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A.  HISTORICAL PROGRAM AND EVOLUTION OF MONITORING DESIGN

The Gulfwatch Program was established by the Gulf of Maine Council on the Marine Environment (http://gulfofmaine.org/) in 1990 as an effort to better understand the extent and consequences of human development along Gulf of Maine. The Gulf of Maine extends from Cape Sable, Nova Scotia, through New Brunswick, Maine, and New Hampshire to Cape Cod, Massachusetts, and includes the Bay of Fundy and Georges Bank. To protect water quality and commercial uses in the Gulf of Maine, the Agreement on the Conservation of the Marine Environment of the Gulf of Maine was signed in December 1989 by the premiers of Nova Scotia and New Brunswick and the governors of Maine, New Hampshire and Massachusetts, thereby establishing the Gulf of Maine Council on the Marine Environment. The overarching mission of the Council is to maintain and enhance the Gulf’s marine ecosystem, its natural resources and environmental quality. To help meet the council’s mission statement, The Gulf of Maine Environmental Monitoring Committee was formed in 1990 and charged with the development of the Gulf of Maine Environmental Monitoring Plan (GOMC 1991). The monitoring plan is based on a mission statement provided by the council:

“It is the mission of the Gulf of Maine Environmental Quality Monitoring Program to provide environmental resource managers with information to support sustainable use of the Gulf and allow assessment and management risk to public and environmental health from current and potential threats.”

With guidance from the Environmental Monitoring Committee, the GOMC initiated the Gulfwatch Program to implement a monitoring plan that is designed to inform environmental management about contaminant exposure to resident organisms of the Gulf of Maine. The Gulfwatch Program has since had a long history highlighted by its responsiveness to management needs, the ongoing commitments from environmental agencies and volunteer expertise, and the evolution of the program relative to available resources. The challenge of addressing monitoring needs for the Gulf of Maine in a comprehensive manner with limited resources has existed since the beginning of the Gulfwatch Program. In review, the initial mission statement and goals of the Program were found to be lofty, and many initial actions never expanded beyond the level of pilot projects; the intent of which was to contribute to a larger, more comprehensive program. Thus, the pilot project stage that monitored for contaminants incorporated in mussels (1991-92) became the focus of the Gulfwatch Program, and continued in a consistent fashion for a 9-year period from 1993-2001. Through that time period and up to the present day, the Gulfwatch Contaminants Monitoring Committee considers options and opportunities to expand monitoring activities that could address changing management needs, consider new scientific findings and provide a more comprehensive understanding of human impacts on the quality and condition of the Gulf of Maine. Despite these efforts, and the limits of available resources, the Program has continued almost entirely as a Gulf-wide blue mussel-monitoring program and remains, to date, as the only Gulf-wide monitoring effort, that extends across geo-political, jurisdictional boundaries of the Maritime Provinces of eastern Canada and the coastal northeastern states of the U.S.

Gulfwatch Program Guiding Principles
A set of guiding principles that most closely the basic principles of the Program through the 22 year history of the Program is as follows:

Gulfwatch Program Mission Statement
“Using mussel tissue monitoring of toxic chemical contaminants, the Gulfwatch Program will contribute to the provision of high quality and relevant data to allow for characterization of the condition of ecosystems in the GOM for enhancing marine resource management and protecting public health.”

Goals

· Conduct regional contaminant monitoring using the blue mussel (Mytilus edulis) as an indicator of exposure to organic and inorganic contaminants;
· Assess the status and trends of chemical contaminants in coastal habitats of the Gulf of Maine and Bay of Fundy
Hypotheses
· Concentrations of chemical contaminants in mussel tissues are the same at all sites in the Gulf of Maine; 

· No changes in mussel tissue contaminant concentrations occur with time at each sampling site.

Objectives
-analyze samples for measures of ecosystem condition using accepted, updated, standardized, and consistent analytical methods/protocols.

-provide high quality data to resource managers and the public that contribute to the understanding of status, trends, sources of contaminants that affect the condition of the GOM marine ecosystem ;
-maintain a baseline Gulfwatch monitoring plan that preserves the comprehensive spatial and long-term temporal capacity of the Program;

-continue to coordinate and integrate efforts that enhance the  Gulfwatch program, involving other on-going monitoring programs inorder to provide a more comprehensive  understanding environmental conditions of the GOM;

-provide an adaptive strategy to address local contaminant issues and changing environmental needs;

Monitoring Design Evolution
The program details changed through the years, based in part on program findings as well as on shifts in goals and mission. The most significant changes were:

-expanding the number of sites and the change in sampling to a 3-year rotation in 1993 as part of the new 9-year program design,

-the cessation of caging mussels after 1995,

-broadening the program through partnerships with other agencies (i.e., NHDES 1998->),

-re-design of the program to a 12-year program in 2004 for 2005-2016 (GCMP 2005)

-analyze only one composite sample instead of four replicate samples for each site-2007

-increase (double) the frequency of sampling at all sites-2007 (GCMP 2007).

B.  EXISTING PROGRAM DESIGN AND ASSUMPTIONS/JUSTIFICATIONS

The Gulfwatch Program focuses on the near-shore and blue mussels as the sentinel species for monitoring bioexposure of marine species to toxic contaminants. The Program currently has no funding for sample analyses, so all 2012 samples are to be archived. The Program also has no support for program management, so all tasks are performed as volunteers find the in-kind capacity to do so. As such, this review of the existing program and the drafting of a new program assume resource availability equivalent to the minimum support for sample analysis, archiving and for managing the logistics of core program field/laboratory/data management tasks.
The primary goal in the design for sampling site selection is to reflect areas of concern and understanding background conditions (i.e., reference), and the secondary goal to provide a relatively even geographical coverage of the Gulf of Maine system. The chosen sites include some from a core program that maintains long-term sites and the Program is adaptive to include emerging issues, analyses to address specific management needs and add-on sites through new collaborations. The current set of sampling sites is a combination of sites sampled annually or every 3 years (Table 1a&b). Site selection explanations are in previous Program Design documents (GCMP 2005, 2007).

The contaminants chosen for analysis are a basic suite of chemicals included in most all environmental monitoring program and reflect ecosystem and human health concerns in the GoM and worldwide. Site and chemical analysis selections are based on scientific knowledge, including sediment contamination data, current and historical contaminant sources, physical modeling and management actions. Finally, sample archiving is a critical aspect of the program that enables the program to conduct fewer routine analyses and provides the capacity to analyze archived samples for verifying trends or screening for new contaminants. Emerging scientific issues often precede actualization into management needs. Scientifically justified inclusion of new contaminants in the Gulfwatch Program has been a desired critical next step for many years that has yet to be realized.

