out of range and removed.

 4/18 1000 1558.

May

No turbidity data 5/5 1030 – 5/29 1330 All turbidity values were negative ranging from –0.2 to –131.2. Possibly the wiper probe became stuck over the optics as a result eelgrass wrapped around the probe since the values returned to normal prior to the end of the deployment.

July

Conductivity probe failed 07/07 0200. For the period 07/07 0200 to 07/20 0830 (end of deployment) the following data was out of range and deleted: specific conductivity, salinity, and DO mg/L. Although depth data is normally affected when a conductivity probe fails, the data seemed to be correct. The data may be suspect but was retained.  

DO % was out of range 7/7 0900 to 7/20 0830 due to obstruction of eelgrass and/or barnacles, therefore data were deleted.

On approximately 7/31 the turbidity probe and brush became entangled in fouling green matter that resulted in the data being out of range (high) for much of the remainder of the deployment. The following turbidity data were out of range and deleted:

Date

Time

Turb

7/21/04
18:00:00
362.1

7/29/04
14:00:00
206

7/31/04
19:30:00
299.3

7/31/04 
21:00:00
282.7

7/31/04 
22:30:00
1697.8

7/31/04 
23:00:00
296.2

7/31/04 
23:30:00
907.4

August

On approximately 7/31 the turbidity probe and brush became entangled in fouling green matter that resulted in the data being out of range (high) for much of the remainder of the deployment. The following turbidity data were out of range and deleted:

