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3.0

Distribution List

The following individuals and organizations will receive a copy of Friends of the Bay’s
approved Quality Assurance Project Plan and any subsequent revisions.
Mark Tedesco, United States Environmental Protection Agency (US EPA)
Paula Zevin, United States Environmental Protection Agency (US EPA)
Deborah Long, United States Fish and Wildlife Service (US FWS)
Megan Grubb, United States Army Corps of Engineers
Susan White, National Oceanic & Atmospheric Administration
Peter Scully, New York State Department of Environmental Conservation (NYS
DEC) Regional Director, Region I
Charlie de Quillfeldt, New York State Department of Environmental
Conservation (NYS DEC)
Rick D'Amico, New York State Department of Environmental Conservation
(NYS DEC)
Christine Olsen, Connecticut Department of Environmental Protection
Greg Capobianco, New York State Department of State, Division of Coastal
Resources (NYS DOS)
Dennis Mildner, New York State Department of State, Division of Coastal
Resources (NYS DOS)
John Jacobs, Nassau County Department of Health (NCDH)
Vito Mineo, Suffolk County Department of Health Services
Kenneth G. Arnold, Nassau County Director of Public Works
Thomas F. Maher, Nassau County Director of Environmental Coordination
Michael J. Deering, Director of Environmental Affairs, Suffolk County
Sherry Forgash, Nassau County Soil and Conservation Water District
Richard Lenz, Town of Oyster Bay, Department of Environmental Resources,
Commissioner
James Byrne, Town of Oyster Bay, Department of Public Works
Eric Swenson, Hempstead Harbor Protection Committee
Kimberly Zimmer, New York State Sea Grant
Ailene Rogers, Cornell Cooperative Extension of Suffolk County
David Relyea, Co-Owner, Frank M. Flower and Sons Oyster Company
Thomas Galasso, Commissioner, Oyster Bay Sewer District
Jim Schultz, North Oyster Bay Baymen’s Association
Detailed contact information for these individuals is included as Attachment G.

4.0

Project/Task Organization

The organizational chart prepared for this project, the Friends of the Bay Water Quality
Monitoring Program (WQMP) (Baywatch), is presented in Figure 1. The Quality
Assurance (QA) Officer, Program Manager, and Program Coordinator are responsible for
the implementation of the QAPP. Table 1 presents the responsibilities of the personnel
that are involved with the project.
Table 1: Baywatch Program Personnel Responsibilities
Name
Deborah Long, U.S. Fish and Wildlife Service
Charlie de Quillfeldt, New York State Department of
Environmental Conservation (NYS DEC)
Rick D’Amico, NYS DEC
John Jacobs, Nassau County Department of Health
(NCDH)
Eric Swenson, Town Of Oyster Bay Department of
Environmental Resources
David Relyea, Frank M. Flower & Sons Company
Ailene Rogers, Cornell Cooperative Extension of
Suffolk County
Kyle Rabin
Patricia Aitken
David Relyea
Patricia Aitken or David Relyea

Responsibility

Advisory Board

QAPP Manager
QAPP Coordinator
WQMP QA Officer
Field Sampling Leader

The Friends of the Bay "Baywatch" WQMP (Baywatch) Advisory Board consists of
representatives from federal, state and local governments, local businesses, data users,
and other individuals committed to maintaining the health of the Oyster Bay/Cold Spring
Harbor Estuary. The Advisory Board will oversee the development, implementation and
subsequent revisions of the Baywatch program conducted by the Project Coordinator and
volunteers.
The WQMP Coordinator is responsible for managing personnel, equipment, and
laboratory needs related to the program. The Field Sampling Leader reports to the QAPP
Coordinator and manages sampling trip-specific needs including volunteer availability,
training, equipment care and calibration, and equipment preparation. The Field Sampling
Leader will be either the QAPP Coordinator or the QA Officer.
The QA Officer is responsible for reviewing the data relative to the Data Quality
Objectives (DQOs) presented in Section 8. The QA officer will revise the QAPP (if
necessary), report any data quality problems related to the DQOs to the Program
Coordinator, oversee data audits as mandated by this QAPP, assess whether laboratory
and field sampling elements outlined in this QAPP are followed, and monitor laboratory
compliance with the QAPP while overseeing verification activities.
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The QAPP Coordinator, WQMP Coordinator and the WQMP QA officer report to the
QAPP Manager, who is responsible for correspondence with outside groups, including
agencies responsible for approving the QAPP and the end users of the collected data.
The QAPP Manager will resolve any procedural deficiencies identified during data
audits.
The Advisory Board oversees the development, implementation and subsequent revisions
of the Baywatch program and can recommend changes to any component of the sampling
program.
Major responsibilities of non-management personnel are detailed in the Standard
Operating Procedures presented in Appendix A.
The primary data users are the Long Island Sound Study (i.e. United States
Environmental Protection Agency, New York State Department of Environmental
Conservation, and Connecticut Department of Environmental Protection), U.S. Fish and
Wildlife Service, U.S. Army Corps of Engineers, Nassau County Department of Health,
Suffolk County Department of Health Services, Town of Oyster Bay, Town of
Huntington, and surrounding villages.

Figure 1: Baywatch WQM Program Organizational Chart

Friends of the Bay
Advisory Board

QAPP Manager

WQMP QA
Officer

Field
Sampling
Leader

Volunteers

5.0

QAPP Coordinator

Special Training Needs/Certification

Training Logistical Arrangements
To become a “Baywatcher”interested individuals will participate in a training session
conducted by the WQMP Coordinator with the assistance of the Advisory Board. The
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training session will consist of an introduction to water quality monitoring explaining the
goals and objectives of the monitoring program. This session will give individuals an
opportunity to have their questions answered and determine if this program is for them
before proceeding to the more technically involved training session.
The second part of the training session will be a hands-on technical explanation of
boating safety, equipment calibration, collecting and recording data, and reporting. This
session will be conducted immediately following the introductory session. Collection
procedures and the proper usage of the equipment will be reviewed again with volunteers
on the boat during monitoring events. The QAPP Coordinator will closely observe the
procedures of the volunteers in collecting the samples during monitoring events. Table 2
presents a volunteer training and evaluation schedule.
The WQMP Coordinator or Field Sampling Leader will evaluate Baywatchers on a
monthly basis during the monitoring season by analyzing their technique. In addition,
once each monitoring season, we will invite Nassau County Department of Health
(NCDH) officials or leaders from the neighboring volunteer programs as a “technical
exchange”to observe our volunteers. Outside professionals will keep the volunteers upto-date and provide verification of our techniques. Individuals requiring additional
instruction will receive instruction in the field at the time of sampling or will receive
additional training prior to the next sampling event in which they participate.
Deficiencies will be noted and the training program revised to improve future groupwide
performance. A copy of the agenda for the volunteer training session is included in
Appendix A. Additionally, a copy of the Volunteer Standard Operating Procedures
Manual, included with this project plan, will be distributed to each volunteer and a copy
will be kept aboard Friends of the Bay’s boat, the Baywatch.
Table 2: Volunteer Training and Evaluation Schedule
Type of Volunteer Training
Introduction to Water Quality Monitoring
(office presentation)
Monitoring Techniques
(dockside and on-the-water hands on training
session)
Observation of Volunteer Techniques
NCDH Observation
Consultant/Professional QA/QC
Corrective Re-Training

Frequency of Training
Annually, in March;
additional sessions as
needed
Monthly
Annually
Several times per
monitoring season
As needed

Description of Trainer Qualifications
Patricia Aitken, the Baywatch’s QAPP Coordinator and Water Quality Monitoring
Program Coordinator for Friends of the Bay will conduct volunteer training with the
support of Dave Relyea, WQMP QA Officer, and our volunteer boat captains Hank
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Kasven and Scott Sayer. Patricia Aitken has been the water quality monitor for the 2005
season and has been conducting the water quality monitoring every week. She has
studied the procedures used by other groups, including QAPP reports prepared by other
water quality monitoring groups. She is a life long resident of the Oyster Bay area, and is
very familiar with the Oyster Bay/Cold Spring Harbor Estuary. Dave Relyea is the coowner of Frank M. Flower and Sons, the state’s largest traditional shellfish aquaculture
business. He is intimately familiar with the waters and the life cycles of the oysters,
clams and fish of the estuary. He is a respected expert in his field. Hank Kasven is a
retired high school science teacher with over 30 years of teaching experience. He is also
a dedicated fisherman, with extensive knowledge of the marine life in the estuary. Scott
Sayer is a member of the United States Coast Guard Auxiliary, and is also an avid
fisherman and boater.

6.0

Problem Definition/Background

6.1

Problem Definition

The Long Island Sound Study (LISS), a cooperative effort of the federal, state and local
governments concluded, low dissolved oxygen (hypoxia) is the most serious threat to the
health of the ecosystem. Table 3 presents the New York State Water Quality Standards
for dissolved oxygen in marine waters. Table 4 presents the environmental consquences
of low dissolved oxygen levels in marine waters. As a result of budget cuts, the Nassau
County Department of Health (NCDH) eliminated dissolved oxygen testing from their
water-testing program in 1993 to focus strictly on bacteria testing for bathing beach
standards.
Table 3: Dissolved Oxygen Water Quality Standards
ID

Best Uses

Primary and secondary contact recreation and fishing,
fish propagation and survival.
Shellfishing for market purposes, primary and
SB
secondary contact recreation and fishing, fish
propagation and survival.
Fishing, fish propagation and survival. The water
quality shall be suitable for primary and secondary
SC
contact recreation, although other factors may limit the
use for these purposes.
Secondary contact recreation and fishing. These waters
I
shall be suitable for fish propagation and survival.
Fishing, and suitable for fish survival. May be given to
waters that, because of natural or man-made conditions,
SD
cannot meet the requirements for primary and
secondary contact recreation and fish propagation.
Source: 6 NYCRR 701 & 703
SA
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Minimum
DO Level
5.0 mg/L
5.0 mg/L

5.0 mg/L

4.0 mg/L

3.0 mg/L

Table 4: Consequences of Low Dissolved Oxygen
Dissolved
Oxygen
> 5.0 mg/L
4.0 mg/L
3.0 mg/L
2.5 mg/L
2.0 mg/L
1.5 mg/L

Consequences
Few adverse effects on marine life.
Reduce survival of some crab larvae by 30%.
Reduced growth of crabs and lobsters. Some fish start
to avoid the area.
Growth reduced in grass shrimp, summer flounder
and lobster. Most fish avoid the area.
Sharply reduced growth. Lowest safe level for many
juvenile organisms.
Very high lethal effects on fish, shrimp and lobster.

1.0 mg/L

Total avoidance by bottom fish. Very high lethal
effects.

0.0 mg/L

Anoxia –Intolerable environment for nearly all
marine organisms.

Source: Zimmer (1996)
Friends of the Bay (FOB), a non-profit organization supported by thousands of members
dedicated to preserving the Oyster Bay/Cold Spring Harbor Estuary, initiated a water
quality monitoring program to fill the void left by County cutbacks. Friends of the Bay‘s
mission is to “preserve, protect and restore the ecological integrity and productivity of the
Oyster Bay/Cold Spring Harbor estuary and the surrounding watershed.” Friends of the
Bay believes the program is a necessary component in the effort to preserve the Oyster
Bay/Cold Spring Harbor estuary and to increase public awareness of local threats to
water quality.
The Baywatch program of Friends of the Bay:
1.
2.
3.
4.
5.
6.
7.

Provides high quality data to continue the dissolved oxygen baseline established by
the Nassau County Department of Health.
Screens for water quality impairments.
Determines long-term water quality trends
Documents effects of water quality improvement programs.
Educates and involves citizen and public officials in water quality protection.
Watchdogs harbor and coastline activities.
Assists local, state and federal agencies in harbor management.

Data collected each year by Friends of the Bay is available for use by federal, state and
local government agencies, researchers and other interested parties by request or at our
web site (www.friendsofthebay.org) in the form of our annual water quality report.
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Low dissolved oxygen readings have been consistently recorded in Mill Neck Creek, Oak
Neck Creek, and the lower portion of Cold Spring Harbor.
Impairments Within the Estuary
While it is sometimes difficult to determine the type of pollution and the source of
pollution (i.e. urban runoff, storm sewers, sewage effluent associated with a failing onsite system) adversely impacting a waterbody, there is adequate understanding of the type
of use impairments occurring within the estuary. Use impairments in Oyster Bay Harbor,
Mill Neck Creek, Cold Spring Harbor and its tributaries are identified in the 2000
Atlantic Ocean/Long Island Sound Basin Waterbody Inventory and Priority Waterbodies
List (PWL), a report compiled by the New York State Department of Environmental
Conservation. The use impairments include shellfishing, public bathing, fish
consumption, habitat/hydrology, aquatic life and recreation. Poorly thought-out
development would exacerbate the existing impairments.
Source of Pathogens in Oyster Bay Harbor and Mill Neck Creek
According to Pathogen Total Maximum Daily Loads for Shellfish Waters in Oyster Bay
Harbor and Mill Neck Creek, a September 2003 report by the New York State
Department of Environmental Conservation, land use within the drainage area to Oyster
Bay Harbor and Mill Neck Creek is “primarily urban with medium density residential
development in the Hamlet of Oyster Bay and the Village of Bayville, and low density
residential development in the remainder of the drainage area.” The report goes on to
state that “urban storm water is therefore the major source of pathogens (approx. 88% of
total) to the Harbor.” The report also points out that “the waters support a large
recreational environment for boating which represents the second largest source of
pathogens (approx. 11% of total) to these bodies.”
6.2

Background

The Oyster Bay/Cold Spring Harbor estuary is nestled on the north shore of Long Island
just twenty-five miles east of New York City, straddling the Nassau/Suffolk county
border. This estuary, the cleanest embayment in western Long Island Sound, is a vital
natural, economic and recreational resource. The Oyster Bay/Cold Spring Harbor estuary
is comprised of approximately 6,000 acres.
The “commodious haven”Dutch voyagers named after its finest resource, the oyster,
continues to play a vital role in the local economy. Today, the Frank M. Flower and Sons
Company, a family owned and operated shellfish aquaculture business, supplies up to
90% of New York State’s annual oyster harvest. Working along side dozens of
independent baymen on Town of Oyster Bay-controlled bay bottom, approximately 50
million juvenile clams and 50 million oysters called “seed”from the Oyster company’s
hatchery are planted each year. Filter feeding by these shellfish remove nutrients and
other pollutants from the waters of the bay, improving water quality within the bay while
contributing to the local economy.
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Theodore Roosevelt, the 26th President of the United States and pioneer conservationist,
chose Oyster Bay as his home and “Summer White House”in large part because of the
area’s natural attributes. This area has attracted and sustained a variety of water
dependent uses including the world renowned Cold Spring Harbor Laboratory, a publicly
owned sewage treatment plant, a major oil storage facility, several marinas and bathing
beaches.
The rich history and valuable natural resources of this area are recognized as a 3,200 acre
National Wildlife Refuge (US FWS), two Significant Coastal Fish and Wildlife Habitats
(NYS DEC), a Regionally Important Natural Area (NYS DOS), and an Important Bird
Area (National Audubon Society).
The Long Island Sound Study (LISS), a cooperative effort of the federal, state and local
governments concluded low dissolved oxygen (hypoxia) is the most serious threat to the
health of the ecosystem. As a result of budget cuts, the Nassau County Department of
Health (NCDH) eliminated dissolved oxygen testing from their water-testing program in
1993 to focus strictly on bacteria testing for bathing beach standards.
The Baywatch program serves to collect long term water quality data to evaluate the
impact of changes in land use and environmental programs on the Oyster Bay/ Cold
Spring Harbor estuary. Friends of the Bay uses the data to produce annual water quality
reports that are available to the Public. The data, water quality reports, and volunteer
involvement intend to raise public awareness regarding the sensitivity of the estuary’s
aquatic environment. The data collected by the program will be available to other
groups, including LISS, US EPA, US FWS, and NYSDEC. FOB also proposes to use the
data as the basis for a State of the Watershed report and subsequent development of a
Watershed Action Plan consistent with EPA’s watershed approach.
A fact sheet which summarizes background information on the Oyster Bay/ Cold Spring
Harbor Estuary is attached as Appendix B.

7.0

Project/Task Description

Friends of the Bay recruits volunteers primarily in January and February, but it is a year
round process. Volunteers are trained in March to sample for water temperature, salinity,
dissolved oxygen, water clarity and to collect samples for bacterial and nitrogen analysis.
Table 5 summarizes Friends of the Bay’s water quality monitoring program schedule
consisting of fundraising and volunteer recruitment in the winter, volunteer and
equipment preparation in the spring, water sampling during the late spring, summer, and
early fall and preparation of the annual water quality report in early winter.
Friends of the Bay owns a nineteen foot Carolina Skiff that is used primarily for its open
water body monitoring. Nineteen sites are tested from Friends of the Bay's boat each
Monday beginning at 7:30 am from the first Monday in April until the last week of
October. In this document, the term ‘monitoring event’refers to activities associated
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with weekly sampling and field data collection at all nineteen sites. A map of monitoring
locations and a table of each location’s coordinates are presented as an attachment to the
Standard Operating Procedures in Appendix A.
The enterococci and coliform bacteria samples are collected in sterile 250 ml bottles
supplied by the Nassau County Department of Health and transported to the Nassau
County Department of Health Laboratory for analysis. Nitrogen testing is also conducted
once each month during the first water quality monitoring event. Samples are collected
in 250 mL bottles preserved with sulfuric acid is conducted at all nineteen sites. These
samples are transported to South Mall Analytical Laboratories, a private lab certified by
the New York State Department of Health. State accreditations for both South Mall
Analytical Laboratories and the NCDH Laboratory are presented in Appendix F.
After each monitoring event, field data is entered into a Microsoft Excel spreadsheet
formatted for this data (see Appendix C). The monitoring results are compared to the
New York State standards for dissolved oxygen, presented in Table 3 in Section 6.1,
historic data collected by Nassau County and Friends of the Bay and other areas being
tested around Long Island Sound.
Table 5: Project Timetable
Activity
Volunteer Recruitment & Training
Equipment Preparation
Test Monitoring Event
Water Quality Monitoring
Data Processing/Analysis
End of Season Volunteer Event
Monitoring Report Preparation
Fundraising

Projected Start Date
January/February
March
late March
April
May
October
November
Continuous

Anticipated Date of
Completion
March
late March
late March
through October
December
December
January

Sampling is conducted at the same time (7:30 a.m.), and on the same day (Monday). The
order is Cold Spring Harbor Cove South, Cold Spring Harbor Cove North Mooring Field,
Cold Spring Harbor South, Cold Spring Harbor North, Plum Point, Seawanhaka Yacht
Club PSTP outfall, Oyster Bay Cove, Whites Creek and OB-STP outfall, Roosevelt
Beach, Beekman Beach and Mill Pond outfall, West Harbor, Turtle Cove, Mill Neck
Creek East, Mill Neck Creek West, Mill Neck Creek South, The Birches STP, Mill Neck
Creek North (Oak Neck Creek), Mill Neck Cove, and Flower and Son’s Oyster Hatchery
(Bayville) each week if tidal conditions allow. Mill Neck Creek is very shallow, and
Friends of the Bay tries to conduct monitoring there when the tide is highest. Sometimes
this means our sampling will begin in Mill Neck Creek rather than in Cold Spring
Harbor.
The sampling team consists of the WQMP Coordinator, QAPP Coordinator, boat captain
and at least one volunteer.
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To detect vertical stratification at the sampling locations, dissolved oxygen is tested onehalf meter above the bay bottom, one meter below the water’s surface, and the third
reading is taken one-half meter below the water’s surface.

8.0

Quality Objectives and Criteria for Measurement Data

Data Quality Objectives
Data quality objectives (DQOs) specify the quality of environmental data required to
support decision making processes. The generation and use of quality data is important to
the assessment of water quality within the estuary. Specific data quality objectives are
presented in this section. Table 6 presents precision, accuracy and measurement ranges
for Baywatch’s assessment of temperature, salinity, dissolved oxygen, water clarity,
coliform bacteria and enterococci, and nitrogen species parameters.

Table 6: Parameter Specific Measurement Performance Criteria

Matrix

Parameter

Water

Salinity

Water

Temperature

Water

Dissolved
Oxygen
(Winkler)

Water

Dissolved
Oxygen
(Meter)

Water

Water
Water

Total
Coliform
Fecal
Coliform
Enterococci

Measurement
Range or
Report Limit

Precision

Resolution

Accuracy
(CAC**)

0 to 30 ppt

+/- 20%

0.1 ppt

+/- 2% or
+/- 0.1 ppt

0 to +65 0C

+/- 20%

0.1 0C

N/A

mg/L

0 to 50 mg/L

***

0.1 mg/L

***

mg/L

0 to 20 mg/L

+/- 20%

0.01 mg/L

mg/L

20 to 50 mg/L

+/- 20%

0.01 mg/L

<2 to 160,000
mpn/100 ml

<2 mpn

NA

NA

<2 mpn

NA

NA

+/- 5%

1 colony

NA

Units
Parts per
thousand
(ppt)
Degrees
Celsius
( C)

Most
probable
number
(mpn) per
100 ml
mpn/100
mL
cfu/100 mL

<2 to 160,000
mpn/100 ml
0 to TNTC*
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+/- 0.2
mg/L
+/- 0.6
mg/L

Matrix

Parameter

Units

Water

Water clarity

Meters (m)

Measurement
Range or
Report Limit
NA

Water

Ammonia

mg/L

Water

Nitrate/nitrite
Total
Kjeldahl
Nitrogen
Organic
Nitrogen

Water
Water

Precision

Resolution

Accuracy
(CAC**)

NA

NA

NA

0.04 mg/L

+/-20%

0.01 mg/L

+/-20%

mg/L

0.010 mg/L

+/-20%

0.001 mg/L

+/-20%

mg/L

0.020 mg/L

+/-20%

0.001 mg/L

+/-20%

mg/L

NA

NA

NA

NA

* TNTC = Too Numerous to Count
** CAC = Calibration Acceptance Criteria
*** EPA Method Cut Sheet (360.2) (See Attachment VIII of the SOPs) states that ‘exact data are
unavailable on the precision and accuracy of this technique; however reproducibility is approximately 0.2
mg/L of DO at the 7.5 mg/L level due to equipment tolerances and uncompensated displacement errors.’
NA = Not Applicable

Measurement Performance Criteria
Data quality can be described in terms of precision, accuracy, completeness,
representativeness, and comparability. Each of these terms is discussed in the following
subsections.
8.1

Precision

Precision is defined as a measure of mutual agreement among individual measurements
of the same type. In the case of laboratory analytical data, precision will be used to
describe the reproducibility of the analytical data.
Sampling Measurement Systems
To assess precision in the field, a duplicate sample will be collected nominally for every
20 samples per matrix for all parameters. The collection of field duplicates measures a
combination of field and laboratory precision, thereby exhibiting more variability than a
laboratory duplicate.
A calculation to determine Relative Percent Difference (RPD) between the two sample
results is performed. Relative Percent Difference (RPD) is used as a measure of
precision. The laboratory will analyze duplicates on a one per 20 sample frequency.
RPD limits are matrix and compound dependent. RPD is defined as follows:
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RPD =

Conc(p) - Conc(d)
(1/2) (Conc(p) + Conc(d))

* 100

where,
Conc(p) = Primary Sample Concentration, the first sample collected at that location
Conc(d) = Duplicate Sample Concentration, the second sample collected at that
location
Precision performance criteria for each parameter are included in Table 6. If a calculated
RPD falls outside the criteria range, the discrepancy will be addressed on a case-by-case
basis since the results are laboratory, parameter and matrix dependent.
Laboratory Measurement Systems
The objective concerning precision is to equal or exceed the precision demonstrated in
the analytical methods on samples of a similar matrix. Relative Percent Difference
(RPD) is used as a measure of precision. The laboratory will analyze matrix
spikes/matrix spike duplicates for relative percent difference. RPD is defined as follows:

RPD =

MSR - MSDR
(1/2) (MSR + MSDR)

* 100

where,
MSR = matrix spike recovery
MSDR = matrix spike duplicate recovery
The absolute value of the recovery difference is used in the above equation.
Recovery limits are matrix and compound dependent. If necessary, corrective action by
the laboratories will be performed according to the provisions of their Quality Assurance
Plans. A summary of the South Mall Labs Quality Assurance Plan is provided in
Appendix E. Nassau County Health Department Labs implements Quality Assurance
Standard Operating Procedures (SOPs) presented in Standard Methods (See Appendix
D).
8.2

Accuracy

Accuracy can be defined as the degree of agreement of a measurement with an accepted
reference or true value. Accuracy is generally expressed as the ratio of the measured
value to the true value, which gives a measure of bias inherent in the system. Accuracy
can be assessed both in the field and in the laboratory.
Field Measurement Systems
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Accuracy will be measured for field activities to assess the performance of the project
measurement systems. On the day of each monitoring event before any field data is
recorded, the Hydrolab Quanta Water Quality Monitoring System will be calibrated for
dissolved oxygen and salinity/conductivity. The salinity calibration will be checked
using the procedure presented in the Hydrolab Quanta manual (Attachment III to the
SOPs) after each monitoring event. If the calibration check indicates that the
instrument’s calibration has drifted outside the calibration acceptance criteria, the data
will be flagged and evaluated using the procedures presented in Section 16. Calibration
acceptance criteria, where applicable, are defined in Table 6.
Additionally, a field dissolved oxygen kit based on the azide modification of the Winkler
titration method will be used to validate the instrument’s DO calibration on randomlycollected samples from 10% of the monitoring locations sampled during each monitoring
event. A manual for the test kit to be used is presented in Attachment VIII of the SOPs
included as Attachment A. Details regarding DO sample collection and validation are
presented in Section 11.1 and in the SOPs presented in Appendix A.
Laboratory Measurement Systems
Laboratory accuracy will be determined from laboratory control and surrogate samples,
published historical data, method validation studies and experience with similar samples.
The goal for spiked sample recoveries will be +/- 30%. These concentrations vary from
one compound to another. A copy of the South Mall Labs Quality Assurance Program
Overview is presented in Appendix E. The Nassau County Health Department Lab
implements Quality Assurance SOPs presented in Standard Methods (See Appendix D)
8.3

Bias

Bias is the systematic or persistent distortion of a measurement process causing errors in
one direction. Bias will be evaluated by considering factors associated with the sampling
program design (i.e. time of sampling, weather conditions, choice of sampling sites) and
through validation measurements using a modified Winkler titration method as described
elsewhere in this plan.
Analyses performed at the laboratory record bias in same result through the analysis of a
matrix spike sample. The recovery of the matrix spike sample may be used to indicate
bias due to sample matrix interference
8.4

Representativeness

Baywatch tests the same six dissolved oxygen locations historically monitored by Nassau
County Department of Health. We have expanded the program to monitor a total of 19
sites in the Oyster Bay/Cold Spring Harbor estuary. The sites were selected to monitor a
variety of locations throughout the estuary complex. Sites were selected that are close to
probable significant inputs of pollution (i.e. an outfall) or water (i.e. a tributary), or
locations of poor flushing (i.e. Mill Neck Creek). Others were selected to represent open

16

water conditions removed from known pollutant sources (i.e. Plum Point, the entrance to
Oyster Bay and Cold Spring Harbor).
Testing for the same parameters at these locations enables Baywatch to continue the
baseline data created by the County and to observe any long-term trends. John Jacobs, the
Director of Environmental Health from the Nassau County Department of Health has
verified the locations of the six original NCDH monitoring locations using a Global
Positioning System (see the SOPs in Appendix A). If a monitoring location is moved,
the latitude and longitude of the new location will be included in the SOPs. Instances
where data from the new and old location will be used together will be flagged and
qualified. Please refer to Section 10.1 of this Quality Assurance Project Plan, which
explains how the Monitoring Process Design ensures a representative sample of the
Oyster Bay/Cold Spring Harbor Estuary.
8.5

Data Comparability

Comparability is an expression of the confidence with which one data set can be
compared to another. The comparability objective is to collect and analyze samples using
methods which will demonstrate that current data are comparable to data collected in
previous and future investigations for this study area. Another objective is for future data
to be of sufficient quality for use by other agencies and monitoring groups throughout
Long Island Sound. The comparability of data is addressed by using standard protocols
for the collection of field samples and by using standard methodologies for analytical
procedures which were used in past investigations. The standard protocols used by
Friends of the Bay are the SOPs presented in Appendix A.
In developing the Baywatch program Friends of the Bay communicated extensively with
other volunteer organizations and government agencies to coordinate our activities.
Where possible we have duplicated parameters tested, equipment used, and sampling
regimens. Consequently, we are testing the same parameters in the same way, using a
Hydrolab Quanta Water Quality Monitoring System for temperature, salinity and
dissolved oxygen, and using a Secchi Disk for water clarity. These tools are widely
accepted methods for these parameters. To ensure comparability we are closely following
the accepted monitoring protocol for this equipment.
Additionally bacterial samples are transferred to the Nassau County Department of
Health laboratory for analysis. Nitrogen samples are analyzed by South Mall Analytical
Labs. Both of these laboratories are certified by the State of New York, and all
parameters are measured using standard methods. If it is determined that the laboratory
used a different method than specified, the project coordinator and QA officer, in
conjunction with the laboratories, will evaluate and document whether this has
compromised the comparability of data.
8.6

Data Completeness
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The data collected is primarily for basic research and education and is not intended to be
used for legal or compliance issues. There is no fraction of the planned data that must be
collected in order to fulfill statistical criteria. Friends of the Bay will complete all
sampling unless weather, tidal, or other conditions become dangerous or otherwise
preclude sampling. Field data will be recorded at three depths at each location if tidal
conditions allow (i.e. sometimes the water is not deep enough to obtain three readings).
During low tides, it may be necessary to take readings at fewer than three depths. Under
these conditions, the Field Sampling Leader will determine whether recording data at one
or two depths is appropriate. Bacterial and nitrogen samples will be collected at each
inundated site regardless of water depth.
8.7

Data Sensitivity

Sensitivity is the lowest detection limit of the method or instrument for each of the
measurement parameters of interest. Laboratory analyses have preset limits of detection
for the nitrogen analyses as well as the coliform bacteria and Enterococci. Table 7
presents detection limits for water quality parameters measured in this study.
Table 7. Methods and Reporting Limits for Parameters Measured in this Study
Parameter
Method
Units
Reporting Limit
Parts per Thousand
0 ppt
Salinity
Electrometric
(ppt)
Temperature
Electrometric
-5 0C
C
Winkler Titration
Dissolved Oxygen
mg/L
0 mg/L
(azide modification)
Dissolved Oxygen
Electrometric
mg/L
0 mg/L
Water Clarity
Secchi Disk
m
NA
Standard Methods
Total Coliform
mpn/100mL
<2 mpn/100 mL
9221B
Standard Methods
Fecal Coliform
mpn/100mL
<2 mpn/100 mL
9221E
0 cfu/100 mL to
Enterococci
EPA 1600
cfu/100mL
TNTC*
Lachat
mg/L
0.04 mg/L
NH3 (Ammonia)
10-107-06-1B
Lachat
mg/L
0.010 mg/L
Nitrate/Nitrite
10-107-04-1
Total Kjeldahl
Lachat
mg/L
0.020 mg/L
Nitrogen
10-107-06-2
Organic Nitrogen
Calculated
mg/L
NA
NA = Not Applicable
TNTC = Too Numerous to Count
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9.0

Non-Direct Measurement (Secondary Data)

No additional data sources have been identified that could be used in Friends of the Bay
reports and analysis. If other data is identified, FOB will assess its usability and
comparability. Any such assessment will be included in this section of the QAPP.

10.0 Field Monitoring Requirements
10.1

Monitoring Process Design

Friends of the Bay held a meeting prior to developing their monitoring program with
representatives of potential data users including the US Environmental Protection
Agency, US Fish and Wildlife Service, NYS Department of Environmental Conservation,
Nassau County Department of Health, Town of Oyster Bay, and the Frank M. Flower and
Sons Company to determine the water quality monitoring needs for the Oyster Bay/Cold
Spring Harbor Estuary. It was agreed that dissolved oxygen will be monitored because it
continues historic data collected by Nassau County Department of Health, addresses
hypoxia (Long Island Sound’s priority water quality problem) and can be measured
accurately by volunteers. Fecal coliform sampling was added in 1999 to establish a
baseline of current conditions and monitor changes following investment in pollution
control (i.e. package sewage treatment plant, stormwater mitigation).
Friends of the Bay’s Baywatch program monitors nineteen sites throughout Oyster Bay
and Cold Spring Harbor for water temperature, salinity, dissolved oxygen, water clarity,
coliform bacteria and Enterococci once a week from April through October. The sites
monitored include the same six sites historically used by the Nassau County Department
of Health. Table 8 presents a summary of the sampling program. A map of the nineteen
sites monitored by Friends of the Bay and a table showing the latitude and longitude of
each site is included in the FOB SOPs in Appendix A.
Table 8: Sampling Design Logistics
Type of
Sample
Biological
Biological
Biological
Physical
Chemical

Parameter
Total/Fecal
Coliform Bacteria
Enterococci
Nitrogen Series
Temperature
Water clarity
Dissolved Oxygen
Salinity

Number of
Samples

Sampling
Frequency

Sampling
Period

19

19/day, 1 day/week

28 weeks

19
19
57
19
57
57

19/day, 1 day/week
19 day, 1day/month
57/day, 1 day/week
19/day, 1 day/week
57/day, 1 day/week
57/day, 1 day/week

28 weeks
28 weeks
28 weeks
28 weeks
28 weeks
28 weeks

The sites sampled for the nitrogen series parameters include the analysis for the following
analytes: Ammonia, Nitrate/nitrites, Total Kjeldahl Nitrogen and Organic Nitrogen. The
Nitrogen series sample analyses are currently being performed by South Mall Labs.
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10.2

Monitoring Methods

The Friends of the Bay Standard Operating Procedures (Appendix A) contains detailed
information on all sampling protocols and equipment. Table 9 this information.
Table 9: Sampling Method Requirements
Parameter

Method

Sampling
Equipment

Total/Fecal
Coliform

Standard
Methods
9221B and
9221E

250 mL bottle

Enterococci

EPA 1600

250 mL

Temperature

Electrometric
EPA 120.1
(electrometric)

Salinity

Preservation
and
Container

Sampling
Method

Max.
Holding
Time

Cooler with
Ice

Grab

6 hours

Grab

8 hours

Quanta

Cooler with
Ice
In-water

On-site

Immediate

Quanta

In-water

On-site

Immediate

On-site

8 hours

Dissolved
Oxygen

EPA 360.2
(Winkler)

LaMotte Kit

Mananous
Sulfate,
Potassium
Iodide Azide,
Sulfuric Acid

Dissolved
Oxygen

EPA 360.1
(electrometric)

Quanta

In-water

On-site

Immediate

Water clarity

Secchi Disk

LaMotte
Secchi Disk

In-water

On-site

Immediate

Ammonia

Lachat
10-10-06-1B

250 mL bottle

Sulfuric Acid

Grab

28 days

Total
Kjeldahl
Nitrogen

Lachat
10-107-06-2

250 mL bottle

Sulfuric Acid

Grab

28 days

250 mL bottle

Sulfuric Acid

Grab

28 days

N/A

N/A

N/A

28 days

Nitrate/nitrite
Organic
nitrogen
10.3

Lachat
10-107-04-1
TKN minus
Ammonia

Field Quality Control (QC)

The majority of the measurements taken as part of the Baywatch program are recorded in
the field. Bacterial samples are labeled with a specific site identifier and the conditions
(i.e. weather, air temp., etc.) occurring at the time of sampling are recorded on a supplied
data sheet. The collected samples, along with a temperature control sample supplied by
the NCDH laboratory, are stored upright in a cooler with ice (for temperature control)
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during the monitoring event and are immediately transported to the lab once sampling is
completed. The samples are logged in once they arrive at the lab. The temperature
control is checked to be sure the samples were maintained within the required
temperature range (2-10 C). If the temperature control sample is out of range, the results
are stamped with the qualifying statement: "Results Questionable Temperature Control
Exceeded 10 C". Section 16 presents procedures that FOB will follow if a temperature
control sample exceeds the acceptable limits. Sample Water Quality Monitoring Data
Sheets used to record field measurements are included in the SOPs included as Appendix
A.

11.0 Analytical Requirements
Baywatch measures water temperature, salinity and dissolved oxygen using a Hydrolab
Quanta Water Quality Monitoring System. Water clarity will be determined using a
Secchi Disk. Each of these parameters will be measured according to the protocol
detailed in the Baywatch Standard Operating Procedures, attached to this document. All
bacteria samples are analyzed by the Nassau County Department of Health. A copy of
the laboratory procedures used is contained in Appendix D. Table 10 presents the
analytical methods associated with the Hydrolab Quanta measurements and the analytical
laboratories.
Table 10: Analytical Methods
Parameter

Type

Method

Temperature

Field

Electrometric

Salinity

Field

EPA 120.1

Field

EPA 360.2

LaMotte field DO kit

Field

EPA 360.1

Hydrolab Quanta Water
Quality Monitoring System

Enterococci

Laboratory

EPA 1600(a)

Membrane Filter Test

Total Coliform

Laboratory

Fecal Coliform

Laboratory

Ammonia

Laboratory

TKN

Laboratory

Lachat 10-107-06-2

Nitrate/nitrite

Laboratory

Lachat 10-107-04-1

Organic
nitrogen

Laboratory

Calculation

Dissolved
Oxygen
Dissolved
Oxygen

Standard Methods
9221B(b)
Standard Methods
9221E(b)
Lachat 10-107-061B
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Description
Hydrolab Quanta Water
Quality Monitoring System
Hydrolab Quanta Water
Quality Monitoring System

Multiple Tube Fermentation
Multiple Tube Fermentation
Colorimetric with phenylic
chemistry
Colorimetric with phenylic
chemistry
Colorimetric with cadmium
reduction
TKN minus Ammonia

Parameter
Type
Method
Description
Water clarity
Field
Secchi Disk
Secchi Disk
(a) U.S. EPA - 1979 Methods for Chemical Analysis of Water and Wastes. EPA-600/479-020.
(b) APHA; AWWA; WEF (1998) Standard Methods for the Examination of Water and
Wastewater, 20th Edition.
NA - not applicable
11.1

Analytical Quality Control

Field QC Checks
Sampling is conducted at each monitoring station with the Hydrolab Quanta Water
Quality Monitoring System. On the day of each monitoring event before any field data is
recorded, the Hydrolab Quanta Water Quality Monitoring System will be calibrated for
dissolved oxygen and salinity/conductivity using the procedure presented in the Hydrolab
Quanta manual (Attachment III to the SOPs). The salinity/conductivity calibration will
be checked at the end of each monitoring event. If the check indicates that the calibration
has drifted outside the calibration acceptance criteria, the instrument will be recalibrated
and the data will be flagged and evaluated following procedures in Section 16.0.
Calibration acceptance criteria, where applicable, are defined in Table 6. The
thermometer used for air temperature is checked against the Nassau County Department
of Health’s calibrated mercury thermometer at the beginning of each season.
Additionally, a field dissolved oxygen kit based on the azide modification of the Winkler
titration method will be used to validate the instrument’s DO calibration on randomlycollected samples from 10% of the monitoring locations sampled during each monitoring
event. A manual for the test kit to be used is presented in Attachment VIII of the SOPs
included as Attachment A.
At each monitoring location that is randomly selected for DO validation, a sample will be
collected in a 60 mL DO sample container supplied by the DO kit manufacturer
immediately after the DO level is recorded at that location using the Hydrolab Quanta.
The DO content of the sample will then be fixed following the procedures presented in
the titration kit manual (Attachment VIII of the SOPs in Appendix A). The sample will
then be labeled and stored in a cooler for transport. The sample will be analyzed for DO
using the procedures presented in the titration kit manual.
If the Winkler titration and the Quanta results deviate by more than 0.5 mg/L, the Quanta
results will be flagged and the procedures presented in Section 16 of the QAPP will be
implemented. During evaluation of the DO levels obtained using the kit, it is important
to note that high suspended solids and algal levels in water (indicated by low Secchi disk
depths) may interfere with Winkler titration method results, although they do not
interfere with membrane electrode (Quanta) results.
A duplicate sample for bacteria will be collected at one sampling site during each
monitoring event, and a duplicate sample for nitrogen will be collected at one sampling
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site on days when nitrogen samples are collected. The locations where duplicate samples
are to be collected will be selected randomly.
The QAPP Coordinator and/or the QA Officer will be present during each monitoring
event. Testing is conducted and/or reviewed by one or both of these supervisory
members of Friends of the Bay. These supervisors will evaluate the data using the
methods presented in the QAPP. If deficiencies are found in the results or in the manner
in which samples were collected, the affected data will be excluded or marked
conditional, the reasons for the deficiencies will be determined, and any necessary
changes regarding the sampling program (i.e. the training plan, the SOPs, the QAPP) will
be made.
Laboratory QC Checks
A temperature control sample will be obtained from the Nassau County Department of
Health laboratory. A distilled water blank (Method Blank) will be included for analysis
during each monitoring event to identify any contamination occurring at the laboratory.
This distilled water sample is also used as a temperature control to assure the bacteria
samples have been maintained within the appropriate temperature range (2-10 C).
Section 16 presents procedures that FOB will follow if a temperature control sample
exceeds the acceptable range. The labs will also include lab control samples for each
monitoring event. FOB will request this QA/QC data from the labs, which will be
examined by the QAPP Coordinator or QA officer and included in FOB’s records.
Data Analysis QC Checks
The QAPP Coordinator and/or the QA Officer will check the laboratory QA/QC data for
any deviations from the Data Quality Objectives presented in Section 8.0 of the QAPP,
and will calculate the Relative Percent Difference for any field duplicates and their
corresponding samples using the formula presented in Section 8.1 of the QAPP if these
calculations are not performed by the Labs. The QAPP Coordinator and/or the QA
Officer will ensure that all field equipment is appropriately maintained and/or calibrated,
and inspect data for any measurements indicating equipment or method malfunction.

12.0 Sample Handling and Custody Procedures
The majority of the measurements taken as part of the Baywatch program are recorded in
the field. Bacterial samples are collected in sterile 250 mL bottles that are labeled with a
specific site identifier and the conditions (i.e. weather, air temperature, etc.) occurring at
the time of sampling on a supplied data sheet. The samples are stored upright in a cooler
with ice (for temperature control) during the monitoring event and are immediately
transported to the lab once sampling is completed. A temperature control vial is checked
to assure the samples were maintained within the required temperature range (2°-10°C).
If the temperature control sample is out of range, the results are stamped with the
qualifying statement “Results Questionable Temperature Control Exceeded 10°C.”
The monthly nitrogen series samples are collected in 250 mL bottles preserved with
sulfuric acid and stored upright in coolers. These samples are then transported to South
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Mall Analytical Laboratories for analysis. The samples are logged by the laboratory
upon receipt.
A Chain of Custody (COC) document is completed to record the sample location/Site ID,
data and time of sampling. This document remains with the field samples to document
sample transfers. A field data sheet is completed on-site at the time of sampling (see the
SOPs presented in Appendix A).

13.0 Testing, Inspection, Maintenance and Calibration Requirements
13.1

Instrument/Equipment Testing, Inspection and Maintenance

The Hydrolab Quanta and Secchi disk are the primary equipment we use and, in turn, are
the equipment we must maintain. After each monitoring event the probes are inspected to
ensure that the membranes on the dissolved oxygen probes are not wrinkled or damaged.
The membrane will be changed every three to four weeks, regardless of its condition,
according to the manufacturer's maintenance schedule.
13.2

Instrument Calibration and Frequency

Friends of the Bay will maintain and calibrate the Hydrolab Quanta. We will also use and
maintain a Secchi disk. Implementation of this equipment for monitoring field
parameters is discussed below. Calibration methods are presented in Table 11.
Salinity
Monitored with: Hydrolab Quanta Monitoring Sensor/Transmitter
Calibrated with: Manufacturer supplied and approved calibration standard before each
monitoring event.
Validation: After each monitoring event, a calibration sample of known concentration
will be measured with the rinsed probe to check the calibration.
Temperature
Monitored with: Hydrolab Quanta Meter
Calibrated with: Factory-set and no calibration required
Validation: Factory-set and no calibration or calibration checks required
Dissolved Oxygen
Monitored with: Hydrolab Quanta Dissolved Oxygen Meter with 15m cable.
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Calibrated with: Method outlined in Hydrolab Operations Manual once per week before
each sampling event.
Validation: A field kit based on the modified Winkler titration method will be used to
validate the instrument DO calibration on samples from 10% of the monitoring locations
following each monitoring event.
Water Clarity
Monitored with: Secchi disk, 20 cm diameter, black and white with stretch resistant line.
LaMotte Chemical Products; Catalog No. 0171.
Calibration: Samplers will ensure that the disk is free of material that may reduce its
visibility.
Table 11: Calibration Methods
Parameter

Method

Salinity

Quanta

Temperature

Quanta

Dissolved
Oxygen

Quanta

Units
Parts per
thousand (ppt)
Degrees
Celsius ( C)
Milligrams
per liter
(mg/l)

Measurement
Range

Calibration Method

0 to 80 ppt

Hydrolab Operations
Manual Procedure

-5 to +65 0C

NA

0 to 50 mg/l

Hydrolab Operations
Manual Procedure

Water
LaMotte
Meters (m)
0 to 15 meters
NA
Clarity
Secchi Disk
Laboratories utilized for analyses are responsible for calibration required for contracted
analysis
13.3

Inspection and Acceptance Requirements for Supplies

A motorboat, safety equipment and a Secchi Disk are the only other supplies necessary
for our program. Prior to each use the motorboat is inspected for the appropriate safety
equipment required by the United States Coast Guard including personal floatation
devices for each person aboard, a fire extinguisher, an anchor, and a paddle. The Secchi
Disk is inspected prior to each use to ensure it is not damaged and that the line is secure.
The QAPP Coordinator is responsible for ensuring the appropriate maintenance of our
equipment and supplies.

14.0 Data Management
A Baywatch volunteer records the site name, the date and time the sample was collected.
The Baywatch volunteers also records the name of all volunteers present. Field data
sheets are reviewed by the QAPP Coordinator or Field Sampling Leader before leaving
each sampling site to ensure that the sheet was properly completed. At the end of the
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monitoring event, the sheets are reviewed once again. After each monitoring event, the
completed field data sheets are returned to the Friends of the Bay office.
The QAPP Coordinator will enter the sample data into a Microsoft Excel spreadsheet (see
Appendix C) from the office following the monitoring event. The Microsoft Excel
spreadsheet was developed by the Long Island Sound Water Quality Monitoring Work
Group and adapted to Baywatch by Friends of the Bay.
The Quality Assurance Officer reviews the QAPP Coordinator’s data entry to ensure the
data was transferred correctly from the data sheet to the spreadsheet and makes changes
as necessary. The original field data sheets are stored in Friends of the Bay’s files for
five years. The spreadsheets are stored and backed up electronically.