The Program has in the past and continues to provide useful information on the status and trends of contaminants in the GoM region, yet Gulfwatch is not designed to address more complex issues such as human and ecosystem health risks.  In this regard, data should not be overanalyzed to address complex issues. Instead, Gulfwatch provides monitoring information to resource managers to be used as the basis for efficient and effective management action and evaluation of localized or regional risk-related issues that can be studied by other entities in more detail.

The following section is taken directly from the 2008 “Statement of Basis for Development of a Business Plan for the Gulfwatch Contaminants Monitoring Program”.

Gulfwatch Core Services

The Gulfwatch Program is based on a core set of activities that addresses the basic components of the Gulf-wide monitoring effort. Participants in Gulfwatch include volunteers that make up sample collection and processing teams. The Program requires (but presently has none of the following), contracted analytical laboratories, a contracted coordinator overseeing field collection, sample processing, shipment, and interface with the laboratories (Gulfwatch Program Coordinator), and a contracted coordinator that handles database management and reporting (Environmental Monitoring Coordinator). The entire program is overseen by the Gulfwatch Contaminants Monitoring Subcommittee (GCMSC) on behalf of the GOMC.

Field Operations and Site Selection 
Blue mussels are collected by volunteer participants organized by state and province. These individuals are typically environmental and public health agency personnel who are providing in-kind services to the program, and in some cases citizen volunteers are also involved. The same participants or another group of agency personnel process the mussels to isolate and freeze tissue samples. Transportation costs to and from sample sites, much of the required supplies and personnel time for both sample collection and processing have all been covered by in-kind contributions of participating agencies, organizations and individuals. The Gulfwatch Program Coordinator works with each jurisdiction to transport the prepared frozen samples to the two analytical laboratories. Some transportation and supplies and all shipping costs require support.  

Mussel samples are collected during September and October each year. The two-month time frame provides enough flexibility for sample collection to occur on favorable (low tides) dates under non-storm conditions. The sites sampled each year are scheduled on a rotating basis. This sampling scheme is appropriate for the resources available to the program, and the expected time frame within which changes in most contaminant concentrations can be measured. Sampling sites are also grouped according to location to enable efficient use of sampling efforts each year.

The sites chosen for the Gulfwatch program reflect relatively comprehensive geographical coverage of the coastal ecosystem where blue mussels are present. The sites also represent areas exposed to contaminants, such as urban harbors, and in locations away from contaminant sources. The number of sites in each jurisdiction is generally in proportion to size of coastline. New Hampshire is an exception because in 1998, the New Hampshire Department of Environmental Services (NHDES) augmented the Gulfwatch program by supporting additional sites and associated analytical costs in order to increase the sampling intensity in NH. Four Gulfwatch sites are also sampled as part of the NOAA National Status and Trends Mussel Watch program that enables inter-comparison between the two programs, which is another significant strength of the Gulfwatch Program.

The decision to include each site for continued sampling within the Gulfwatch Program is based on periodic review of contaminant analysis results and management agency input on the significance of the sites relative to ongoing issues. New sites are occasionally included on a one-time basis, or added to the long-term program based on recommendations from jurisdiction managers and scientists, and a GCMSC-wide review.

Analytical Operations

Samples are sent to Battelle Laboratories in Sequim, WA, for trace metal contaminants analysis, and the Environment Canada Laboratory in Moncton, NB, for organic contaminants analysis. These two labs have provided analytical services for the program through 2010 for 8 and 20 years, respectively.  Maintaining long-term relationships with the same analytical labs adds strength to the program by providing consistently high quality data results using the same analytical methods.  This enables comparisons of results over time with confidence.  Mussel tissue samples are analyzed at the Battelle lab for a suite of ten trace metal contaminants: aluminum, silver, cadmium, chromium, copper, iron, mercury, nickel, lead and zinc. Separate, split samples are analyzed at the Environment Canada lab for organic contaminants: 24 PCB congeners, 16 chlorinated pesticides and 20 PAH compounds, with the latter including an additional 51 alkylated compounds.  Analytical results for all sample analyses are returned to the Gulfwatch Program Coordinator who initiates the quality control/quality assurance phase of data review and management for the program (see below).

Samples analyzed for metal contaminants are returned as freeze-dried samples and archived at the University of New Hampshire’s Jackson Estuarine Laboratory in Durham, NH.  Samples analyzed for organic contaminants are returned as frozen samples and archived at the Bedford Institute of Oceanography in Dartmouth, NS.  The storage and maintenance of archived samples is provided as in-kind services to the program, but the frozen storage requires support for maintenance, expansion and oversight.
Data Management

The review analytical results and associated quality control/quality assurance information is conducted by the Gulfwatch Program contractor and the Environmental Monitoring contractor.    Once data have passed QA review, the full database is forwarded to GCMSC members and partners, including several environmental and resource management agencies, for further review.

The Environmental Monitoring Coordinator (EMC) prepares data that have been reviewed for quality assurance for uploading to the Gulfwatch Program’s relational database.  Prior to final data upload, the EMC prepares an annual report, complete with internal program review for further quality assurance.  Report preparation, GCMSC review, and final draft are prepared usually within 2 months after all data (including field notes and morphological information are received.  The final database and the annual report are then served to the GOMC website.
Database management for the program is an on-going core service requiring periodic loading of annual data, continued development of relational schemes (e.g., quality assurance display, data normalization) and protocols created in cooperation with the Council's web master to update and assist with informational web-based products for data reporting, publication, and management queries.  This Gulfwatch Program function requires periodic maintenance to the relational structure and the development of new relational files so that Gulfwatch data products remain accessible and current with evolving protocols for online data access and use.  The Program anticipates supporting a database management effort that will interact with the GOMC server management to meet the above elements of the Gulfwatch relational database. 

Cost of Gulfwatch core service program

It costs approximately $140,000 USD per year to operate the Gulfwatch Program as currently described.  Approximately $62,000 is required to pay for contracted services.  The remainder is the estimated in-kind contribution from the five participating jurisdictions that accounts for agency personnel time and materials to collect, process, and transport samples, participation at committee meetings, contributions to write, review and revise documents, manage the program, and interface with the GOMC and its staff.

C.  ANALYSIS OF EXISTING PLAN FOR EFFICIENT USE OF LIMITED RESOURCES

In 2005, the Environmental Quality Monitoring (EQM) Committee of the Gulf of Maine Council on the Marine Environment (GOMC) decided to include all sites that were part of the Gulf of Maine Gulfwatch Program (GCMP 2005).  Since then, however, discontinuation of low-interest sites has been accepted and encouraged to enable more flexibility for resource use within the program.  