8/1/04
0:00:00
235.6

8/1/04
1:00:00
983.4

8/1/04
1:30:00
410.5

8/1/04
2:00:00
373.9

8/1/04
2:30:00
336.1

8/1/04
3:00:00
272.8

8/1/04
3:30:00
234.9

8/1/04
4:00:00
278

8/1/04
4:30:00
950.5

8/1/04
5:00:00
2440.6

8/1/04
5:30:00
2049

8/1/04
6:00:00
1606.3

8/1/04
6:30:00
1209.3

8/1/04
7:00:00
982.4

8/1/04
7:30:00
760

8/1/04
8:00:00
721.4

8/1/04
8:30:00
1175.8

8/1/04
9:00:00
1254

8/1/04
9:30:00
426.5

8/1/04
10:00:00
457.9

8/1/04
10:30:00
1088.1

8/1/04
11:00:00
623.1

8/1/04
11:30:00
220.8

8/1/04
12:30:00
202.5

8/1/04
13:00:00
372.6

8/1/04
13:30:00
491.4

8/1/04
14:00:00
606.1

8/1/04
14:30:00
419.1

8/1/04
15:00:00
533.4

8/1/04
15:30:00
376.4

8/1/04
16:00:00
369.4

8/1/04
16:30:00
582

8/1/04
17:00:00
681.9

8/1/04
17:30:00
845.1

8/1/04
18:00:00
714.3

8/1/04
18:30:00
997.8

8/1/04
19:00:00
1173.3

8/1/04
19:30:00
1156

8/1/04
20:00:00
1111.3

8/1/04
20:30:00
593.4

8/1/04
21:00:00
578.4

8/1/04
21:30:00
1004.5

8/1/04
22:00:00
1515.6

8/1/04
22:30:00
2544.5

8/1/04
23:00:00
2242.6

8/1/04
23:30:00
1996.8

8/2/04
0:00:00
1626.2

8/2/04
0:30:00
1558.4

8/2/04
1:00:00
1244.8

8/2/04
2:00:00
951.3

8/2/04
2:30:00
1516.1

8/2/04
3:00:00
2177.1

8/2/04
4:00:00
348.5

8/2/04
4:30:00
583.6

8/2/04
5:00:00
1998.2

8/2/04
5:30:00
2179.6

8/2/04
6:00:00
1621.9

8/2/04
6:30:00
1542.7

8/2/04
8:00:00
634

8/2/04
8:30:00
2248.9

8/2/04
9:30:00
1086.1

8/2/04
10:00:00
2542.6

8/2/04
10:30:00
2520.3

8/2/04
11:30:00
784.3

8/2/04
12:00:00
2503.2

8/2/04
12:30:00
2297.6

8/2/04
13:00:00
2293.7

8/2/04
13:30:00
2287.5

8/2/04
15:00:00
715.9

8/2/04
15:30:00
2451.2

8/2/04
17:00:00
346.3

8/2/04
18:00:00
362.1

8/2/04
19:00:00
745.6

8/2/04
19:30:00
2496.7

8/2/04
20:00:00
2506.4

8/2/04
20:30:00
2512.6

8/2/04
21:00:00
640.6

8/2/04
22:00:00
646.6

8/2/04
23:00:00
843.6

8/2/04
23:30:00
2541.5

8/3/04
0:00:00
2533.6

8/3/04
0:30:00
727.8

8/3/04
1:00:00
1972

8/3/04
1:30:00
2340.9

8/3/04
2:00:00
1458.6

8/3/04
2:30:00
1453.3

8/3/04
3:00:00
493.9

8/3/04
3:30:00
1487.3

8/3/04
4:00:00
2499.1

8/3/04
4:30:00
2501.2

8/3/04
5:00:00
880.9

8/3/04
5:30:00
1438.1

8/3/04
6:30:00
576

8/3/04
7:30:00
554.9

8/3/04
8:00:00
1946.7

8/3/04
9:30:00
817

8/3/04
10:00:00
2420.8

8/3/04
11:00:00
949

8/3/04
12:00:00
1207.2

8/3/04
12:30:00
215

8/3/04
13:00:00
1950.8

8/3/04
13:30:00
1625.8

8/3/04
14:30:00
1135.1

8/3/04
15:00:00
2408.5

8/3/04
16:00:00
433.1

8/3/04
16:30:00
966.6

8/3/04
17:30:00
478.8

8/3/04
18:30:00
977.4

8/3/04
19:00:00
2553.6

8/3/04
20:00:00
1107.2

8/3/04
20:30:00
2570.8

8/3/04
21:00:00
2576.7

8/3/04
22:00:00
1189.8

8/3/04
22:30:00
2454.2

8/3/04
23:00:00
2450.1

8/3/04
23:30:00
712.4

8/4/04
0:30:00
1038.2

8/4/04
1:00:00
2447

8/4/04
1:30:00
2129.6

8/4/04
2:00:00
1851.3

8/4/04
3:00:00
953.5

8/4/04
3:30:00
1953.3

8/4/04
4:00:00
1949.4

8/4/04
4:30:00
958.3

8/4/04
5:00:00
1963.2

8/4/04
5:30:00
1697

8/4/04
6:30:00
841.1

8/4/04
7:00:00
2103.6

8/4/04
7:30:00
1951.6

8/4/04
8:00:00
2209.1

No salinity or specific conductivity data 8/4 0900 to 8/16 0600. The values were out of range (high) and were deleted. Since the values returned to normal mid-deployment, the aberration was possibly caused by temporary eelgrass interference.

November and December

The following turbidity data points were removed because they were out of range.

Date
Time
Turbidity

11/06/04
02:30:00
103.6 

11/16/04
12:00:00
1853.3

11/16/04
12:30:00
1026.3

11/17/04
1:30:00
635

11/17/04
4:30:00
381.3

11/23/04
18:30:00
946.7

11/23/04
19:00:00
275.2

All turbidity data from 11/24 1200 to 12/10 1400 were deleted. During the final deployment (11/24-12/10) the turbidity probe failed immediately as it was placed in the water. The readings post calibration that were generated before the sonde was deployed were normal. It began recording in its calibration cup at 1030 on 11/24. The values were 9 and 5. As soon as it went into the water the probe began recording negative numbers that ranged from –43 to –200. It failed post-calibration on 12/10. This turbidity probe was returned to YSI for repair.

Two inexplicable events occurred which caused the DO% values to soar to 500% for a period of approximately one day. The values returned to normal afterwards. These occurred mid-deployment. Possibly they were caused by temporary fouling or entanglement by eelgrass or algae. The DO data were deleted for the following dates and times. 

11/29/04
18:30 – 11/30/04
07:30

12/01/04
12:00 – 12/02/04
14:00

The pH data were aberrant for the same periods and deleted.

11/29 1800 to 11/30 0730

12/1 1200 to 12/2 1400

The following dissolved oxygen data points were removed because they were out of range.

12/04/04 09:00 (246%)
Squamscott River

April and May

The following turbidity values were out of range and deleted.