15.0 Assessment and Response Actions
The Field Sampling Leader for our water quality monitoring program will be either the
QAPP Coordinator, Field Sampling Leader, or the Quality Assurance officer for Friends
of the Bay. Volunteers will always be accompanied by at least one of these individuals.
As a result, volunteers will be under constant supervision. If performance improvement is
needed, continued training will be conducted on site. Volunteer training and review
procedures are presented in Section 5.0. Data quality audits will be conducted at least
once per season by the QAPP Coordinator or the QA Officer. Audits will consist of
inspecting the Field Data Sheets, laboratory QA/QC data, and field duplicate RPD
calculation, if available. Any deficiencies will be reported to the QAPP Manager, who
will oversee the resolution of deficiencies.

16.0 Data Review, Validation and Verification
To assure that volunteers, equipment or other variables are not adversely affecting water
sampling, a quality assurance schedule has been designed to provide a system of checks.
The goal is to collect the highest quality data each sampling day, saving time and
frustration by discovering problems with equipment or procedures quickly. The
importance of building confidence in data and volunteers is exhibited by Friends of the
Bay’s commitment to continuously improving its quality assurance plan.
This monitoring season Friends of the Bay will build on its previous years’efforts by
performing scheduled calibrations of the Quanta, performing, DO data validation using a
field DO test kit, hosting a volunteer training session, and increasing the number of selfchecks with scheduled field duplicates to be collected. We will also use visits from guest
monitoring groups to check our data and critique our techniques. The schedule (see
Table 2) provides an overview of the volunteer training and evaluation schedule. The
Nassau County Department of Health has expressed an interest to expand its
participation.
16.1

Data Review, Verification and Validation
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At the time of sample collection, the results are reviewed by the QAPP Coordinator. Any
results that exceed the QC limits are re-taken to verify the reading. All readings are
recorded on the field worksheets. Once all the data is collected for the monitoring event,
it is then entered into the Excel spreadsheet by the QAPP Coordinator. The Quality
Assurance officer will double check the data entered with the data sheets to ensure they
were transferred correctly. Any errors found will be corrected. Observed data which
seems to inconsistent with previously recorded data will be brought to the attention of the
QAPP Coordinator.
16.2

Reconciliation with Data Quality Objectives (DQOs)

After each monitoring event the precision and accuracy of our data will be checked via
procedures described in Section 8.0. If these indicators do not meet the programs
description, data will be flagged. If a sample is incorrectly collected or handled (i.e.
temperature control sample exceeds 10 ºC, a nitrogen sample is collected with no
preservative), the error will be noted in the data management spreadsheet (See Appendix
C) and the affected results will be flagged. For each flagged item, the severity and causes
of the deviation from DQOs will be evaluated, and the data accepted, rejected, or marked
as provisional as necessary.
Depending on the outcome of the data evaluation relative to DQOs, other actions may be
taken. If equipment failure seems to be the reason for the problem, calibration or
maintenance techniques will be reviewed and improved. If the problem developed from
human error, team members will go through a retraining process and evaluation. If
revisions occur within the project specifications (i.e. a change in data quality objectives),
the state and EPA quality assurance officers will be notified in order to approve the new
method. Data that does not meet DQOs will be discarded and will not be posted or
included in water quality reports. If data does not consistently meet DQOs, the SOPs and
QAPP will be reviewed and revisions suggested to correct the problem. Additionally, the
DQOs will be evaluated and adjusted if they are unreasonably stringent.

17.0 Reporting of Results
In November, the end of the monitoring season, the data will be compiled into an annual
water quality monitoring report. This annual report serves as the vehicle that translates
hours of field work into a clear, concise text for data users including, but not limited to,
citizens, government agencies and the media. Data, presented in easy to understand
diagrams, is described in the accompanying text which includes sections covering
materials and methods, results, discussion, conclusions, and a bibliography. An abstract
or executive summary will precede the main body of the report.
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Program Overview
Friends of the Bay is a widely respected, volunteer-based, not-for-profit
environmental organization located in Oyster Bay. Our mission is to preserve, protect and
restore the ecological integrity and productivity of the Oyster Bay/Cold Spring Harbor
Estuary and the surrounding watershed.
Started in 1987 as a small group of citizens concerned about the deleterious
effects of massive, proposed development on Oyster Bay’s waterfront, Friends of the Bay
has grown into a powerful voice representing thousands of area residents and businesses.
As a representative of the local citizens, we have developed a wide range of programs
that expand public knowledge concerning issues in the bay. One of our important
programs is the “Baywatch" water quality-monitoring program.
The Long Island Sound Study (LISS), a cooperative effort of the federal, state and
local governments concluded that low dissolved oxygen (hypoxia) is the most serious
threat to the health of the ecosystem. As part of budgetary cutbacks, the Nassau County
Department of Health eliminated all dissolved oxygen and bacterial testing from their
water-testing program that was not required to monitor bathing beaches in 1993. The
New York State Department of Environmental Conservation still monitors bacteria to
ensure the safety of shellfishing areas.
Friends of the Bay initiated a water quality testing program to fill the void left by
county cutbacks. This program was developed in cooperation with the United States
Environmental Protection Agency, New York State Department of Environmental
Conservation, local governments and other volunteer monitoring groups around Long
Island Sound. Friends of the Bay considers the program a necessary component in the
effort to preserve the Oyster Bay/Cold Spring Harbor Estuary, and hopes to increase
public awareness of local threats to water quality. The Baywatch program of Friends of
the Bay:
1. Provides reliable data to continue the dissolved oxygen baseline established
by the Nassau County Department of Health.
2. Screens for water quality impairments.
3. Determines long-term water quality trends.
4. Documents the effects of water quality improvement programs.
5. Educates and involve citizens and public officials in water quality protection.
6. Watchdogs harbor and coastline activities.
7. Assists local, state and federal agencies in harbor management.
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Water Quality Measurements
The coastal communities that are adjacent to the Oyster Bay/Cold Spring Harbor
Estuary depend upon the health of this body of water and the surrounding watershed.
Baywatch enables trained volunteers working along side environmental scientists, to
monitor various components of the marine ecosystem. Volunteers track a number of
features in the bay. In order to do so effectively they must understand what they are
testing and why. The following explains why Friends of the Bay tests for water
temperature, clarity, salinity, dissolved oxygen, coliform bacteria, and enterococci.
Dissolved Oxygen - Like humans, marine animals need oxygen to breathe. The less
dissolved oxygen in the water, the more difficult it is for marine life to survive.
Oxygen levels can become dangerously low (hypoxia), causing fish to leave the
area or in extreme cases lead to mortality of fish and many other forms of marine
life. Oxygen is depleted when nutrients such as nitrogen and phosphorous (found
in road run-off, lawn fertilizers and pet wastes) run into nearby surface waters.
Unnaturally high levels of nutrients lead to algae blooms. When this excessive
amount of algae dies, it sinks to the bottom and is decomposed by bacteria. The
bacteria consume large amounts of oxygen while decomposing the algal bloom
thereby reducing the amount available for fish and other living organisms in
bottom waters. Oxygen is measured using a dissolved oxygen meter and is
recorded in milligrams per liter (mg/L) which is equivalent to parts per million
(ppm). Table 1 explains the consequences of low dissolved oxygen levels.
Table 1: Consequences of Low Dissolved Oxygen
Dissolved
Oxygen
> 5.0 mg/L
4.0 mg/L
3.0 mg/L
2.5 mg/L
2.0 mg/L
1.5 mg/L
1.0 mg/L

0.0 mg/L

Consequences
Few adverse effects on marine life.
Reduce survival of some crab larvae by 30%.
Reduced growth of crabs and lobsters. Some fish start
to avoid the area.
Growth reduced in grass shrimp, summer flounder
and lobster. Most fish avoid the area.
Sharply reduced growth. Lowest safe level for many
juvenile organisms.
Very high lethal effects on fish, shrimp and lobster.
Total avoidance by bottom fish. Very high lethal
effects.
Anoxia –Intolerable environment for nearly all
marine organisms.
(Zimmer 1996)
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Water Temperature - The temperature of the water and salinity determines the amount
of oxygen water can hold. Water temperature is measured in degrees Celsius. The
warmer and/or more saline the water the less oxygen it can hold before it becomes
saturated. The percent saturation is the amount of oxygen actually in the water
compared to what the water can hold at that temperature and/or salinity (Dexter
and Harris 1992). Algae growth is also affected by water temperature. Growth is
more favorable as water temperatures rise. Temperature is measured with the
dissolved oxygen meter.
Salinity - Salt content of water is the primary factor in determining the variety of marine
organisms that can survive in a particular body of water. Salinity is measured in
parts of salt per thousand parts of water (ppt or 0/00) (Fisher 1993). Salinity also
contributes to stratification of the water; i.e., the colder more dense saline waters
lie beneath the warmer less dense fresh water. This stratification can prevent
oxygenated surface waters in the photic zone from replenishing bottom waters
lacking dissolved oxygen. The salinity in Oyster Bay and Cold Spring Harbor is
usually around 26 ppt and never above 30 ppt. In comparison, the open ocean has
a salinity of 35 ppt. Fluctuations in salt content can be attributed to fresh water
inputs (i.e. streams), runoff, precipitation, and tidal flushing.
Water Clarity - The clarity of the water determines the photic zone or how deep sunlight
penetrates. This will determine the deepest point at which oxygen producing
plants will grow. Low water clarity can also be indicative of an algae bloom.
Algae blooms can reduce the amount of sunlight reaching plants attempting to
grow lower in the water column. Alternatively, poor water clarity can also
indicate the presence of suspended sediments, eroded soil, and/or microscopic
organisms. These conditions can limit photosynthesis, inhibit the breathing of fish
by clogging the gills, and adversely affect filter-feeding organisms (i.e. clams,
oysters, mussels).
Coliform Bacteria - The Nassau County Department of Health and the New York State
Department of Environmental Conservation use coliform bacteria levels to open
or close swimming beaches and shellfish beds respectively. Coliform bacteria
levels are used as an indicator of the presence of pollution and to gauge sanitary
quality. Friends of the Bay, in partnership with the Nassau County Department of
Health, collects samples and delivers them to the Nassau County laboratory to be
analyzed.
Establishing baseline conditions will be particularly important to measure changes
following the installation of a new package wastewater treatment plant for the
approximately 40 homes in Oak Neck Creek and other efforts to improve water
quality. The goal of this effort is to identify and correct pollution sources thereby
obtaining a water quality level that supports a seasonally certified shellfishing
area and improves the health of the estuary.
Enterococci –Enterococci are bacteria typically found in human and warm blooded
animal feces. The presence of these bacteria in surface water is used as an
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indicator of fecal contamination. Enterococci are the preferred indicator for
contamination of brackish and salt water environments. Monitoring for
Enterococci and coliform bacteria (the preferred indicator of fecal contamination
for fresh water environments) in estuaries like Oyster Bay/Cold Spring Harbor,
where salinity is variable, provides a comprehensive monitoring program for
bacterial contamination.

Monitoring Locations
Friends of the Bay monitors nineteen sites throughout Oyster Bay and Cold
Spring Harbor beginning at 7:30 every Monday from April through October. The
locations tested are: Cold Spring Harbor Cove South, Cold Spring Harbor Cove North
Mooring Field, Cold Spring Harbor South, Cold Spring Harbor North, Plum Point,
Seawanhaka Yacht Club PSTP outfall, Oyster Bay Cove, Whites Creek and OB-STP
outfall, Roosevelt Beach, Beekman Beach and Mill Pond outfall, West Harbor, Turtle
Cove, Mill Neck Creek East, Mill Neck Creek West, Mill Neck Creek South, The Birches
STP, Mill Neck Creek North (Oak Neck Creek), Mill Neck Cove, and Flower and Son’s
Oyster Hatchery (Bayville). Attachment I presents a map of the monitoring locations and
a table containing the coordinates and descriptions of those locations. In this document,
the term ‘monitoring event’refers to activities associated with weekly sampling and field
data collection at all nineteen sites.

Data for Each Station
Friends of the Bay measures the following parameters each week in the field at all
nineteen sites: Dissolved Oxygen; Salinity; Water Temperature; and Secchi Depth.
Additionally, Friends of the Bay collects samples to be analyzed for Coliform Bacteria
and Enterococci each week, and for Organic Nitrogen; Total Kjeldahl Nitrogen; and
Nitrate/Nitrite each month, on the first monitoring event of the month.

Water Quality Data Sheet
Volunteers will complete a water quality data sheet for each sampling location
during every monitoring event. This section describes the data sheet and details
regarding information to be recorded. A sample water quality data sheet is presented as
Attachment II. An accompanying data sheet for calibration of the Hydrolab Quanta unit is
also provided in Attachment II.
Section 1: Crew and Station
Fill in the names of the individuals doing the testing. Fill in the date of testing, station
name, GPS reading, time of testing and rainfall data.
Section 2: Water and Weather Conditions
Tidal stage information
Water color: green, brown, etc.
Observed surface conditions; algal bloom, oil slick, etc.
Wave height and surface conditions: calm, white caps, etc –estimated from visual
observations
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Percent of cloud cover –estimated from visual observations
Wind speed –measured with handheld wind speed meter
Wind direction –measured with a simple wind direction meter or estimated from
visual observations
Weather conditions –estimated from visual observations
Section 3: Water Quality Monitoring Data
Enter Dissolved Oxygen, Salinity, and Water Temperature information. Enter the depth
at which the deepest measurement was recorded. The methods used to obtain this
information are outlined in the Water Quality Monitoring Training Program presented in
Attachment IV.
Section 4: Water Clarity Data
Measure by entering depth at which the Secchi Disk disappears and the depth at which it
reappears. Average these two numbers to determine the Secchi Disk depth. Ensure that
the disk does not enter the shadow of the boat. Have a different volunteer repeat this
process, average the two results, and record this average as the final Secchi Disk depth.
Section 5: Comments
Any additional information about unusual conditions at the site being monitored (further
explanation of surface conditions, etc)

Quality Control Procedures
Detailed Quality Control procedures for the Friends of the Bay Water Quality
Monitoring Program are discussed in the program’s Quality Assurance Project Plan
(QAPP). Portions of these procedures are summarized below.
Equipment Calibration
Attachment III, the Hydrolab Quanta Water Quality Monitoring System Operating
Manual (as revised), presents calibration procedures for the instrument. The Hydrolab
Quanta will be calibrated before each monitoring event. The DO calibration will be
checked via the modified Winkler titration method (See Section 11.1 of the QAPP), and
the salinity calibration will be checked following the monitoring event with the method
presented in the Quanta manual (Attachment A).
Field QC Checks
Sampling is conducted at each monitoring station with the Hydrolab Quanta
Water Quality Monitoring System. The Hydrolab Quanta will be calibrated at the
beginning of each monitoring event. The salinity calibration will be checked at the end
of each event. If the calibration check indicates that the instrument’s calibration has
drifted outside the calibration acceptance criteria, the data will be flagged and evaluated
following the procedures in Section 16 of the QAPP. The thermometer used for air
temperature is checked against the Nassau County Department of Health’s calibrated
mercury thermometer at the beginning of each season.
DO samples will be collected and fixed in the field for 10% of the monitoring
locations sampled during each monitoring event. The samples will be analyzed for
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dissolved oxygen analysis via modified Winkler Titration Method. The fixed samples
will be analyzed after the monitoring event via the test kit-specific procedures presented
in Attachment VIII. An EPA document describing the Winkler Titration method for
dissolved oxygen analysis is presented in Attachment VIII. The results of these
analyses will be compared to the corresponding results from the Quanta. If this check
indicates that the instrument’s calibration has drifted outside the calibration acceptance
criteria, the data will be flagged and evaluated following the procedures in Section 16 of
the QAPP.
A duplicate sample for bacteria will be collected at one sampling site during each
monitoring event, and a duplicate sample for nitrogen will be collected at one sampling
site on days when nitrogen samples are collected. The locations where duplicate samples
are to be collected will be selected randomly.
The QAPP Coordinator and/or the WQM QA Officer will be present during each
monitoring event. Testing is conducted and/or reviewed by one or both of these
supervisory members of Friends of the Bay. These supervisors will evaluate the data
using the methods presented in the QAPP. If deficiencies are found in the results or in
the manner in which samples were collected, the affected data will be excluded or
marked conditional, the reasons for the deficiencies will be determined, and any
necessary changes regarding the sampling program (i.e. the training plan, the SOPs, the
QAPP) will be made.
Laboratory QC Checks
A temperature control sample will be obtained from the Nassau County
Department of Health laboratory. A distilled water blank (Method Blank) will be
included for analysis during each monitoring event to identify any contamination
occurring at the laboratory. This distilled water sample is also used as a temperature
control to assure the bacteria samples have been maintained within the appropriate
temperature range (2-10 C). The labs will also include lab control samples for each
monitoring event. FOB will request this QA/QC data from the labs, which will be
examined by the QAPP Coordinator or WQM QA Officer and included in FOB’s records.
FOB will also request nitrogen calibration data from South Mall Labs for each
monitoring event.
Data Analysis QC Checks
The QAPP Coordinator and/or the WQM QA Officer will check the laboratory
QA/QC data for any deviations from the Data Quality Objectives presented in Section 8.0
of the QAPP, and will calculate the Relative Percent Difference for any field duplicates
and their corresponding samples using the formula presented in Section 8.1 of the QAPP
if these calculations are not performed by the labs. The QAPP Coordinator and/or the
WQM QA Officer will ensure that all field equipment is appropriately maintained and/or
calibrated, and inspect data for any measurements indicating equipment or method
malfunction.
Sampling Steps
Before leaving dock:
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1. Calibrate the Hydrolab Quanta according to procedures presented the
operating manual.
2. Make sure you have all required safety and monitoring equipment
3. Label 250 ml bottles for bacteria sampling with date and site number.
Ensure that sterile bottles are used.
4. Label nitrogen collection bottles (if collecting nitrogen that day) with
date and site number. Ensure that sulfuric acid preservative is present
in nitrogen sample bottles. Be careful not to allow preservative to
contact skin or eyes. Ensure that all preservative stays in the bottle.
5. Ensure that all samplers are trained according to the Water Quality
Monitoring Training program presented in Appendix IV and are
familiar with the “Things to Remember”document presented in
Attachment VI and the Memo to Water Quality Monitors presented in
Attachment VII.
When you arrive at the first sampling station:
1. Place temperature control sample into rack inside cooler and surround
with ice
Steps for first and all subsequent sampling stations:
1. Fill in all weather and water condition related information on data
sheet (see a sample Water Quality Data Sheet in Attachment II)
2. Remove the protective cap from the probe tip. Install probe guard.
3. Lower the probe to the bottom to measure depth of water.
4. Raise probe, making readings at ½ meter from the bottom, and 1.0
meter from the top. Make final reading at 1/2 meter below surface.
Record readings at each depth after the parameter values stabilize (i.e.
remain constant for several seconds).
5. Rinse the probe with distilled water, remove the guard and replace the
cap, ensuring that it is filled with distilled water.
6. Lower Secchi disk into water. The measurement is taken with the sun
at your back without sunglasses. Lower the disk until just after it
disappears completely. Record this depth. Raise the probe until just
after it becomes visible and record this depth. The average of these
depths is the Secchi disk depth. Record this value. Have another
volunteer repeat this process. Accept the average of these results as
the Secchi Disk Depth. See the discussion at the end of this section
regarding water clarity measurements.
7. Collect water sample in 250 ml bottle for bacteria testing. Samples are
collected by partially immersing the sample bottle. Do not pour a
sample into the sample bottle using another means. Do not touch the
rim or the inside of the bottle.
8. Recap the sample bottle, making sure not to touch the inside of the cap
or rim of the bottle. Place sample inside cooler and surround with ice.
9. If collecting nitrogen samples, rinse out an empty sample bottle that
does not contain preservative using water from the monitoring location
site, fill the empty bottle by immersing it in the water in a slightly
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different spot at the monitoring location (e.g., the other side of the
boat), and pour the water into the nitrogen sample bottle that contains
the acid preservative. Do not overfill the empty collection bottle,
which will reduce the potential for overfilling of the sample bottle and
potential loss of the acid preservative. The empty sample collection
bottle can be reused at each monitoring location, provided that it is
rinsed out with water at each location prior to collecting the sample.
Do not allow the sulfuric acid preservative to contact skin or eyes, or
escape from the bottle. Recap the sample bottle and place inside cooler
and surround with ice.
Make sure all required information is recorded on data sheets and proceed to the
next sampling station.
At 10% of the monitoring locations, selected randomly:
1. Collect a sample to be analyzed for DO from the same location for
which the Quanta was used to determine DO levels
2. Use a field dissolved oxygen kit that uses the modified Winkler
Titration method to fix the dissolved oxygen content of the sample.
3. Place the sample in a cooler for analysis on shore.
Following each monitoring event:
1. Check the salinity calibration
2. Rinse the Hydrolab Quanta with distilled water.
3. Inspect the probe DO membrane for any air bubbles, rips, wrinkles, or
looseness.
4. Replace the DO membrane if necessary.
5. Allow the sensor to rest at least 4 hours (preferably overnight) before
recalibrating.
6. Analyze the dissolved oxygen content of the field collected and fixed
DO samples using the modified Winkler titration method.
7. If the Winkler titration and the Quanta results deviate by more than 0.5
mg/L, flag the Quanta results and implement procedures presented in
Section 16 of the QAPP.
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Water Clarity
Water clarity will be monitored with:
Secchi disk, 20 cm diameter, stretch-resistant
line. LaMotte Chemical Products; Cat No.
0171.
Secchi disks with black and white
quadrants are used to determine the limit of
visibility. The lines are marked at 0.5 meter
intervals up to 20 meters. Additional markings
at 0.1 meter intervals (of a different color from
the 1.0 meter marks) will be added by Friends
of the Bay up to seven meters of line for
measuring either water depth or Secchi depth.
If a monitor reports that they are using more
than seven meters of line, markings at 0.1
meter intervals will be added for the required
length. The accuracy of the depth markings
will be checked before initial use and during
QA sessions thereafter.

