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A.4. PROJECT / TASK ORGANIZATION 

Table 1: Project Organization.  
Key project personnel and their corresponding responsibilities. 
 

Name(s) Project Title - Responsibility 
Tracy Brown Monitoring Program Project Manager – Oversees all aspects of project that 

incorporate the monitoring program including: fiscal management, project 
objectives, data uses, program changes, etc. 

Peter Linderoth Monitoring Program Coordinator – Monitoring Group recruitment and 
training. Develops the QAPP.  Produces monitoring report.  Produces or 
oversees outreach efforts, in coordination with project manager. 

Elena Colón Monitoring Program Field Coordinator – Responsible for assistance in training 
and quality assurance of monitoring groups for field work.  Ensures field 
datasheets are properly filled out, samples and forms are transported to 
laboratories as needed, Standard Operations Procedures (SOPs) are being 
followed in entirety; and performs QA checks, including field audits, to make 
sure procedures are followed or corrected as needed (in collaboration QA 
officer and UWS Science Advisors).  

Peter Linderoth Monitoring Program Lab Coordinator – Makes arrangements with any lab(s) 
used to perform analyses according to QAPP.  Ensures correct procedures are 
used, holding times are met, and adequate documentation is provided. 

Elena Colón Monitoring Program Data Management Coordinator – Maintains the data 
systems for the program.  Performs/oversees data entry and checks entries for 
accuracy against field and lab forms. 

Peter Linderoth Monitoring Program Quality Assurance Officer – Runs Quality Assurance (QA) 
program.  

Jamie Vaudrey and 
Jason Krumholz 

UWS Science Advisors – Science consultants offering guidance and 
participating in trainings and station selection among other aspects of the 
project including quality assurance.  

Lynn Dwyer Funding Agency Project Contact – Oversees subrecipient grant administration 
and ensures reporting requirements are met. 

Ian Dombroski Funding Agency Project Contact – Oversees US EPA Cooperative Agreement 
compliance including processing recipient/subrecipient requests for QA/QC 
within EPA Regions  

Tripp Killin Funding Agency Project Contact – NGO source of funding and project support.  
See Distribution List UWS Monitoring Group Leads – Undertake UWS in their respective 

embayment(s) following all aspects of this QAPP. 
Esther Nelson USEPA Quality Assurance Officer – Reviews, comments and approves QAPP. 
Changes by year. Individual 
names are not listed. 

Monitoring Program Field Staff – Sample, perform field analyses, and assist in 
laboratory analyses and/or data entry.   
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Figure 1: Organizational Chart. 
Lines between boxes indicate direct communication. 

A.5. PROBLEM DEFINITION / BACKGROUND 

Despite three decades of effort to improve water quality, Long Island Sound (LIS) remains a 
severely stressed environment. In the western Sound, from Greenwich to Nassau County, 
dissolved oxygen concentrations—a key measure of the Sound’s health—consistently fall to 
levels too low to sustain aquatic wildlife. Low levels of dissolved oxygen, or hypoxia, are 
worsened by excess nitrogen (N) from outdated sewage collection systems, failing septic 
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systems, contaminated stormwater runoff, and fertilizers. Moreover, there are serious 
eutrophication-related impacts in embayments throughout the Sound1. According to the EPA’s 
Nitrogen Reduction Strategy, “Impairments linked to excess discharges of N include harmful 
algal blooms, low DO, poor water clarity, loss of submerged aquatic vegetation and tidal 
wetlands, and coastal acidification.” 

Main-stem Long Island Sound water quality data are abundant and readily available from 
Connecticut Department of Energy and Environmental Protection, New York City Department of 
Environmental Protection, and the Interstate Environmental Commission for analyses. 
However, there are limited environmental health data being collected in LIS embayments. The 
UWS will fill in many of the data gaps that exist amongst LIS embayments. These data sets will 
have myriad of uses including comparing embayment environmental health, informing water 
quality management decisions, and conveying the information to the public so they can be 
better informed about the environmental health of LIS embayments.  

The groups selected to participate in the UWS went through an application process 
administered by the Monitoring Program Project Manager, Monitoring Program Coordinator, 
and the Monitoring Program Field Coordinator. A standardized application form was distributed 
and the administrators used a metric to select groups. In 2018, there will be 19 monitoring 
groups monitoring a total of 33 embayments. All groups but one that applied were accepted 
into the UWS. The group that was not selected was a potential upcoming group and duplicate 
for a waterway that an established monitoring group applied for and is already monitoring 
under different projects. The group not selected has been put in touch with the active group 
with the intentions of them assisting as volunteers this season.  

The final locations of the embayments in the UWS were dependent on the applications and the 
respective monitoring group’s interests. Save the Sound did not target embayments for 
inclusion in the UWS.    

Organizational History and Mission  

The mission of Connecticut Fund for the Environment (CFE) and its bi-state program Save the 
Sound is to protect and improve the land, air and water of Connecticut and Long Island Sound. 
Founded in 1978, CFE merged in 2004 with Save the Sound, a respected voice for the protection 
of Long Island Sound’s shoreline, marine habitat and water quality with a track record of more 

                                                      

1 Vaudrey, J. M., Yarish, C., Kim, J. K., Pickerell, C., Brousseau, L., Eddings, J., & Sautkulis, M. (2016). Comparative 
analysis and model development for determining the susceptibility to eutrophication of Long Island Sound 
embayments. Connecticut Sea Grant Final Project Report, 38. 
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than 40 years. The proposed project is in line with one of Save the Sound’s strategic goals: “Our 
Long Island Sound, rivers and lakes are safe for people and wildlife.”   

Data collected under this QAPP will be collected in a manner to allow the data to be used as 
part of the Unified Water Study (UWS). The UWS is a coordinated effort among groups 
monitoring Long Island Sound with the goal of comparing water quality parameters associated 
with eutrophication within and among embayments. The UWS is divided into two tiers, Tier I 
and Tier II. Tier I data is required for entry into the study and is covered in this QAPP. The 
parameters monitored in Tier I of the study are dissolved oxygen, conductivity (salinity), 
chlorophyll a, temperature, turbidity, and qualitative macrophyte assessments. Tier II 
parameters, not covered under this QAPP, monitored are nutrient concentrations, logged 
dissolved oxygen and conductivity (salinity) data, and underwater camera quantitative 
assessments of macrophytes.   

Monitoring History and Status    

The New York Office of Save the Sound initiated a pathogen-indicator and water quality 
monitoring program in 2013 and has since expanded the spatial and temporal scale of the 
water quality monitoring program. Save the Sound was the lead facilitator in the development 
of the UWS and participated in the 2016 UWS pilot season. Save the Sound continues to 
participate in the UWS as the coordinating organization as well as a monitoring group. 
Measuring the eutrophic conditions in the bays and harbors of Long Island Sound directly 
relates to Save the Sound’s overarching goal of reducing nitrogen and other pollutants in the 
Sound.   

The UWS conducted a pilot season for the Tier I parameters with four existing monitoring 
groups in 2016. The goal of the 2016 season was to develop protocols that followed standard 
methods for embayment monitoring. All groups involved with the 2016 season had previous 
experience monitoring their embayments and were involved in ongoing monitoring programs. 
Groups involved with the 2016 pilot season, and other advisory participants such as academics 
and federal and municipal agencies, assisted with developing and finalizing the UWS Tier I SOPs. 

2017 marked the inaugural season of the UWS with twelve groups participating in the study. 
Eleven of these groups monitored in Long Island Sound and one monitored off the south shore 
of Long Island, NY. These groups maintained their own QAPPs based on a template. These 
QAPPs provided integrity to the Study but moving forward monitoring groups in the UWS will 
operate under a collective EPA-approved QAPP, this document. The groups are responsible for 
adhering to the QAPP and Save the Sound will ensure that quality objectives are met for each 
embayment in the study as outlined in this document.  The collective QAPP will be updated 
upon changes to embayments, participating groups, or procedures in the study. 
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Monitoring and Data Use Objectives  

Data collected under this QAPP will be collected in a manner to allow the data to be used as 
part of the UWS. The UWS is designed to facilitate equitable water quality comparisons across 
Long Island Sound embayments. All data will be available to the public via request or download 
from Save the Sound’s website. Save the Sound has met, and continues to meet and discuss, 
UWS data usage by Connecticut Department of Energy and Environmental Protection, New York 
State Department of Environmental Conservation, and UWS monitoring groups are welcome 
and encouraged to share their data on a local level to potentially elicit changes that could 
improve water quality in their respective embayments. There is also an overarching primary 
project goal to include the UWS data sets in the Long Island Sound Report Card which is issued 
by Save the Sound. The report card compares water quality indicators (dissolved oxygen, 
nutrients, chlorophyll a, and water clarity) to scientifically derived thresholds or goals. These 
indicators are combined into an overarching Water Quality Index, which is presented as a 
subregion percent score. The report card provides a geographically specific assessment of 
annual Long Island Sound ecosystem health.  

Additionally, the activities covered under this QAPP will provide quality-controlled data that can 
support secondary goals such as the assessment and restoration of coastal embayments and 
watersheds through the implementation of programs such as but not limited to: 

• EPA’s 305(b) water body health assessments and 303(d) TMDL development for 
impaired waters  

• Clean Water Act Section 319 projects 

• Connecticut Department of Energy and Environmental Protection and New York 
Department of Environmental Conservation Watershed Management Plans  

• Long Island Sound Study’s Comprehensive Conservation and Management Plan 

• Long Island Sound Study Environmental Indicators Project 

• NYSDEC Long Island Nitrogen Action Plan 

A.6. PROJECT / TASK DESCRIPTION 

Two types of monitoring stations are included: 

1) Water quality stations are sampled within three hours of sunrise between the months of 
May through October. A minimum of four stations per embayment are required. If 
multiple regions of the embayment are delineated, a minimum of three stations are 
required per region. Monitoring groups will plan to sample water quality stations at a 
minimum every two weeks. However, if unforeseeable circumstances make this plan not 
possible, a minimum of six water quality sample events between June and September are 
required for inclusion in the UWS; including at least one sample event in the months of 
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June, July, August, and September. The number and location of water quality stations for 
embayments in the UWS are provided in Section A.6.b.  

WATER QUALITY – Water quality parameters are selected to facilitate comparisons between 
embayments. Monitoring groups must collect the following data to be included in the UWS: 

• for each water quality station 
 GPS coordinates of stations, recorded each sample date 
 date and time 
 total water depth 

o 0.5 m below the surface, 0.5 m above bottom, mid-depth if total depth >10 m; if 
total depth is less than 1.5 m, only a mid-depth reading will be collected  
 temperature 
 conductivity (salinity) 
 dissolved oxygen  

o 0.5 m below the surface  
 chlorophyll a  
 turbidity  

o at the last station per field day undertake a replicate profile including all 
parameters  

• obtain from an online NOAA tide table and weather station approved by Monitoring 
Program Coordinator:  

o time of high and low tide nearest time of sampling 
o high and low air temperature for 24 hours preceding field sampling 
o precipitation out a week preceding sampling event 

• within 1 day of the field sampling day, read the GPS of a land-based reference station 
 
Monitoring groups will collect water quality data for the Unified Water Study according to 
procedures provided in the UWS SOP Depth and GPS, UWS SOP Sonde Profile, and UWS SOP 
Filtered Chlorophyll in Appendix A. 
 