Date

Time

Turb

4/28/04 

4:30:00
407.2

4/28/04 

10:30:00
1182.3

4/28/04

14:00:00
701.6

4/29/04

 2:30:00
566.2

4/30/04

 0:30:00
300.1

4/30/04

 2:30:00
544.3

4/30/04 

11:00:00
890

4/30/04

 13:30:00
276

4/30/04 

18:00:00
291.3

5/2/04

16:00:00
945.8

5/2/04

22:30:00
209

5/3/04

5:00:59
290.7

5/3/04

10:00:48
764.2

5/3/04

19:30:00
1459.1

5/19/04

16:00:00
2022

5/21/04

20:30:00
2257.2

5/22/04

10:30:00
742.6

05/23/04 
21:00
 – 
05/27 
10:00

5/31/04 

18:00:00
293.2

No dissolved oxygen data 4/26 1100 to 5/5 1230. The probe malfunctioned mid-deployment resulting in out of range data, which were deleted. Post deployment calibration of the faulty probe failed. 

No dissolved oxygen data 5/20 2130 to 5/27 1000 D.O. values began drifting downward mid-deployment, ranged from 32.4% to 59.4%. Data were out of range and deleted.

June

The follow turbidity values were out of range and deleted

6/1/04
7:00:00
1796.8

6/2/04
8:00:00
1380.3

6/4/04
21:00:00
1809

6/4/04
21:30:00
1808.9

6/4/04
22:00:00
283.4

6/6/04
1:00:00
522.9

6/6/04
11:30:00
1809.5

6/23/04 
19:00:00
205.2

No DO data 6/11 1630 to 6/18 1200. Data were out of range (0.5% - 57.7%) and deleted. 

The following DO % and  mg/L data were deleted. There was no fouling, the probe and membrane appeared fine and passed post deployment calibration with 100%. Algae or some other obstruction may have become lodged against the probe during the deployment.

6/10 0630 37%

6/10 2100 4.5%

July and August

The following DO data were out of range and deleted.

8/2/04
18:00:00
22.8
1.61

The following turbidity data were out of range and deleted

7/29/04 
18:00:00  
1895.2 

8/8/04 
15:30:00
363.9

September through December

The following turbidity data were out of range and deleted.

9/16/04
23:00:00
1620.2

9/19/04
22:00:00
782.3

9/22/04
05:00:00
1271.9

9/22/04
12:00:00
951.6

9/22/04
17:00:00
1636.3

9/22/04
17:30:00
1636

9/22/04
18:00:00
214.8

9/22/04
19:00:00
1381.5

9/22/04
19:30:00
1634.2

9/22/04
20:00:00
1549.6

9/22/04
20:30:00
1635.9

9/22/04
21:00:00
1639.7

9/22/04
21:30:00
1640.2

9/22/04
22:00:00
1640.4

9/22/04
22:30:00
1640

9/22/04
23:00:00
1638.7

9/22/04
23:30:00
1637.5

9/23/04
00:00:00
1636.5

9/23/04
00:30:00
1635.7

9/23/04
02:00:00
799.9

9/23/04
02:30:00
1628.2

9/23/04
03:00:00
1633.1

9/23/04
03:30:00
1634.2

9/23/04
04:00:00
354.3

9/23/04
05:00:00
430.3

9/23/04
05:30:00
229.1

9/23/04
06:30:00
1635.2

9/23/04
07:00:00
1635.1

9/23/04
07:30:00
1635.1

9/23/04
08:00:00
1635.3

9/23/04
08:30:00
284.6

9/23/04
09:00:00
530.9

9/23/04
09:30:00
675.3

9/23/04
10:00:00
1481.9

9/23/04
10:30:00
1344.7

9/23/04
11:00:00
1304.9

9/23/04
11:30:00
1638.4

9/23/04
12:00:00
1638.7

9/23/04
12:30:00
1638.7

9/23/04
13:00:00
1082.8

9/23/04
13:30:00
332

9/23/04
14:30:00
213.3

9/23/04
17:30:00
1592.3

9/23/04
18:00:00
1641.1

9/23/04
18:30:00
1640.6

9/24/04
08:30:00
442.4

9/24/04
09:00:00
1148.2

9/24/04
16:30:00
1640.1

9/24/04
19:30:00
1065.1

9/24/04
23:30:00
1641.4

9/25/04
02:30:00
1638.1

9/25/04
03:00:00
1637.1

9/25/04
03:30:00
1636.4

9/25/04
06:30:00
1635.8

9/25/04
14:30:00
1640.7

9/26/04
09:30:00
302.4

9/26/04
10:00:00
1408.8

9/26/04
12:00:00
1033.1

9/26/04
22:30:00
1167.4

9/26/04
23:00:00
1371.8

9/27/04
10:30:00
1640.4

9/29/04
09:30:00
1631.4

10/18/04
03:30:00
1975.2

12/10/04
19:30:00
411.8

Dissolved oxygen data deleted 10/26 0900 – 1100, change in data possibly due to membrane interference. 