Volunteer Responsibilities
Each monitoring event will consist of an FOB Volunteer boat captain, the water
quality monitoring coordinator, QAPP coordinator (when different from WQMP
coordinator) and at least one volunteer monitor. The responsibilities of each are described
below.
Boat Captain
The boat captain is chiefly responsible for the safe operation of the boat. This entails:
Maintaining the boat and engine according to the owner's manual. This
includes, but is not limited to, checking the oil and re-fueling the boat.
Checking to make sure all required safety equipment is on board before each
monitoring event.
Operating the boat in a safe manner while transporting the crew to the
sampling stations. If the boat captain feels weather or water conditions are
unsafe the monitoring event will be canceled or ended early.
Individuals using Friends of the Bay boat "Baywatch" must be approved by the
organization's Executive Director. Criteria for approving boat captains is based on
demonstrated experience operating an outboard motorboat and/or a certificate of
completion of a safe boating course.
The WQMP Coordinator
The WQMP coordinator is chiefly responsible for the operation of the monitoring
equipment. This entails:
Checking that all necessary equipment is on board before the monitoring
event. (see checklist below).
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Ensuring equipment is clean and in good working order.
Operating the equipment and taking measurements.
Recording the measurements (with the assistance of a volunteer or the boat
captain).
Assist with vessel operation as instructed by the boat captain.
Collect bacteria samples.
Collect Nitrogen samples (once a month).
Take Secchi readings.
Volunteer Monitors
Assist with the operation of the monitoring equipment.
Assist with recording measurements.
Collect bacteria samples.
Collect nitrogen samples (once a month).
Take Secchi readings.
Volunteer monitors do not require scientific experience, just a willingness to learn.
Equipment Checklist
Safety Equipment
The following safety equipment is required by the United States Coast Guard. Friends of
the Bay has added additional safety features.
o Personal Floatation Devices (PFD)
o One Type II (or equivalent) Personal Floatation Device (PFD or life jacket) for
each passenger. Baywatch II should be equipped with 10 PFD's the boat's
maximum capacity.
o One Type IV (throwable) PFD
o Fire Extinguisher - One B-1 (hand-held portable) Fire Extinguisher
o Sound Producing Device Air horn
o Visual Distress Signals
o Flares for night
o Red or orange flags for daylight
o Anchor and Anchor Line - Baywatch II has a Danforth Anchor with 60' of line
o Alternate Propulsion - an oar is carried on Baywatch II
o Dewatering Device - a scoop bucket as a back-up to a bilge pump
o First aid kit - located in the bench aboard Baywatch II
o Sunblock
o Insect Repellant
o Personal Identification
o Emergency Contact Information Sheet
o Cellular Phone
o Rubber Gloves
Clothing
o Appropriate footwear
o Hat
o Raingear
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o

Cold weather gear

Monitoring Equipment
o Copy of this Standard Operating Procedures Manual.
o Hydrolab Quanta Water Quality Monitoring System, including system operating manual.
o Winkler Titration field kit and sample bottles.
o Thermometer, measuring in Centrigrade.
o Global positioning system to ensure accurate positioning.
o Secchi disk attached to non stretch line with 1.0 meter and 0.1 meter markings.
o Probe platform.
o Binder with 19 daily monitoring sheets and 2 bacteria sampling logs.
o 20 250-ml bottles for obtaining bacteria samples.
o 20 sulfuric acid-preserved bottles for Nitrogen Samples and 1 empty, unpreserved bottle
for nitrogen sample collection , if necessary
o Trip Blank
o Distilled water.
o Calibration check solutions.
o Cooler with ice for storage and transport of bacteria samples.
o Writing utensils.
o "Sharpie" permanent marker
o Wildlife Guides
o Gauge for determining wind speed and direction.
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1 INTRODUCTION
1.1

Foreword

The Hydrolab Quanta Water Quality Monitoring System includes a sensor package (the
Transmitter) and an optional data package (the Display). For this manual, the Quanta System will
refer to the combination of the Transmitter and the Display.
The Quanta Transmitter includes sensors for temperature, pH, dissolved oxygen (DO), specific
conductance (SpC), depth, oxidation-reduction potential (ORP), turbidity, salinity, and total
dissolved solids (TDS). In-situ measurements can be made in lakes, rivers, streams, process pipes,
bays, estuaries, tanks, aquaria, sewers, or other large or small water bodies. Highly portable and
field-worthy, it can be used for profiling, sampling, and long- or short-term monitoring. The
Transmitter can be connected to the Display or any SDI-12 receiving device, including data
loggers, data collection platforms, and other monitoring instruments.
The Quanta Display includes battery power and a liquid-crystal screen for viewing up to five
parameters at one time. The Display is also used for configuring and calibrating the sensors and
can store up to 200 data frames. The Display’s RTC/PC-Dump option stamps each data frame
with date-time and dumps all data frames in a comma-separated value (CSV) format for easy
import into spreadsheet or database programs.

1.2

Specifications

Performance Specifications
Range
-5ºC to 50ºC
0 to 50 mg/L
0 to 100 mS/cm
2 to 12 units
-999 to 999 mV
0 to 10 m
0 to 25 m
0 to 100 m
0 to 1000 NTU

Accuracy
±0.2ºC
±0.2 mg/L 20 mg/L
±0.6 mg/L > 20 mg/L
±1% of reading ±1 count
±0.2 units
±25 mV
±0.003 m (±0.01 ft)
±0.1 m
±0.3 m
±5% of reading ±1 NTU

0 to 70 PSS

±1% of reading ±1 count

Temperature
Dissolved Oxygen
Specific Conductance
pH
ORP
Vented Depth (10m)
Depth (25m)
Depth (100m)
Turbidity
Salinity

Instrument Specifications
Quanta Transmitter

Diameter:
Length:
Weight:
Maximum Submersion:
Operating Temperature (non-freezing):
Operating Voltage Range:
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Resolution
0.01ºC
0.01 mg/L
4 digits
0.01 units
1 mV
0.001 m
0.1 m
0.1 m
0.1 NTU < 100 NTU
1 NTU 100 NTU
0.01 PSS

7.6 cm (3 in)
22.9cm (9 in)
1.2 kg (2.6 lbs)
100 m (328 ft)
-5ºC to 50ºC
7 to 14 VDC

Quanta Transmitter

SDI-12 Standby Current (@+12VDC, without turbidity):
SDI-12 Standby Current (@+12VDC, with turbidity):
Operating Current (circulator off @+12VDC, without turbidity):
Operating Current (circulator off @+12VDC, with turbidity):
Operating Current (circulator on @+12VDC, without turbidity):
Operating Current (circulator on @+12VDC, with turbidity):

Quanta Display

Screen Size (diagonal):
Width (screen section):
Width (handle section):
Length:
Weight (with batteries):
Operating Temperature (non-freezing):
Batteries:
Battery Life (circulator on, without turbidity):
Battery Life (circulator on, with turbidity):
Memory (1 frame stores all parameter values):
Waterproof Rating:
Real-Time Clock Life
Real-Time Clock Accuracy (@ 25°C)
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< 350 A
< 700 A
< 40 mA
< 90 mA
< 90 mA
< 140 mA

8.9 cm (3.5 in)
12.7 cm (5 in)
6.4 cm (2.5 in)
26.9cm (10.6in)
0.95 kg (2.1 lbs)
-5ºC to 50ºC
3 C Alkaline
> 20 hours
> 13 hours
200 data frames
(Non-volatile FLASH)
NEMA 6 (IP67)
> 10 years
2 minutes per month

Components

The following picture identifies the main components of a Quanta System. The Quanta System is a
configurable product and not all components shown are included with every system.
Guard

pH Maintenance Kit
(with pH option)

Calibration
Cup/Cap

DO Maintenance Kit
(with DO option)

Storage Cup

Silicone Grease

Neckstrap
(optional)
Part #014760

Transmitter
(temperature and 5m
cable standard)
(pH, Standard or LIS
reference, specific
conductance, dissolved
oxygen, ORP, depth,
turbidity, and other cable
lengths optional)

Display
(optional)
(includes 3 C
alkaline cells)
(RTC/PC-Dump
optional)
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The Quanta System ships in a custom reusable box and also includes this manual and MSDS
datasheets. If the Transmitter includes the optional Vented Depth, the cable also includes a dryer
assembly. If the Display includes the optional RTC/PC-Dump, the Quanta Display/PC Interface
Cable is also included. Optional accessories, not shown, are a Secchi Disk (part #014180), a
Backpack (part #014770), a FlowCell (part #014200), an SDI-12 Interface Adapter (part
#014190), and Turbidity Quick-Cal Cube (part #014250).

1.4 Assembly
1.4.1 Quanta System Assembly
To assemble your Quanta System, simply uncap the Display connector and connect the Transmitter
cable connector to the Display connector. These connectors are keyed for proper alignment (don’t
force them). The retaining ring will make a ‘click’when rotated to the correct position to capture
the connectors.
Press the Display’s O|I key (on/off) and the LCD shows the Display and Transmitter software
revisions. The LCD’s index digits (see Section 2.1.2) count up from ‘L0’up to ‘L9’as the Display
searches SDI-12 addresses for the Transmitter. After finding the Transmitter’s SDI-12
address(es), the LCD’s parameter digits show the Display and Transmitter software revisions and
the index digits count up as the Display interrogates for Transmitter configuration. After a few
seconds, the LCD begins showing current Transmitter data. If not, please refer to Section 7.
Notes:
"# The Display and Transmitters software revisions show as ‘d A.B’, ‘S C.D’, and ‘U E.F’
where ‘d’is the Display’s software revision, ‘S’is the Transmitter’s software revision for
non-turbidity measurements, and ‘U’is the Transmitter’s software revision for turbidity
measurements.

1.4.2

Transmitter/SDI-12 Datalogger Assembly

To assemble your Transmitter to your SDI-12 datalogger, simply connect the Transmitter cable
connector to the SDI-12 Interface Adapter connector. These connectors are keyed for proper
alignment (don’t force them). The retaining ring will make a ‘click’when rotated to the correct
position to capture the connectors. With power off, connect the bare wires at the end of the SDI12 Interface Adapter to the appropriate connections on your SDI-12 datalogger. The label on the
SDI-12 Interface Adapter shows its wire colors/SDI-12 functions. Please consult your datalogger
manual for its connection details.
To test the SDI-12 communications, apply power to the datalogger and enter its transparent mode.
Issue the ‘aI!’ command, where ‘a’ is the Transmitter’s SDI-12 address, to request the
identification of the Transmitter. A properly connected Transmitter will respond with its address,
manufacturer name, product name, and SDI-12 revision. If not, please refer to Section 7. Section
6 contains complete details on the Transmitter’s SDI-12 capabilities.
Notes:
"# All five wires (three grounds) must be connected for correct SDI-12 operation.
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"# If equipped with the turbidity option, the Transmitter will occupy two SDI-12 addresses.
All parameters except turbidity are on one SDI-12 address and turbidity is on another SDI12 address.
"# The Transmitter’s factory default SDI-12 address is ‘0’for all parameters except turbidity
and ‘1’for turbidity. In this manual, ‘a’refers to the SDI-12 address for all parameters
except turbidity and ‘b’refers to the SDI-12 address for turbidity.

1.5 Introductory Exercise
1.5.1 Calibrating Specific Conductance using the Display
Assemble the Quanta System as described in Section 1.4.1. Turn on the System by pressing the
Display’s O|I (on/off) key. If the circulator is on, press the Esc ! (escape/circulator) key (or Esc
key on early production models) to toggle the circulator off, so that it doesn’t splash your
calibration standard.
Next, install the Calibration Cup on the Transmitter. With the Transmitter sensors pointing up
(towards the ceiling), fill the Calibration Cup with a specific conductance calibration standard.
Wait for the specific conductance readings to stabilize in the calibration solution, which may
require one or two minutes.
After power-up, the Display’s Screen icon, in the lower center of the screen, is blinking. Press
either of the !" or #$ (arrow) keys to cause Calib (calibrate) to blink instead of Screen. Press
the % (enter) key to select calibration. Use the !" or #$ keys to cause SpC (specific
conductance) to blink, and press the % key.
Next, use the !" or #$ keys to raise or lower the specific conductance reading to match the
calibration standard in mS/cm. Press the % key to finish calibration of specific conductance. If
the Transmitter accepts the calibration, the Display returns to the Calib screen. If the Transmitter
rejects the calibration, the Display LCD shows ‘FAIL’before returning to the Calib screen. Press
Esc ! to return to the real-time data screen. Now, check the specific conductance value to confirm
calibration.

1.5.2 Calibrating Specific Conductance with an SDI-12 Datalogger
Assemble the Transmitter and SDI-12 datalogger as described in Section 1.4.2. Using the
datalogger’s transparent mode, issue the ‘aX1!’command to turn the Transmitter’s sensors on. If
the circulator is on, issue the ‘aXSS0!’command to turn the circulator off, so that it doesn’t splash
your calibration standard.
Next, install the Calibration Cup on the Transmitter. With the Transmitter sensors pointing up
(toward the ceiling), fill the Calibration Cup with a specific conductance calibration standard.
Wait for the specific conductance readings to stabilize in the calibration solution, which may
require one or two minutes. Monitor the current specific conductance value by issuing the ‘aR0!’
command repeatedly. The specific conductance value is the third data value displayed in the SDI12 response.
Issue the ‘aXCC+value!’command, with value being the numeric value of the calibration standard
in mS/cm, to finish the calibration of specific conductance. Now, issue the ‘aR0!’command and
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check the specific conductance value to confirm calibration. Finally, issue the ‘aX0!’command to
turn the Transmitter’s sensors off and, if needed, issue the ‘aXSS1!’ command to turn the
circulator back on.
Notes:
"# Both the sensors and the circulator must be turned on for the circulator to operate.
"# If equipped with the turbidity option, the Transmitter will occupy two SDI-12 addresses.
All parameters except turbidity are on one SDI-12 address and turbidity is on another SDI12 address.
"# The Transmitter’s factory default SDI-12 address is ‘0’for all parameters except turbidity
and ‘1’for turbidity. In this manual, ‘a’refers to the SDI-12 address for all parameters
except turbidity and ‘b’refers to the SDI-12 address for turbidity.

1.6

Important Note

Although you have now performed the basic operations available on the Quanta System and/or
Quanta Transmitter/SDI-12 datalogger, please read Sections 2 and 3 to discover the Quanta
System’s other features and Sections 3 and 6 to discover the Quanta Transmitter’s other SDI-12
capabilities. Be sure to read Section 3, since only a well-maintained and carefully calibrated
instrument will provide quality data.
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2 QUANTA DISPLAY
2.1

Components

The following picture identifies the main components of a Quanta Display.
Lens
Part #003884

Contrast Control
Neckstrap
Part #014760
(optional)

Connector
(bottom side)

RTC/PC-Dump
(internal factory
installed option)

LCD

Battery Cap
Part #004497

Keypad

2.1.1 Contrast Control
The Contrast Control is accessed by pressing the Lens down slightly and twisting counterclockwise
to disengage the bayonet. Adjust the Contrast Control to suit lighting conditions, thermal
conditions, and personal preference. Reattach the Lens by first insuring the o-ring is in the groove
around the outside of the Lens. Then align the bayonet, press down slightly, and twist clockwise
until you feel the bayonet engage.
Warning: If the o-ring is on the main housing when the Lens is installed, the Display will not
properly seal. Severe damage to the Display can occur if water leaks into the main housing.

2.1.2 LCD
The Display’s LCD provides all the visual information for the Quanta System. The following
picture shows all the segments used in operating the Quanta Display.
Heading Icons: Used in
data display, calibration,
and setup operations.

Units Icons: Used in
data display, calibration,
and setup operations.

Parameter Digits: Used
to display data.

Operation Icons: Used
to select operation and
note current operation.

Circulator Icon: On if
circulator is on.

Battery Low Icon: On if
the 3 C cells are less than
3V (replace batteries).

Index Digits: Used to
prompt delays and as
Review/Store index.
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2.1.3

Keypad

The Quanta Display only uses five keys and their functions are defined as follows:

%

Enter: Pressing % executes the action of the blinking icon.

Esc !

Escape/Circulator: Pressing Esc ! returns to the previous operation without
executing anything. At the top level, pressing Esc ! toggles the circulator on
or off. If the RTC/PC-Dump option is installed, pressing and holding the Esc
key down during power-up causes the Quanta Display to enter PC-Dump
mode.

!"

Left/Up: For menu operations, !" moves the blinking icon left or up as
required by the current menu. For numeric operations, !" increments the
number based on an acceleration algorithm.

#$

Down/Right: For menu operations, #$ moves the blinking icon down or
right as required by the current menu. For numeric operations, #$
decrements the number based on an acceleration algorithm.

O |I

On/Off: O|I will turn the display on if currently off. If currently on, pressing
and holding O|I until the index digits count down to zero, will turn the
display off. If turning off, the current operation is aborted.

Note: Each key press produces an audible tone for user feedback.

2.1.4

Batteries

To access the batteries, remove the Battery Cap using a coin. Tilt the Display and the three spent
C cells will easily slide out. Inspect the o-ring and o-ring surface and clean if necessary. Insert
three brand-new alkaline C cells, positive terminal first and reattach the Battery Cap using a coin.
The Display may turn on as a result of battery installation, but this is normal.
Note:
"# Changing batteries does not affect stored data frames or the real-time clock. Data frames
are stored in non-volatile FLASH memory and do not require batteries for data retention.
The RTC/PC-Dump option includes a lithium battery for maintaining the real-time clock.
"# Hydrolab recommends high-quality alkaline batteries to provide the maximum operating
time. Other C cells can be used (i.e., rechargeable NiCad, rechargeable NiMH, etc.), but
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"#
"#
"#
"#

shorter operating time may result. All three C cells must be of the same type and brand and
total battery voltage must not exceed 5V.
Without turbidity installed, the Quanta System provides at least 20 hours of continuous
operation at 20 C on one set of brand-new Duracell brand alkaline C cells.
With turbidity installed, the Quanta System provides at least 13 hours of continuous
operation at 20 C on one set of brand-new Duracell brand alkaline C cells.
Derate 25% for operation at 0 C.
Dispose of spent cells properly.

2.1.5 Neckstrap
The optional Neckstrap (part #014760) is installed on the Display using two ‘D’rings in the ‘ears’
located on the back of the main housing. To install, place the ‘D’rings in the strap loops and align
with the holes in the ‘ears’on the main housing. Squeeze shut with a pair of large needle-nose
pliers. Wear the Display with Neckstrap and adjust the buckles until comfortable.
Warning: The ‘D’rings and/or ‘ears’may breakaway during a sharp tug on the Display. This
breakaway is a safety feature. The operator must use extreme caution while using the Neckstrap to
prevent injury to the neck or from loss of balance.

2.1.6 RTC/PC-Dump
The optional RTC/PC-Dump is factory installed inside the Display. If installed, the bottom row in
the Parameter Digits shows “CL:PC”during display of the software revisions at power-up. The
RTC/PC-Dump option stamps each data frame with date-time and dumps all data frames in a
comma-separated value (CSV) format for easy import into spreadsheet or database programs.
Note:
"# The real-time clock maintains date-time through 31-Dec 2099 23:59:59, including leap
years.
"# Daylight Savings Time is not supported.
If the RTC/PC-Dump option is purchased, the Quanta Display/PC Interface Cable is also included.
During PC-Dump, the 4-pin male connector attaches to the connector on the Quanta Display and
the 9-pin female ‘D’connector plugs into PC RS232 port with a 9-pin male ‘D’connector.

2.2

Operations

After power-up, the Heading Icons, Parameter Digits, and Units Icons display real-time data
provided a Transmitter is connected. Also, the top row of Operation Icons is on with the Screen
icon blinking. The Circulator and Battery Low icons show the circulator and battery status on this
and all other operation screens. Exception: During data review, the Circulator icon shows the
circulator state at the time the data was stored.
By pressing the !" or #$ keys, the blinking moves to a different icon. If you press % , you
select the operation associated with the blinking icon. Using the !", #$, and % keys, to move
to and select an operation is called selecting the operation. If you accidentally select an undesired
operation, press Esc ! to return to the previous operation.
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Note:
"# If no Transmitter is connected, the Parameter Digits show dashes.
"# See the inside front cover of this manual for a graphical Operations Tree.
"# The Display automatically powers off if no keys are pressed for 30 minutes.

2.2.1 Screen
After power-up, the Heading Icons, Parameter Digits, and Units Icons display real-time data
containing temperature, specific conductance, DO (mg/L), pH, and depth. This screen is called
Screen 1.
Selecting the Screen icon toggles the real-time display to show battery voltage, salinity or TDS,
DO (%Saturation), ORP, and turbidity. This screen is called Screen 2.
Selecting the Screen icon again toggles the real-time display to show day, month, year, hours, and
minutes. This screen is called Screen 3. Selecting the Screen icon again toggles the real-time
display back to Screen 1.
Screen 1 can be configured to display temperature in C or F and depth in m or ft. Screen 2 can
be configured to display salinity or TDS. Section 2.2.2 describes these Setup operations.
Note:
"# If no Transmitter is connected, the Parameter Digits show dashes.
"# If the Transmitter was purchased without one or more parameters, then the missing
parameters’heading, digits, and units are blank.
"# If the Display was purchased without the RTC/PC-Dump option, Screen 3 is not displayed
and selecting the Screen icon from Screen 2 toggles the real-time display back to Screen 1.
"# Screen 3 displays real-time clock data as day, month, year, hour, and minute. Seconds are
not displayed, but are included with PC-Dump data. The hours and minutes are in 24-hour
format (00:00 –23:59). The months are represented as:
Month
January

2.2.2

Display

Month
July

February

August

March

September

April

October

May

November

June

December

Setup

Display

Selecting the Setup icon allows setup, or configuration, of circulator state, temperature units,
salinity or TDS display, and depth units. After selecting Setup, only the Setup icon will remain lit
from the Operation Icons and the Parameter Digits will blank. The Headings Icons display the
configurable options and the Units Icons will display the current setup.
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From the displayed Headings Icons, select the configuration to be changed. Now, all Headings
and Units Icons except the selected one will blank. The Units icons show the configuration
options available. After selecting the configuration desired, the Display returns to the Setup
screen.
The following configurations are available:
Setup

Default

Alternate

Circulator

On

Off

Temperature

C

F

Salinity/TDS

Salinity in PSS

TDS in g/L

Depth

m

ft

Notes:
"# All configurations are stored in the Transmitter and retrieved by the Display during powerup.
"# Pressing Esc ! while displaying Screen 1, Screen 2, or Screen 3 will toggle the circulator
state without accessing Setup.

2.2.3

Calib

Selecting the Calib icon allows calibration of salinity, specific conductance, TDS scale factor, DO,
ORP, pH, barometric pressure (BP), depth, turbidity, and date-time. After selecting Calib, only
the Calib icon will remain lit from the Operation Icons and the Parameter Digits and the Units
Icons will blank. The Headings Icons will display the items that can be calibrated.
From the displayed Headings Icons, select the item to be calibrated. Now, all Headings and Units
Icons except the selected one will blank. The Parameter Digits show the current value for the item
selected. Press the !" or #$ keys to change the numeric value to match the calibration standard.
Once the value is correct, press the % key to send the updated calibration value to the Transmitter
or Display. If the Transmitter or Display accepts the calibration, the Display returns to the Calib
screen. If the Transmitter or Display rejects the calibration, the Display LCD shows ‘FAIL’
before returning to the Calib screen. Press Esc ! to return to Screen 1. Now, review Screen 1,
Screen 2, and/or Screen 3 to confirm calibration.
Some calibrations require multiple values. After updating the first value and pressing % , the
second value starts blinking. Update it and press%
% . Repeat for all values to complete calibration.
The following calibrations are available:
First
Value
PSS

Second
Value
-

Specific Conductance

mS/cm

TDS

Scale Factor

Calibration
Salinity

Third
Value
-

Fourth
Value
-

Fifth
Value
-

-

-

-

-

-

-

-

-

(0.64 default)
DO/BP

mg/L

mmHg

-

-

-

DO%/BP

100% (fixed)

mmHg

-

-

-
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Calibration
ORP

First
Value
mV

Second
Value
-

Third
Value
-

Fourth
Value
-

Fifth
Value
-

pH

units

-

-

-

-

Barometric Pressure (BP)

mmHg

-

-

-

-

Depth

m or ft

-

-

-

-

Turbidity

NTU

-

-

-

-

Date-Time

Year

Month

Day

Hour

Minute

Notes:
"# Holding the !" or #$ keys causes the numeric rate of change to accelerate.
"# Calibrating salinity or specific conductance causes calibration of salinity, specific
conductance, and TDS.
"# Calibrating TDS only changes the TDS scale factor.
"# Calibrating DO mg/L or DO %Saturation causes calibration of DO mg/L, DO %Saturation,
and barometric pressure.
"# Calibrating barometric pressure updates the barometric pressure used in calculating DO
%Saturation without changing the DO calibration.
"# pH is a two-point calibration. A pH standard between 6.8 and 7.2 is treated as the “zero”
and all other values are treated as the “slope”. First calibrate “zero”, then calibrate “slope”.
"# Turbidity is a two-point calibration. A turbidity standard of 0.0 is treated as the “zero”and
all other values are treated as the “slope”. First calibrate “zero”, then calibrate “slope”.
"# If the RTC/PC-Dump option was purchased, date-time calibration sets the real-time clock
inside the Display and seconds are set to ‘00’.