Each jurisdiction decided what sites are sampled intensively and those sampled less frequently for the long-term.  Criteria used for sites chosen for continuation as annual sampling sites include:

-management interest or activity (sewage treatment, new industry, oil spill, dredging, aquaculture siting, etc,) ,

-partner organization interest and/or co-location (Mussel  Watch, PREP, CBEP),

-shellfish-growing area (inform harvesting classification)

-geographical coverage- a site in each jurisdiction, 

-significant contamination or no suspected contamination, 

-a newly added site (added based on other criteria),

-high population/industrial activity, or, 

-other reason why detecting a temporal trend or intensive scrutiny would be necessary.

Additional Considerations

· The sampling scheme can accommodate collecting more samples than can be analyzed due to costs. Extra samples would be archived for future analyses.

· Sampling schematic for metals and organics can differ as there are some sites where intensive sampling would be necessary for metals and not organics and vise versa. 

Advantages: 

· sampling scheme buys into long-term monitoring goals

· supported by the results of the most recent Review of Gulfwatch (1993-2008)

· maintains continuity with  original vision for both temporal and spatial monitoring

· keeps many original sites with ability to add a few new sites

· is adaptive such that sites can move between temporal and long-term sampling schemes depending on the significance of the results or local/regional management interest.

The strategies used in the following analysis for reducing sample analysis costs for the Gulfwatch Program are as follows:


1.) Decrease sampling frequency at all sites


2.) Decrease the number of sites


3.) Decrease the number of chemical contaminants targeted for analysis

Throughout this analysis, several factors will be held constant. The Program will maintain annual sampling in each jurisdiction to maintain active engagement by program participants. The Program will also maintain an annual set of samples for laboratory analysis for the targeted chemicals to maintain continuity of expertise and engagement of the contract laboratory(s). The new sampling plan (Table 2) is being reviewed by a panel of program participants who represent all jurisdictions.

1.) Decrease sampling frequency at all sites

At least one site in each jurisdiction will be sampled every year. The least frequent sampling will be three years, reflecting advice from the 2008 Program Review Panel (GCMP 2009), the likely time expected for changing concentrations to occur in the absence of management action, changes in the site conditions or new pollution events, as well as to produce a minimum of 3 data points per decade.

Suggested changes from the existing sampling plan include reducing sample frequency from annual to sampling every 3 years for MASN, NBSC and NSAR. None of these sites are showing significant trends for any of the critical contaminants, and contaminant concentrations are relatively low at all of these sites. Increased frequency from 3 year to annual sampling should occur at MADI and MANR because both sites have been sampled <3 times. 

The rotation of sampling in the new plan takes into consideration grouping sub-regional sites and within-jurisdiction areas in the same year (Table 2), which is something that Maine already does. Thus, sample collection in each jurisdiction will minimize unnecessary transportation costs and provide synoptic data for sites within sub-regional areas. Sample frequency has also been adjusted to even the number of samples collected each year in each jurisdiction.

2.) Decrease the number of sites
The number of sites in the program has been reduced since adopting the 2005 design because of the disappearance of mussels from some sites including MABI (replaced by MADI in 2012), MAIH, MAPY, NBCG, NBLN, NBHI, NSBC, NSBP, NSYR, and even at the NSYR replacement site, NSBI (Table 3). This disappearance of mussels at sites is being monitored. Two more sites, NBNR and MEMR, have been deleted from the program based on lack of significant trends and relatively low concentrations, while NSSC has been added back in because it has mussels present. Remaining sites include those that have been showing significant trends in contaminant concentrations, sites with relatively high contaminant levels, where management actions or recent pollution events have occurred, and to maintain geographical coverage.

3.) Decrease the number of chemical contaminants targeted for analysis

As mentioned above, the sampling plan for metals and organics can differ as there are some sites where intensive sampling would be necessary for metals and not organics, and vise versa. Cost savings are probably minimal for samples where only some compounds within a contaminant type (trace elements, PAHs, pesticides, PCBs) are measured while some are not. For example, if only half of the elements were measured in some samples, the savings would not be proportional because QA/QC, digestion, reporting and other required activities are still the same for the sample batch. From examination of the data it is quite clear that there is little spatial variation in the average site concentrations for cadmium, nickel, zinc, chromium and copper, all having narrow ranges between the highest and lowest site mean concentrations (differing by a factor of  <4), and no concentrations are at or near safety levels (Table 4a). The committee should decide if analysis for these elements, along with aluminum and iron (neither of which are toxic contaminants) is worth continuing. On the other hand, some elements like arsenic, for which the U.S. FDA will soon be setting seafood guideline levels, should be considered as additions to the suite of elements measured. Excluding some of the compounds within any one suite of organics contaminants would not be a cost savings.

Cost savings are likely for samples where no analysis would be conducted for one or more of the organic contaminant types. A decision to exclude one or more type of analyses would be appropriate for sites with low concentrations and no significant trends. For example, PCB and chlorinated pesticide concentrations at all Nova Scotia sites are amongst the lowest of all Gulfwatch sites (Table 4b). The PAH concentrations, however, are more variable for these sites compared to other organic compounds. So it might be possible to save on analytical costs by analyzing these samples for PCBs and chlorinated pesticides every 6 instead of every 3 years (or annually). The same would be true for individual sites in other areas of the GoM. Cost savings will ultimately also depend on the analytical laboratory and how costs are determined. To go further, existing data provide a very good estimate of PCBs and chlorinated pesticides concentrations, both spatially and temporally, and the program should very soon concentrate on other suites of contaminants. If PCBs and chlorinated pesticides analyses are conducted every 6 years on samples from a few stations, that could suffice for those contaminants and free up resources for emerging and other important chemical contaminants. 
Cost savings are most likely for samples where no analysis is conducted for either organics or trace elements. For example, the present design includes the recommendation put forth by the Nova Scotia program participants that samples from NSAR only be analyzed for organic compounds. Indeed, concentrations of many of the trace elements, especially zinc, lead and silver at NSAR are amongst the lowest for any Gulfwatch sites. A similar case could be made for organic contaminants at MEBH. Other sites where metal or organic contaminant levels are relatively low and there are no significant trends could also be analyzed less frequently, i.e., every 6 years.

D.  NEW DESIGN AND RECOMMENDATIONS

The newly designed program (Table 2) has fewer sites included, and staggers sampling to less frequent intervals for several remaining sites. Sampling will occur either annually at 11 sites, including two NH sites that are supported by PREP and not the GOMC, and every three years at 25 other sites. The number of sites to be sampled each year ranges from 16 to 19, plus the two PREP sites each year. Sampling will take place at one or more sites in each jurisdiction and samples will be analyzed for contaminants each year to engage program participants and maintain continuity of expertise in the contract laboratories. Otherwise, the Sample Plan remains highly similar to the existing plan in terms of maintaining continuity with the original vision for both temporal and spatial monitoring, keeping many original sites with the flexibility to add new sites, remaining adaptive such that sites can move between temporal and long-term sampling schemes depending on the significance of the results or local/regional management interest, and being flexible and able to respond to emerging issues.