Lamprey River

No turbidity data 6/11 1030 to 6/22 1230. The probe failed shortly after the instrument was deployed. It recorded only negative numbers due to an apparent equipment failure or malfunction.

The following turbidity values were out of range and deleted:

July

7/9/04
13:30:00
735.1

7/12/04
16:30:00
350.4

7/13/04
13:30:00
302.4

September

9/20/04
23:30:00
215.6

9/30/04
4:30:00
415.4

October

10/13/04
6:30:00
382.7

10/13/04
7:00:00
1589.6

10/13/04
18:30:53
730.5

10/14/04
20:00:00
299.8

10/15/04
9:30:00
1802.8

10/15/04
10:00:00
590.2

10/15/04
16:00:00
814.5

10/15/04
16:30:00
1645.3

10/16/04
3:30:00
967.9

10/16/04
5:00:00
788.1

10/16/04
9:30:00
1855.3

10/16/04
10:00:00
1045.8

10/16/04
18:00:00
675.1

10/16/04
18:30:00
1605.1

10/16/04
22:30:00
710.3

10/16/04
23:00:00
270.8

10/17/04
0:00:00
873.2

10/17/04
1:30:00
1856.1

10/17/04
4:30:00
468.2

10/17/04
9:00:00
943.4

10/17/04
9:30:00
428.9

10/17/04
10:30:00
1817.1

10/17/04
11:00:00
1846.9

10/17/04
12:00:00
1710.4

10/18/04
8:00:00
734.9

10/18/04
8:30:00
1611.6

10/18/04
12:30:00
875.5

10/20/04
10:30:00
436.4

10/20/04
23:00:00
823.7

10/20/04
23:30:00
750.6

Oyster River

April and May

The following turbidity data were out of range and deleted.

4/23/04
04:30:00
1444.5

4/30/04
01:30:00
1451.5

5/4/04
 06:00:00
203.6

5/10/04
10:30:00
1456.3

5/13/04
04:30:00
313

5/14/04
04:30:00
243.8

5/22/04
8:00:00
360.7

5/24/04
11:30:00
409.1

5/25/04
9:30:00
1716.6

5/25/04
12:00:00
1705.6

No pH data 4/20 1500 to 5/20 1400. The data were out of range (4.17-5.83) This probe had the exposed bulb which is very vulnerable to breakage since it is not protected by a housing. The bulb broke approximately 1.5 hours after the sonde went into the water. Crabs were discovered in the probe guard and may have been the responsible culprits.

June and July

The following turbidity data were out of range and deleted.

6/7/04
12:30:00
1737.7

6/25/04
18:00:00
331.4

6/29/04
23:00:00
651.3

7/6/04
8:00:00
1937.8

7/12/04
7:00:00
235.1

7/15/04
9:30:00
837.5

7/15/04
11:30:00
338.5

7/26/04
17:00:00
1592.1

7/29/04
13:30:00
815.4

7/30/04
7:00:00
215.3

7/30/04
9:00:00
464.5

The following DO % and mg/L data were removed because they were out of range.

6/14 0600 25.4

6/24 0630 16.9

6/25 1200 30

6/26 1800 19.5

6/28 0300 32.4

The following DO data were out of range, perhaps due to algae or eelgrass interference, and deleted.

7/31/04
10:30:00
-50
-3.79

7/31/04
11:00:00
29.1
2.21

7/31/04
11:30:00
57.3
4.35

7/31/04
12:00:00
49.5
3.78

7/31/04
12:30:00
43.2
3.3

7/31/04
13:00:00
47.6
3.63

7/31/04
13:30:00
41.6
3.18

7/31/04
14:00:00
50.8
3.88

7/31/04
14:30:00
47.1
3.59

7/31/04
15:00:00
56.3
4.29

7/31/04
15:30:00
42
3.18

7/31/04
16:00:00
55.8
4.19

7/31/04
16:30:00
62.2
4.66

7/31/04
17:00:00
62.4
4.64

7/31/04
17:30:00
59.4
4.42

August and September

The following turbidity data were out of range and deleted.