2.2.4 Store

Selecting the Store icon causes the Display to capture the current real-time data frame for storage
to its non-volatile FLASH memory. A data frame includes all current data values and circulator
state on Screen 1, Screen 2, and Screen 3. After selecting Store, only the Store icon remains lit
from the Operation Icons. The Headings Icons, Parameter Digits, and the Units Icons toggle
between Screen 1 and Screen 2 and show the data frame to be stored. The Index Digits show the
index of the location where the data frame is to be stored.
If the data frame is correct, note the index for later reference and press % to store the data frame
and return to Screen 1. Press Esc ! to return to Screen 1 without storing the data frame.
Note:
"# The Display can store up to 200 data frames ranging from index ‘00’to ‘199’.
"# An index of ‘--’is displayed in the Index Digits if the memory is full.
"# ‘FAIL’will be momentarily displayed in the Parameter Digits if the data frame could not be
stored, most likely due to a full memory.
"# If the RTC/PC-Dump option was not purchased, Screen 3 is not stored with the data frame.
"# Screen 3 is not displayed during Store to allow easier data frame verification.
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2.2.5 Review

Selecting the Review icon causes the Display to display data frames previously stored using the
Store operation. After selecting Review, only the Review icon remains lit from the Operation
Icons. The Headings Icons, Parameter Digits, and the Units Icons toggle between Screen 1,
Screen 2, and Screen 3 for the data frame with the lowest index. The blinking Index Digits show
the index of the displayed data frame.
Press the !" or #$ keys to review other data frames. Press Esc ! to return to Screen 1.
Pressing % selects the indexed data frame for erasure using the Clear operation. All data frames
can be erased using the ClearAll operation.
Note:
"# When at the highest or lowest index, pressing the !" or #$ keys cause the Display to
respectively “wrap-around”to the lowest or highest index.
"# If no data frames are stored when Review is selected, ‘--’will appear in the Index Digits
and the Parameter Digits will be blank.
"# If the Display was purchased without the RTC/PC-Dump option, Screen 3 is not displayed.

2.2.5.1 Clear and ClearAll

From the Review operation, pressing % causes the Index Digits to stop blinking and the Clear and
ClearAll icons to appear. Selecting the Clear icon causes the Display to erase the indexed data
frame and return to the Review operation indexed to the next data frame. If the erased indexed
data frame was the last data frame, the Display will return to Screen 1.
Selecting the ClearAll icon causes the display to erase all data frames and return to Screen 1.
Warning: Exercise extreme caution when accessing the ClearAll operation. There is no undo
operation and up to 200 valuable data frames could be lost!

2.2.6 PC-Dump
The PC-Dump feature dumps all data frames in a CSV format for easy import into spreadsheet or
database programs. A PC is required with an available 9-pin ‘D’male RS232 COM port and must
be loaded with serial communications software (e.g., HyperTerminal ).
Note:
"# The PC-Dump feature is only available if the RTC/PC-Dump option was purchased.
To setup PC-Dump, turn the PC on and launch the communications software. Configure the
communications software to use the available COM port and configure the COM properties to:
Port Settings
Bits per second
Data bits
Parity
Stop bits
Flow-control
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Value
1200
7
Even
1
None

Connect the 9-pin ‘D’female RS232 connector on the Quanta Display/PC Interface cable to the
available 9-pin ‘D’male RS232 COM port. With the Quanta Display off, connect the 4-pin male
connector on the Quanta Display/PC Interface cable to the 4-pin female connector on the Quanta
Display.
To enter PC-Dump mode, make sure the Quanta Display is off. Press and hold the Esc key, then
press the O|I key. When all segments on the LCD are on, release the Esc key. The Parameter
Digits display “OPEN CSV FILE PUSH ESC”confirming PC-Dump mode.
Start capture text in the serial communications software. To easily import into spreadsheets (e.g.,
Excel ), give the capture text file a “.CSV”extension.
Press the Esc key to start the data transfer. The Parameter Digits display “DISP -- PC”to
confirm transfer in progress. The Display transmits a header line containing column labels for all
possible data values. Next, the Display transmits a data line for each data frame stored. If a data
frame is empty, no data line is transmitted. During transmission, the Index Digits update to reflect
the index of the data frame currently being transmitted. The Parameter Digits display “SAVE CSV
FILE PUSH ESC”after all data has been transmitted.
Stop capture text in the serial communications software. Press the Esc
powers down.

key and the Display

From the file manager, double-click the captured text file with the “.CSV”extension to launch
your spreadsheet program and open the file. Alternately, within the spreadsheet’s file open
operation, select file type of text files (i.e., *.csv) and open the captured text file with the “.CSV”
extension. The resulting worksheet contains a copy of the Quanta Display’s memory and is ready
for analysis.
If using Microsoft Windows and HyperTerminal :
"# Microsoft Windows includes serial communications software called HyperTerminal . The
HyperTerminal folder can opened from the Desktop via Start:Programs:Accessories:
HyperTerminal. Double-click on the Hypertrm.exe icon to launch HyperTerminal .
"# The available COM port is selected under the File:Properties menus and choosing the
Connect using option. The port settings are accessed via the Configure button under the
Connect using option.
"# If you change COM port settings, you generally have to Disconnect and Connect for the
new settings to take affect.
"# The COM port selection and settings can be saved and opened under File menu.
"# The text capture function is started and stopped under the Transfer:Capture Text… menu.

2.3

Display Care

The Display should be kept as clean as possible, especially of grit and grease. Wash the Display
with soap and water as needed. The Display should be stored between –5 C and 50 C.

13

3 QUANTA TRANSMITTER
3.1

Components

The following pictures identify the main components of a Quanta Transmitter and maintenance
items supplied with each Quanta Transmitter.
Sensors
"#Temperature (standard)
"#pH
"#Specific Conductance
"#Dissolved Oxygen
"#ORP
"#Depth
"#Turbidity

Penetrator & Cable
(4-pin connector not
shown)
(5m standard
15m, 30m, 50m, and
100m optional)

Housing

Storage Cup

Quanta Transmitter
Calibration Cup

Guard

Calibration Cap

Silicone Grease

Standard Maintenance Items
DO membrane o-ring
(-110)
DO Electrolyte
(2M KCl with surfactant)
DO Membrane Pack
(20+ – 1 mil Teflon
membranes)

Dissolved Oxygen Maintenance Items (only with DO option)
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One spare porous
Teflon Reference
Junction
Part #003883

Two 500 mL pH
Buffer Bottles

pH Reference Electrolyte
(Saturated KCl and AgCl)
Part #005308

KCl Salt Pellets
Part #005376
-orKCl Salt Rings
Part #005309

Two dry pH buffer
packets (7 and 10)

pH Maintenance Items (only with pH option)
Only temperature is standard on all Transmitters. All other sensors are optional and, if not
purchased, are replaced with a sensor plug filling the unused locations. Please consult the
following picture showing the sensor array for a fully configured Transmitter.
Dissolved Oxygen

Depth

Specific Conductance
Temperature
pH

Circulator

ORP

Standard
Reference

3.2

Turbidity

Setup

The Transmitter can be setup, or configured, for circulator state, temperature units, salinity or TDS
output, depth units, SDI-12 address, and SDI-12 delay. The setup can be changed via the Display
or an SDI-12 datalogger.

3.2.1 Setup with Display

See Section 2.2.2 for setup of the Transmitter with the Display.
Note:
"# The SDI-12 address and the SDI-12 delay cannot be changed via the Display.
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3.2.2 Setup with SDI-12 Datalogger
If using an SDI-12 datalogger for setup, you must enter transparent mode. Please see your
datalogger manual for instructions on how to use transparent mode.
The following configurations are available:
Setup

Default

Alternate(s)
Off

Circulator

On

Temperature

C

F

Salinity/TDS

Salinity in PSS

TDS in g/L

Depth

m

ft

SDI-12 Address

0

1 to 9

SDI-12 Delay

30 seconds

5 to 994 seconds

Notes:
"# All configurations are stored in a nonvolatile memory in the Transmitter.
Within the datalogger’s transparent mode, issue the SDI-12 commands to the Transmitter from the
following table:
Setup

Options

SDI-12 Command

Circulator

On

‘aXSS1!’

Off

‘aXSS0!’

Temperature

C

‘aXTC!’

F

‘aXTF!’

Salinity/TDS

Salinity in PSS

‘aXSTS!’

TDS in g/L

‘aXSTT!’

m

‘aXDM!’

ft

‘aXDF!’

c
d
(0 to 9)

‘bAd!’

Depth
SDI-12 Address

SDI-12 Delay

ddd
(005 to 994)

‘aAc!’

‘aXLddd!’
‘bXLddd!’

Notes:
"# Both the sensors and the circulator must be turned on for the circulator to operate.
"# If equipped with the turbidity option, the Transmitter will occupy two SDI-12 addresses.
All parameters except turbidity are on one SDI-12 address and turbidity is on another SDI12 address.
"# The Transmitter’s factory default SDI-12 address is ‘0’for all parameters except turbidity
and ‘1’for turbidity. In this manual, ‘a’refers to the SDI-12 address for all parameters
except turbidity and ‘b’refers to the SDI-12 address for turbidity.
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3.3

Circulator

The Transmitters are optionally equipped with a circulator to assist with reliable dissolved oxygen
measurements. The circulator also continuously supplies fresh sample to all sensors, and tends to
keep the sensors clean by sweeping debris away. The circulator also speeds sensor response by
ensuring rapid temperature equilibration.
From Screen 1 or Screen 2 on the Display, press Esc ! to toggle the circulator state. Alternately,
select Setup, Circ, and On or Off to set the circulator state. From an SDI-12 datalogger, issue the
‘aXSS0!’command to turn the circulator off and the ‘aXSS1!’command to turn the circulator on.
Remember to turn the circulator on during field deployment. Generally, the circulator should be
on except during calibration.
Notes:
"# The circulator’s impeller (part #005306), impeller screw (part #005307), and impeller
bearing (part #003594) are non-warranty consumables, which require regular replacement.
"# In SDI-12 operation, both the sensors and the circulator must be turned on for the circulator
to operate. The sensors are automatically turned on with standard SDI-12 measurement
commands. The ‘aX1!’and ‘aX0’commands are available to force the sensors on and off
through the transparent mode.
"# If equipped with the turbidity option, the Transmitter will occupy two SDI-12 addresses.
All parameters except turbidity are on one SDI-12 address and turbidity is on another SDI12 address.
"# The Transmitter’s factory default SDI-12 address is ‘0’for all parameters except turbidity
and ‘1’for turbidity. In this manual, ‘a’refers to the SDI-12 address for all parameters
except turbidity and ‘b’refers to the SDI-12 address for turbidity.

3.4

Calibration

Fundamentally, the Transmitter is calibrated by pouring a calibration standard into the calibration
cup or by immersing the entire Transmitter in a bucket of standard. Then, watching the readings
for the parameter to be calibrated. When the readings stabilize, send the calibration information to
the Transmitter via the Display or SDI-12 datalogger. Then confirm the data calibration.
Note: You may notice that the Transmitter has built-in checks for calibration acceptance. If for
any reason you cannot complete calibration for any parameter, the Transmitter will continue to use
the calibration from the last time that particular parameter was calibrated successfully. However,
you should try to determine why the Transmitter did not accept the new calibration (faulty sensor,
bad standard, low battery, mistyped standard value, incorrect units, etc.).

3.4.1 Calibration with the Display

If the circulator is on, press the Esc ! key to toggle the circulator off, so that it doesn’t splash your
calibration standard. Place the sensors in the appropriate calibration standard for the parameter
being calibrated. Monitor the parameter’s stability on Screen 1 and/or Screen 2, select Calib,
then the item to calibrate. Enter the one or two values as required to complete calibration. If the
Transmitter rejects the calibration, the Display LCD shows ‘FAIL’before returning to the Calib
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screen. Return to Screen 1 and/or Screen 2 to confirm calibration. See Section 2.2.3 for details
on using the Display to perform calibrations.
The following table details what can be calibrated with the Display.
Calibration

First Value

Second Value

Salinity

PSS

-

Specific Conductance

mS/cm

-

Scale Factor

-

TDS

(0.64 default)
DO/BP

mg/L

mmHg

DO%/BP

100% (fixed)

mmHg

ORP

mV

-

pH

units

-

Barometric Pressure (BP)

mmHg

-

Depth

m or ft

-

Turbidity

NTU

-

3.4.2 Calibration with an SDI-12 Datalogger
If using an SDI-12 datalogger for calibration, you must enter transparent mode. Please see your
datalogger manual for instructions on how to use transparent mode.
Within the datalogger’s transparent mode, issue the ‘aX1!’command to turn the Transmitter’s nonturbidity sensors on and, if turbidity installed, issue the ‘bX1!’command to turn the turbidity
sensor on. If the circulator is on, issue the ‘aXSS0!’command to turn the circulator off, so that it
doesn’t splash your calibration standard.
Repeatedly issue the ‘aR0!’and ‘aR1!’commands and, if turbidity installed, the ‘bR0!’command
to monitor the stability of the parameter being calibrated. Once stable, issue the ‘cXCd+value!’
command with ‘c’being the SDI-12 address, ‘d’the code letter of item to calibrate and ‘value’
being the numeric value of the calibration standard. Again, issue the ‘aR0!’and ‘aR1!’commands
and, if turbidity installed, the ‘bR0!’command to confirm calibration.
Finally, issue the ‘aX0!’command and, if turbidity installed, the ‘bX0’command to turn the
Transmitter’s sensors off and, if needed, issue the ‘aXSS1!’command to turn the circulator back
on.
The following table details the SDI-12 calibration commands available.
Calibration

SDI-12 Command

Salinity

‘aXCS+value!’

PSS

Specific Conductance

‘aXCC+value!’

mS/cm

TDS

‘aXCt+value!’

Scale Factor
(0.64 default)

DO
(must calibrate BP first!)

‘aXCO+value!’

mg/L
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Units for value

Calibration

SDI-12 Command

Units for value

DO%

‘aXC%+value!’

mmHg

ORP

‘aXCR+value!’

mV

pH

‘aXCP+value!’

units

Barometric Pressure (BP)

‘aXCB+value!’

mmHg

Depth

‘aXCD+value!’

m or ft
(per depth setup)

Turbidity

‘bXCT+value!’

NTU

Notes:
"# Both the sensors and the circulator must be turned on for the circulator to operate.
"# If equipped with the turbidity option, the Transmitter will occupy two SDI-12 addresses.
All parameters except turbidity are on one SDI-12 address and turbidity is on another SDI12 address.
"# The Transmitter’s factory default SDI-12 address is ‘0’for all parameters except turbidity
and ‘1’for turbidity. In this manual, ‘a’refers to the SDI-12 address for all parameters
except turbidity and ‘b’refers to the SDI-12 address for turbidity.

3.4.3

Calibration Preparation

The following is a general outline of the steps required to calibrate all the sensors:
"#
"#
"#
"#
"#

Select a calibration standard whose value is near that of your field samples.
Remove the Storage Cup from the Transmitter.
Clean and prepare the sensors as detailed in Sections 3.4.4 through 3.4.9.
Attach the Calibration Cup.
Using the Calibration Cap, thoroughly rinse the sensors several times by half-filling the
calibration cup with deionized water and shaking the Transmitter to make sure each sensor
is free from contaminants that might alter your calibration standard.
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"# In a similar manner, rinse the sensors twice with a small portion of the calibration
standard, each time discarding the rinse.

"# With the Transmitter sensors pointing up (toward the ceiling), fill the Calibration Cup
with the calibration standard. See Sections 3.4.4 through 3.4.8 for sensor specific details.

"# Complete the calibration as per Sections 3.4.1 and/or 3.4.2.
"# Finally, discard used calibration standards appropriately.
calibration standards.

Do not attempt to reuse

Warning: Sensor preparation is probably the most important action you can take to
maintain or improve the quality of your field measurements. A contaminated, worn-out, or
damaged sensor simply will not produce a reliable reading. It is well worth your time to set up a
routine in which all sensors are serviced frequently and then allowed to rest in tap water overnight
before calibration.
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Generally, you should calibrate all Quanta parameters as often as your accuracy requirements
dictate. If you want exceptionally accurate data, you must calibrate frequently. Calibration
requirements also vary with deployment conditions – in very turbid or biologically-active waters,
for instance, generally require more frequent calibrations than do cleaner waters
Notes:
"# The optional turbidity sensor has a rotating sealed shaft to make maintenance of other
sensors easier. With the storage cup, calibration cup, and guard removed, the turbidity
sensor rotates 135° in each direction before engaging the internal stop. This feature makes
maintenance of the other sensors easier. After maintenance of these other sensors, insure
the turbidity sensor is rotated back to the nominal position before reinstalling the storage
cup, calibration cup, or guard. Do not use excessive force or sensor will break!

3.4.4 Temperature

Cleaning and Preparation
"# Soap or rubbing alcohol may be used to remove grease, oil, or biological material.
"# Rinse with water.
Calibration Standard
"# Factory-set and no recalibration required.

3.4.5 Specific Conductance, Salinity, and TDS

Cleaning and Preparation
"# Clean the oval measurement cell on the specific conductance sensor with a small, nonabrasive brush or cotton swab.
"# Soap or rubbing alcohol may be used to remove grease, oil, or biological material.
"# Rinse with water.
Calibration Standard
"# Pour the specific conductance or salinity standard to within a centimeter of the top of the
cup.
"# Make sure there are no bubbles in the measurement cell of the specific conductance sensor.
Notes:
"# TDS measurements are based on specific conductance and a user defined scale factor. For
TDS calibrations, first calibrate specific conductance, then calibrate the Transmitter with a
site-specific scale factor. The factory default scale factor is 0.64 g/L / mS/cm.

3.4.6 Dissolved Oxygen %Saturation and mg/L

Cleaning and Preparation
"# Remove the o-ring securing the DO membrane.
"# Shake out the old electrolyte and rinse with fresh DO electrolyte.
"# Refill with fresh DO electrolyte until there is a perceptible meniscus of electrolyte rising
above the entire electrode surface of the sensor.
"# Make sure there are no bubbles in the electrolyte.
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"# Hold one end of a new membrane against the body of the DO sensor with your thumb and
with a smooth, firm motion, stretch the other end of the membrane over the sensor surface
and hold it in place with your index finger.
"# Secure the membrane with the o-ring.
"# Make sure there are no wrinkles in the membrane or bubbles in the electrolyte.
"# Trim away the excess membrane extending below the o-ring.
"# Ideally, let the sensor soak overnight to allow the membrane to relax to its final shape.

DO %Saturation Calibration Standard (Saturated-Air Method)
"# Fill the Calibration Cup with deionized or tap water (specific conductance less than 0.5
mS/cm) until the water is just level with the o-ring used to secure the membrane.
"# Carefully remove any water droplets from the membrane with the corner of a tissue.
"# Turn the black calibration cup cover upside down (concave upward) and lay it over the top
of the Calibration Cup.
"# Determine the barometric pressure for entry as the calibration standard. See Section 5.1.3
for computation details on barometric pressure.
Notes:
"# Calibration of DO %Saturation also calibrates DO mg/L.
"# DO can also be calibrated in a well-stirred bucket of temperature-stable, air-saturated water.
This situation more closely resembles the actual field measurement conditions, but is more
difficult to accomplish reliably. Be sure the circulator is turned on when calibrating in a
water bath.
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DO mg/L Calibration Standard (Known Concentration Method)
"# Immerse the sensor in a water bath for which the DO concentration in mg/L is known (for
instance by Winkler titration). This calibration method is more difficult to perform than the
saturated-air method.
"# Make sure the circulator is turned on.
"# Determine the barometric pressure for entry as the calibration standard. See Section 5.1.3
for computation details on barometric pressure.
Notes:
"# Calibration of DO mg/L also calibrates DO% Saturation.
"# If there is a change in barometric pressure after calibration (for instance, if barometric
pressure drops as you move the calibrated Transmitter to a higher elevation for
deployment), the readings for DO %Saturation will not be correct. You must enter a new
barometric pressure. However, the readings for DO mg/L will be correct regardless of
changes in barometric pressure.

3.4.7 pH and ORP (Redox)

Cleaning and Preparation of pH
"# If the pH sensor is obviously coated with oil, sediment, or biological growth, clean the glass
with a very clean, soft, non-scratching cloth wet with rubbing alcohol (a cotton ball will do).
"# Rinse with tap water.
Cleaning and Preparation of ORP
"# If the platinum band at the tip of the ORP sensor gets dirty and/or discolored, polish it with
a clean cloth and a very mild abrasive, such as toothpaste; or use a fine polishing strip.
"# Rinse with water.
"# Soak the sensor overnight in tap water to allow the platinum surface to restabilize.
Cleaning and Preparation of Standard Reference
"# Gently pull the entire reference sleeve away from the Transmitter. The reference sleeve is
the clear blue tube with a porous Teflon Reference Junction attached.
"# Discard the old electrolyte from the reference sleeve.
"# Drop two KCl salt pellets (#005376) or two KCl salt rings (#005309) into the reference
sleeve.
"# Refill the sleeve to the top with reference electrolyte.
"# With the Transmitter sensors pointed toward the floor, push the full reference sleeve back
onto its mount until the sleeve has just covered the first o-ring located on the mount (just
behind the silver electrode).
"# Turn the Transmitter so that the sensors point toward the ceiling and push the sleeve the rest
of the way onto its mount.
"# Rinse with tap water.
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Notes:
"# The porous Teflon Reference Junction is the most important part of the pH and ORP
performance. Make sure it is clean and passes electrolyte readily. If not, replace it with
the spare provided with the pH option. Replacement Reference Junctions are part #003883.
"# When seating the reference sleeve, trapped air and excess electrolyte is purged. This
purging flushes and cleans the porous Teflon Reference Junction.
"# The Standard Reference is designed for waters with specific conductances 0.2 mS/cm.
For measurements in waters with specific conductances < 0.2 mS/cm, Hydrolab offers the
LISRef as a factory installed option to improve measurements in very low-ionic strength
waters.
Cleaning and Preparation of Low-Ionic Strength Reference (LISRef)
"# Remove the plastic LISRef soaking cap. Save the cap!
"# Inspect the LISRef sensor tip.
"# If necessary, rinse with soapy water to remove visible contamination and rinse with tap
water.
"# If necessary, wipe with a cloth soaked in rubbing alcohol to remove oils and grease and
rinse with tap water.
"# Following cleaning, fill the plastic LISRef soaking cap with reference electrolyte, reinstall
over the LISRef tip, and soak overnight.
"# Remove the plastic LISRef soaking cap before calibration or field use. Save the cap!
Notes:
"# The LISRef Reference is the most important part of the pH and ORP performance.
"# Whenever the Quanta Transmitter is not in use, fill the plastic LISRef soaking cap
with reference electrolyte and reinstall over the LISRef tip.
"# The LISRef Reference is designed for low-ionic strength waters. During normal use, the
LISRef Reference is consumed and cannot be rebuilt. Replacement LISRef tips are part
#003333.
"# For measurements in waters with specific conductances
0.2 mS/cm, the Standard
Reference is preferred due to lower purchase and maintenance costs. Hydrolab offers the
Standard Reference as a factory installed option.
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Calibration Standard
"# Pour the pH or ORP standard to within a centimeter of the top of the cup.
Notes:
"# pH is a two-point calibration. A pH standard between 6.8 and 7.2 is treated as the “zero”
and all other values are treated as the “slope”. First calibrate “zero”, then calibrate “slope”.

3.4.8

Depth

Cleaning and Preparation
"# Soap or rubbing alcohol may be used to remove grease, oil, or biological material.
"# Rinse with water.
Calibration Standard
"# Enter zero for the standard at the water's surface.
Notes:
"# If the depth is known by another method, such as a carefully-marked cable, type the actual
depth value as the standard when calibrating.
"# The density of water varies with its specific conductance. Depth readings are corrected for
specific conductance. See Section 5.3 for details.
"# Recheck the 10m vented depth option for sensor drift with a precision pressure gauge at
least once a month. A ‘zero’drift is quickly corrected through calibration, but a ‘slope’
drift requires factory recalibration. Factory calibration includes characterization over
temperature and pressure.
Contact Hydrolab’s Customer Service for the current
recalibration price and scheduling of a factory recalibration.