2) Macrophyte stations are land-based or boat-based. They are sampled only mid-summer 
and may be sampled on different days from the water quality stations. Sampling occurs 
on three separate days between July 15 and August 7. Two sample days or a date slightly 
outside of the date criteria may be sufficient in the event of unforeseen complications. 
This decision will be made by the Monitoring Program Quality Assurance Officer and UWS 
Science Advisor(s).  

The goal of this part of the UWS is to identify potential problem areas, versus 
characterizing the overall condition of the embayment; field teams will look for areas with 
the highest macrophyte abundance they can find. Groups will also look for and note the 
presence of eelgrass (a beneficial condition). This is not intended to be a quantitative 
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assessment. Macrophyte surveys will complement chlorophyll a concentrations to better 
understand the dominant primary producer in the system.  

Macrophytes - Monitoring groups must collect the following data to be included in the UWS: 
• for each macrophyte station 

o GPS coordinates of stations 
o date and time 
o photos of macrophytes 

Groups will submit data and photos to the Unified Water Study according to methods provided 
in the UWS SOP Qualitative Macrophytes in Appendix A.  

Roles of Project Participants 

The Monitoring Program Coordinator and Monitoring Program Field Coordinator or designee 
will provide guidance and advisement to the groups participating in the UWS, conferring with 
the UWS Science Advisors as needed. They will conduct trainings, field audits, station selection 
guidance, ongoing technical support, and lab coordination among other activities. The full set of 
participants and their respective roles can be referenced in Table 1 of this document.  Figure 1 
outlines the lines of communications between project participants.  

Laboratory Managers have all agreed to the UWS SOP Filtered Chlorophyll for field collection of 
chlorophyll a filters. All project laboratories have provided their laboratory method SOPs which 
can be reviewed in Appendix C of this QAPP. Laboratories will adhere to both the field and their 
respective lab SOPs.  

Participating Monitoring Groups will be responsible for conducting field work and analyses 
following the requirements presented in the UWS Tier I SOPs. Monitoring Group Leads or 
designated appointees will complete all required training. Monitoring Group members will 
complete all required data sheets and chain of custody forms. Any problems or deviance from 
this QAPP or SOPs will immediately be reported to the Monitoring Program Field Coordinator 
who will confer with the Monitoring Program Quality Assurance Officer on corrective course of 
action. 

How the proposed sampling plan supports the Monitoring Program objectives 

Data collected under this QAPP will be collected in a manner to allow the data to be used as 
part of the UWS. The UWS is a coordinated effort among groups monitoring Long Island Sound 
embayments with the goal of comparing water quality and macrophyte abundance within and 
among embayments. 
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Overview of data handling processes 

Sampling event and field data will be collected on a standardized field and instrument 
calibration sheet. The UWS Tier I Field and Calibration Datasheet is in Appendix B of this 
document. 

If a field team is delivering samples to a centralized location for laboratory analysis by a 
member of the monitoring group, the field data sheet is sufficient as a chain of custody record. 
In this scenario a chain of custody form will not be required as sufficient information is 
contained on the field datasheet.  

If a field team is delivering a sample for analysis by a lab external to the monitoring group, the 
UWS Chlorophyll a Chain of Custody Form is required. This form is in Appendix B of this 
document.  

A.6.a. Sampling Types Covered by this General QAPP 

The type of sample information that can be collected under this QAPP includes: 

- GPS location to identify and track station locations 
- Total water depth of the sample station; and depth of sample location 
- Temperature  
- Conductivity (Salinity)  
- Dissolved oxygen concentration and percent saturation 
- Chlorophyll a concentrations (filtered water sample) 
- Chlorophyll a concentrations (in situ fluorescence) 
- Turbidity  
- Qualitative assessment of macrophytes  
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A.6.b. Maps of Study Area 

Figure 2a-z. All UWS study sites. Reporting regions if present are clearly delineated. Red circles are water quality 
station locations. The maps are overlain by a hexagonal grid. The grid was used to select stations to represent the 
water quality of the entire embayment using a probability-based sampling design2, as in the EPA National Coastal 
Assessment3. In some cases, hexagons have been joined to represent a local area considered similar or if a 
hexagon included large sections of land.  

This section of the page intentionally left blank. Maps of study sites start below. 

2 Paul, J.F., J.L. Copeland, M. Charpentier, P.V. August, and J.W. Hollister. 2003, Overview of GIS applications in estuarine monitoring and 
assessment research. Marine Geodesy Journal 26: 63-72. 

3 EPA, U.S. 2001. National Coastal Assessment: Field Operations Manual. U. S. Environmental Protection Agency, Office of Research and 
Development, National Health and Environmental Effects Research Laboratory, Gulf Ecology Division, Gulf Breeze, FL. EPA 620/R-01/003. 72 p. 
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    Table 2: Station coordinates in NAD_83 for all water quality stations in the UWS. 
 

Station ID Embayment Longitude Latitude 

ALE-03 Alewife Cove, CT -72.10343 41.30898 

ALE-02 Alewife Cove, CT -72.10069 41.31364 

ALE-01 Alewife Cove, CT -72.10449 41.31814 

ALE-04 Alewife Cove, CT -72.10485 41.3055 

CEN-02 Centerport Harbor, NY -73.37952 40.90007 

CEN-03 Centerport Harbor, NY -73.38401 40.90849 

CEN-01 Centerport Harbor, NY -73.37583 40.89694 

COL-I-02 Cold Spring Harbor, NY -73.46333 40.86667 

COL-O-04 Cold Spring Harbor, NY -73.47908 40.8796 

COL-I-01 Cold Spring Harbor, NY -73.46501 40.8625 

COL-I-03 Cold Spring Harbor, NY -73.46605 40.86898 

COL-O-05 Cold Spring Harbor, NY -73.48873 40.89025 

COL-O-07 Cold Spring Harbor, NY -73.50969 40.91512 

COL-O-06 Cold Spring Harbor, NY -73.48468 40.90344 

CTR-02 Connecticut River, CT -72.3839 41.34842 

CTR-03 Connecticut River, CT -72.37888 41.34416 

CTR-01 Connecticut River, CT -72.3842 41.352 

CTR-04 Connecticut River, CT -72.38082 41.35696 

CTR-07 Connecticut River, CT -72.37504 41.34672 

CTR-05 Connecticut River, CT -72.37864 41.36275 

CTR-06 Connecticut River, CT -72.37932 41.35323 

CTR-08 Connecticut River, CT -72.36533 41.34011 

COV-04 Cove Harbor, CT -73.49468 41.04477 

COV-01 Cove Harbor, CT -73.49904 41.03958 

COV-02 Cove Harbor, CT -73.5036 41.04227 

COV-03 Cove Harbor, CT -73.49928 41.04377 

DAR-03 Darien River, CT -73.48598 41.04336 

DAR-04 Darien River, CT -73.48382 41.04796 

DAR-01 Darien River, CT -73.4814 41.03846 

DAR-02 Darien River, CT -73.48587 41.04082 

EAB-O-07 Eastchester Bay, NY -73.80781 40.85024 
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Station ID Embayment Longitude Latitude 

EAB-O-06 Eastchester Bay, NY -73.81319 40.85211 

EAB-O-05 Eastchester Bay, NY -73.81038 40.85766 

EAB-I-04 Eastchester Bay, NY -73.81672 40.8628 

EAB-I-03 Eastchester Bay, NY -73.82306 40.8724 

EAB-I-02 Eastchester Bay, NY -73.82118 40.87824 

EAB-I-01 Eastchester Bay, NY -73.8207 40.88621 

EAB-O-09 Eastchester Bay, NY -73.80649 40.83259 

EAB-O-08 Eastchester Bay, NY -73.80829 40.84192 

FAR-04 Farm River, CT -72.85168 41.26177 

FAR-06 Farm River, CT -72.85837 41.25039 

FAR-07 Farm River, CT -72.85319 41.25123 

FAR-05 Farm River, CT -72.85405 41.25649 

FAR-03 Farm River, CT -72.85643 41.26441 

FAR-02 Farm River, CT -72.86422 41.26655 

FAR-01 Farm River, CT -72.86255 41.26836 

GOL-03 Goldsmiths Inlet, NY -72.47017 41.05373 

GOL-01 Goldsmiths Inlet, NY -72.46946 41.05073 

GOL-04 Goldsmiths Inlet, NY -72.47123 41.05303 

GOL-02 Goldsmiths Inlet, NY -72.47022 41.05165 

HEM-O-04 Hempstead Harbor, NY -73.67396 40.86077 

HEM-M-03 Hempstead Harbor, NY -73.65216 40.85365 

HEM-M-01 Hempstead Harbor, NY -73.65371 40.83043 

HEM-O-06 Hempstead Harbor, NY -73.65016 40.88365 

HEM-O-05 Hempstead Harbor, NY -73.67493 40.87349 

HEM-M-02 Hempstead Harbor, NY -73.65854 40.84172 

HOL-01 Holly Pond, CT -73.50337 41.05624 

HOL-02 Holly Pond, CT -73.49906 41.05487 

HOL-03 Holly Pond, CT -73.49446 41.0525 

HOL-04 Holly Pond, CT -73.4971 41.05092 

HOU-O-03 Housatonic River, CT -73.12158 41.17737 

HOU-O-04 Housatonic River, CT -73.11256 41.17121 

HOU-O-05 Housatonic River, CT -73.09952 41.16267 

HOU-O-01 Housatonic River, CT -73.11245 41.1976 
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Station ID Embayment Longitude Latitude 