Archiving samples has become a more important feature of the program as a majority of samples have been collected and archived instead of being analyzed in recent years. Some archived samples have already been recovered and re-analyzed to confirm questionable results, and unanalyzed samples can be recovered and analyzed to determine trends or as issues or new contaminants of concern emerge.

The Gulfwatch Program should undergo an annual review so that adjustments to the Program Design can be made. Updated management concerns should be considered by including representatives of regulatory agencies in the review. 

The Gulfwatch Program has advocated for expansion of the program to include chemical contaminants of emerging concern like PBDEs, pharmaceuticals and personal care products, different marine species and ecosystem matrices, biomarkers and ecotoxicological measures, use of passive samplers, and different types of contaminants (pathogens, nutrients, biotoxins). Previous efforts to prioritize new directions have involved using a range of criteria for inclusion in a matrix to identify those most important to the region. Another strategy for considering aspects of an expanded program is to initiate selected pilot projects and conduct initial screening across the program for a year or two.

The continuation of the Gulfwatch Program, and well as expansion of the program, requires adequate resources, well in excess of what is currently available. The program, just like any monitoring program should continue to produce data and be supported to conduct data analysis, interpretation, report writing, peer-review papers and outreach. At this present time, If the program only archives specimens over the next few years, all will not be lost, but it will become increasingly difficult to maintain interest in doing this.
The basic budget needs for this newly designed plan require support for chemical analyses, coordination to oversee the logistics of the sampling and analyses and report writing, for convening annual review panelists and program participants and outreach materials and distribution. The program through past efforts has demonstrated that it can be run in a highly efficient manner with limited resources as a result of past program design changes. An effective new Program that will serve ever-changing management needs will not only require adequate support, but also consistent support to ensure its success.

E. PARTNERSHIPS

The Gulfwatch Program has engaged in productive collaborative partnerships with a variety of other monitoring programs, government agencies and other organizations throughout its 22-year history. From the start, the Program has been modeled after the NOAA Mussel Watch Program to take advantage of their efforts in designing an effective program, and to compliment their program with a more in-depth program in the Gulf of Maine that includes Canadian sites. NOAA Mussel Watch personnel have been active advisors to the Gulfwatch Program from the beginning, and more recent collaborative actions are outlined in more detail below.

The Gulfwatch Program involves participants and advisors in all Canadian and U.S. jurisdictions that are scientists and managers from government, academia, non-profits and other organizations. In Massachusetts, Gulfwatch is managed by the MA Division of Marine Fisheries and the MA Dept. of Environmental Protection. Another key partner is the NH Department of Environmental Services (NHDES) following their expansion of Gulfwatch into their NH Gulfwatch Program. That collaboration continues and is supported by the Piscataqua Region Estuaries Partnership (PREP) and by the NH Sea Grant Program through involvement of citizen volunteers as part of their Citizen Research Volunteer Program.  The Gulfwatch Program in Maine has always been closely aligned with the Maine Dept. of Environmental Protection through their ME Surface Water Ambient Toxics (SWAT) Monitoring Program, Gulfwatch addresses toxic contaminant concerns of the Casco Bay Estuary Partnership (CBEP), and we partner with the Marine Environmental Research Institute on the coast of Maine.

Recent discussions with the NOAA Mussel Watch Program have continued to maintain the long-term collaborative partnership. Mussel Watch has for the last few years been undergoing a significant program re-evaluation and currently is faced with significant budgetary uncertainty related to sequestration in Congress. In 2011, they requested help from partner programs around the U.S., including Gulfwatch, to collect samples to save them the cost associated with that task. Gulfwatch Program participants provided in-kind support by collecting samples at Mussel Watch sites in Maine, New Hampshire and Massachusetts according to their protocols. Mussel Watch will not be collecting samples in 2013, so Gulfwatch participants have been informed their services will not be needed this year. Future sample collections will depend on the resulting sampling plan (site locations, sample frequency) that emerges from the Mussel Watch program review.

Ongoing discussions about more in-depth collaboration between the two programs have focused on the potential for more effective use of NOAA analytical capacity and sharing resources. Limited first steps that could benefit Gulfwatch include using the Mussel Watch analysis of samples from sites common to both programs, NOAA analysis of Gulfwatch samples for additional analytes, data sharing and other basic activities. In 2012 the GOMC contributed support for having the Gulfwatch Program’s contract laboratory for metals analysis (Battelle Laboratory in Sequim, WA) participate in a Mussel Watch initiated inter-laboratory comparison exercise. The main objective for this exercise was to assess the analytical performance of the Battelle Lab along with three other U.S. labs involved in measuring trace elements in bivalve shellfish tissue samples. All labs analyzed the same blind reference samples of marine bivalve tissue homogenates provided by the National Institute of Standards and Technology (NIST). Preliminary results have been released (Christopher et al. 2012), with final reporting pending more thorough review of the results and feedback from participating labs. The exercise will also provide a context to compare findings from Gulfwatch and Mussel Watch programs, and potentially lay the groundwork for use of a single lab for both programs’ analytical needs, at least for trace elements/metals.

Both programs are interested in continued and enhanced collaborations. Current resources are not available for NOAA-supported analysis of Gulfwatch samples, nor have details about potential analysis of organic chemical contaminants been discussed. Pending the results of the inter-laboratory comparison exercise, there could be a shift by Gulfwatch to use NOAA labs for sample analyses in the future.

F. RECOMMENDED REPORTS AND PAPERS TO BE WRITTEN

The highest report writing task is completion of “The Gulfwatch Program: 1993-2008. A Review of the Scientific Results”. All parts of this report have been finished, however, they need to be compiled into a comprehensive set of documents and posted to the Gulfwatch Program website. Several other small studies should be summarized and data sets analyzed for compilation into reports, including the dioxin/furan sampling and analysis from the 1990’s, and the comparison of results for trace metal analysis from the Maine HETL and Battelle laboratories for 2003 samples. An additional report on depuration experiments would also be a useful report. A study on the comparative contaminant levels in multiple bivalve mollusk species from the same sites in NH should be written up as a report or as a peer-reviewed scientific paper.