3.4.9

Turbidity

Cleaning and Preparation
"# Soap or rubbing alcohol may be used to remove grease, oil, or biological material.
"# Use a non-abrasive, lint-free cloth to clean the quartz glass tube. Scratched glass reduces
the sensor’s accuracy.
"# Rinse with water.
Calibration Standards
"# Calibrate turbidity with primary standards (‘turbid-free’ water, Formazin, and/or
polystyrene beads) and check with a secondary standard (Quick-Cal Cube ).
"# Use ‘turbid-free’water to calibrate the “zero”.
"# Use Formazin and/or polystyrene beads to calibrate the “slope”.
"# Primary standards must completely fill the optical area of the turbidity sensor plus ¼” (6
mm) of standard on both sides of the PVC body by filling the calibration cup to the top.
Alternately, pour 1-¼” (32 mm) of standard into the storage cup and place the inverted
sensors into the standard with bayonets disengaged.
"# After calibration with primary standards, the value of the optional Quick-Cal Cube
secondary standard, if used, must be determined and recorded for each individual
instrument. The Quick-Cal Cube value is determined by removing the storage/calibration
cups, wiping the optical areas, both sensor and cube, clean and dry with a non-abrasive, lint25

free cloth, and placing the ceramic glass cube into the turbidity sensor’s optical area. Align
the Quick-Cal Cube ’s pin with the turbidity sensor’s recessed hole and, for optimum
repeatability, rotate the Quick-Cal Cube clockwise to remove mechanical play in the
pin/hole.
"# To test for drift between primary calibrations, reinstall the Quick-Cal Cube .

Notes:
"# ‘Turbid-free’water is available for purchase from chemical supply houses. However, it is
far less expensive to make by passing reagent-grade water through a 0.1 m or smaller
filter.
"# Formazin and polystyrene beads are primary standards as defined by the EPA. Quick-Cal
Cubes are secondary standards, which must be rechecked, and value recorded, after each
primary standard calibration with each instrument. However, Quick-Cal Cubes save
resources, both time and money, by allowing inexpensive and frequent calibration checks
between permit and/or standard operating procedure required primary calibrations.
"# Formazin requires daily preparation.
"# Polystyrene beads are instrumentation specific and beads formulated for one instrument
design often read differently on a different instrument design. Hydrolab has polystyrene
beads formulated for the Quanta Turbidity sensor. Please contact Customer Service or
www.hydrolab.com for ordering information.
"# When using liquid standards, insure no bubbles in the optical area. The optical properties
of bubbles affect the turbidity calibration. Gentle agitation easily dislodges bubbles.
"# When using Quick-Cal Cube standards, insure no water droplets in the optical area. The
optical properties of water droplets affect the calibration check. Remove droplets with a
non-abrasive, lint-free cloth.
"# Turbidity is a two-point calibration. A turbidity standard of 0.0 is treated as the “zero”and
all other values are treated as the “slope”. First calibrate “zero”, then calibrate “slope”.

3.5

Care of the Transmitter

In addition to normal sensor maintenance, clean the Transmitter with soap and water. During
storage or transportation, always use the calibration cup/cap or the storage cup filled with a
¼” of tap water to protect the sensors from damage and drying out. Never deploy the
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Transmitter without the guard protecting the sensors. Always rinse the Transmitter with clean
water soon after returning from deployment.

3.6

Care of the Cable

Protect the cable from abrasion, unnecessary tension, repetitive flexure (fatigue), and bending over
sharp corners (like the edge of the side of a boat). Excessive weight added to the Transmitter
greatly increases the possibility of cable breakage.
When not in use, the cables should be clean, dry, and coiled at a 12”or greater diameter.

3.6.1

Dryer Assembly

With purchase of the optional Vented Depth, the Transmitter’s cable upgrades to a vented cable
with a dryer assembly. The dryer assembly uses a GORE-TEX® patch to reach equilibrium
between the gases inside the dryer, vented cable, and Transmitter housing and the gases outside the
dryer assembly. This equilibrium allows the vented depth sensor to remove measurement errors
caused by changing barometric pressure.
The GORE-TEX® patch also prevents water from entering the dryer, vented cable, and housing.
However, water vapor is also a gas and, if not removed, liquid water condensates within the dryer,
vented cable, and housing. Water condensation prevents proper vent operation (inaccurate Vented
Depth) and damages the Transmitter’s internal circuitry (non-warranty).
To prevent water condensation, the dryer assembly includes desiccants to absorb water vapor.
These desiccants have a limited capacity and require regular maintenance. An indicator is
included inside the dryer and can be viewed through the clear dryer housing. If dark blue, the
desiccants do not need to be replaced. However, if light pink or purple, the desiccants need to be
replaced.
To replace desiccants:
"# Unscrew dryer nut on the cable gland seal nearest the 4 pin connector.
"# Unscrew the dryer cap and pull cap away from dryer housing. Take care not to stress wire
connections to the terminal strip.
"# Remove and properly discard spent desiccants.
"# Install fresh desiccants.
"# Reinstall dryer cap. Be sure to not pinch desiccants or wires or stress wire connections.
"# Reinstall dryer nut.

3.7

Secchi Disk

The Secchi Disk is an option that can be added to the Transmitter. To install, simply thread the
cable through the slot on the Secchi Disk, slide the Secchi Disk down to the top of the Transmitter,
and thread onto the penetrator fitting.

3.8

FlowCell

For process or pump-through situations, the FlowCell is an option that can be added to the
Transmitter so that the system does not have to be submerged in the water being studied.
To install, remove the storage cup and attach the FlowCell to the Transmitter. Connect ½”tubing
to the inlet barb fitting (furthest from the Transmitter housing) and ½”tubing to the outlet barb
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fitting (nearest to the Transmitter housing). Then connect the inlet and outlet as appropriate to the
system being monitored. Filter debris from the inlet. Don't exceed a pumping rate of about 1.5
liters per minute. This maximum rate flushes the contents of the FlowCell about eight times per
minute. If possible, lay the Transmitter on its side. Bubbles will tend to float away from the
sensors and out the outlet on the side of the FlowCell.
Warning: Do not pressurize the FlowCell or its feed line above 15 PSIG! Higher pressures
could result in serious and/or fatal injury and/or damage to the FlowCell! If pressures greater
than 15 PSIG are possible, use an appropriate pressure regulator installed by qualified personnel.
Warning: Remove pressure before disconnecting the Transmitter from the FlowCell! Failure
to do so could result in serious or fatal injury and/or damage to the Transmitter and/or FlowCell!

3.9

Additional Weight

The Transmitter has a negative buoyancy of approximately 1 pound. Some high flow conditions
require additional weight to sink the Transmitter.
Three user methods to add weight are:
Location
Annular Ring around Cable/above Transmitter

Fishing Line through main housing ‘ears’
(use 25 pound monofilament line)
Baseball Bat Weight(s)
(Slide down cable to top of Transmitter)

Dimensions
1-¼”–12UNF-2B thread
or
Internal > 1.25”
Line

< 0.1”

External < 3”
Internal > 1.25”

Notes:
"# Do not add more than 10 pounds of weight and use as small a weight as needed.
"# Excessive and/or unnecessary tension on the cable will result in premature non-warranty
cable failure.
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4 DEPLOYMENT
4.1

Long-term

If using the Transmitter in open water, try to locate the Transmitter so that any available protection
is utilized. For instance, in a swiftly flowing river, anchor the Transmitter to the downstream side
of a bridge piling so that floating debris will strike the piling, not the Transmitter. Likewise, in a
recreational lake deployment, use a marking buoy that will not attract the attention of vandals.
Try to fix the Transmitter in an upright or on-side position, and avoid areas that might see deep
deposits of sand, gravel, or silt in the case of a heavy rainfall event. Being caught in water that is
icing over can also cause the loss of the Transmitter.
Take similar precautions with the Cable to protect it from floating debris, navigation, and vandals.
Always make sure the sensors are protected with the Guard.
Some sensors cannot remain in calibration for long periods in certain situations. For instance, a
DO sensor may become hopelessly fouled after just a few days in a warm, shallow, biologicallyactive lake. Likewise, a reference electrode's performance will begin to deteriorate quickly in a
flowing stream of low ionic-strength water. On the other hand, if the only parameters being
measured are temperature and conductivity, the Transmitter can be left for long periods.
Deployment time can be judged by making periodic (i.e., daily) measurements of sensitive
parameters with another instrument. The day on which the spot-measurements and the logged data
begin to diverge significantly may be considered the maximum deployment time for that particular
water and season.
The wrapping of the Guard with a fine mesh nylon material or fine copper mesh (.050") can
prevent premature fouling of the sensors and should be tried on a case by case basis.

4.2

Short-term

Generally, short-term deployment implies hand-held operation. Just follow common sense; for
instance, don't lower the Transmitter into the water without attaching a Guard. Watch out for
hazards such as outboard motor propellers.
If necessary, add weight to the Transmitter for sinking in high flow situations. See Section 3.9 for
more details.

4.3

Pressure Extremes

The Transmitter’s maximum depth depends on the depth sensor option purchased. The following
table shows the maximum depths:
Depth Option
No Depth
10m Vented
25m
100m

Maximum Depth
100m (328 ft)
20m (65 ft)
50m (164 ft)
100m (328 ft)

The Display has a NEMA 6/IP 67 rating. Except during maintenance, keep the Lens and Battery
Cap installed.
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4.4

Temperature Extremes

The Quanta System’s operating temperature range is -5°C to 50°C (23°F to 113°F) non-freezing.
Exposure of the Transmitter or Display to temperatures outside of this range might result in
mechanical damage or faulty electronic performance. The latter may be very subtle.

4.5

Data Transmission Lines

If you are adding transmission cable to your Transmitter Cable, the added cable must be large
enough to carry the operating current and transmit data without distortion. For up to a total of
100m (328 ft) of cable, a pair of twisted shielded #26 AWG wires is suitable for data transmission
and a pair of #18 AWG must be used for the power wires. The shield should be attached with the
ground wire on pin 4.
The Transmitter cable pin-out is as follows:
Pin Number
1
2
3
4

Function
+12VDC
Ground
SDI-12 Data
Ground

Internal Wire Colors
Brown
Red
Orange
Yellow & Bare Wire

The Transmitter cable connector is Conxall part #3282-4PG-528. It mates to Conxall part #52824SG-5XX for cable-to-cable applications or Conxall part #4282-4SG-3XX for panel mount
applications. Details on Conxall’s Multi-Con-X connectors can be found at www.conxall.com.

4.6

Quanta Display/PC Interface Cable

The Quanta Display/PC Interface cable is intended for indoor use only. The 4-pin male connector
is Conxall part #3282-4PG-528 and the 9-pin ‘D’female connector is compatible with RS232
industry standard 9-pin ‘D’male connectors. The Quanta Display/PC Interface cable pin-out is as
follows:
4-pin Male
Pin 1
Pin 2
Pin 3
Pin 4
-

9-pin Female
Pin 5
Pin 2
Shell
Pin 3
Pins 1, 4, & 6
(tied together)
Pin 7 & 8
(tied together)
Pin 9
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Function
Transmitter Power
Ground
RXDShield
TXDCD, DTR, & DSR
RTS & CTS
RI

5 TECHNICAL NOTES
5.1 Dissolved Oxygen
5.1.1 Oxygen Solubility in Water
The function used to calculate oxygen solubility is based on the oxygen solubility vs. temperature
data from Table 4500-O found in the 19th Edition of Standard Methods for the Examination of
Water and Wastewater.

5.1.2 Salinity Correction of DO mg/L
The function used to calculate oxygen solubility is based on the oxygen solubility vs. chlorinity
data from Table 4500-O found in the 19th Edition of Standard Methods for the Examination of
Water and Wastewater.
Note:
"# DO %Saturation is not a function of solubility, and has no salinity or temperature
correction.

5.1.3

Barometric Pressure Functions

Local barometric pressure, BP, in mmHg can be estimated using:
BP = 760- 2.5(Aft/100)
or
BP = 760- 2.5(Am/30.5)
where ‘Aft’is the local altitude above sea level in feet and ‘Am’is the local altitude above sea
level in meters.
If using the local weather bureau BP, remember these numbers are corrected to sea level. To
calculate the uncorrected atmospheric pressure BP', use one of the following functions:
BP' = BP-2.5(Aft /100)

or

BP' = BP-2.5(Am /30.5)

Local barometric pressure in mbar (BPmbar) can be converted to local barometric pressure in
mmHg (BPmmHg) using:
BPmmHg = 0.75 x BPmbar

5.2 Specific Conductance, Salinity, and TDS
5.2.1 Specific Conductance Temperature Correction
Temperature correction of conductivity to produce specific conductance is based on the
temperature correction formulas and factors of Table 3 in ISO 7888-1985 Water Quality –
Determination of Electrical Conductivity. This temperature correction is normalized to 25 C
Because total dissolved solids (TDS) is calculated from the specific conductance reading, it also
has the above correction.

5.2.2 Salinity Calculation
The method used to calculate salinity from conductivity is found in 2520B the 19th Edition of
Standard Methods for the Examination of Water and Wastewater. This method is also commonly

31

referred to at the Practical Salinity Scale or UNESCO method. This method uses conductivity, not
specific conductance, and includes its own temperature correction normalized to 15 C.

5.2.3 Total Dissolved Solids (TDS) Calculation
TDS is calculated from specific conductance as:
TDS = C x Scale Factor
where TDS is total dissolved solids in g/L,
C is specific conductance in mS/cm,
and
Scale Factor is user defined.
The default scale factor is 0.64 from Water Chemistry, by Snoeyink and Jenkins. If more sitespecific information is available, then enter the site-specific TDS scale factor as per Section 3.4.

5.3

Depth Correction for Specific Conductance

The density of water, and hence its ability to “create” pressure, increases with specific
conductance. Therefore, if a depth transducer is calibrated for fresh water, the depth reading must
be reduced for measurements made in salt waters. The raw depth readings are multiplied by the
following correction:
F(C) = 1 –0.03(C/52)
where C is the measured specific conductance in mS/cm.
In effect, no correction is made at zero specific conductance, and depth readings are reduced by
3% at 52 mS/cm, the specific conductance of sea water.

5.4

CE Testing

The Quanta System has been tested and complies with CE requirements in effect at time of
manufacture. A copy of the Quanta’s current Certificate of Compliance is available on request.

5.5

Turbidity

Hydrolab’s Quanta Turbidity option is compliant with GLI Method 2, an EPA approved
method, and ISO 7027:1999(E). GLI Method 2 is recognized by EPA as an approved method in
Section 141.74 of the Federal Register Vol. 59 No. 232 (December 5, 1994). Reprints of both the
GLI Method 2 documentation and the Federal Register reference are available on request.
The Quanta’s turbidity sensor, circuitry, software, and Quick-Cal Cubes were developed as a
joint venture between Hydrolab Corporation and GLI International, Inc. and are protected by U.S.
Patents #5,059,811 and #5,140,168. Other patents are pending.
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6 SDI-12 INTERFACE
SDI-12 is an industry-originated, serial digital interface bus designed to allow an operator to
connect a wide variety of transducers (meteorological, hydrological, water quality, etc.) to a single
SDI-12 datalogger with a single cable bus.
The Quanta Transmitter is compatible with SDI-12 V1.3 approved by the SDI-12 Support Group
in November 1999. A copy of the specification can be found at www.sdi-12.org.
The optional SDI-12 Interface Adapter is required to operate the Transmitter with an SDI-12
Datalogger.

6.1

SDI-12 Interface Adapter

A label on the SDI-12 Interface Adapter contains the pinout repeated in the following table:
Pin Number
1
2
3
4
Shield

Wire Color
Brown
Red
Orange
Yellow
Bare Wire

SDI-12 Function
+12VDC
Ground
SDI-12 Data
Ground
Ground

Consult the SDI-12 datalogger manual for information on how to connect the SDI-12 Interface
Adapter.
Note:
"# All five wires (three grounds) must be connected for correct SDI-12 operation.

6.2

SDI-12 Command Summary

The following table is a summary of the SDI-12 user commands supported by the Transmitter. For
more details on correct use, consult the SDI-12 V1.3 specification or the appropriate section of this
manual.
Command
a!

Response
a<crlf>

Description
Address Acknowledge

b!
aI!

b<crlf>
a13HydrolabQuanta2.2-serial number<crlf>

Identify

bI!
aAc!

a13HydrolabQTTurb1.2<crlf>
c<crlf>

bAd!
aM!

d<crlf>
adddn<crlf>

bM!
aMC!

bdddn<crlf>
adddn<crlf>

bMC!
aDx!

bdddn<crlf>
aSvalueSvalue… CCC<crlf>

bDx!

bSvalueSvalue… CCC<crlf>

Change address from a
to c or from b to d
Measure: n values in
ddd seconds.
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Measure: n values in
ddd seconds. Report
data with CRC.
Report data. CRC
(CCC) added if MC or
CC.

Command
aRx!

Response
aSvalueSvalue… <crlf>

Description
Report continuous data.

bRx!
aRCx!

bSvalueSvalue… <crlf>
aSvalueSvalue… CCC<crlf>

bRCx!
aC!

bSvalueSvalue… CCC<crlf>
adddnn<crlf>

bC!
aCC!

bdddnn<crlf>
adddnn<crlf>

bCC!
aXT<C|F>!

bdddnn<crlf>
aXT<C|F><crlf>

aXT!
aXD<M|F>!
aXD!
aXST<S|T>!
aXST!
aXL!

a<C|F><crlf>
aXD<M|F><crlf>
a<M|F><crlf>
aXST<S|T><crlf>
a<S|T><crlf>
aXLddd<crlf>

bXL!
aXLddd!

bXLddd<crlf>
aXLddd<crlf>

bXLddd!
aX1!

bXLddd<crlf>
aX1<crlf>

Sensors on

bX1!
aX0!

bX1<crlf>
aX0<crlf>

Sensors off

bX0!
aXSS1!
aXSS0!
aXSS!
aXC<P|C|S|%|O|R|D|B|t>Svalue!

bX0<crlf>
aXSS1<crlf>
aXSS0<crlf>
a<1|0><crlf>
aXC<P|C|S|%|O|R|D|B|t>Svalue<crlf>

Circulator on
Circulator off
Report circulator state
Calibrate parameter

bXCTSvalue!
aXSN!

bXCTSvalue<crlf>
aserialnumber<crlf>

aXSs!

aserialnumber<crlf>

aXSm!

adate<crlf>

aXV!

a+v+v+v+v+v+v+v+v+v+BP+ScaleFactor<crlf>

bXV!

b+v+v<crlf>

Report continuous data
with CRC.
Concurrent Measure: nn
values in ddd seconds.
Concurrent Measure: nn
values in ddd seconds.
Report data with CRC.
Change temperature
units
Report temperature units
Change depth units
Report depth units
Set salinity or TDS
Report salinity or TDS
Report delay, ddd
seconds
Change delay, ddd
seconds
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Calibrate turbidity
Report Transmitter
serial number
Report depth serial
number
Report date of
manufacture
(MMDDYY)
Verify parameter:
0=OK, 1=Cal, 2=Ovr,
3=Udr, 4=ADC, 5=N/A

Notes:
"# If equipped with the turbidity option, the Transmitter will occupy two SDI-12
addresses. All parameters except turbidity are on one SDI-12 address and turbidity is on
another SDI-12 address.
"# The Transmitter’s factory default SDI-12 address is ‘0’ for all parameters except
turbidity and ‘1’ for turbidity. In this manual, ‘a’refers to the SDI-12 address for all
parameters except turbidity and ‘b’refers to the SDI-12 address for turbidity.
"# Data Format for D and R commands on SDI-12 address ‘a’ is temperature, pH,
specific conductance, salinity or TDS, DO %Saturation, DO mg/L, ORP, depth, and
battery.
"# Data Format for D and R commands on SDI-12 address ‘b’ is turbidity and battery.
"# Previous measurements must be in the data buffer before running a parameter calibration.
"# Total number of characters in a command must be less than 12.
"# For calibrate command (XC) on SDI-12 address ‘a’, P is pH, C is specific conductance, S is
salinity or TDS, % is DO %Saturation, O is DO mg/L, R is ORP, D is depth, B is
barometric pressure, and t is TDS scale factor.
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7 TROUBLESHOOTING
7.1

The Display will not turn on.

7.2

The Display will not show readings.

7.3

Measurements seem wrong.

"# Are the batteries installed correctly? (See Section 2.1.4)
"# Are the batteries good?
"# Is the Transmitter connected?
"# Is the contrast adjusted properly? (See Section 2.1.1)
"# Are all connectors mated properly?
"# Are the sensors maintained and calibrated properly? (See Section 3.4.)
"# Are the units ( C or F, m or ft, Salinity or TDS) displayed correct? (See Section 3.2)

7.4

"#
"#
"#
"#

SDI-12 will not communicate.
Recheck your connections. (See Section 6.1)
Review the SDI-12 datalogger connection instructions.
Is the SDI-12 address in the command correct? (See Section 6.2)
Is the 12V battery good?