HOU-O-02 Housatonic River, CT -73.11861 41.18895 

HIB-01 Hunter Island Bay, NY -73.79606 40.87446 

HIB-02 Hunter Island Bay, NY -73.79547 40.87637 

HIB-03 Hunter Island Bay, NY -73.79217 40.88172 

HIB-04 Hunter Island Bay, NY -73.78636 40.88178 

HUB-02 Huntington Bay, NY -73.40746 40.91044 

HUB-01 Huntington Bay, NY -73.42993 40.90936 

HUB-03 Huntington Bay, NY -73.41805 40.91777 

HUH-04 Huntington Harbor, NY -73.43865 40.89988 

HUH-06 Huntington Harbor, NY -73.43445 40.90499 

HUH-03 Huntington Harbor, NY -73.43205 40.89881 

HUH-02 Huntington Harbor, NY -73.42333 40.89666 

HUH-01 Huntington Harbor, NY -73.41805 40.88749 

LNE-O-06 Little Neck Bay, NY -73.7582 40.7888 

LNE-I-02 Little Neck Bay, NY -73.7608 40.7778 

LNE-I-01 Little Neck Bay, NY -73.75791 40.77224 

LNE-I-03 Little Neck Bay, NY -73.75823 40.78314 

LNE-I-05 Little Neck Bay, NY -73.76862 40.78606 

LNE-I-04 Little Neck Bay, NY -73.75061 40.78377 

LNE-O-09 Little Neck Bay, NY -73.75442 40.79884 

LNE-O-10 Little Neck Bay, NY -73.76992 40.80202 

LNE-O-07 Little Neck Bay, NY -73.77112 40.794 

LNE-O-08 Little Neck Bay, NY -73.76179 40.79561 

LLO-03 Lloyd Harbor, NY -73.44147 40.91093 

LLO-04 Lloyd Harbor, NY -73.43738 40.91889 

LLO-02 Lloyd Harbor, NY -73.45 40.91361 

LLO-01 Lloyd Harbor, NY -73.46734 40.91296 

MAM-01 Mamaroneck River, NY -73.72225 40.94088 

MAM-03 Mamaroneck River, NY -73.72894 40.94737 

MAM-04 Mamaroneck River, NY -73.73625 40.94367 

MAM-02 Mamaroneck River, NY -73.72717 40.94288 

MAN-I-02 Manhasset Bay, NY -73.71461 40.81244 

MAN-M-07 Manhasset Bay, NY -73.72375 40.82616 
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Station ID Embayment Longitude Latitude 

MAN-I-01 Manhasset Bay, NY -73.71316 40.80772 

MAN-I-03 Manhasset Bay, NY -73.70714 40.81586 

MAN-O-09 Manhasset Bay, NY -73.73613 40.83179 

MAN-O-10 Manhasset Bay, NY -73.73672 40.84517 

MAN-O-11 Manhasset Bay, NY -73.74556 40.84097 

MAN-M-08 Manhasset Bay, NY -73.72564 40.83644 

MAN-M-06 Manhasset Bay, NY -73.71454 40.83228 

MAN-M-05 Manhasset Bay, NY -73.70551 40.83064 

MAN-M-04 Manhasset Bay, NY -73.71242 40.82271 

MAT-02 Mattituck Creek, NY -72.55082 40.99702 

MAT-03 Mattituck Creek, NY -72.54506 41.00124 

MAT-05 Mattituck Creek, NY -72.5491 41.00997 

MAT-06 Mattituck Creek, NY -72.55664 41.01282 

MAT-01 Mattituck Creek, NY -72.53983 40.99671 

MAT-04 Mattituck Creek, NY -72.5471 41.0058 

MNC-01 Mill Neck Creek, NY -73.5675 40.89888 

MNC-02 Mill Neck Creek, NY -73.55809 40.90138 

MNC-03 Mill Neck Creek, NY -73.55167 40.90333 

MIL-01 Mill River, CT -73.27468 41.13761 

MIL-02 Mill River, CT -73.27949 41.13358 

MIL-03 Mill River, CT -73.28416 41.1317 

MIL-04 Mill River, CT -73.28766 41.12727 

NRH-01 New Rochelle Harbor, NY -73.77759 40.89548 

NRH-02 New Rochelle Harbor, NY -73.78096 40.89031 

NRH-03 New Rochelle Harbor, NY -73.78444 40.88806 

NRH-04 New Rochelle Harbor, NY -73.7881 40.88382 

NIR-I-02 Niantic River, CT -72.19027 41.35582 

NIR-I-03 Niantic River, CT -72.18295 41.34556 

NIR-O-07 Niantic River, CT -72.18174 41.33128 

NIR-O-08 Niantic River, CT -72.17707 41.32259 

NIR-I-04 Niantic River, CT -72.17941 41.35027 

NIR-I-01 Niantic River, CT -72.19166 41.36423 

NIR-O-06 Niantic River, CT -72.18646 41.33786 
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Station ID Embayment Longitude Latitude 

NIR-O-05 Niantic River, CT -72.17737 41.3397 

NIS-03 Nissequogue River, NY -73.20899 40.89408 

NIS-02 Nissequogue River, NY -73.20219 40.89071 

NIS-06 Nissequogue River, NY -73.21607 40.89874 

NIS-05 Nissequogue River, NY -73.21767 40.90121 

NIS-04 Nissequogue River, NY -73.22424 40.89892 

NIS-07 Nissequogue River, NY -73.22976 40.90427 

NIS-01 Nissequogue River, NY -73.20069 40.86397 

NPB-02 Northport Bay, NY -73.35544 40.92265 

NPB-07 Northport Bay, NY -73.39841 40.92496 

NPB-06 Northport Bay, NY -73.39183 40.91458 

NPB-05 Northport Bay, NY -73.38112 40.93054 

NPB-04 Northport Bay, NY -73.37555 40.91666 

NPB-03 Northport Bay, NY -73.36616 40.92906 

NPB-01 Northport Bay, NY -73.36417 40.91111 

NPH-03 Northport Harbor, NY -73.35972 40.90561 

NPH-02 Northport Harbor, NY -73.35583 40.89888 

NPH-01 Northport Harbor, NY -73.36131 40.89117 

NWH-O-01 Norwalk Harbor, CT -73.41195 41.06843 

NWH-O-02 Norwalk Harbor, CT -73.41526 41.06435 

NWH-O-05 Norwalk Harbor, CT -73.39131 41.07406 

NWH-O-04 Norwalk Harbor, CT -73.39851 41.06764 

NWH-O-03 Norwalk Harbor, CT -73.40758 41.06275 

NWH-I-07 Norwalk Harbor, CT -73.40073 41.07939 

NWH-I-06 Norwalk Harbor, CT -73.40425 41.08727 

NWH-I-05 Norwalk Harbor, CT -73.41003 41.09385 

NWH-I-04 Norwalk Harbor, CT -73.41419 41.09846 

NWH-I-03 Norwalk Harbor, CT -73.416 41.10205 

NWH-I-02 Norwalk Harbor, CT -73.41117 41.10799 

NWH-I-01 Norwalk Harbor, CT -73.41105 41.11738 

OYB-02 Oyster Bay, NY -73.52878 40.91181 

OYB-01 Oyster Bay, NY -73.53963 40.89789 

OYB-04 Oyster Bay, NY -73.51553 40.89036 
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Station ID Embayment Longitude Latitude 

OYB-03 Oyster Bay, NY -73.53113 40.88073 

POR-O-08 Port Jefferson Harbor, NY -73.08307 40.95637 

POR-O-09 Port Jefferson Harbor, NY -73.08649 40.96139 

POR-I-03 Port Jefferson Harbor, NY -73.09931 40.95557 

POR-I-02 Port Jefferson Harbor, NY -73.10069 40.9504 

POR-I-01 Port Jefferson Harbor, NY -73.10422 40.94861 

POR-O-10 Port Jefferson Harbor, NY -73.08729 40.968 

POR-M-06 Port Jefferson Harbor, NY -73.09524 40.9644 

POR-M-05 Port Jefferson Harbor, NY -73.10555 40.96579 

POR-M-04 Port Jefferson Harbor, NY -73.11192 40.97045 

POR-O-07 Port Jefferson Harbor, NY -73.07133 40.95141 

STA-05 Stamford Harbor, CT -73.54446 41.02405 

STA-06 Stamford Harbor, CT -73.53853 41.01981 

STA-03 Stamford Harbor, CT -73.53796 41.02906 

STA-01 Stamford Harbor, CT -73.54357 41.0352 

STA-02 Stamford Harbor, CT -73.53599 41.03353 

STA-07 Stamford Harbor, CT -73.54553 41.01754 

STA-04 Stamford Harbor, CT -73.53386 41.0248 

STO-O-04 Stonington Harbor, CT -71.9106 41.33843 

STO-O-06 Stonington Harbor, CT -71.90871 41.33237 

STO-O-05 Stonington Harbor, CT -71.91545 41.33408 

STO-O-07 Stonington Harbor, CT -71.90762 41.32727 

STO-O-08 Stonington Harbor, CT -71.91973 41.32764 

STO-I-01 Stonington Harbor, CT -71.91511 41.34485 

STO-I-03 Stonington Harbor, CT -71.91138 41.3422 

STO-I-02 Stonington Harbor, CT -71.9144 41.34298 
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A.6.c. Annual Task Calendar 

The annual task calendar describes when certain activities will occur. 

Table 3: Annual Task Calendar 
These tasks are repeated annually. 

Activity J F M A M J J A S O N D 

Kickoff meeting with UWS project team x x           

Develop draft QAPP and submit to UWS & EPA x x x          

Finalize QAPP, responding to comments from EPA   x x x        

Application process and group admittance to UWS; 
includes station selection and funding x x x x   x      

Equipment inventory, purchase, inspection, and testing x x x x       x X 

Field training and database-related training session(s)   x x         

Contact with analytical laboratory (for chlorophyll a 
samples)  x x x         

Field audits & midseason check in with Monitoring 
Group Leads or designated appointees     x x  x     

Monthly check ins with Monitoring Groups     x x x x x x x x 

Technical support to Monitoring Groups    x x x x x x x x x 

Sampling events     x x x x x x   

Data entry     x x x x x x x x 

Data review and validation of data entry      x x x x x x x 

Data uploads to STS-UWS website (must follow data 
review)  o           

Draft report   o           

Final annual report  o           

o indicates the year following sampling events 

A.7. DATA QUALITY OBJECTIVES 

Taken together, precision, accuracy and bias, representativeness, comparability, completeness, 
and sensitivity comprise the major data quality indicators used to assess the quality of the 
program’s data.  A summary of criteria are provided in Table 4. 

Definitions of these data quality indicator terms: 

• Precision is the degree of agreement among repeated field measurements of the same 
indicator and gives information about the consistency of methods.  It is typically defined 
as relative percent difference, or RPD. 
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• Accuracy is a measure of confidence that describes how close a measurement is to its 

“true” or expected value; it includes a combination of random error (precision) and 
systematic error (bias) components of both sampling and analytical operations. 

• Bias is the systematic or persistent distortion of a measurement process that causes 
errors in one direction. 

• Representativeness is the extent to which measurements actually represent the true 
environmental condition.  Parameters, station selection (including location of sampling 
point within the water column), time, and frequency of sample collection can all play a 
role in determining how representative a sample is.   

• Comparability is the extent to which data can be compared between sample locations or 
periods of time within a project, or between different sites.  

• Completeness is the comparison between the amount of valid or usable data the program 
originally intended to collect versus how much was actually collected.  