Perhaps the most useful scientific papers that could be written would be linking Gulfwatch contaminant data in mussels to other program findings, and broader marine ecosystem impacts. The paper by Jones, Krahforst and Harding (2010) was an initial attempt to do both of these by relating Gulfwatch Program mussel tissue data to U.S. EPA National Coastal Condition Assessment Program GoM sediment data for mercury and trace metals. A more recent paper by Sunderland et al. (2012) used Gulfwatch data along with data for other organisms and ecosystem matrices in a comprehensive synthesis and analysis of mercury in the GoM.

The Gulfwatch Program has periodically published fact sheets on the program findings and more general related issues. The most recent publication is an ESIP fact sheet on toxic contaminants in the GoM for which Gulfwatch Program data were the main source of information and Gareth Harding took the lead in writing. This is a continuing need and is part of the Program objectives related to education and outreach.

G.  REVIEW PANEL RECOMMENDATIONS


EQMC Co-Chairs
Christian Krahforst & Peter Wells


Massachusetts

Jack Schwartz


New Hampshire
Matt Wood and Phil Trowbridge



Maine


Jim Stahlnecker


New Brunswick
Bruce Thorpe 


Nova Scotia

Darrell Taylor, Gareth Harding


The review panel comments are summarized in Appendix a. The comments included some minor changes and clarifications, but mainly emphasized several key points, listed as follows:


-Many sites that have been sampled through the years are now depleted of mussels, or mussels are completely absent. A separate document is being prepared to capture this shift in a keystone species’ population within the regional Gulf of Maine ecosystem. This phenomenon may be consistent with observations made by others for the more southern parts of the east coast of the U.S. (). For the Gulfwatch Program, new, nearby sites have been adopted or are needed where that is possible, but for other sites, the complete disappearance of mussels from the area will require dropping these from the monitoring program.


-The review panel agreed that analysis of samples for many of the metals and organic analytes should be reduced because levels have not changed over time and/or pose no probable human or ecosystem health risks, and sufficient existing data are available for some suites of contaminants. How this happens will involve reducing the frequency of sampling/analysis at some sites, decreasing the frequency of analysis for some contaminants, as well as exploring potential cost savings from narrowing the scope of analysis for types of contaminants, i.e., metals, chlorinated pesticides, etc. 


-There was also a consensus agreement to continue sampling even if archiving is all that can be done with the samples at this time. The value of the program’s long-term database will no doubt be valued and have the potential for full support once support can be identified or emerge from the current fiscally restrained circumstances in both countries and in all jurisdictions around the Gulf of Maine. This also emphasizes the significance of stable archiving support, currently undertaken through our partners in Nova Scotia. 
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x

NHNM

3-year

x

NHPI

3-year

x

NHRH

3-year

x

NHSM

3-year

x

NHSS

3-year

x

MAINE

Site

Scheme

2010

2011

2012

MEBB

Annual

x

x

x

MEBH

3-year

x

MECK

3-year

x

MEDM

3-year

x

MEFP

3-year

x

MEKN

Annual

x

x

x

MEPH

Annual

x

x

x

MEPI

3-year

x

MEPR

3-year

x

MERY

3-year

x

MESA

3-year

x

MEUR

3-year

x

MEMR

3-year

x

NEW BRUNSWICK

Site

Scheme

2010

2011

2012

NBLB

3-year

no sampling

x

NBSC

Annual

no sampling

x

x

NBTC

Annual

no sampling

x

x

NOVA SCOTIA

Site

Scheme

2010

2011

2012

NSAG

3-year

x

NSAR

Annual

x

x

x

NSBC

3-year

x

NSDI

Annual

x

x

x

NSYR/BI

Annual

x

x

x

NSFI

3-year

x


Table 1a. The Program Design for the existing Gulfwatch Program: 2010-2012.
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1.23

6.14
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16.8
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4.2

3.0


Table 1b. Gulfwatch sampling site descriptions-all historical sites included.
[image: image3.wmf]·Pest