7.5

Water in the Transmitter

7.6

Water in the Display

"# Disassemble the Transmitter at an ESD workstation by removing the two flat blade retaining
screws. As you remove the two retaining screws, be sure that the Bottom Cap is not pointed
at anyone, since the internal pressure caused by the water leakage may blow the Bottom Cap
out of the Transmitter body. Rinse the circuit board with distilled water and blow dry with a
hair dryer. Clean and light grease o-rings before reassembly.
"# Please contact Hydrolab Customer Service if you ever have a leakage problem, even if you
are sure you have repaired the Transmitter.
"# Disassemble the Display at an ESD workstation by removing the Lens, Battery Cap,
batteries, and four Phillips retaining screws above and below the LCD. Rinse the circuit
board with distilled water and blow dry with a hair dryer. Clean and light grease o-rings
before reassembly.
"# Please contact Hydrolab Customer Service if you ever have a leakage problem, even if you
are sure you have repaired the Display.
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8 BILLS OF MATERIAL/EXPLODED DIAGRAMS
8.1

Quanta Display

ITEM
PART
#
QTY
#
DESCRIPTION
1

1

004489 Case Subassembly, Quanta Display

2

1

004497 Battery Cap Subassembly, Quanta Display (was 04490)

3

1

003894 Spring, Battery Cap, Quanta Display

4

1

003991 O-ring, 1-911, Silicone, 50 Durometer (was 003978, 0.118 x 0.866 Buna-N)

5

1

006316 Board Assembly, Quanta Display

6

1

004488 Panel/Label Subassembly, Quanta Display

7

4

003971 Screw, #6 x 5/8, Panhead, Sheetmetal

8

1

003968 O-ring, 3.984 x .156, Buna-N, 70 Durometer

9

1

003884 Lens, Quanta Display

10

3

000679 "C" Cell Battery

11

1

003906 Harness, Quanta Display

12

1

003873 Connector Cap, Quanta Display

OPTIONAL FEATURES
OF1a

1

006320 Board Assembly, Quanta Display RTC (not shown)

OF1b

1

014230 Cable, Quanta Display/PC Interface (not shown)
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8.2

Quanta Transmitter

ITEM # QTY PART # DESCRIPTION
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

1
2
1
1
1
1
1
1
1
2
1
8
2
2
2
2
1
1
1
1

003963
003793
003788
018XXX
003877
006310
003880
004165
005200
003860
000335
000085
000467
003971
003964
003099
002497
014720
003879

Bottom Cap, Quanta Transmitter, Metric (was 003791, small bayonet&#10-32)
Retainer, Probe, Quanta Transmitter
Housing, Quanta Transmitter
Penetrator, Non-Vented, Quanta Transmitter
Nut/Weight, Quanta Transmitter
Board Assembly, Quanta Transmitter
Probe Plug, Quanta Transmitter
Probe Assembly, Temperature
Storage Cup, Quanta Transmitter (was 003795, small bayonet)
O-ring, -230, Buna-N, 70 Durometer
O-ring, -141, Buna-N, 70 Durometer
O-ring, -016, Buna-N, 70 Durometer (was 003947, 77-614)
O-ring, -013
Screw, #6 x 5/8, Panhead, Sheetmetal (was 003988, #4-40 or 000078, #6-32)
- (was 000080, lockwasher)
Screw, M4 x 0.7 x 7mm, 316SS (was 003878, #10-32)
Quanta Manual (Not Shown)
MSDS Packet (Not Shown)
Quanta Basic Maintenance Kit (Not Shown)
Box, Quanta (Not Shown)
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ITEM # QTY PART # DESCRIPTION
OPTIONAL FEATURES
OF01
OF02
OF03
OF04
OF05
OF06
OF07
OF08
OF09
OF10
OF11
OF12
OF13
OF14
OF15
OF16
OF17
OF18

OF19

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
2
1
1
1
1

OF19a
OF19b
OF19c
OF20

1
1
1
1
1

004484 Probe Assembly, Conductivity/DO, Quanta Transmitter
004451 Probe Assembly, Conductivity/pH Return, Quanta Transmitter
004486 Probe Assembly, Dissolved Oxygen Only, Quanta Transmitter
004508 Probe Assembly, Circulator, Quanta Transmitter (was 004450)
004453 Probe Assembly, pH/ORP/Reference, Quanta Transmitter
004452 Probe Assembly, pH/Reference, Quanta Transmitter
004487 Probe Assembly, pH Return, Quanta Transmitter
003901 Transducer, 10 Meter, Vented, Quanta Transmitter
003902 Transducer, 25 Meter, Quanta Transmitter
003903 Transducer, 100 Meter, Quanta Transmitter
019XXX Penetrator, Vented, Quanta Transmitter
005202 Calibration Cup, Quanta Transmitter (was 003796, small bayonet)
000465 Calibration Cup Cap
005201 Sensor Guard, Quanta Transmitter (was 003885, small bayonet)
014740 Quanta Basic/DO/pH Maintenance Kit (Not Shown)
014750 Quanta Basic/pH Maintenance Kit (Not Shown)
014730 Quanta Basic/DO Maintenance Kit (Not Shown)
002295 O-ring, -009, Buna-N, 70 Durometer
002935 Set Screw, #6-32 x 3/16, 18-8 SS
004507 PA, Quanta Turbidity
005272 Conn, 8PF, 2x4 Housing
005292 Screw, #6 x 1, Self-tap, 18-8 SS
005295 Bottom Cap, Mod Turb, Quanta
005316 Retainer, Turbidity, Quanta
006319 Board Assembly, Quanta Turbidity
006501 PA, Quanta LISRef (Not Shown)
(Replacement LISRef sensor tip is 003333)
006503 Bottom Cap, Mod LISRef, Quanta
002896 Transducer, 25m, Quanta LISRef (Not Shown)
002897 Transducer, 100m, Quanta LISRef (Not Shown)
002899 Transducer, 10m, Vented, Quanta LISRef (Not Shown)
005296 Bottom Cap, Mod Turb/LISRef, Quanta (Not Shown)
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SERVICE and LIMITED 3-YEAR WARRANTY
THIS WARRANTY IS EXPRESSLY MADE BY HYDROLAB CORPORATION AND ACCEPTED BY
PURCHASER IN LIEU OF ALL OTHER WARRANTIES, INCLUDING ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHETHER WRITTEN OR ORAL,
EXPRESS OR IMPLIED, OR STATUTORY. HYDROLAB DOES NOT ASSUME ANY OTHER LIABILITIES
IN CONNECTION WITH ANY PRODUCT.

WHAT IS COVERED
This warranty statement applies to the Quanta Transmitter and Quanta Display.
All new Hydrolab Quanta Transmitters and Quanta Displays are warranted by Hydrolab against defects in materials and
workmanship for 3 years from date of invoice. Our obligation to repair or to replace products, including dissolved oxygen
sensors, does not apply to those that have been consumed through normal use.

WHAT IS NOT COVERED
This warranty does not apply to products or parts thereof which may be used or connected to Hydrolab equipment but
which are not manufactured by Hydrolab. This warranty specifically excludes batteries of any type and all other items,
such as calibration solutions, which carry shelf lives.
This warranty does not apply to products or parts thereof which have been altered or repaired outside of a Hydrolab factory
or other authorized service center, or products damaged by improper installation or application, or subjected to misused,
abuse, neglect or accident.

WHAT WE WILL DO
During the warranty period, we will repair or, at our option, replace at no charge a product that proves to be defective
provided that you return the product, shipping prepaid, to Hydrolab. Hydrolab’s liability and obligations in connection
with any defects in materials and workmanship are expressly limited to repair or replacement, and your sole and exclusive
remedy in the event of such defects shall be repair or replacement.
Hydrolab’s obligations under this warranty are conditional upon it receiving prompt written notice of claimed defects
within the warranty period and its obligations are expressly limited to repair or replacement as stated above.

WHAT WILL WE NOT DO
Hydrolab shall not be liable for any contingent, incidental, or consequential damage or expense incurred by you or others
due to partial or complete inoperability of its products for any reason whatsoever or due to any inaccurate information
generated by its products. Hydrolab’s obligations and your remedies are limited as described above.
Products are sold on the basis of specifications applicable at the time of sale. Hydrolab Corporation shall have no
obligation to modify or update products once sold.

WARRANTY AND SERVICE INFORMATION
If you have any questions concerning this warranty, please call Hydrolab by telephone, fax, letter, or e-mail, at Hydrolab
Corporation 8700 Cameron Road, Suite 100, Austin, Texas, 78754, USA; telephone: 800-949-3766 or 512-832-8832; fax:
512-832-8839; e-mail: techsupport@hydrolab.com.
Should you be advised by Hydrolab to return an item, a returned materials authorization number (RMA Number) will be
issued. The RMA number must be shown on the Service Memorandum, the address label of each shipping carton, and any
correspondence related to the equipment returned for repair.
Please carefully pack your equipment in its original shipping case (or other protective package) to avoid in-transit
damage. Such damage is not covered by warranty, so we suggest that you insure the shipment. We also recommend that
the entire instrument, including the battery pack and charger (when applicable), be returned unless a particular faulty
component has been clearly isolated.
Send the instrument and a complete Service Memorandum to Hydrolab, using the address shown on the Service
Memorandum.
Whether or not the unit is under warranty, it is your responsibility to pay shipping charges for delivery to
Hydrolab.

Attachment IV
Open Water Body
Water Quality Monitoring Training Program

OPEN WATER BODY
WATER QUALITY MONITORING
TRAINING PROGRAM

Equipment: Quanta III, Hydrolab
Measures: Temperature, Dissolved Oxygen, Salinity
Operation: The Quanta III Hydrolab is used at each of the 19 different stations
within the estuary. The Quanta transmitter is attached to a white platform that is
descended into the water. Depth, temperature, dissolved oxygen and salinity
levels are taken at 0.5 meters above the bottom, 1.0 meter from the surface and
0.5 meter from the surface. This information will be transmitted from the probe
and displayed on the Quanta display. Before the platform is descended, the
storage cup should be taken off the transmitter and the guard should be put on in
its place. As the platform is being descended, the power and circulator should be
turned on by depressing the On/Off and Escape/Circulator buttons on the
keypad. Both temperature and dissolved oxygen measurements are displayed
on the first screen. To get to salinity, you must be certain to press the Enter
button on the keypad. Record readings at each depth after the parameter values
have stabilized (i.e. do not change significantly) after several seconds. After
measurements have been taken, the platform is taken out of the water where the
storage cup is placed back on the transmitter with water inside it. Both the
circulator and power should be off in between traveling from station to station. All
information is recorded on the data sheet.
Equipment
Measures:

Secchi disk
Turbidity or Clarity

Operation: The secchi disk is used to test for turbidity (how clear the water is)
at each of the 19 stations. The secchi disk is a black and white circular disk
attached to a rope. The disc is descended into the water until it is no longer
visible. At that moment, the monitor should make a note of where on the rope
(marked with black marks every meter) the secchi disappeared. The monitor
should then lift the rope until the secchi becomes visible again and once again,
make a note of where on the rope the secchi has reappeared. The average of
these two marks, where noted, is what is recorded on the data sheet. This

procedure should be repeated by another volunteer. If the difference of the two
values is less than 0.1 m, average those values as the Secchi Disk Depth. If the
values deviate by more than 0.1 m, repeat the process until two values that
deviate by less than 0.1 m are obtained.
Equipment: Bottles
Measures: Bacteria (Total and Fecal Coliform and Enterococci)
Operation: Bottles are used to collect water samples at each of the 19 stations to
test for indicator bacteria. Samples are transported to the Nassau County
Department of Public Health lab by the water quality monitoring coordinator. BE
CERTAIN NOT TO PUT FINGERS INSIDE THE BOTTLE. Collect the sample by
partially immersing the bottle in the water and slowly letting water pour in over
the rim. Don’
t overfill the bottle. Don’
t use a bucket, cup, scoop, or any other
means to pour water in the bottle. Immersing the bottle directly will prevent
possible contamination of the sample.
Equipment: Nitrogen bottles
Measures: Nitrite and nitrate, Total Kjeldahl Nitrogen, Ammonia
Operation: A sample of water is taken from each of the 19 stations to detect the
amount of nitrite and nitrate, Total Kjeldahl Nitrogen, and Ammonia in the water.
Some of the sample bottles contain an acid preservative. Do not allow the
sulfuric acid preservative to contact skin or eyes, or escape from the bottle. Rinse
out an empty sample bottle that does not contain preservative using water from
the monitoring location site, fill the empty bottle by immersing it in the water in a
slightly different spot at the monitoring location (e.g., the other side of the boat),
and pour the water into the nitrogen sample bottle that contains the acid
preservative. Do not overfill the empty collection bottle, which will reduce the
potential for overfilling of the sample bottle and potential loss of the acid
preservative. The empty sample collection bottle can be reused at each
monitoring location, provided that it is rinsed out with water at each location prior
to collecting the sample.

Attachment V
Wildlife Monitoring Datasheet

Friends of the Bay
Wildlife Monitoring

Date _____________________

Cold Spring Harbor (sites 1, 2, 3, 4)

Oyster Bay Harbor (sites 5, 6, 7, 8, 9)

West Harbor (sites 10, 11, 12)

Mill Neck Creek (sites 13, 14, 15, 16, 17, 18, 19)

Volunteer:_________________

Attachment VI
‘Things to Remember’Training Document

Things to Remember!
Make sure there is a radio or a cell phone on board! Bring a waterproof pouch
for cell phone, radio and camera.
Conduct sampling in order of station numbering (start at #1 in Cold Spring
Harbor), unless specifically requested to do otherwise.
Use Global Positioning System (GPS) navigator to locate the sampling stations.
Calibrate the Quanta before or after each monitoring event. If the Quanta is
calibrated after a monitoring event, check the calibration prior to the next weekly
monitoring event and recalibrate the instrument, if necessary, before use. Use
the Quanta with care!
At each station, use Quanta to measure depth, oxygen, temperature, and salinity.
Take the measurements ½ meter up from the bottom, 1 meter from the surface,
and ½ meter from the surface. (Record the bottom depth, then take the first
reading ½ meter up from there.)
Make sure to keep fingers out of the bacteria collection bottles. Label each bottle
with a black sharpie pen. Label the bottles, not the lids. Each bottle should be
marked with location site and date.
Make sure to collect a second bacteria sample at one location for lab quality
control.
For Nitrogen sampling, take three samples at one site in Mill Neck Creek for lab
quality control. Label them (for example) FB-14a, FB-14b, FB-14c. The
sampling is done once monthly, try to keep it at regular intervals (first Monday of
the month).
Keep the Quanta probe and membranes wet at all times. Between sampling
stations, store the Quanta’
s probe in the storage cap with fresh distilled water .
Rinse the probe with distilled water before each sample. At the end of the
sampling day, rinse off the probe gently with distilled water, and then fill the
probe cap with distilled water before attaching it for storage.
Two people should take Secchi disk readings; their initials should be at the top of
the data column.
Transcribe data from the individual water quality monitoring data sheets onto the
Chain of Custody Form prior to delivering the samples to the Nassau County
Laboratory. The Chain of Custody Form accompanies the samples to the Lab.
The samples must be kept on ice. The bacteria samples must reach the Lab
within six hours of the first sample being drawn.
Don’
t let nitrogen sample preservative get on your hands, and don’
t overfill bottle
during sampling. Ensure that all preservative stays within the bottle.

Attachment VII
Memo to Volunteer Water Quality Monitors

Memo

To:

Volunteer Water Quality Monitors

From: Pat Aitken, Volunteer Water Quality Monitoring Coordinator
Re:

Volunteer Water Quality Monitoring, Training Session

The following is a list of a few key items that are important to know for water quality
monitoring:
Water Quality Monitoring occurs every Monday at 7:30 am sharp beginning the first Monday
in April until the end of October. If there is inclement weather, I will contact you to let you
know if the monitoring day has been cancelled. Please be sure to let me know if your home
or cel phone number changes.
Please sign up for water quality monitoring in advance. We want to avoid having an
overcrowded boat one week, and not enough volunteers the next week. If you know you
won’
t be able to attend a day of volunteering, please let me know ASAP.
Dress appropriately for the weather. It can get pretty chilly on board the Baywatch, even
during the warmer months. Better to dress in layers and then remove some if it gets too
warm. We usually have bug spray and sunscreen on board. There is no cabin or head on
the Baywatch. There is a bathroom at the F.M. Flower and Sons hatchery.
We monitor 19 different sites within the estuary. Generally, we finish between 11 or 12 pm.
Please be prepared to be on the boat until we have completed sampling. If you cannot be on
the boat for that long, it is not a good idea to volunteer to be a water quality monitor. We do
have other volunteer opportunities that might suit your schedule better.
Remember to rinse off the monitoring equipment with distilled water after all monitoring trips.
Our water quality monitoring display boards are located around the estuary in Bayville,
Oyster Bay and Cold Spring Harbor. It would be very helpful to have some volunteers to
update these boards on a weekly basis. Information will be provided to you by the Volunteer
Water Quality Monitoring Coordinator.
Have fun. Although it is important that we do our sampling and monitoring efficiently, we
want you to get the most out of your volunteering experience.
Thank you so much for all of your support!

Attachment VIII
LaMotte Winkler Titration Test Kit Manual
EPA Method 360.2 Cut Sheet
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«²¬·´ ¬¸» ¾«¾¾´» ¼·-¿°°»¿®-ò
6. Ì«®² ¬¸» ¾±¬¬´» ®·¹¸¬ó-·¼»ó«° ¿²¼ ®»³±ª» ¬¸» Ì·¬®¿¬±®ò
7. ×²-»®¬ ¬¸» ¬·° ±º ¬¸» Ì·¬®¿¬±® ·²¬± ¬¸» ±°»²·²¹ ±º ¬¸»
¬·¬®¿¬±® ¬«¾» ½¿°ò Í´±©´§ ¼»°®»--¬¸» °´«²¹»® ¬± ¼·-°»²-»
¬¸» ¬·¬®¿¬·²¹ -±´«¬·±²ò Ù»²¬´§ -©·®´ ¬«¾» ¬± ³·¨ò ß -´·¹¸¬
®±¬¿¬·²¹ ±® ¬©·-¬·²¹ ³±¬·±² ³¿§ °»®³·¬ ¬¸» °´«²¹»® ¬±
³±ª» ³±®» -³±±¬¸´§ò
8. Ý±²¬·²«» ¿¼¼·²¹ ¬¸» ¬·¬®¿¬·²¹ -±´«¬·±² «²¬·´ ¬¸»
-°»½·º·»¼ ½±´±® ½¸¿²¹» ±½½«®-ò ×º ²± ½±´±® ½¸¿²¹» ±½½«®¾§ ¬¸» ¬·³» ¬¸» °´«²¹»® ¬·° ®»¿½¸»- ¬¸» ¾±¬¬±³ ±º ¬¸»
-½¿´»ô ®»º·´´ ¬¸» Ì·¬®¿¬±® ¬± ¬¸» ¦»®± ³¿®µò Ý±²¬·²«» ¬¸»
¬·¬®¿¬·±²ò ×²½´«¼» ¾±¬¸ ¬·¬®¿¬·±² ¿³±«²¬- ·² ¬¸» º·²¿´
¬»-¬ ®»-«´¬ò
9. Î»¿¼ ¬¸» ¬»-¬ ®»-«´¬ ¼·®»½¬´§ º®±³ ¬¸» -½¿´» ±°°±-·¬» ¬¸» ¾±¬¬±³ ±º ¬¸»
°´«²¹»® ¬·°ò
10. ×º ²± ¿¼¼·¬·±²¿´ ¬»-¬- ¿®» ¬± ¾» ³¿¼»ô ¼·-½¿®¼ ¬¸» ¬·¬®¿¬·²¹ -±´«¬·±² ·²
¬¸» Ì·¬®¿¬±®ò Ì¸±®±«¹¸´§ ®·²-» ¬¸» Ì·¬®¿¬±® ¿²¼ ¬¸» ¬·¬®¿¬·±² ¬«¾»ò
NOTEæ Ì¸» °´«²¹»® ¬·° -¸±«´¼ °»®·±¼·½¿´´§ ¾» ½±¿¬»¼ ©·¬¸ -·´·½±²
¹®»¿-»ò

COLLECTION & TREATMENT OF THE WATER SAMPLE
Í¬»°-ï ¬¸®±«¹¸ ì ¾»´±© ¼»-½®·¾» °®±°»® -¿³°´·²¹ ¬»½¸²·¯«» ·² -¸¿´´±©
©¿¬»®ò Ú±® -¿³°´» ½±´´»½¬·±² ¿¬ ¼»°¬¸- ¾»§±²¼ ¿®³Ž- ®»¿½¸ô -°»½·¿´ ©¿¬»®
-¿³°´·²¹ ¿°°¿®¿¬«- ·- ®»¯«·®»¼ ø»ò¹òô ¬¸» Ô¿Ó±¬¬» É¿¬»® Í¿³°´·²¹
Ý¸¿³¾»®ô Ý±¼» ïðêðå Ó±¼»´ ÖÌóï É¿¬»® Í¿³°´»®-ô Ý±¼» ïðééå É¿¬»®
Í¿³°´·²¹ Ñ«¬º·¬ô Ý±¼» íïðíå ±® Ý±¼» íóððîê É¿¬»® Í¿³°´·²¹ Þ±¬¬´»÷ò
1. Ì± ¿ª±·¼ ½±²¬¿³·²¿¬·±²ô ¬¸±®±«¹¸´§ ®·²-»
¬¸» É¿¬»® Í¿³°´·²¹ Þ±¬¬´» øðêèèóÜÑ÷
©·¬¸ -¿³°´» ©¿¬»®ò
2. Ì·¹¸¬´§ ½¿° ¬¸» ¾±¬¬´» ¿²¼ -«¾³»®¹» ¬± ¬¸»
¼»-·®»¼ ¼»°¬¸ò Î»³±ª» ½¿° ¿²¼ ¿´´±© ¬¸»
¾±¬¬´» ¬± º·´´ò
3. Ì¿° ¬¸» -·¼»-±º ¬¸» -«¾³»®¹»¼ ¾±¬¬´» ¬±
¼·-´±¼¹» ¿²§ ¿·® ¾«¾¾´»- ½´·²¹·²¹ ¬± ¬¸»
·²-·¼»ò Î»°´¿½» ½¿° ©¸·´» ¬¸» ¾±¬¬´» ·--¬·´´
-«¾³»®¹»¼ò
4. Î»¬®·»ª» ¾±¬¬´» ¿²¼ »¨¿³·²» ·¬ ½¿®»º«´´§ ¬±
³¿µ» -«®» ¬¸¿¬ ²± ¿·® ¾«¾¾´»-¿®» ¬®¿°°»¼
·²-·¼»ò Ñ²½» ¿ -¿¬·-º¿½¬±®§ -¿³°´» ¸¿-¾»»²
½±´´»½¬»¼ô °®±½»»¼ ·³³»¼·¿¬»´§ ©·¬¸ Í¬»°ë ú ê ¬± •º·¨Œ ¬¸» -¿³°´»ò
NOTE: Þ» ½¿®»º«´ ²±¬ ¬± ·²¬®±¼«½» ¿·® ·²¬± ¬¸» -¿³°´» ©¸·´» ¿¼¼·²¹
¬¸» ®»¿¹»²¬-·² Í¬»°-ë ú êò Í·³°´§ ¼®±° ¬¸» ®»¿¹»²¬- ·²¬± -¿³°´»ò
Ý¿° ½¿®»º«´´§ô ¿²¼ ³·¨ ¹»²¬´§ò
5. ß¼¼ è ¼®±°-±º öÓ¿²¹¿²±«- Í«´º¿¬» Í±´«¬·±² øìïêé÷ ¿²¼ è ¼®±°- ±º
öß´µ¿´·²» Ð±¬¿--·«³ ×±¼·¼» ß¦·¼» øéïêê÷ò Ý¿° ¿²¼ ³·¨ ¾§ ·²ª»®¬·²¹
-»ª»®¿´ ¬·³»-ò ß °®»½·°·¬¿¬» ©·´´ º±®³ò ß´´±© ¬¸» °®»½·°·¬¿¬» ¬± -»¬¬´»
¾»´±© ¬¸» -¸±«´¼»® ±º ¬¸» ¾±¬¬´» ¾»º±®» °®±½»»¼·²¹ò
6. ß¼¼ è ¼®±°- ±º öÍ«´º«®·½ ß½·¼ô ïæï øêïìïÉÌ÷ò Ý¿° ¿²¼ ¹»²¬´§ ³·¨
«²¬·´ ¬¸» °®»½·°·¬¿¬» ¸¿- ¼·--±´ª»¼ò ß ½´»¿®ó§»´´±© ¬± ¾®±©²ó±®¿²¹»
½±´±® ©·´´ ¼»ª»´±°ô ¼»°»²¼·²¹ ±² ¬¸» ±¨§¹»² ½±²¬»²¬ ±º ¬¸» -¿³°´»ò
NOTE: Ú±´´±©·²¹ ¬¸» ½±³°´»¬·±² ±º Í¬»° êô ½±²¬¿½¬ ¾»¬©»»² ¬¸»
©¿¬»® -¿³°´» ¿²¼ ¬¸» ¿¬³±-°¸»®» ©·´´ ²±¬ ¿ºº»½¬ ¬¸» ¬»-¬ ®»-«´¬ò Ñ²½»
¬¸» -¿³°´» ¸¿- ¾»»² •º·¨»¼Œ ·² ¬¸·- ³¿²²»®ô ·¬ ·-²±¬ ²»½»--¿®§ ¬±
°»®º±®³ ¬¸» ¿½¬«¿´ ¬»-¬ °®±½»¼«®» ·³³»¼·¿¬»´§ò Ì¸«-ô -»ª»®¿´ -¿³°´»½¿² ¾» ½±´´»½¬»¼ ¿²¼ •º·¨»¼Œ ·² ¬¸» º·»´¼ô ¿²¼ ¬¸»² ½¿®®·»¼ ¾¿½µ ¬± ¿
¬»-¬·²¹ -¬¿¬·±² ±® ´¿¾±®¿¬±®§ ©¸»®» ¬¸» ¬»-¬ °®±½»¼«®» ·- ¬± ¾»
°»®º±®³»¼ò