• Sensitivity is the capability of a method or instrument to discriminate between 
measurement responses representing different levels of the variable of interest. 

Table 4: Measurement Performance Criteria 

Data Quality Indicators Measurement Performance Criteria QC Sample and/or Activity Used to 
Assess Criteria 

Precision – overall RPD ≤ value indicated in Table 5 field duplicates 

Precision – analytical RPD ≤ value indicated in Table 5 analytical duplicates 

Accuracy / Bias 85% ≤ recovery ≤ 115% certified reference material 

Comparability standard procedures followed NA 

Completeness 
data from surface, mid (if applicable) and 
bottom at each station meet data quality 
objectives 

data completeness check 

Sensitivity value ≥ IDL* sample value check 

* IDL = instrument detection limit. This is a reporting limit based on the lowest standard accurately analyzed in the 
analysis.  

Precision - Precision objectives are listed in Table 5.  Precision is evaluated in the field by 
participants taking replicate measurements for at least 5% of samples, where applicable. For 
UWS samples, this means taking a replicate profile at one station per field day.  For water 
samples filtered and analyzed for extracted chlorophyll-a, two field replicates will be collected 
per sample day. When a multiparameter sonde is used, standards will be read before and 
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following a trip, within one day of the field day. Calibration of sondes will happen within one 
day of the sampling event. Multiparameter sondes can hold their calibrations for weeks. The 
pre and post sampling event readings can identify any potential drift outside of manufacturer 
recommendations for calibration. These values will be kept with all other data for review at the 
end of the project interval.   The frequency of field replicate measurements for each parameter 
are described in Table 7.   

Relative percent difference (RPD) of replicate samples is used as one index of precision; see 
Table 5.   This is defined as the absolute difference between the replicates divided by the 
average of the replicates. The allowable RPDs for each parameter are provided in Table 7. A 
difference greater than the designated RPD requires further investigation of the sample run. If 
the difference is large enough, it indicates failure (unless the average of the two samples is less 
than 10 times the method detection limit), and results in potential disqualification or flagging of 
data from that station depth, unless there is a reasonable and supported explanation for the 
inconsistency. Replicate precision will be analyzed by calculating the RPD using the equation: 

  RPD (%) = |x1 – x2| / ((x1 + x2)/2) * 100 

where x1 is the original sample concentration and x2 is the replicate sample concentration.  

The Microsoft Excel formula for calculating the RPD is: 

  = ABS(X1-X2) / ((X1+X2) / 2) * 100 

where X1 is the original sample concentration and X2 is the replicate sample concentration.  
The RPD is automatically calculated in the UWS data entry template for replicate profiles and 
field samples. 

Accuracy and Bias - Accuracy objectives are listed in Table 4.  Procedures used to test or ensure 
accuracy are described in Table 11.  While training and audits help to ensure measurement 
accuracy and precision, quantitative measures of accuracy for water quality monitoring are 
usually estimated using laboratory QC data (blank results, fortified matrix results, known QC 
samples, etc.). When a multiparameter sonde is used, standards will be read before and 
following a trip, within one day of the field day. Extracted chlorophyll a analysis will include a 
field replicate, laboratory blank and reference standards. 

Representativeness - Sample stations are selected to represent the water quality of the entire 
embayment using a probability-based sampling design4, as in the EPA National Coastal 

                                                      

4 Paul, J.F., J.L. Copeland, M. Charpentier, P.V. August, and J.W. Hollister. 2003, Overview of GIS applications in 
estuarine monitoring and assessment research. Marine Geodesy Journal 26: 63-72. 
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Assessment5. In this approach, a 0.42 km2 hexagonal grid is overlain on the site map. Three 
random stations are generated in ArcGIS in each section of the embayment within a hexagon. 
Large embayments will have hexagons for random station generation selected with the UWS 
Science Advisors. A minimum of four stations will be sampled in each embayment, with larger 
sites having up to twelve stations. The location of the station in each hexagon will be randomly 
generated, with two alternate locations also randomly generated, in case the original location is  
deemed unusable (e.g. too shallow or in the middle of a navigation channel). If none of the 
three random stations are accessible, a station will be determined as close as possible to a 
randomly generated station unless bias circumstances are identified. The Monitoring Program 
Coordinator will oversee station selection, providing GIS-based maps and station coordinates to 
groups participating in the Unified Water Study. At least one Scientific Advisor affiliated with 
the UWS will also advise on the choice of station locations. Stations used previously by a group 
are evaluated for bias before inclusion in the UWS.  

Sample collection timing and frequency for water quality stations are selected to capture data 
that are representative of embayment conditions. While tidal stage will vary among sampling 
dates, the timing relative to dawn was considered of greatest importance when sampling water 
quality stations to evaluate hypoxia in embayments. These very shallow systems are typically 
dominated by benthic primary producers (macroalgae, benthic microalgae, and seagrass) 
versus pelagic primary producers (pelagic microalgae / phytoplankton). When the sun rises, 
these primary producers quickly replenish the dissolved oxygen in the water column. One of the 
goals of this study is to evaluate the incidence of hypoxia in embayments, thus sampling close 
to dawn is more important than sampling at a specific tidal stage. Time of high and low tide and 
precipitation volumes are recorded and will be considered in the analysis of results. Any 
abnormal or episodic conditions that may affect the representativeness of sample data are 
noted and maintained as metadata. 

Macrophyte surveys are targeted qualitative assessments of areas in the embayment known to 
harbor macrophytes thus the random station generation does not apply to selection these 
locations. 

Comparability - The comparability of the data collected can be assured by using known 
protocols and documenting methods, analysis, sampling sites and stations, times and dates, 
sample storage and transfer, as well as laboratories and identification specialists; so that future 
surveys can produce comparable data by following similar procedures.  Examples of project 

                                                      

5 EPA, U.S. 2001. National Coastal Assessment: Field Operations Manual. U. S. Environmental Protection Agency, 
Office of Research and Development, National Health and Environmental Effects Research Laboratory, Gulf Ecology 
Division, Gulf Breeze, FL. EPA 620/R-01/003. 72 p. 
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procedures are available in the collection of Standard Operating Procedures (SOPs) provided in 
Appendix A of this document. 

Completeness –Minimum sample events for inclusion for water quality and macrophyte 
surveys are included in section A.6 of this document.  A report detailing the number of 
anticipated samples, number of valid results, and percent completion (number of valid 
samples/number of anticipated samples) for each parameter is produce automatically upon 
data entry into the UWS data entry template. 

Sensitivity – Sensitivity objectives are listed in Table 5. Sensitivity is the lowest detection limit 
of the method or instrument for each of the measurement parameters of interest. For 
analytical methods, these are the method detection limits (MDLs).  

Table 5: Data Quality Objectives 
 

Parameter Units Accuracy  
Precision  
(allowable 
RPD) 

Approx. Expected 
Range 

Sensitivity 
(Resolution 
or IDL) 

Depth 
(calibrated 
line) 

meters (m) ± 0.1 m 20% 0 – 50 m 0.1 m 

Depth (YSI 
EXO 1) meters (m) 

0 to 10 m ± 0.04% 
FS or ± 0.004 m 
 
0 to 100 m ± 0.04% 
FS or ± 0.04 m 
 
0 to 820 m ± 0.04% 
FS or ± 0.1 m 
 

20% 0 – 50 m 0.001 m 

Depth (Eureka 
Manta +35) meters (m) 

0 to 10 m ±0.02  
(±0.2% of FS)  
  
0 to 25 m ±0.05  
(±0.2% of FS)  
 
0 to 50 m ±0.1  
(±0.2% of FS)  
 
0 to 100 m ±0.2  
(±0.2% of FS)  
 
0 to 200 m ±0.4  
(±0.2% of FS)  

 
 
20% 
 
 

0 – 50 m  

0.01 m 
 
0.01 m 

 
0.1 m 

 
0.1 m 

 
0.1 m 
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Parameter Units Accuracy  
Precision  
(allowable 
RPD) 

Approx. Expected 
Range 

Sensitivity 
(Resolution 
or IDL) 

GPS 
coordinates 

decimal degrees 
(dec. deg.) 

± 7.8 m 
http://www.gps.gov/systems
/gps/performance/accuracy/  

for reference 
point on land, 
within 10 m 
(=0.0001 dec. de
g.)  

NA 1.02 m 

Temperature 
(YSI EXO 1)  degrees Celsius (°C) -5 to 35 °C ± 0.5 °C 

35 to 50 °C ± 0.05 °C 10% 4 – 26 °C 0.001 °C 

Temperature 
(Eureka 
Manta +35 )  

degrees Celsius (°C) ± 0.1 °C 10% 4 – 26 °C 0.01 °C 

Conductivity 
(YSI EXO 1) millisiemens (mS/cm)  

0 to 100 mS/cm ± 
5% of reading or 
0.0001 mS/cm; 
whichever is greater 
 
100 to 200 mS/cm ± 
5% of reading 

10% 0 – 50 mS/cm 
0.0001 to 0.001 
mS/cm, range-
dependant 

Specific 
Conductance 
(Eureka 
Manta +35) 

millisiemens (mS/cm) 

0 to 10 mS/cm ± 1% 
of reading or ± 
0.001 mS/cm 
 
10 to 100 mS/cm or 
± 1% of reading 

10% 0 – 50 mS/cm 
0.001 mS/cm 

 
0.01  mS/cm 

dissolved 
oxygen (YSI 
EXO 1) 
 

milligrams per liter 
(mg/L) = parts per 
million (ppm);  
 
percent saturation 
(% sat.) 

0 to 20 mg/l ± 1% of 
reading or 0.1 mg/L 
 
20 to 50 mg/l ± 5% 
of reading 
 
 
0 to 200% ± 1% 
reading or 1% air 
saturation, 
whichever is greater 
 
200 to 500% ± 5% 
reading   

20% 
0 – 14 mg/L 
 
0 – 120 % 

0.01 mg/L 
 
0.1 % sat. 

http://www.gps.gov/systems/gps/performance/accuracy/
http://www.gps.gov/systems/gps/performance/accuracy/
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Parameter Units Accuracy  
Precision  
(allowable 
RPD) 

Approx. Expected 
Range 

Sensitivity 
(Resolution 
or IDL) 

dissolved 
oxygen 
(Eureka 
Manta +35) 

milligrams per liter 
(mg/L) = parts per 
million (ppm);  
 
percent saturation 
(% sat.) 

 0 to 20 mg/l ± 0.2 
mg/l 
 
20 to 50 mg/l ± 10% 
reading 
 
0 to 200% sat. ±1% 
of reading or ±0.1 % 
sat. 
 
200 to 500% sat. 
±10% of reading 

20% 
0 – 14 mg/L 
 
0 – 120 % sat. 