·DDT6

·Chl5

·Dield3

·PCB

·PAH

other Pest

NSAG

5.09

NSAG

1.65

MEDM

0.73

NHFP

0.66

NSAG

5.2

MEBH

29

MANR

0.0

NSYR

5.96

NSYR

2.24

NBTC

0.93

NSAG

0.69

NSBC

5.3

NSAR

30

NHFP

1.1

MEPI

6.05

MEPI

2.44

MEFP

1.12

MEBH

0.72

MEUR

6.1

MEDM

32

NSAR

1.2

MEBH

6.50

NSBC

2.46

MEPI

1.12

MEFP

0.72

MEPI

6.3

NBLB

36

MEDM

1.2

NSBC

6.95

MEBH

2.81

NSAG

1.14

MAMH

0.73

MEBH

6.5

MEPI

60

NHLH

1.3

NSDI

7.06

NSDI

3.08

NHPI

1.19

MERY

0.74

NSAR

6.5

MEUR

73

NHPI

1.3

NSAR

7.59

NBSC

3.21

NSAR

1.21

NSYR

0.76

NSDI

6.7

MAMH

76

MAIH

1.4

NBSC

8.60

NSAR

3.90

MERY

1.23

MEPI

0.91

NSYR

7.2

NHRH

76

NBLB

1.4

MEDM

9.23

MEUR

3.95

NHHS

1.29

NHLH

0.96

MEDM

7.9

MASN

79

NSDI

1.4

NHRH

10.26

NHRH

6.11

NSDI

1.34

MESA

0.97

MECK

9.6

MECK

81

MEKN

1.4

NHLH

10.47

MEDM

6.26

NHLH

1.37

MEDM

0.97

NBLB

14.0

NSAG

88

NHDP

1.4

MEUR

11.07

NHLH

6.84

MEBH

1.39

NHRH

0.99

NHRH

15.0

MEKN

88

MAMH

1.5

MEKN

11.52

MEKN

7.10

NSYR

1.42

NBSC

1.00

NHLH

17.4

MERY

91

MAME

1.5

MERY

11.81

NHHS

7.44

NSBC

1.48

NBTC

1.06

MESA

17.4

NSDI

105

MERY

1.5

NHPI

11.96

NBLB

7.52

NHRH

1.50

NSBC

1.09

NBTC

18.4

NHLH

108

NSYR

1.5

MEFP

12.35

MECK

8.13

MEKN

1.56

NHHS

1.15

NHHS

19.0

NHHS

111

MEBH

1.6

NBLB

12.68

NHPI

8.21

MESA

1.65

NHSS

1.16

MEFP

20.7

NSYR

134

MEFP

1.6

NHHS

12.70

MERY

8.23

MECC

1.76

NSDI

1.19

NBSC

23.4

MECC

198

MEPI

1.6

MESA

12.92

MESA

8.47

NHFP

1.91

MECC

1.21

MERY

26.0

NBTC

206

NHSS

1.6

MECC

14.76

MEFP

8.92

NBSC

2.00

MEUR

1.22

MEPR

28.2

MESA

225

NSAG

1.6

NHDP

14.81

NHDP

9.78

NHDP

2.16

NHPI

1.23

MEKN

28.9

MEPR

236

MECK

1.6

MECK

14.94

NHSS

9.80

NBLB

2.35

NHSM

1.24

MASN

36.4

NHFP

236

MESA

1.7

NHSS

15.38

MECC

10.25

MEBB

2.65

NSAR

1.24

NHPI

37.9

NHSS

244

MEPR

1.7

NHFP

16.14

NHFP

12.43

NHSS

2.75

MEKN

1.34

NHDP

40.4

NHPI

247

MEPH

1.7

NBTC

18.93

MAMH

14.57

MECK

2.84

NHNM

1.36

NHSS

41.4

MEFP

248

MECC

1.8

MAMH

20.83

MAME

15.56

MEUR

3.05

NHDP

1.40

MAMH

43.2

NSBC

295

MASN

1.8

MAME

24.31

NBTC

16.54

MASN

3.30

NBLB

1.41

MECC

44.5

NHDP

298

NHNM

1.9

MEPR

24.78

MEPR

17.20

NHNM

3.46

MEBB

1.70

MEBB

44.9

NBSC

311

NHSM

2.0

MASN

25.86

MASN

18.97

MEPR

3.87

MASN

1.76

NHSM

45.7

MAME

314

NHRH

2.1

MEPH

33.04

MEPH

23.17

MAMH

4.05

MAME

1.88

NHFP

66.3

NHSM

559

NSBC

2.1

NHSM

33.32

NHSM

25.43

NHSM

4.63

MEPR

1.89

NHNM

70.8

NHNM

820

NBSC

2.3

MEBB

48.84

MEBB

48.46

MEPH

4.81

MECK

2.58

MEPH

74.0

MEBB

988

NHHS

2.7

NHNM

60.40

NHNM

53.72

MAME

5.30

MEPH

3.25

MAME

86.2

MEPH

1084

MEUR

2.9

MAIH

110.24

MAIH

83.95

MAIH

18.60

MAIH

5.91

MAIH

615.5

MAIH

3577

NBTC

5.5

MEBB

8.5

10th %ile 

6.64

2.56

1.13

0.72

6.39

42.72

1.24

Hi:Lo

21.6

50.9

25.7

8.9
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Table 2. New (Feb. 2013) Gulfwatch sampling plan: 2013-2018.
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STA#