8/3/04
7:00:00
349.5

8/13/04
4:30:00
308.5

8/13/04
5:00:00
1117.5

8/13/04
5:30:00
332.1

8/13/04
6:00:00
208.7

8/14/04
8:00:00
403.6

8/21/04
22:30:00
348.9

8/21/04
23:00:00
1942.6

8/25/04
4:30:00
1949.6

8/30/04
22:00:00
989.3

9/5/04
4:00:00
316.2

9/14/04
5:30:00
238.8

9/18/04
1:30:00
232.6

9/18/04
21:00:00
255.5

9/18/04
21:30:00
693.1

9/18/04
22:00:00
287.1

9/18/04
22:30:00
271.4

9/18/04
23:30:00
475.9

9/29/04
6:30:00
1011.4

9/30/04
17:30:00
231.5

No pH data 8/27 1030 to 9/24 1000. The pH probe calibrated perfectly prior to deployment in 7 and 10 standards. However, it appears to have malfunctioned immediately before going into the water. The probe returned only zeros for the entire deployment. The telemetry was not functioning during this period as we were awaiting the repair of a broken cable. 

November and December

The following turbidity data were out of range and deleted.

11/2/04
2:00:00
1543.7

11/13/04
08:30:00
332.4

11/21/04
10:30:00
339.7

11/29/04
06:30:00
437

12/14/04
23:00:00
248

The following DO% and DO mg/l data were out of range and removed. When this sonde was retrieved, it was found to have been dragged 50 to 60 feet out of it’s position, so these aberrant DO values may have occurred during that time. The DO levels returned to normal before the end of the deployment.

11/9/04
07:30:00
14
1.49

11/9/04
08:00:00
17.8
1.87

11/9/04
08:30:00
20
2.09

11/9/04
09:00:00
21.6
2.25

11/9/04
09:30:00
22
2.27

11/9/04
10:00:00
22.6
2.31

11/9/04
10:30:00
23
2.36

11/9/04
11:00:00
21.8
2.23

11/9/04
11:30:00
22
2.25

11/9/04
12:00:00
24.1
2.46

11/9/04
12:30:00
24.3
2.5

11/9/04
13:00:00
21.9
2.27

11/9/04
13:30:00
24.6
2.55

11/9/04
14:00:00
25.4
2.64

11/9/04
14:30:00
31.3
3.26

13. Missing Data

Great Bay

No data 6/23 1030 to 6/25 1030. The sonde stopped recording 2 days prior to retrieval for unknown reasons.  The batteries were fully charged and 159 days of memory usage remained on the instrument and it operated well in subsequent deployments.

No data 8/25 1030 to 10/5 1330. When the sonde was scheduled to be replaced it was discovered to be missing. There is no telemetry at this site so it was impossible to know when or that this occurred until it was time to redeploy. The sonde had either been removed deliberately, or its tether caught in boat equipment and dragged. Extensive efforts were made to recover it, including scuba divers from the Open Ocean Project. Also attempts were made using a lobster boat depth finder as well as the side scan sonar on U.N.H.’s  Ocean Mapping Center ship, the Coastal Surveyor. None was successful.

No data 10/28 1200 to 1230, instrument swap.

No data 11/24 1130, instrument swap.

During the final deployment (11/24-12/10) the instrument failed to record for unknown reasons at the following dates and times. This particular instrument has been sent to YSI twice for repair, so it was assumed to be operating correctly.

11/24 2100, 2230, 2300

11/25 1000-1130

11/25 2330

11/26 0200

11/28 1400

12/1 2130

12/8 1430

12/9 2100, 2200-2300

12/10 0400-0530, 0700-0900, 1300

Squamscott River

No data 6/18 1230. The instruments were being swapped.

The sonde failed to record for unknown reasons on the following dates and times.

7/7 0600 to 0630

7/8 1130

7/9 0800 to 0900, 1000

7/10 0600 to 0630, 1130

7/11 0700 to 0730

7/12 0700 to 0730

7/13 0730

7/14 1230

7/15 0930 to 1000

7/16 0630, 0730

7/17 0600 to 0630

7/18 0630 to 0730

7/19 1000 to 1030

7/20 0730

10/2 1030

10/3 0630 to 0700

10/4 0730

10/5 0630 to 0700

10/6 0630 to 0730

10/7 0700 to 0730

10/8 0700 to 0730

10/9 0830

10/11 0830

10/13 0630 to 0730

10/14 0900 to 0930

The sonde employed for the 10/1 to 10/15 deployment was new in the summer of 2004. Previous and subsequent deployments with the instrument had no such similar problems: temporary equipment malfunction.