TEST PROCEDURE
1. Ú·´´ ¬¸» ¬·¬®¿¬·±² ¬«¾» øðîçç÷ ¬± ¬¸» îð ³Ô ´·²» ©·¬¸ ¬¸» •º·¨»¼Œ
-¿³°´» ¿²¼ ½¿°ò
2. Ú·´´ ¬¸» Ü·®»½¬ Î»¿¼·²¹ Ì·¬®¿¬±® øðíéé÷ ©·¬¸ öÍ±¼·«³ Ì¸·±-«´º¿¬»ô
ðòðîëÒ øìïêç÷ò ×²-»®¬ ¬¸» Ì·¬®¿¬±® ·²¬± ¬¸» ½»²¬»® ¸±´» ±º ¬¸»
¬·¬®¿¬·±² ¬«¾» ½¿°ò É¸·´» ¹»²¬´§ -©·®´·²¹ ¬¸» ¬«¾»ô -´±©´§ °®»-- ¬¸»
°´«²¹»® ¬± ¬·¬®¿¬» «²¬·´ ¬¸» §»´´±©ó¾®±©² ½±´±® ·-®»¼«½»¼ ¬± ¿ ª»®§
º¿·²¬ §»´´±©ò
NOTE: ×º ¬¸» ½±´±® ±º ¬¸» •º·¨»¼Œ -¿³°´» ·-¿´®»¿¼§ ¿ ª»®§ º¿·²¬
§»´´±©ô -µ·° ¬± Í¬»° íò
3. Î»³±ª» ¬¸» Ì·¬®¿¬±® ¿²¼ ½¿°ò Þ» ½¿®»º«´ ²±¬ ¬± ¼·-¬«®¾ ¬¸» Ì·¬®¿¬±®
°´«²¹»®ô ¿- ¬¸» ¬·¬®¿¬·±² ¾»¹«² ·² Í¬»° î ©·´´ ¾» ½±²¬·²«»¼ ·² Í¬»° ìò
ß¼¼ è ¼®±°- ±º Í¬¿®½¸ ×²¼·½¿¬±® Í±´«¬·±² øìïéðÉÌ÷ò Í¿³°´» -¸±«´¼
¬«®² ¾´«»ò
4. Î»°´¿½» ¬¸» ½¿° ¿²¼ Ì·¬®¿¬±®ò Ý±²¬·²«» ¬·¬®¿¬·²¹ «²¬·´ ¬¸» ¾´«» ½±´±®
¶«-¬ ¼·-¿°°»¿®-ò Î»¿¼ ¬¸» ¬»-¬ ®»-«´¬ ©¸»®» ¬¸» °´«²¹»® ¬·° ³»»¬-¬¸»
-½¿´»ò Î»½±®¼ ¿-°°³ ¼·--±´ª»¼ ±¨§¹»²ò
NOTE: Û¿½¸ ³·²±® ¼·ª·-·±² ±² ¬¸» Ì·¬®¿¬±® -½¿´» »¯«¿´- ðòî °°³ò
NOTE: ×º ¬¸» °´«²¹»® ¬·° ®»¿½¸»- ¬¸» ¾±¬¬±³ ´·²» ±² ¬¸» Ì·¬®¿¬±®
-½¿´» øïð °°³÷ ¾»º±®» ¬¸» »²¼°±·²¬ ½±´±® ½¸¿²¹» ±½½«®-ô ®»º·´´ ¬¸»
Ì·¬®¿¬±® ¿²¼ ½±²¬·²«» ¬¸» ¬·¬®¿¬·±²ò É¸»² ®»½±®¼·²¹ ¬¸» ¬»-¬ ®»-«´¬ô ¾»
-«®» ¬± ·²½´«¼» ¬¸» ª¿´«» ±º ¬¸» ±®·¹·²¿´ ¿³±«²¬ ±º ®»¿¹»²¬ ¼·-°»²-»¼
øïð °°³÷ò
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Appendix B

Oyster Bay/Cold Spring Harbor Estuary Fact Sheet

Post Office Box 564

Oyster Bay, NY 11771

Oyster Bay/Cold Spring Harbor Estuary Complex
Background Information
Located on the north shore of Long Island, the Oyster Bay/Cold Spring Harbor Estuary Complex –approximately
6,000 acres in size –is recognized as a vital natural, economic, cultural, historical and recreational resource.
And there is so much more to know about the Oyster Bay/Cold Spring Harbor Estuary Complex:
The Oyster Bay/Cold Spring Harbor Estuary Complex is an embayment of Long Island Sound. (In 1987,
the Sound was officially designated an Estuary of National Significance under the National Estuary
Program.)
The U.S. Fish & Wildlife Service maintains a National Wildlife Refuge (NWR) within the Oyster Bay/Cold
Spring Harbor Estuary Complex. In fact, the Oyster Bay NWR – which encompasses part of Cold Spring
Harbor – is the largest of the Long Island Complex’s eight refuges. The NWR consists of 3,209 acres of
bay bottom, saltmarsh, and a small freshwater wetland. Nationally, Oyster Bay NWR is one of the few bay
bottom Refuges owned and managed by the U.S. Fish and Wildlife Service.1
The Oyster Bay NWR –which was established in 1968 via land donation from the Town of Oyster Bay and
several local villages under the Migratory Bird Conservation Act –consists of high quality marine habitats
that support a variety of aquatic-dependent wildlife. The refuge’s waters and marshes surround Sagamore
Hill National Historic Site, home of Theodore Roosevelt - father of the National Wildlife Refuge System.2
Subtidal (underwater up to mean high tide line) habitats are abundant with marine invertebrates, shellfish
and finfish.3 The Refuge is located off of the Long Island Sound and the sheltered nature of the bay makes
it extremely attractive as winter habitat for a variety of waterfowl species, especially diving ducks.4
In 2005, Defenders of Wildlife included the Oyster Bay NWR on their list of the ten most endangered
Refuges in the country. The Refuges at Risk: America’s Ten Most Endangered National Wildlife Refuges
2005 report explains that the Oyster Bay NWR has become threatened by polluted stormwater runoff; nonsustainable development; habitat destruction; and human sewage associated with failing sewer
infrastructure, inadequate on-site septic systems, and boat discharge.
For almost two decades there have been three State-designated Significant Coastal Fish and Wildlife
Habitats within the Oyster Bay/Cold Spring Harbor Estuary: Cold Spring Harbor, Oyster Bay Harbor, and
Mill Neck Creek Wetlands (these habitat designations date back to 1987).5 The New York State
Department of State recently concluded a review involving proposed revisions to 25 designated Significant
Coastal Fish and Wildlife Habitats (SCFWH) on the North Shore in Nassau and Suffolk counties. The
1

http://refuges.fws.gov/profiles/WildHabitat.cfm?ID=52563
http://refuges.fws.gov/profiles/index.cfm?id=52563
3
http://refuges.fws.gov/profiles/index.cfm?id=52563
4
http://refuges.fws.gov/profiles/WildHabitat.cfm?ID=52563
5
http://www.nyswaterfronts.com/waterfront_natural_narratives.asp
2

habitat designations went into effect on October 15, 2005. Among the 25 habitats that have been revised are
areas that fall within the OB/CSH Estuary. The three Habitats will now be consolidated into two: 1) Mill
Neck Creek, Beaver Brook, and Frost Creek and 2) Oyster Bay and Cold Spring Harbor.
OB/CSH Fish and Wildlife Facts:
o More than 126 bird species have been documented at the Oyster Bay National Wildlife Refuge,
including 23 species of waterfowl.6
o Oyster Bay National Wildlife Refuge has the heaviest winter waterfowl use of any of the Long
Island National Wildlife Refuges.7
o According to the U.S. Fish and Wildlife Service (USFWS), species that rely on this ecosystem
include Federal and State designated endangered and threatened species such as the bald eagle,
peregrine falcon, osprey, northern harrier, and least tern.8
o The northern diamondback terrapin is common at the Oyster Bay National Wildlife Refuge,
particularly in the Frost Creek and Mill Neck Creek sections. The Refuge is considered to have one
of the largest populations of diamondback terrapins on Long Island.9
o The Harbor Complex hosts a productive marine finfishery. Oyster Bay has been designated by the
National Marine Fisheries Service (NMFS) as Essential Fish Habitat (EFH) for 15 species of
finfish across multiple life stages. The harbor serves as a nursery and feeding ground from early
spring to late fall for these species and, as a result, contributes to the abundance of fisheries
resources that are of regional significance.10
In 1997, the New York State Department of State’s Long Island Sound Coastal Management Program
recognized the area as a Regionally Important Natural Area.11 [More, below, on SCF&W Habitat and
RINA]
The Oyster Bay/Cold Spring Harbor Estuary Complex is also considered one of the most important
shellfish producing areas in New York State. The majority of Oyster Bay is certified for commercial
shellfish harvest, with economically important shellfisheries including oyster (Crassotrea virginica) and
hard clam (Mercinaria mercinaria). The waters of Oyster Bay are classified SA - the highest and best water
quality determination for shellfishing. This is an unusual distinction given the harbor complex’s proximity
to New York City and the fact that harbors to the west have been closed for more than 30 years.
The F.M. Flower & Sons Company, along with more than 80 independent commercial baymen, annually
harvests up to 90% of New York State’s oyster crop12 and 33% of hard clams13 from the heart of the Oyster
Bay National Wildlife Refuge.
The Harbor Complex is home to the Cold Spring Harbor Fish Hatchery & Aquarium. The Hatchery is
proud to have the largest living collection of New York State freshwater reptiles, fish and amphibians
which are housed in the Julia F. Fairchild Building, the Walter L. Ross II Aquarium Building and in eight
outdoor ponds. Brook, Brown and Rainbow trout are raised to stock private ponds.
Renowned for its maritime legacy, Oyster Bay has been designated a “historic maritime area”by New York
State.

6

http://refuges.fws.gov/profiles/WildHabitat.cfm?ID=52563
http://refuges.fws.gov/profiles/WildHabitat.cfm?ID=52563
8
http://refuges.fws.gov/profiles/WildHabitat.cfm?ID=52563
9
http://refuges.fws.gov/profiles/WildHabitat.cfm?ID=52563
10
National Marine Fisheries Service and Mid-Atlantic Fishery Management Council. 2000. Guide to Essential Fish Habitat Designations in the Northeastern
United States. http://www.nero.noaa.gov/hcd/webintro.html
11
http://www.nyswaterfronts.com/downloads/pdfs/lis_cmp/Chap6.pdf
12
http://refuges.fws.gov/profiles/index.cfm?id=52563
13
2004 New York Annual Shellfish Landings, New York State Department of Environmental Conservation
7
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What is a Significant Coastal Fish & Wildlife Habitat?
The New York State Department of Environmental Conservation evaluates the significance of coastal fish and
wildlife habitats, and following a recommendation from the DEC, the Department of State designates and maps
specific areas.
A habitat is designated “significant”if it serves one or more of the following functions: (a) the habitat is essential
to the survival of a large portion of a particular fish or wildlife population; (b) the habitat supports populations of
species which are endangered, threatened or of special concern; (c) the habitat supports populations having
significant commercial, recreational, or educational value; and (d) the habitat exemplifies a habitat type which is
not commonly found in the state or in a coastal region.
In addition, the significance of certain habitats increases to the extent they could not be replaced if destroyed.

What is a Regionally Important Natural Area?
Regionally important natural areas are defined geographic areas within the Long Island Sound coastal boundary and
generally are composed of a variety of smaller, natural ecological communities that together form a landscape of
environmental, social, and economic value to the people of New York. A regionally important natural area would
meet the following three conditions:
1) The area contains significant natural resources.
2) The resources are at risk.
3) Additional management measures are needed to preserve or improve the significant resources, or sustain their
use.

3

Appendix C

Excel Spread Sheet

Appendix D

Laboratory Procedures

Appendix E

Laboratory Quality Assurance Documentation

Appendix F

Laboratory Accreditations

Appendix G

Distribution List for QAPP Recipients

DISTRIBUTION LISTS
LIST # 1 - The following individuals and organizations will receive
a copy of Friends of the Bay’s approved Quality Assurance Project
Plan and any subsequent revisions:
Mark A. Tedesco
Director
Long Island Sound Office
United States Environmental Protection Agency
Stamford Government Center
888 Washington Blvd.
Stamford, CT 06904-2152
203-977-1541
tedesco.mark@epa.gov
Paula Zevin
Regional Volunteer Monitoring Coordinator
US EPA - Region 2
2890 Woodbridge Avenue, MS-220
Edison, NJ 08837
732-321-4456
zevin.paula@epa.gov
Deborah Long
Refuge Manager
Long Island National Wildlife Refuge Complex
United States Fish and Wildlife Service (US FWS)
360 Smith Road, PO Box 21
Shirley, NY 11967
631-286-0485
Deborah_Long@fws.gov
Megan Grubb
United States Army Corps of Engineers
NY District
Planning Division
RM 2146, 26 Federal Plaza
NY, NY 10278-0090
917-790-8618
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Susan White
National Research Coordinator
National Estuarine Research Reserve System
National Oceanic & Atmospheric Administration
1305 East West Highway, N/ORM5
Silver Spring, MD 20910
1-301-713-3155, ext 124
susan.white@noaa.gov
Peter Scully
Regional Director, Region I
New York State Department of Environmental Conservation (NYS DEC)
Building # 40
SUNY at Stony Brook
Stony Brook, NY 11794-2356
631-444-0345
pascully@gw.dec.state.ny.us
Charlie de Quillfeldt
Bureau of Marine Resources
New York State Department of Environmental Conservation (NYS DEC)
205 N Belle Meade Road
East Setauket, NY 11733
631-444-0467
cxdequil@gw.dec.state.ny.us
Rick D'Amico
Bureau of Marine Resources
New York State Department of Environmental Conservation (NYS DEC)
205 N Belle Meade Road
East Setauket, NY 11733
631-444-0467
radamico@gw.dec.state.ny.us
Ms. Christine Olsen
Burea of Water Management
Connecticut Department of Environmental Protection
79 Elm Street
Hartford, CT 06106
Gregory L. Capobianco
Assistant Bureau Chief, Natural Resources
Division of Coastal Resources
New York State Department of State (NYS DOS)
41 State Street
Albany, NY 12231
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518-474-8811
gcapobia@dos.state.ny.us
Dennis Mildner
Coastal Resource Specialist
Division of Coastal Resources
New York State Department of State (NYS DOS)
41 State Street
Albany, NY 12231
518-474-4457
John Jacobs
Director of Environmental Health
Nassau County Department of Health (NCDH)
240 Old Country Road
Mineola, NY 11501
516-571-2930
john.jacobs@hhsnassaucountyny.us
Vito Minei
Director of Environmental Quality
Suffolk County Department of Health Services
225 Rabro Drive East
Hauppauge, NY 11788
Kenneth G. Arnold
Director of Public Works
Division of Sanitation and Water Supply
Nassau County Department of Public Works
516-571-6850
Thomas F. Maher
Director of Environmental Coordination
Nassau County
One West Street, Room 325
Mineola, NY 11501
516-571-1250
Michael J. Deering
Director of Environmental Affairs
Suffolk County
H. Lee Dennison Bldg., 12th Floor
Veterans Memorial Highway
Hauppauge, New York 11788
631-853-4016
michael.deering@suffolkcountyny.gov
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Sherry Forgash
Nassau County SWCD
1864 Muttontown Rd.
Syosset, New York 11791
516-364-5860 Phone
516-364-5861 Fax
Richard W. Lenz, P.E.
Commissioner
Department of Environmental Resources
Town of Oyster Bay
150 Miller Place
Syosset, NY 11791
516-677-5711
James Byrne, P.E.
Commissioner
Department of Public Works
Town of Oyster Bay
150 Miller Place
Syosset, NY 11791
516Neil Bergin
Deputy Commissioner of Environmental Resources
Town of Oyster Bay
150 Miller Place
Syosset, NY 11791
Eric Swenson
Director,
Hempstead Harbor Protection Committee
150 Miller Place
Syosset, NY 11791
www.hempsteadharbor.org
516-677-5790
nywaste@erols.com
Kimberly Zimmer-Graff
Outreach Coordinator
New York State Sea Grant
146 Suffolk Hall
SUNY at Stony Brook
Stony Brook, NY 11794-5002
631-632-8730
ksz1@cornell.edu
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631-632-8730
Ailene Rogers
Cornell Cooperative Extension of Suffolk County
Marine Program at Vanderbilt University
180 Little Neck Road
Centerport, NY 11721
Ar295@cornell.edu
631-854-5544
David Relyea
Co-owner
Frank M. Flower and Sons Oyster Company
PO Box 1436
Bayville, NY 11709
516-628-2077
drelyea3@optonline.net
Thomas D. Galasso
Commissioner
Oyster Bay Sewer District
15 Bay Avenue
Oyster Bay, NY 11771-1506
516-922-4171
Jim Schultz
North Oyster Bay Baymen’s Association
19 17th Street
Bayville, NY 11709
516-802-2709
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LIST # 2 - The following individuals and organizations will receive
a copy of Friends of the Bay’s annual water quality monitoring
report and other WQM reports:
Everyone in list #1 plus…
The Honorable Charles Schumer
U.S. Senate
Long Island Regional Office
145 Pine Lawn Road #300
Melville, NY 11747
The Honorable Hillary Rodham Clinton
U.S. Senate
Long Island Regional Office
155 Pine Lawn Road Suite 250 North
Melville, NY 11747
The Honorable Steve Israel
U.S. House of Representatives
District Office
150 Motor Parkway
Hauppauge, NY 11788
The Honorable Peter King
U.S. House of Representatives
District Office
1003 Park Boulevard
Massapequa Park, NY 11762
The Honorable George E. Pataki
New York State Governor
State Capitol
Albany, New York 12224
The Honorable Carl Marcellino
New York State Senate
Nassau County District Office
250 Townsend Square
Oyster Bay, NY 11771
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The Honorable Thomas P. DiNapoli
New York State Assembly
District Office
11 Middle Neck Rd. Suite 200
Great Neck, NY 11021
The Honorable Charles Lavine
New York State Assembly
District Office
70 Glen Street
Suite 100
Glen Cove, NY 11542
The Honorable Thomas R. Suozzi
Nassau County Executive
1 West Street
Mineola, NY 11501
The Honorable Judith Jacobs
Nassau County Legislature
16th Legislative District
One West Street
Mineola, New York 11501
The Honorable Diane Yatauro
Nassau County Legislature
18th Legislative District
One West Street
Mineola, New York 11501
The Honorable Jon Cooper
Suffolk County Legislature
18th Legislative District
W.H. Rogers Legislature Building
725 Veterans Memorial Highway
Smithtown, NY 11787
The Honorable John Venditto
Town of Oyster Bay Supervisor
Town Hall
54 Audrey Avenue
Oyster Bay, NY 11771
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The Honorable Leonard Genova
Town of Oyster Bay Deputy Supervisor
Town Hall
54 Audrey Avenue
Oyster Bay, NY 11771
The Honorable Chris J. Coschignano
Town of Oyster Bay Town Board
Town Hall
54 Audrey Avenue
Oyster Bay, NY 11771
The Honorable Elizabeth A. Faughnan
Town of Oyster Bay Town Board
Town Hall
54 Audrey Avenue
Oyster Bay, NY 11771
The Honorable Frank P. Petrone
Supervisor
Town of Huntington
100 Main Street
Huntington, NY 11743
Frank P. Milano
Acting Secretary of State
New York State Department of State
41 State Street
Albany, NY 12231-0001
Denise M. Sheehan
Commissioner
NYS Department of Environmental Conservation
625 Broadway
Albany, NY 12233
Antonia C. Novello
Commissioner
New York State Department of Health
Corning Tower
The Governor Nelson A. Rockefeller Empire State Plaza
Albany, NY 12237
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Jeff Zappieri
Division of Coastal Resources
New York State Department of State
41 State Street
Albany, NY 12231-0001
Michael Corey
Division of Coastal Resources
New York State Department of State
41 State Street
Albany, NY 12231-0001
Robert Weitzman, P.E., Public Health Engineer
Division of Environmental Health
Nassau County Department of Health
240 Old Country Road
Mineola, NY 11501-4250
Frank Scalera, Esq., Deputy Town Attorney
Office of the Town Attorney
Town of Oyster Bay
Town Hall
Oyster Bay, New York 11771
Jack L. Libert, Commissioner
Town of Oyster Bay
Department of Planning and Development
Town Hall
Oyster Bay, New York 11771
Leslie Maccarone, Deputy Commissioner
Town of Oyster Bay
Department of Planning and Development
Town Hall
Oyster Bay, New York 11771

Local Mayors
WQM-related reports will be shared with the Mayor of each of the following Villages of
Bayville, Centre Island, Cove Neck, Lattingtown, Laurel Hollow, Lloyd Harbor,
Matinecock, Mill Neck, Muttontown, Oyster Bay Cove, and Upper Brookville.
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The Honorable Victoria Siegel
Mayor
The Incorporated Village of Bayville
34 School Street
Bayville, NY 11709
The Honorable John M. Williams
Mayor
The Incorporated Village of Centre Island
303 Centre Island Road
Oyster Bay, NY 11771
The Honorable Thomas R. Zoller
Mayor
The Incorporated Village of Cove Neck
21 Tennis Court Road
Oyster Bay, NY 11771
The Honorable Denise R. DeVita
Mayor
The Incorporated Village of Laurel Hollow
1492 Laurel Hollow Road
Syosset, NY 11791
The Honorable Clarence Michalis
Mayor
The Incorporated Village of Lattingtown
299 Lattingtown Road, P.O.Box 488
Lattingtown, NY 11560
676-6920
The Honorable Leland M. Hairr
Mayor
The Incorporated Village of Lloyd Harbor
32, Middle Hollow Road
Huntington, NY 11743
The Honorable John F. Johnston, II
Mayor
The Incorporated Village of Matinecock
63 Midway Ave., P.O. Box 706
Locust Valley, NY 11560
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The Honorable Richard H. Murcott
Mayor
The Incorporated Village of Muttontown
1763 Route 106
Muttontown, NY 11791
The Honorable Theodore B. Smith
Mayor
The Incorporated Village of Mill Neck
Frost Mill Road
Mill Neck, NY 11765
922-6722
The Honorable Rosemary Bourne
Mayor
The Incorporated Village of Oyster Bay Cove
#25B - Route 25A
Oyster Bay, NY 11771
The Honorable Letice Hertwick
Mayor
The Incorporated Village of Upper Brookville
Planting Field Road, P.O. Box 548
Oyster Bay, NY 11771
624-7715
Groups
Patrice Benneward
Executive Director
Manhasset Bay Protection Committee
210 Plandome Road Manhasset, NY 11030
Lisa Ott
Executive Director
North Shore Land Alliance
151 Post Road
Old Westbury, New York 11568
Telephone: (516) 626-0908
Facsimile: (516) 484-4419
E-mail: info@northshorelandalliance.org
Leah Schmalz
Director of Legislative and Legal Affairs
Save the Sound
18 Reynolds St.
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East Norwalk, CT 06855
Phone: 203-354-0036
Fax: 203-354-0041
Email: savethesound@savethesound.org
Barbara Cohen
American Littoral Society
1478 Point Breeze Place
Far Rockaway, NY 11691
718-471-2166
Gaye Verdi
Director
The WaterFront Center
One West End Avenue
Oyster Bay, NY 11771
516-922-7245
info@thewaterfrontcenter.org
Terry Backer
Soundkeeper and Executive Director
Long Island Soundkeeper
Soundkeeper, Inc.
PO Box 4058
Norwalk, CT 06855
1-800-933-sound
Karl Brummert
Acting Director
Theodore Roosevelt Sanctuary
134 Cove Road
Oyster Bay, NY 11771
516-922-3200
kbrummert@audubon.org
Larry Weiss
Oyster Bay Power Squadron
Richard Werner
Oyster Bay Auxillary Coast Guard

FOB will share the results and its experience with other members of the Long Island
Sound Study’s Citizens Advisory Committee.
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