Station

Jurisdiction

Site Name

Sampling 

Type

Total # 

Samples

Longitude

Latitude

Watersh

ed

Watershed Name

1

MABI

MA

Brewster Island

Rotational

5

-70.87800

42.34250

N130

Cape Cod Bay

2

MACG

MA

Cohassett Harbor

Occasional

1

-70.78950

42.23840

N130

Cape Cod Bay

3

MACJ

MA

Cohasset Gulf River

Occasional

1

-70.78740

42.24280

N130

Cape Cod Bay

4

MACO

MA

Cohassett Little Harbor

Occasional

3

-70.79000

42.25500

N130

Cape Cod Bay

5

MADX

MA

Duxbury

Rotational

4

-70.66717

42.03350

N130

Cape Cod Bay

6

MAIH

MA

Boston Inner harbor

Rotational

4

-71.04900

42.35900

N120

Massachusetts Bay

7

MAIP

MA

Ipswich

Rotational

4

-70.79067

42.70067

N115

Coastal Drainage Area

8

MALI

MA

Long Island

Occasional

3

-70.95500

42.32833

N120

Massachusetts Bay

9

MAME

MA

Merrimac River

Multi-year

7

-70.82333

42.80833

N110

Merrimack River

10

MAMH

MA

Marblehead

Rotational

4

-70.84833

42.49833

N120

Massachusetts Bay

11

MANR

MA

Neponset River

Occasional

1

12

MAPR

MA

Pines River

Rotational

4

-70.97933

42.43117

N120

Massachusetts Bay

13

MAPY

MA

Plymouth - Manomet Point

Occasional

4

-70.53833

41.92833

N130

Cape Cod Bay

14

MASN

MA

Sandwich

Benchmark

15

-70.40000

41.75000

N130

Cape Cod Bay

15

MAWN

MA

Winthrop

Rotational

4

-70.96417

42.36483

N120

Massachusetts Bay

16

MEBB

ME

Boothbay Harbor

Multi-year

5

-69.67267

43.85067

N070

Sheepscot Bay

17

MEBH

ME

Brave Boat Harbor

Rotational

5

-70.65333

43.09333

N096

Coastal Drainage Area

18

MECC

NH

Clarks Cove ME

Benchmark

16

-70.72440

43.07740

N100

Great Bay

19

MECK

ME

Cobscook Bay

Rotational

5

-67.05434

44.90450

N010

Great Bay

20

MEDM

ME

Damariscotta

Rotational

5

-69.58170

43.93834

N070

Sheepscot Bay

21

MEFP

ME

Penobscot River

Rotational

5

-68.81017

44.46950

N050

Penoscot Bay

22

MEFR

ME

Fore River

Occasional

1

-70.25500

43.64667

N080

Casco Bay

23

MEKN

ME

Kennebec River

Benchmark

14

-69.78450

43.78500

N070

Sheepscot Bay

24

MEMR

ME

Machias River

Rotational

5

-67.40350

44.71367

N020

Englishman Bay

25

MEPH

ME

Portland Harbor

Multi-year

7

-70.25900

43.63917

N080

Casco Bay

26

MEPI

ME

Pickering Island

Rotational

5

-68.73317

44.26050

N050

Penoscot Bay

27

MEPO

ME

Potato Island

Occasional

1

Penoscot Bay

28

MEPR

ME

Presumpscot River

Rotational

5

-70.24733

43.69217

N080

Casco Bay

29

MERI

ME

Occasional

1

Penoscot Bay

30

MERY

ME

Royal River

Rotational

5

-70.14550

43.79700

N080

Casco Bay

31

MESA

ME

Saco River

Rotational

4

-70.37433

43.45983

N090

Saco Bay

32

MEST

ME

Stonington Harbor

Occasional

1

Penoscot Bay

33

MEUR

ME

Union River

Rotational

5

-68.43217

44.50150

N040

Blue Hill Bay

34

NBCG

NB

Coast Guard Base

Occasional

1

-66.06533

45.27217

C100

Saint John River

35

NBHI

NB

Hospital Island

Benchmark

13

-67.00817

45.12050

C120

Passamaquoddy Bay

36

NBLB

NB

Limekiln Bay

Rotational

6

-66.81500

45.05583

C110

Passamaquoddy Bay

37

NBLN

NB

Letang Estuary

Rotational

5

-66.79633

45.07567

C110

Passamaquoddy Bay

38

NBNR

NB

Niger River

Multi-year

9

-67.06800

45.06633

C120

Passamaquoddy Bay

39

NBSC

NB

St. Croix River

Multi-year

7

-67.16383

45.16750

N010

St. Croix River

40

NBTC

NB

Tin Can Beach

Multi-year

5

-66.05700

45.26250

C100

Saint John River

41

NHBC

NH

Broad Cove

Occasional

1

Great Bay

42

NHDP

NH

Dover Point

Multi-year

13

-70.82670

43.11960

N100

Great Bay

43

NHFP

NH

Fox Point

Rotational

4

-70.85888

43.12015

N100

Great Bay

44

NHGP

NH

Gypsum Point

Occasional

1

-70.75833

43.08500

N100

Great Bay

45

NHHR

NH

Hampton River

Occasional

1

Coastal Drainage Area

46

NHHS

NH

Hampton / Seabrook Estuary

Multi-year

11

-70.81633

42.89717

N106

Coastal Drainage Area

47

NHLB

NH

Little Bay

Occasional

1

Great Bay

48

NHLH

NH

Little Harbor

Rotational

6

-70.71540

43.05810

N106

Coastal Drainage Area

49

NHNM

NH

North Mill Pond

Rotational

4

-70.76000

43.07500

N100

Great Bay

50

NHPA

NH

NH Port Authority

Occasional

1

-70.75833

43.08500

N100

Great Bay

51

NHPI

NH

Pierce Island

Rotational

3

-70.74333

43.07167

N100

Great Bay

52

NHRH

NH

Rye Harbor

Rotational

5

-70.74000

43.00000

N106

Coastal Drainage Area

53

NHSM

NH

South Mill Pond

Rotational

4

-70.74890

43.07270

N100

Great Bay

54

NHSS

NH

Schiller Station

Rotational

6

-70.78833

43.10167

N100

Great Bay

55

NHYC

NH

Yankee Coop

Occasional

1

Coastal Drainage Area

56

NSAG

NS

Argyle Sound

Rotational

5

-65.81817

43.69900

C010

Yarmouth

57

NSAR

NS

Apple River

Multi-year

7

-64.83500

45.47000

C060

Minas/Cobequid Shore

58

NSBC

NS

Broad Cove

Rotational

6

-65.83083

44.66533

C020

St. Mary's Bay

59

NSBE

NS

Belliveaus Cove

Occasional

1

-66.05583

44.39967

C020

St. Mary's Bay

60

NSBP

NS

Barrington Passage

Occasional

2

-65.62267

43.51917

C010

Yarmouth

61

NSCW

NS

Cornwallis

Rotational

4

-65.64800

44.64467

C030

Annapolis Basin

62

NSDI

NS

Digby

Benchmark

14

-65.75233

44.61700

C020

St. Mary's Bay

63

NSFI

NS

Five Islands

Multi-year

7

-64.06600

45.39750

C060

Minas/Cobequid Shore

64

NSGC

NS

Grosse Coques

Occasional

2

-66.09500

44.37283

C020

St. Mary's Bay

65

NSSC

NS

Spechts Cove

Rotational

5

-65.90783

44.51533

C020

St. Mary's Bay

66

NSYR

NS

Yarmouth

Multi-year

8

-66.14483

43.81767

C010

Yarmouth


Table 3. Criteria used for including and deleting sampling sites for the new 2013-2018 Gulfwatch Program. Included sites are shaded in the left hand column. The number of contaminants with significant trends, and direction (-decrease, +increase) of trend is presented in the middle column. LT = long term Gulfwatch site.
[image: image5.wmf]MASSACHUSETTS

Site

Sample Scheme

2013

2014

2015

2016

2017

2018

MADI

annual

X

X

X

X

X

X

MAME

annual

X

X

X

X

X

X

MAMH

3-year

X

X

MANR

annual

X

X

X

X

X

X

MASN

3-year

X

X

NEW HAMPSHIRE

Site

Sample Scheme

2013

2014

2015

2016

2017

2018

MECC

annual

X

X

X

X

X

X

NHDP

annual-PREP

X

X

X

X

X

X

NHFP

3-year

X

X

NHHS

annual-PREP

X

X

X

X

X

X

NHLH

3-year

X

X

NHNM

3-year

X

X

NHPI

3-year

X

X

NHRH

3-year

X

X

NHSM

3-year

X

X

NHSS

3-year

X

X

MAINE

Site

Sample Scheme

2013

2014

2015

2016

2017

2018

MEBB

annual

X

X

X

X

X

X

MEBH

3-year

X

X

MECK

3-year

X

X

MEDM

3-year

X

X

MEFP

3-year

X

X

MEKN

annual

X

X

X

X

X

X

MEPH

annual

X

X

X

X

X

X

MEPI

3-year

X

X

MEPR

3-year

X

X

MERY

3-year

X

X

MESA

3-year

X

X

MEUR

3-year

X

X

NEW BRUNSWICK

Site

Sample Scheme

2013

2014

2015

2016

2017

2018

NBLB

3-year

X

X

NBSC

3-year

X

X

NBTC

annual

X

X

X

X

X

X

NOVA SCOTIA

Site

Sample Scheme

2013

2014

2015

2016

2017

2018

NSDI

annual

X

X

X

X

X

X

NSAR

3-year

X

X

NSFI

3-year

X

X

NSSC

3-year

X

X

NSAG

3-year

check for mussels

??


Table 4a. Ordered (lowest to highest) means of trace element concentration data from 1993-2008 for Gulfwatch sites with calculation of the 10th percentile concentration and the ratio of the highest to the lowest concentration. Shaded data are below the calculated 10th percentile concentration.

[image: image6.wmf]Station

N samples

Significant trend

Keep criteria

Delete criteria

MABI

5

1+

NOAA MW

no mussels

MAIH

5

1-

hi concs

no mussels

MAME

7

1-/4+

trend

MAMH

5

?

MANR

1

new site

MADI

1

replace MABI

MAPY

4

1-/1+

trend

no mussels

MASN

15

1-

trend, LT

MEBB

5

4-

trend

MEBH

5

1+

trend, RS

MECC

16

3-

trend, LT

MECK

5

geog, aquac

MEDM

5

1-/1+

trend

MEFP

5

Hg, NOAAMW

MEKN

14

2-/2+

trend

MEMR

5

no trend

MEPH

7

2+

trend, **

MEPI

5

NOAA MW

MEPR

5

SF harvest?