 
0.1 mg/l 
 
0.1 % sat. 
 

chlorophyll a 
(laboratory) 

microgram per liter 
(µg/L) 

75 - 125 % recovery 
of a lab QC sample 
with known µg/L 

± 2 µg/L if 
< 15 µg/L; 
  
20% if 
> 15 µg/L 

0 – 30 µg/L; 
though higher 
concentrations 
may occur 

< 0.05 µg/L; see 
Project Lab SOPs 
in Appendix C 

chlorophyll a 
(YSI EXO 1) 

Relative Fluorescence 
Units (RFU), microgram 
per liter (µg/L) 

Chl: R2 > 0.999 for 
serial dilution of 
Rhodamine WT 
Solution from 0 to 
400 µg/L PC 
equivalents 

20% 

0 – 30 µg/L; 
though higher 
concentrations 
may occur  

0.01 RFU 
 
0.01 µg/L 

chlorophyll a 
(Eureka 
Manta +35) 

microgram per liter 
(µg/L) 

0.03 to 500 µg/L ± 
3% of full scale 20% 

0 – 30 µg/L; 
though higher 
concentrations 
may occur 

0.01 µg/L 

turbidity (YSI 
EXO 1) FNU* 

0 to 999 FNU ± 2% 
of reading or 0.3 
FNU, whichever is 
greater 
 
1000 to 4000 FNU 
0.1 FNU 

20% 0 – 200 FNU 

0 – 999 FNU: 0.01 
FNU 
 
1000 – 9999 FNU: 
0.1 FNU   

turbidity 
(Eureka 
Manta +35) 

NTU 

0 to 400 NTU ± 1% 
of reading ± 1 count 
 
400 to 3000 NTU ± 
3% of reading 

20% 0 – 200 NTU 
4 digits 
 
4 digits   

macrophyte 
amount 

choice of: 
none, some, lots 

This is a qualitative assessment, not quantitative. Photos are reviewed by 
a UWS Science Advisor or trained designee to confirm choice of amount. 
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A.8. SPECIAL TRAINING / CERTIFICATION 

UWS trainings are hands on full day events. They are designed with a wide range of experience 
in water quality monitoring; ranging from groups with an extensive existing water quality 
monitoring programs to groups with little to no water quality monitoring experience. The 
trainings help to ensure all groups are on the same understanding of project QAPP and SOPs. All 
Monitoring Groups are provided the SOPs and QAPP. They are required to read these 
documents. Monitoring Groups take notes on the project SOPs during training events to clarify 
any points that require extra attention. The objective of trainings is to have all Monitoring 
Groups, regardless of previous experience, following the project requirements in a unified 
manner.  

The Monitoring Program Coordinator shall ensure that all UWS Monitoring Groups receive 
appropriate training by organizing and conducting training events. The trainings are mandatory 
for new and veteran groups and have hands on elements for sonde calibration, filling in 
datasheets, macrophyte assessments, and filtering chlorophyll a. All topics are covered in 
guided step by step approach. Training will be assessed as described by checks in Section C.1 
Assessment and Response Actions.  

The Monitoring Program Coordinator enters training into the project database and records the 
following information: subject matter (i.e. what type of monitoring and procedures are 
covered), training course title, date and agenda, name and qualification of trainers, and names 
of participants trained with associated monitoring group name. The trainings and technical 
support offered through the Monitoring Program Coordinator, Monitoring Program Field 
Coordinator, and Science Advisors is in place for the duration of the project. This will ensure 
new and veteran groups have a reliable source for prompt answers to their inquiries. Groups 
are prompted to email or call the Monitoring Program Coordinator or Monitoring Program Field 
Coordinator with their questions. If needed, the Science Advisors will be consulted. This support 
is mentioned throughout the project duration and emphasized at the trainings. Trainers remind 
trainees to call at any hint of a question or issue so it can be resolved.  

The Monitoring Program Coordinator worked closely with the Science Advisor signatories on 
this QAPP to confirm procedures are appropriate. He was part of the three person team leading 
UWS Tier I trainings around Long Island Sound in 2017.  The Coordinator oversees Save the 
Sound’s Water Quality Program which samples water for pathogen-indicator bacteria and 
participates in the UWS Tier I & II monitoring. The Coordinator holds a Bachelor of Science 
Degree in Environmental Studies from University California Santa Barbara and a Master’s of 
Science Degree in Environmental Science and Management from Sacred Heart University.   

Project training shall take place as specified in Table 6. 
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Table 6: Project-Specific Training 
Training:  Type & 
Description 

Trainer(s) Training 
Date(s) 

Trainees Location of Training 
Records 

UWS Standard 
Operating Procedures 
and Methods, QAPP, 
and Data Entry Training 
 

- General water 
quality 
parameter 
information 

- Sonde calibration 
and field training 

- Chlorophyll a field 
collection, 
filtering, 
preservation, & 
transport 

- QAPP review and 
data entry 

UWS Monitoring 
Program Coordinator, 
UWS Field 
Coordinator, UWS 
Science Advisor(s), 
and other personnel 
under the supervision 
of the listed trainer(s) 

Annual; Spring 
before 
sampling 
season 
commences 

All participating 
UWS groups will 
send 1-3 
representatives  

Office of the UWS 
Monitoring Program 
Coordinator; digital 
record of attendees 
and agenda stored on 
computer and backed 
up on Save the Sound 
S-Drive 

A.9. DOCUMENTS AND RECORDS 

Calibration and Sample Event Datasheet and Field Datasheet will be completed by Monitoring 
Groups before, during, and after water quality station sampling event respective of information 
being entered.  It will include calibration and pre and post readings on the sonde, sample event 
data, and all field data collected for the sampling event. 

Macrophyte Field Datasheet will be completed upon every macrophyte survey. Photographs 
must accompany and be identified in this datasheet.  

Sample Labels will be put on all sample containers. Labels will include the station name, 
organization name, date, time, sample id, and type of sample. Samples needing containers with 
labels are filters for extracted chlorophyll a. Detailed instructions for chlorophyll a filters are 
provided in the UWS SOP Chlorophyll in Appendix A.  

Chain of Custody (COC) forms will accompany samples from collection sites to laboratories.  
COC forms will be signed by collectors and all individuals who gain custody of the samples until 
they arrive at a lab.  Information will agree with the label information on the sample containers 
and field datasheet.   

Training records and field audit information will be kept by the Monitoring Program 
Coordinator. 
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The electronic project database shall be organized and protected from loss and damage 
through proper back-up of digital data on Save the Sound’s S-Drive. 

No scientific collecting permits or certificates of permission are required. 

The specific forms to be used for this project are provided in Appendix B. 

B. Data Generation and Acquisition 

B.1. SAMPLING PROCESS DESIGN (EXPERIMENTAL DESIGN) 

Estuary water quality stations were selected to represent the water quality of the entire 
embayment using a probability-based sampling design6, as in the EPA National Coastal 
Assessment7. Monitoring Program Coordinator and a UWS Science Advisor advised on the 
choice of station locations. The UWS assigned unique ID codes for the embayments, reporting 
regions of the embayment, and stations. Water quality stations can be viewed in section A.6.b 
of this document. 
 
Qualitative macrophyte stations are selected based on local knowledge and observation of the 
embayment during the course of the May and June sampling events. They are targeted to areas 
of macrophyte abundance. Monitoring Program Coordinator and a UWS Science Advisor 
advised on the choice of station locations. UWS SOP Qualitative Macrophytes describes the 
process for sampling locations for macrophytes. These stations are selected using an adaptive 
process that requires observations during May and June sampling events. These observations 
identify the best locations for high macrophyte abundance. The qualitative macrophyte 
sampling can be classified as judgmental design resulting in directed sampling information to 
complement the water quality station data.  Macrophyte stations may change from year to year 
but records of locations are maintained by the UWS Monitoring Program Coordinator. 

Parameters, number and location of sampling sites, sampling time of day, frequency, and 
season are selected to meet the monitoring objectives referred to in Section A.6.a.  

Sampling design components are described below:   

                                                      

6 Paul, J.F., J.L. Copeland, M. Charpentier, P.V. August, and J.W. Hollister. 2003, Overview of GIS applications in 
estuarine monitoring and assessment research. Marine Geodesy Journal 26: 63-72. 

7 EPA, U.S. 2001. National Coastal Assessment: Field Operations Manual. U. S. Environmental Protection Agency, 
Office of Research and Development, National Health and Environmental Effects Research Laboratory, Gulf Ecology 
Division, Gulf Breeze, FL. EPA 620/R-01/003. 72 p. 
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Sampling Safety.  Personal safety shall be a primary consideration in all activities, including 
selection of sampling stations, dates, and training programs.  No sampling shall occur when 
personal safety is thought to be compromised.  The signatory of each participating group on 
this QAPP shall confer with their respective field teams before each sampling event to decide 
whether adverse weather or other conditions pose a threat to safety and will cancel/postpone 
sampling when necessary.  Sampling shall take place in teams of two or more.  Samplers shall 
wear life vests when required, in adverse conditions in boats or wading in waters under difficult 
conditions.  Samplers shall wear proper clothing to protect against the elements. 

Design Considerations.  A summary of design considerations incorporated into this project are 
included in Table 7. Specifics on the design approaches to the number of stations, depth of 
sampling, and frequency of sampling and time of day of sampling are included in the UWS SOP 
Station Selection SOP and UWS SOP Sampling Plan, provided in Appendix A. A summary of 
general design approaches to the number of stations, depth of sampling, frequency of 
sampling, and time of day are included here: 

There are189 water quality stations monitored across the UWS Tier I study sites. Approximately 
99 macrophyte stations will be monitored across the UWS Tier I study sites. The macrophyte 
stations are confirmed by the beginning of the macrophyte monitoring window described in 
UWS SOP Macrophytes. Sonde profiles for water quality parameters at water quality stations 
will be sampled 0.5 m below the surface, 0.5 m above bottom, mid-depth if total depth >10 m; 
if total depth is less than 1.5 m, only a mid-depth reading will be collected. Extracted 
chlorophyll a samples will be taken from a bucket. Two filters and a corresponding chlorophyll a 
sonde reading will be taken per sampling event. Land-based macrophyte stations will be 
photographed from land. Rake toss macrophyte stations will be photographed from land or 
boat.  

Table 7: Sampling Approaches.  
Assessment Type: Water Quality Stations.  