No data 11/6 1500 to 11/12 1130. During the 10/15 to 11/12 deployment, the instrument ceased recording on 11/6 1430. The sonde had 12.6 volts on its battery and (159 day) and 247 days of free memory. When checking the software settings, it was discovered that the date and time had become unset during the deployment. The malfunctioned instrument was sent to YSI for repair.

Lamprey River

No data 6/22 1300 to 6/30 1230. The sonde ceased recording and was found to have a faulty circuit board when it was returned to YSI for repair.

No data 8/26 1000, sondes were being swapped.
Oyster River

The sonde failed to record for unknown reasons mid-deployment on the following date and times possibly due to equipment malfunction. All other data points for this deployment were correctly recorded.

7/18 1430, 1530 to 1700, 1800 to 2200.

No data 10/26 0300 to 1530. This failure to record occurred mid-deployment. For the remaining 14 days of the deployment, the sonde operated normally, so the gap in data was most likely due to equipment malfunction.

No data 11/9 1630 to 11/10 1030. Sonde ceased recording the day before its retrieval due to equipment malfunction. It was subsequently found to have a faulty circuit board, which was repaired by YSI.
14. Post deployment information








Readings in standard solutions; ph (7 and 10), DO (saturated air), specific 

conductivity (100mS/cm) or salinity (0ppt), depth(0.0 m), turbidity (0.0 NTU).

Great Bay 

Date


DO%
Sp. C.
pH7
pH10
turb 

5/5/04
930

101.5
107.4
6.96
9.97
5.3

6/1/04
1230

100.1
97.43
6.98
9.99
-0.5

6/23/04
1000

116.6
98.9
7.12
10
2

7/20/04
830

100.3
53
7
9.99
1.7

8/4/04
830

100.2
97.64
7.13
10.01
-0.9

8/25/04
1000

98.1
102.7
6.99
10.1
3.6

sonde lost or stolen








10/28/04
1130

101
105.3
6.82
9.8
-4.3

11/24/04
1100

108.9
96.98
7.04
10
2.5

12/10/04
1400

96.2
99.09
8.2
10.6
-345

Squamscott River

Date


DO%
Sp. C.
pH7
pH10
turb 

5/5/04
1230

500
95.22
6.78
9.87
-5.9

5/27/04
1030

91.2
96.99
6.86
8.98
-7.6

6/18/04
1200

101.8
100.3
7.04
10
12.8

7/6/04
1430

108.4
100.2
7.09
10.04
7.4

7/20/04
1330

103.7
99.49
7.09
10.01
-4.7

8/17/04
1430

65.4
95.72
7.02
10.07
-0.4

10/1/04
1300

100.4
99.12
7.06
9.98
-6.1

10/15/04
1330

99
100.7
6.79
10.01
0.5

11/6/04
1430

118.1
102.3
6.87
10.01
1

12/14/04
1200

107.7
96.66
7.02
10
-0.2

Lamprey River


Date


DO%
Sp. C
pH7
pH10
turb 

5/20/04
1330

99.9
101
7.02
10.06
-6.5

6/11/04
1000

100.4
100.6
7.01
10.02
6.3

6/22/04
1230

110.3
97.51
6.78
9.9
-5.6

7/21/04
1500

99
100.2
7.21
10.1
4.2

8/10/04
900

99.2
100
7.12
10
0

8/26/04
930

134
98.96
6.96
9.92
2.8

9/24/04
1200

101.4
100.3
6.74
9.86
1.3

10/22/04
900

97.9
99.51
7.12
9.91
20.3

11/24/04
1030

105.4
98.61
7.08
10.01
3.5

Oyster  River

Date


DO%
Sp. C
pH7
pH10
turb 

5/20/04
1400

98
99.9
bulb broken
-1.7

6/11/04
1100

110.5
99.1
7.1
9.99
-4.3

6/30/04
930

102.4
99.2
7.02
10.02
4.7

7/22/04
1400

96.6
94.69
7.01
9.9
-4.3

8/11/04
1000

106.9
99.98
6.91
9.99
8.4

8/27/04
1000

105.8
98.9
7.16
10.03
-1.4

9/24/04
1000

93.5
98.8
bulb broken
14.7

11/9/04
1600

99
104.8
7.01
9.98
0.3

12/15/04
1230

106.9
99.63
6.91
9.93
-1.3

15. Other Remarks/notes

Rain and other weather events that may have influenced data are noted in the 

Data anomalies section. 