MERY

5

1+

trend, SF hvt

MESA

4

geography

MEUR

5

2-

trend

NBCG

1

no mussels

NBHI

13

2+

trend

no mussels

NBLB

6

1+

trend

NBLN

5

no mussels

NBNR

9

no trends

NBSC

7

geography

NBTC

5

1-

trend, geogr

NHDP

13

3-

trend, LT

NHFP

4

>1 species

NHHS

11

2-/1+

trend, LT

NHLH

6

2-

trend, LT

NHNM

5

hi concs

NHPI

4

2-

trend

NHRH

5

1+

geography

NHSM

4

1-/3+

trend

NHSS

6

1-

trend, LT

NSAG

5

4-

trend

few mussels

NSAR

7

1+

trend, LT

NSBC

6

1+

trend, LT

no mussels

NSBP

2

?

no mussels

NSDI

14

1-

trend, LT

NSFI

7

mussels present

no trend

NSSC

5

mussels present

no trend

NSYR/BI

8

1-/1+

trend, LT

no mussels


Table 4b. Ordered (lowest to highest) means of organic contaminant concentration data from 1993-2008 for Gulfwatch sites with calculation of the 10th percentile concentration and the ratio of the highest to the lowest concentration. Shaded data are below the calculated 10th percentile concentration. 
APPENDIX A

Review Panel Comments

The review panel for this Phase I Plan were:

EQMC Co-Chairs

Christian Krahforst & Peter Wells


Massachusetts

Jack Schwartz


New Hampshire
Matt Wood and Phil Trowbridge



Maine


Jim Stahlnecker


New Brunswick
Bruce Thorpe 


Nova Scotia

Darrell Taylor, Gareth Harding

Their specific comments are summarized below, according to topic area.

General Comments
Great job on the document.  I have reviewed the document and agree with Gareth’s comments. 

Thank you for taking this on.  I think you connected with the key aspects for a re-designed Gulfwatch. Overall – Reads well.  The framework is there.  I concur with Gareth’s comments relative to the body of the text.  I agree that metal concentrations that have not changed over an  extensive time period should be considered for reduction with the suite of analysis.  The same may hold for legacy organochlorine pesticides and other organic contaminants that have stabilized to consistent background concentrations over time.

I reviewed your document and it generally looks great and of course well written as usual. The background and overview describing how the monitoring program started and evolved is very concise, informative, and well put together. The proposed program options for going forward are also quite well thought out and given available resources probably appropriate.

Overall the sampling plan outlined in your Gulfwatch Program - Business Plan, Phase I is comprehensive and well put together. 

In reference to cost possible cost savings by reducing contaminant analyses:

I would go further and state that we have a very good estimate of PCBs and chlorinated pesticides concentrations, both spatially and temporally, and we should now concentrate on other suites of contaminants. If we revisit PCBs and chlorinated pesticides every 6 years at a few stations that would suffice.

In reference to present lack of funding and future outlook for support of the program:

We have to be positive and assume the value of our time series will be appreciated in the near future when our economies are recovering. If we do nothing but archive specimens over the next few years, all will not be lost.

Note Wayne Fairchild was suggested as an additional review panel member.

Jurisdiction-Specific Comments re: Sample Sites and Frequency
MASSACHUSETTS

Massachusetts sampling – We have the most populated urban area on the Gulf of Maine and with this comes the higher signal compared to other areas.  Changes in our mussel contaminant concentrations may actually be more readily apparent only because 1) the concentrations for some contaminants are larger to begin with and 2) decades of tighter regulation of discharges should yield measurable decreases. I like Table 2.  There were no mussels at Boston inner harbor (MAIH) at our last visit.  Currently MANR is holding steady.  While this may not be in Presidents Roads alongside the airport, it is contiguous with Dorchester and Quincy Bay and is adjacent to the mainland.  It is in the inner harbor and for the foreseeable future it may have to be new inner harbor station.  It is also adjacent to the long term NOAA Musselwatch Dorchester site, and could be valuable for both programs given the budget problems with Musselwatch.  I agree with the frequency for the stations on the Massachusetts list. 

NEW HAMPSHIRE

As other constituents have mentioned, with the exception of station NHDP our mussel beds at the remaining stations are becoming depleted.  It will be difficult to collect 180 mussels at these sites.  DES's recommendation is to eliminate the archiving process and only collect, process and analyze the composite sample at each sampling station.  This can be accomplished by either collecting a composite of 60 mussels at each site, or continuing to follow the replicate approach and only collecting 20 mussels at each replicate site (60 total).  Additionally, our volunteer/match time for coordination, sampling and processing of samples is a big concern given the current financial climate DES is operating under.  Unless funds to analyze the samples are guaranteed by the Council three (3) months prior to sampling DES can only commit to the following activities:
           
            1)  Coordination and sampling at the three (3) trend sites used by Piscataqua Region Estuary Partnerships (PREP) for          the State of Our Estuaries Report (NHDP, NHHH and MECC).
            2)  Collection of a composite sample of 60 mussels at each of the three (3) trend site (180 total)
            3)  Processing of samples at the DES Limnology Center
            4)  Shipping samples (organic and metals) to Battelle for analysis (100% funding provided by PREP)
            5)  Sharing the analytical results with the Council
 
Thank you for giving DES the opportunity to review the plan.  DES is willing to meet if you would like to discuss this or have other thoughts.
MAINE


( no comments received

NEW BRUNSWICK

I have no problems with the site selections, or the sampling frequencies for the Gulfwatch sampling plan (2013-2018).  I feel that these sites are a good representation of the NB area, and we should be able to obtain mussels from these areas fairly easily in the coming years.  
NOVA SCOTIA

Comment #1

The proposed plan for NS although quite well thought out too is problematic - largely due to the lack of mussels now reported at several sites during previous visits. This applies to NSYR and NSBI (Yarmouth / Bunker Island), NSBC (Broad Cove), and maybe NSAG (Argyle) and  NSBP (Barrington Passage). The latter 2 sites Andy Bagnall can best advise.

Due to lack of mussels the proposed sites might have to include something like those below - which should be confirmed by Peter/ Gareth/ Andy and others. Maybe other sites which have been dropped out of the sampling rotation (if any) might have to be brought back in now just to give us a few sites to sample. We seem to be de-populating most of our sites (at least in NS).

Some sites to consider are;

NSAR      3-yr 

NSDI     *annual

NSFI        3 -yr

NSSC       3 yr

* (since Digby has no short supply of mussels and is near a shellfish harvesting area it might be the best candidate for an annual site - although the site is near a STP outfall)

Comment #2

Sorry but no mussels in Yarmouth Habour. Andy reported that there were no mussels at his collecting site; a rock. I drove down after this to check out the entire harbour and could not find a single mussel. There were lots of ideal mussel sites but nary a mussel. Quite the mystery.