Indicators Number of sample locations Frequency, 
duration, 
special 
conditions 

Field survey QC 

GPS: latitude & 
longitude in decimal 
degrees; NAD83 
coordinate system or 
record system used   

every station 

- every 
sample 
date,  

 

- within 3 
hours of 
sunrise,  

 

repeat readings every time a 
station is sampled.  

coordinates indicating a 100 
m or greater discrepancy will 
be assessed and documented 
in final report. 

reference land site, once per 
sampling event 

once per field day,  
take readings twice at the last 
station sampled 
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Indicators Number of sample locations Frequency, 

duration, 
special 
conditions 

Field survey QC 

station depth 

once per field day,  
take readings twice for 
replicate at the last station 
sampled 
 
calibration per SOPs 
 

sample depth every station: 

if station depth < 1.5 m, mid-depth; 

if station depth > 1.5 m & < 10 m, 
0.5 m below surface and 0.5 m above 
bottom; 

if station depth > 10 m, 0.5 m below 
surface, 0.5 m above bottom, and 
mid-depth 

temperature 

salinity 

dissolved oxygen 

turbidity 

every station , 0.5 m below surface 
 
once per sampling event from bucket 
at reference station 

chlorophyll a 

take readings twice for 
replicate at the last station 
sampled 

calibration per SOPs 
 
collect filter and sonde 
readings at reference station  

Stations are representative, defined clearly in respective SOPs 
  
Assessment Type: Qualitative Macrophyte Abundance. Sampling sites will be targeted to areas where 

macrophytes collect or are in high biomass. 
Indicators Number of 

sample 
locations 

Frequency, duration, special conditions Field survey QC 

GPS 
coordinates 

Every 
station 

Sample 3 days during the 3-week period starting July 
15 and ending August 7. Try to sample once per 
week. If this is not possible, sample such that you 
maximize the days between sampling. All three days 
cannot be sampled in the same 7-day window. 2 
sampling events or an event outside this time criteria 
may be accepted in unforeseeable circumstances. 
Consultation with Monitoring Program Coordinator 
and UWS Science Advisor is necessary for this 
decision.  See UWS SOP Macrophytes for additional 
details. 

repeat readings every 
time a station is sampled. 

coordinates indicating a 
100 m or greater 
discrepancy will be 
assessed and 
documented in final 
report 

reference land site, once 
per sampling event 

Macrophyte 
Abundance 

Photos and assessment 
(none, some, lots) of 
each sample are 
reviewed by the 
Monitoring Program 
Coordinator and UWS 
Science Advisor 
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Stations are targeted, defined clearly in SOP 

B.2. SAMPLING METHODS 

Pre-coordination shall occur with external lab(s) to ensure that sample collection procedures 
meet lab needs. Groups will be assigned to a laboratory but it will be acceptable for a group to 
provide filters to an alternate lab if necessary. The project chain of custody form has a line that 
identifies which lab is analyzing the samples. The three labs listed in this section have met our 
quality guidelines and are the only acceptable project labs. The labs selected for this study with 
assigned Monitoring Groups are 

1. Vaudrey Lab, contact: Jamie Vaudrey, jamie.vaudrey@uconn.edu, 860-405-9149,
Department of Marine Sciences, University of Connecticut, 1080 Shennecossett Road,
Groton, CT 06340

1.a Save the River – Save the Hills, Connecticut River Conservancy, New England Science &
Sailing  Foundation

2. New England Interstate Water Pollution Control Commissions – Interstate Environmental
Commission Lab, contact: Evelyn Powers, epowers@iec-nynjct.org, 718-982-3792, c/o
College of Staten Island-CUNY, 2800 Victory Blvd., Building 6S, Room 106, Staten Island, NY
10314 

2.a Coalition to Save Hempstead Harbor, Friends of the Bay, Cornell Cooperative Extensions 
of Suffolk County, Salonga Wetland Advocates Network, Setauket Harbor Task Force, Group 
for the East End, Derecktor Shipyards, Save the Sound – Connecticut Fund for the 
Environment, NEIWPCC – Interstate Environmental Commission District 

3. Earthplace, Inc. (Harbor Watch), contact: Sarah Crosby, s.crosby@earthplace.org, 203-557-
4403, 10 Woodside Lane Westport, CT 06880

3.a SoundWaters, Town of Darien, Maritime Aquarium at Norwalk, Earthplace, Inc. (Harbor 
Watch), Town of Fairfield Conservation Department, Town of Stratford Conservation 
Department, Friends of the Farm River Estuary

The Monitoring Program Laboratory Coordinator will conduct at least one inter-lab comparison 
for chlorophyll a analysis by sending three filters gathered from the same, well-stirred bucket of 
embayment water to each lab. The same volume of water will be filtered through each filter. 
The intercomparison of chlorophyll a analysis among labs will be conducted early in the 
sampling season. For a chlorophyll concentration that is at least three times the highest 
practical detection limit (lab detection limit) among the labs, the RPD of intercomparison 
should be less than or equal to 20% for all samples. An RPD greater than 20% will trigger 
additional intercomparisons including analysis of the same standards (manufacturer and target 
concentration) by all labs specified in the project. 



 
Save the Sound/CT Fund for the Environment 

Unified Water Study Tier I - QAPP 
Page 64 of 166 

 
The Monitoring Program Field Coordinator will setup meet points for Monitoring Groups to 
drop off chlorophyll a filters. This is not mandatory but an option for Monitoring Groups to limit 
the travel necessary for transport of samples to the laboratory. 

To comply with UWS program guidelines, all sample collections for this project shall follow 
detailed methods on how samples will be collected and preserved as stated in the standard 
operating procedures (SOPs) contained in Appendix A of this document. The labs have reviewed 
the SOP for chlorophyll a sampling and confirms they are appropriate for the select analysis.  

A summary overview of sample collection methods is provided in Table 8. A summary of field 
sampling considerations is provided in Table 9. 

Any filters collected for chlorophyll a analysis will be stored in a cooler, on ice during the 
sampling trip. The cooler designated for these samples will not be used for the storage of 
macrophytes or food. 

All deviations from the Standard Operating Procedures of this QAPP will be documented and 
subsequently reviewed by the Monitoring Coordinator and the project Science Advisors. This 
information will be available to all signatories at the completion of this project at which time 
acceptability of data will be determined.   

Table 8: Overview of Sample Collection Methods 
Assessment Type: Water Quality Parameters 
NA indicates the category is not applicable for that parameter. In situ indicates the sample is read directly from the 
water column or position. 

Parameter(s) Container Type(s) and 
Preparation  

Minimum 
Sample Quantity 
per Sample 
Depth (unless 
otherwise noted) 

Sample 
Preservation 

Maximum 
Holding Time 

GPS coordinates in situ 1 / station 

transfer to digital 
format, maintain 
back-up copies of 
digital data 

NA 

station depth in situ 1 / station 

transfer to digital 
format, maintain 
back-up copies of 
digital data 

NA 

sample depth (metered 
line) in situ 

1, and for 
remainder of the 
sampling event if 
the 
intercomparison 
with project 
sonde and line is 
> 0.3 m 

transfer to digital 
format, maintain 
back-up copies of 
digital data 

NA 
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Parameter(s) Container Type(s) and 
Preparation  

Minimum 
Sample Quantity 
per Sample 
Depth (unless 
otherwise noted) 

Sample 
Preservation 

Maximum 
Holding Time 

multiparameter sonde: 
• depth 
• temperature 
• salinity 
• dissolved oxygen 
• turbidity 
• chlorophyll a 

in situ 

1 / sample depth 
and a second 
reading for each 
depth at the last 
station of the 
day 

transfer to digital 
format, maintain 
back-up copies of 
digital data 

NA 

chlorophyll a 
(extracted, fluorometric 
analysis) 

Large bucket rinsed 
three times with 
surface water. Bucket 
volume must 
accommodate sonde 
for reading in situ 

Filtered sample 
volume must be 
sufficient to 
provide “color” 
on the filter pad; 
10 mL to 180 mL. 
2 filters collected 
and one sonde 
reading from 
bucket per 
sampling event 

GF/F filter is blown 
dry with a 60mL 
syringe and stored 
in the dark (foil 
wrapped), on ice; 
transferred to -
20°C freezer within 
12 hours 

28 days 

 
 
 
Assessment Type: Qualitative Macrophyte Abundance                                                                  (NA = not applicable) 

Parameter(s) Container Type(s) and 
Preparation  

Minimum Sample 
Quantity  

Sample 
Preservation 

Maximum Holding 
Time 

GPS coordinates in situ 1 / station 

transfer to digital 
format, maintain 
back-up copies of 
digital data 

NA 

macrophyte 
abundance digital photos 

1 / sample 
(a sample is a 
single rake toss or 
required distance 
for soft shoreline 
photo) 

transfer to a 
computer, upload 
to online datasheet 

NA 

Table 9: Overview of Field Sampling Considerations 
Sample Type Parameter(s) Sampling Considerations 

in-situ sampling station depth Note the tidal stage and time of day. Depth varies greatly 
over the tidal cycle. 

in-situ sampling, 
GPS 

GPS: latitude & longitude in 
decimal degrees;  NAD83 or 
WGS84 coordinate system, 
record system used 

NAD83 or WGS84 coordinate system, record system used; 
check GPS accuracy relative to a known, fixed location 
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Sample Type Parameter(s) Sampling Considerations 

in-situ sampling, 
multiparameter 
sonde 

depth 
temperature 
salinity 
dissolved oxygen 
turbidity 
chlorophyll a fluorescence 

Sample within 3 hours of sunrise.  
Inspection, maintenance, pre-calibration and post-
checking of probes and instruments are critical to 
achieving accurate and precise measurements. 

grab samples - 
i.e. collection of 
a water sample 

chlorophyll a 
Keep careful and accurate track of volume of water passed 
through each filter pad, quantitation is impossible without 
this value. 

macrophyte 
abundance macrophyte abundance Be sure to photograph all sites and samples. Record 

identifier for each photo on the datasheet. 

B.3. SAMPLE HANDLING AND CUSTODY 

Sample handling and labeling procedures shall be in compliance with project Standard 
Operating Procedures (SOPs). Chlorophyll a samples are the only samples included in this 
project that require labeling and a Chain of Custody Form. These filters will be transported on 
ice in a cooler to the freezer on the same day as sampling occurs. Filters will always be 
transported on ice with no more than 24 hours out of freezer to avoid thawing. 

Sample labels will be associated with:  station name, date, time, volume filtered, sample id, 
type of sample, and organization name. These details may be written on the label. Information 
will also be filled in the field data sheet. 

Chain of Custody shall be tracked as detailed in the SOPs. The project Chain of Custody form is 
provided in the SOPs in Appendix B. 

The following steps shall be taken to avoid sample mislabeling: 
 
Labels will be prepared in advance and cross checked with the field datasheet as much as 
possible before sampling event. Field team will check data sheet versus sample filter labels 
before storing in the cooler for transport to a freezer.  
 

B.4. ANALYTICAL METHODS 

To comply with the requirements of the UWS Program, all analytical methods used in the 
Monitoring Program, including methods used by laboratories performing analyses for the 
project, shall be based on standardized laboratory methods.   

All analytical methods used for this project are be provided in Appendix C.  