YSI has advised that certain of their 6136 turbidity probes may have a design flaw which causes them to malfunction.  Anomalous turbidity data may at times be the result of these defects.

Daily, Monthly, and Annual Precipitation Totals


Daily Precip Totals (mm)

01/03/2004
1.5

01/04/2004
4.3

01/05/2004
0.3

01/06/2004
3.6

01/13/2004
1.0

Monthly Total (mm)
10.7

02/04/2004
12.7

02/07/2004
7.9

02/08/2004
2.3

02/22/2004
2.0

02/23/2004
0.3

Monthly Total (mm)
25.2

03/06/2004
1.5

03/07/2004
2.5

03/09/2004
0.3

03/16/2004
0.3

03/17/2004
1.8

03/18/2004
0.8

03/20/2004
1.8

03/21/2004
3.8

03/22/2004
5.8

03/26/2004
1.8

03/27/2004
1.0

03/28/2004
8.9

Monthly Total (mm)
30.3

04/01/2004
23.9

04/02/2004
47.0

04/03/2004
20.1

04/05/2004
7.4

04/06/2004
1.5

04/13/2004
0.3

04/14/2004
36.6

04/15/2004
3.6

04/16/2004
0.5

04/19/2004
0.3

04/24/2004
14.5

04/25/2004
0.8

04/26/2004
7.1

04/27/2004
18.3

04/28/2004
9.1

Monthly Total (mm)
191.0

05/04/2004
9.1

05/05/2004
17.3

05/11/2004
0.3

05/16/2004
10.9

05/17/2004
9.9

05/19/2004
7.6

05/22/2004
3.3

05/23/2004
9.7

05/24/2004
26.4

05/25/2004
42.2

05/27/2004
0.8

05/28/2004
7.9

05/29/2004
18.0

Monthly Total (mm)
163.4

06/02/2004
4.8

06/03/2004
1.3

06/04/2004
8.9

06/07/2004
0.3

06/10/2004
7.9

06/11/2004
0.8

06/18/2004
4.8

06/19/2004
5.3

06/23/2004
0.3

06/27/2004
10.7

06/30/2004
8.1

Monthly Total (mm)
53.2

07/02/2004
3.3

07/03/2004
1.3

07/06/2004
0.3

07/09/2004
12.4

07/10/2004
0.3

07/14/2004
3.3

07/15/2004
3.6

07/16/2004
2.8

07/19/2004
3.6

07/20/2004
11.7

07/21/2004
1.0

07/25/2004
16.5

07/29/2004
15.7

Monthly Total (mm)
75.8

08/02/2004
18.0

08/06/2004
2.8

08/12/2004
2.3

08/13/2004
25.4

08/14/2004
29.7

08/16/2004
12.2

08/17/2004
15.2

08/20/2004
0.3

08/21/2004
25.7

08/22/2004
19.3

08/23/2004
0.3

08/31/2004
1.8

Monthly Total (mm)
153.0

09/01/2004
9.7

09/09/2004
8.9

09/10/2004
40.6

09/11/2004
0.5

09/18/2004
4.3

09/19/2004
46.7

09/20/2004
0.3

09/29/2004
6.6

09/30/2004
4.3

Monthly Total (mm)
121.9

10/01/2004
6.6

10/03/2004
7.6

10/31/2004
6.9

Monthly Total (mm)
21.1

11/01/2004
1.5

11/03/2004
5.1

11/04/2004
4.8

11/05/2004
14.7

11/06/2004
4.8

11/08/2004
0.3

11/14/2004
3.6

11/21/2004
2.5

11/22/2004
1.5

11/25/2004
25.7

11/26/2004
3.0

11/29/2004
45.0

Monthly Total (mm)
112.5

12/02/2004
37.8

12/08/2004
9.4

12/09/2004
1.8

12/11/2004
10.9

12/12/2004
6.6

12/14/2004
0.8

12/21/2004
0.3

12/22/2004
0.8

12/24/2004
24.4

12/28/2004
1.5

Monthly Total (mm)
94.3

Annual Total (mm)
1052.4

3
1