Table 10 provides an overview of the analytical methods utilized in this Monitoring Program. 
The SOPs associated with these methods are included in Appendix C. 
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Table 10: Overview of Analytical Methods, both of these options may be used and confirmed in respective 
project laboratory SOP in Appendix C. 

Parameter Method # Source of 
Method Typical MDL  

Alternative Applications 
Special Provisions 
“Kit” availability 

Chlorophyll a 

SM 10200 H 
 

Standard 
Methods, 21st 
edition < 0.05 µg/L; 

see Project 
Lab SOPs in 
Appendix C 

An analytical lab may follow the method as 
proscribed or use a modification to the extraction 
method (elimination of grinding and second 
filtering): 
Whole GF/F filter is extracted in 90% acetone, in 
a -20°C freezer, for 12 to 18 hours. 
The GF/F filter is removed. 
The sample is centrifuged (675 g for 15 min, or 
1000 g for 5 min). 
This procedure eliminates the possibility of 
changing the extracted concentration through loss 
of sample or volatilization of acetone during 
grinding and second filtering of extracted sample.  

EPA 445.0 EPA 

B.5. QUALITY CONTROL 

Lab Quality Control (QC) protocols shall be discussed with the external lab facility or contractor 
analyzing chlorophyll a samples prior to sampling to ensure acceptability.  

Quality control shall be discussed and defined prior to sampling (e.g., during training). 

Project lab intercomparison will be undertaken by the Monitoring Program Lab Coordinator.  

Details on quality control procedures are provided in Table 11. 

Table 11: Quality Control Measures 
Note that 5% of field samples equates to one station per field day sampled as replicate. 
Sample Type Instrument/ 

Parameter 
Accuracy Checks Precision Checks % Field QC 

Samples 
(blanks and 
field duplicates) 

GPS Coordinates GPS or Smart Phone app / 
GPS coordinates 

compare location 
of reference site 
to Google Earth 
coordinates 

readings at a land-
based reference point 
and duplicate readings 
at one station 

1 / field day 

Station Depth metered line / depth re-measure line replicate readings at 
one station 5% 

Multiparameter sonde 

depth, temperature, 
conductivity, dissolved 
oxygen, turbidity, chlorophyll 
a 

Pre-survey 
calibration and 
post-survey 
checks 

duplicate profiles at 
one station and 
readings recorded only 
when values are stable 

5% 

water samples - grab fluorometric determination 
of extracted chlorophyll a 

acetone blank, 
standard 

QC check for 
multiparameter sonde 100%  
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Sample Type Instrument/ 

Parameter 
Accuracy Checks Precision Checks % Field QC 

Samples 
(blanks and 
field duplicates) 

Macrophyte abundance observation / macrophyte 
abundance 

photos of all 
assessments 

photos of all 
assessments 

100% 
photos are 
required for 
inclusion of the 
data in the 
UWS 

 

B.6. INSTRUMENT / EQUIPMENT TESTING, INSPECTION AND MAINTENANCE 

Maintenance of instruments and equipment shall occur as needed during the field season. 
Annual maintenance and intercalibration assurance will be conducted by Earthplace, Inc. 
(Harbor Watch), the organization designated as equipment managers for the UWS program. 

Records of equipment inspection, maintenance, repair and replacement shall be kept in a 
logbook. A backup of the logbook will be kept in a separate location. If the logbook is digital, 
appropriate backups of the computer files will be maintained by Harbor Watch and sent to the 
Monitoring Program Coordinator. Laboratory files for project laboratory equipment will be 
maintained by Project Laboratories: Earthplace, Inc. (Harbor Watch), University of Connecticut, 
and Interstate Environmental Commission.  

Table 12: Instrument / Equipment Inspection and Testing Procedures 
Equipment Type Inspection Frequency Type Inspection Maintenance, Corrective Action 

GPS unit before each sampling 
date battery life charge batteries 

depth line 
annually, or when a 
potential problem is 
noted 

check the calibrated line against 
a meter tape 

wipe tape after each use, 
if line has stretched or is 
damaged, replace immediately 
and note recent data as 
questionable 

multiparameter sonde before each sampling 
date 

battery life, electrical 
connections, sensor condition 

charge batteries, spare sensors as 
appropriate, batteries 

filtering apparatus 
(chlorophyll a) before each use proper functioning, clean 

storage spare filters and syringe 

collection rake, rope before each collection visually for integrity repair, replace  keep spares on 
hand 

B.7. INSTRUMENT / EQUIPMENT CALIBRATION AND FREQUENCY 

Calibration shall occur within a day prior to a sampling trip.   
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Records of calibration shall be kept in a logbook (hard copy or digital, with back-ups). 
Calibration records shall be maintained for a minimum of four years, ideally longer.  Monitoring 
Groups will deliver calibration records to the Monitoring Program Coordinator. These records 
and digital backups will be saved on Save the Sound’s S-Drive for duration of the project.  

A summary of calibration procedures for instruments and equipment is provided in Table 13. 

Detailed calibration procedures are described in SOPs contained in Appendices A. 

Table 13: Instrument / Equipment Calibration Procedures 
Instrument Inspection and 

Calibration Frequency 
Standard of Calibration 
Instrument Used 

Corrective Action 

calibrated lines (for 
depth) annually tape measure recalibrate or replace with 

calibrated line 

multiparameter sonde before each sampling 
run standard solutions according to UWS and  

manufacturer’s instruction 

B.8. INSPECTION / ACCEPTANCE OF SUPPLIES AND CONSUMABLES 

The procedures for inspection and acceptance of supplies and consumables listed in Table 14 
shall be followed by the Monitoring Groups.  

Table 14: Supplies Inspection and Acceptance Procedures 

Supplies Inspection 
Frequency Type of Inspection Available Parts Maintenance 

calibration 
standards  

before each 
sampling date 

visual inspection of 
quantity and 
expiration date 

spare, fresh solutions 

storage according to 
manufacturer’s 
recommendations, annual 
replacement at beginning 
of sampling season 

sonde sensors, 
filters 

before each 
sampling date 

visual inspection of 
quantity, integrity spares 

storage according to 
manufacturer’s 
recommendations 

field and lab 
sample sheets 

before each 
sampling date visual additional copies  

cooler before each 
sampling date cleanness, ice packs  annually or as needed 

B.9. NON-DIRECT MEASUREMENTS 

To provide high-quality data to enhance the interpretation of data collected as part of this 
Monitoring Program, data may be acquired from qualified sources approved by Monitoring 
Program Coordinator. NOAA tide gauges will be used for tide information. Precipitation will be 
acquired from local weather stations that log reasonable (in respect to northeastern USA 
conditions) volumes. Precipitation data out of the expected annual volumes and the observed 
conditions will be flagged and discussed with Monitoring Program Coordinator and shared with 
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quality assurance personnel for review and potential disqualification. External data sources are 
described in Table 15. 

Table 15: Non-Project Data Validity    
 The following data will be used as part of the Monitoring Program. This is a secondary use of data.    

Title or 
descriptive name 
of data 
document. 

Source of 
data. 

QAPP 
written? 
Y/N 

Notes on quality of data. 

Planned restrictions in 
use of the data due to 
questions about data 
quality. 

time of low and 
high tide 

NOAA tide 
gauges 
recorded on 
field data 
sheet 

N 

NOAA has internal requirements 
for data suitability.. High and low 
tide data are not generally 
available at the embayment. Data 
from NOAA tide gauges are 
acceptable; data are used in broad 
scale, to determine the potential 
impact of stage in tidal cycle on 
the day of sampling. 

Data quality is acceptable. 
However, local tidal stage 
will differ from the 
nearest NOAA gauge even 
when corrected for 
difference in location. 
These data are rough 
predictors only. 

high and low 
temperature and 
precipitation 
within the 24 
hours prior to the 
field trip 

local 
weather 
station 
recorded on 
field data 
sheet 

N 

Air temperature within the last 24 
hours are not generally available 
at the embayment. Data from 
nearby weather stations are 
acceptable; data are used in broad 
scale, to determine the potential 
impact of weather on the day of 
sampling. 

Data will be used in 
comparing among 
embayments or among 
dates, as a general 
indication of weather 
during the day prior to 
sampling. 

 

B.10. DATA MANAGEMENT 

Field teams shall record data on field sheets, review them, and turn over to respective 
Monitoring Group Lead or designated appointee. 

Monitoring Group Leads or designated appointees shall review sheets and confer with field 
teams on any needed corrective action.   

The designated person shall fill out the chain-of-custody form for forwarding samples to the 
external laboratory.  Each person who handles or transports samples shall also sign the 
custody form upon receipt of the samples. Chain of custody forms will follow samples to the 
lab and back to Monitoring Program Lab Coordinator by mail or pickup after each analysis 
run is completed. Alternatively, scanned copies may be emailed or faxed.  These copies will 
be sent to Monitoring Group Leads or designated appointees. 

Once laboratory analyses are complete, the laboratory personnel shall deliver (digital or hard 
copy) lab results to the Monitoring Program Lab Coordinator or arrange for pickup. These 
results will be sent to all Monitoring Group Leads or designated appointees.  
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The Monitoring Group Lead or other trained designee will enter raw field and lab data into the 

project computer system.    

Computer-entered data shall be compared with field sheets for accuracy.   

Original data sheets will be stored by the Monitoring Group Leads or designated appointees, 
following data entry into the UWS data entry template. 

Digital back-ups and copies of the non-digitized data will be made and stored in a separate 
location designated by the Monitoring Group Lead or designated appointees and delivered 
to the Monitoring Program Coordinator. 

Documentation of data recording and handling, including all problems and corrective actions, 
shall be included in all preliminary and final reports. 

Table 16 in this document accurately represents the procedures utilized by the UWS for data 
management, review, validation, and verification. 

Table 16: Data Management, Review, Validation, Verification Process Summary 
The term “Field sampler” refers to the person conducting the sampling in the field. 

Activity By whom Corrective action, if needed 

Conduct field audits of Monitoring Groups 
performing calibrations and demonstrating 
field procedures.  

Monitoring Program Field 
Coordinator or appointed 
designee 

Correct any discrepancies with this 
QAPP or SOPs 

Check labels just prior to sampling, to 
ensure correct labeling of container. 

Field sampler Correct label  

At time of sampling, record data, sign field 
sheets. 

Field sampler Remind samplers of proper 
procedures; retrain if needed. 

Fill out, sign chain of custody (COC) forms 
for any samples going to lab. 

Field sampler or 
designated person 

Remind person of proper 
procedures; retrain if needed. 

Before turning field sheets over to 
Monitoring Group Lead or designated 
appointee, check for reasonableness to 
expected range, completeness. 

Field sampler Resample if feasible; otherwise, flag 
suspect data. 

Upon receipt of field sheets, recheck for 
reasonableness to expected range, 
completeness, accuracy, and legibility.   

Monitoring Group Lead or 
designated appointee 

Confer with field sampler(s) 
immediately or within 24 hours.  
Resample if feasible; otherwise, flag 
suspect data. 

Upon receipt of samples, field sheets and 
COC forms, check to see that sheets and 
forms correspond to number of samples, 
condition of samples as stated on COC 
forms.  Sign COC forms. 
Copies of field sheets and COC forms are 
made, given to Monitoring Program 
Coordinator. 

Monitoring Group Lead or 
designated appointee 

Contact field samplers as needed to 
locate missing samples, data 
records.  In case of missing/spoiled 
samples or data records, authorize 
resampling as needed and feasible.  
If resampling is not feasible, flag all 
suspect data. 
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Activity By whom Corrective action, if needed 

Upon completion of laboratory analyses, fill 
out lab sheets, including data on QC tests.   

External Lab Re-analyze if possible.  If not, confer 
with Monitoring Program 
Laboratory Coordinator.  Flag all 
suspect data. 

Upon receipt of lab data, review for 
completeness and legibility. 

Monitoring Group Lead or 
designated appointee 

Confer with Monitoring Program 
Laboratory Coordinator. 

Upon completion of data entry, compare 
with field/lab sheets for accuracy.  

Monitoring Group Lead or 
other volunteer.  Data 
entry personnel may 
review their own work, 
but it cannot be on the 
same day as data entry. 

Re-enter or correct data. 

Translate data into preliminary data reports: 
run statistical analyses and/or prepare 
graphical summaries of data.  Check for 
agreement with QC objectives for 
completeness. 

Monitoring Program 
Coordinator 

Confer with QA Officers and UWS 
Science Advisor(s). Flag or discard 
suspect data. 

In-season (at least once) and end of season 
review of collected data sets (individual 
sample runs and season-total compilations); 
review for completeness and agreement 
with QC objectives and DQOs. 

Monitoring Group Lead or 
designated appointee 

Flag suspect data.  Confer with 
Monitoring Program Quality 
Assurance Officer. 

Data Management Systems – spreadsheets, databases, statistical or graphical software 
packages, location of data records (paper and electronic), are described here: 

All data will be entered from field data sheets to an Excel spreadsheet for storage and retrieval 
by Monitoring Group Leads and appointed individuals. Digital copies of all datasheets will be 
kept on file on the S-Drive server in Save the Sound office for at least 4 years with a plan to 
keep records for duration of the project and beyond. The S-Drive is backed up weekly. 

C. Assessment and Oversight 

C.1. ASSESSMENT AND RESPONSE ACTIONS  

The Monitoring Program Coordinator and UWS Science Advisors will identify and effectively 
address any issues that affect data quality, personal safety, and other important project 
components. The progress and quality of the monitoring program shall be assessed to ensure 
the objectives are being accomplished. The Monitoring Program Coordinator and appointed 
designees will check at the end of every month from May - October to confirm the following: 
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a. Monitoring is occurring as planned. 
b. Sufficient written commentary and supporting photographs exist. 
c. Sufficient field members are available for all sampling groups. 
d. Samplers are collecting in accordance with project schedules. 
e. Datasheets and custody control sheets are being properly completed and signed. 
f. Retraining or other corrective action is implemented at the first hint of non-compliance 

with the QAPP or SOPs. 
g. Labs are adhering to the requirements of this QAPP in terms of work performed, 

accuracy, acceptable holding times, timely and understandable results and delivery 
process. 

h. Data management is being handled properly, i.e. data are entered on a timely basis, is 
properly backed up, is easily accessed, and raw data are properly stored in a safe place. 

i. Procedure for developing and reporting the results exists. 
 
Monitoring Group skills will be reviewed during field audits of groups following UWS protocols 
overseen by the Monitoring Program Quality Assurance Officer and Field Coordinator. These 
audits will include reviewing the SOPs and QAPP. The Monitoring Program Field Coordinator or 
designee will observe each monitoring groups undertaking calibrations and field procedures 
once in May-June and follow up calls with Monitoring Groups will be scheduled after initial field 
audits. Field procedures will be reviewed from a set location on the water that does not need to 
be a UWS monitoring station. A dock or boat in a slip will be appropriate for these field audits. 
A midseason check in call in August to all Monitoring Groups will be conducted by the 
Monitoring Program Quality Assurance Officer or designee.  

The Monitoring Program Coordinator shall confer with the UWS Science Advisors as necessary 
to discuss any problems that occur and what corrective actions are needed to maintain 
program integrity.  In addition, the Monitoring Program Coordinator and UWS Science Advisors 
shall meet at the end of the sampling season, to review the draft report and discuss all aspects 
of the program and identify necessary program modifications for future sampling activities. All 
problems discovered and program modifications made shall be documented in the final version 
of the project report.  If modifications require changes in the Quality Assurance Project Plan, 
these changes shall be submitted to the QAPP distribution list for review.  

If data are found to be consistently outside the Data Quality Objectives as defined in section 
A.7. of this documents the Monitoring Program Coordinator shall review the program and 
correct problems as needed.  Corrections may include retraining groups; rewriting sampling 
instructions; replacement of staff/Monitoring Group(s); alteration of sampling schedules, sites, 
stations or methods; or other actions deemed necessary.  This information will be logged and 
maintained by the Monitoring Program Quality Assurance Officer. It will also be included in the 
QAPP Final Report.   
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 C.2. REPORTS TO MANAGEMENT 

Data that have passed the project quality assurance may be posted on the organization’s web 
site, shared with the local media or at other venues (e.g. kiosks at recreation access sites), and 
submitted to the Long Island Sound Study, New England Interstate Water Pollution Control 
Commission, Interstate Environmental Commission, New York State Department of 
Environmental Conservation, and/or Connecticut Department of Energy and Environmental 
Protection.  A caveat will accompany these or any data released on a preliminary basis, 
explaining that they are for review purposes only and subject to correction after completion of 
a full data review occurring at the end of the sampling season.   

The Monitoring Program Coordinator will write a final report.  This will be sent to the 
distribution list on this QAPP. A final workbook of data from all embayments will accompany 
the report.  The final report will also include (updated as necessary) any tables and graphs that 
were developed for initial data distribution efforts (i.e. the web site and media), and it will 
describe the program's goals, methods, quality control results, and recommendations.  This 
report may also be used in public presentations.   

All reports, preliminary or final, will include discussion of steps taken to assure data quality, 
findings on data quality, and decisions made on use, censorship, or flagging of questionable 
data.  Any data that are censored in reports will be either referred to in this discussion, or 
presented but noted as censored. 

In short, the final report will include: 

• Raw data  
• QC data  
• Associated metadata  
• Questionable data, flagged 
• Identification of status as “preliminary” or “final” report 
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Table 17: Report Mechanisms, Responsibilities, and Distribution 

Reporting Mechanism Person Responsible for writing 
report 

Distribution list 

Monitoring Group Master Data 
Entry Template 

Monitoring Group Lead or 
designated appointee 

Monitoring Program Coordinator 

Final Monitoring Report Monitoring Program Coordinator All signatories of this QAPP. 

Final Monitoring Data Monitoring Program Coordinator Signatories on this QAPP, EPA, NYS 
DEC, CT DEEP, and other 
management groups 

 

D. Data Validation and Usability 

D.1. DATA REVIEW, VERIFICATION, AND VALIDATION 

All project data, metadata, and quality control data shall be critically reviewed to look for 
problems that may compromise data usability. 

Data collected previous to the 2017 season will be flagged as not being conducted under this 
QAPP when distributed. Save the Sound – Connecticut Fund for the Environment will be tasked 
with maintaining this QAPP in all aspects for the duration of the Unified Water Study.  

The Monitoring Group Lead or designated appointee will review field data after each sampling 
run and take corrective actions as described in Table 16 of this document.  At least once during 
the season, at the end of the season and if questions arise, the Monitoring Group Lead or 
designated appointee will share the data with the UWS Quality Assurance Officer to determine 
if the data appear to meet the objectives of the QAPP.  Together, they will decide on any 
actions to take if problems are found. 

D.2. VERIFICATION AND VALIDATION METHODS 

All project data and metadata are reviewed and approved as usable data, or as un-usable data. 

Data verification and validation will occur as described in Table 16, and will include checks on:  

• Completion of all fields on data sheets; missing data sheets 
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• Completeness of sampling runs (e.g. number of stations visited / samples taken vs. 

number proposed, were all parameters sampled / analyzed)  
• Completeness of QC checks (e.g. number and type of QC checks performed vs. number or 

type proposed)  
• Number of samples exceeding QC limits for accuracy and precision and how far limits 

were exceeded. 

D.3. RECONCILIATION WITH USER REQUIREMENTS 

At the conclusion of the sampling season, after all in-season quality control checks, assessment 
actions, validation and verification checks and corrective actions have been taken, the resulting 
data set will be compared with the program’s data quality objectives (DQOs) as defined in 
section A.7. This review will include, for each parameter, calculation of the following: 

• Completeness goals: overall % of samples passing QC tests vs. number proposed.  
• Percent of samples exceeding accuracy and precision limits. 
• Average departure from accuracy and precision targets.   

After reviewing these calculations, and taking into consideration such factors as clusters of 
unacceptable data (e.g. whether certain parameters, stations, dates, monitoring groups, etc. 
produced poor results), the Monitoring Program Coordinator, QA Officers, and respective 
Monitor Group Lead will evaluate overall program attainment of DQOs and determine what 
limitations to place on the use of the data, or if a revision of the DQOs is allowable. 
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E. Appendices 

 

Appendix A. Standard Operation Procedures   

A-1 UWS SOP Station Selection  
A-2 UWS SOP Sampling Plan  
A-3 UWS SOP Depth and GPS  
A-4 UWS SOP Sonde Profile  
A-5 UWS SOP Filtered Chlorophyll  
A-6 UWS SOP Qualitative Macrophytes  
 

Appendix B. Data Forms, Checklists, and Chain of Custody Forms 

B-1 Calibration Datasheets 
B-2 Field Datasheet 
B-3 Sample Event Datasheet 
B-4 Chlorophyll Chain of Custody Form  
B-5 Macrophyte Sampling Datasheet  
B-6 Macrophyte Field Guide  
 

 Appendix C. External Labs - Analytical Methods 

          C-1 Vaudrey Lab SOP Chlorophyll – Fluorescence and Non-acidification Methods 
C-2 NEIWPCC – Interstate Environmental Commission Lab SOP Chlorophyll a  
C-3 Harbor Watch Chlorophyll a Standard Operating Procedure  
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Appendix B-1 
Calibration Datasheets 
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Appendix B-2 
Field Datasheet 
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Appendix B-3 
Sample Event Datasheet 
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Appendix B-4 
Chlorophyll Chain of Custody Form 
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Appendix B-5 
Macrophyte Sampling Datasheet 
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Appendix B-6 
Macrophyte Field Guide 
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