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1.  Project Activities and Accomplishments


The overall project goal was twofold: (a) To increase understanding of the ecological risks associated with chemical pollution from land-based sources in the coastal waters of the Bay of Fundy; and (b) To improve municipal planner’s abilities to address the priority chemical problems and reduce those risks through various mechanisms, from choosing appropriate levels of pollution treatment (e.g. for sewage, for urban runoff) to utilizing decision support and information management tools, among other available tools.

1.1  Assessing Ecological Risks of Chemical Contamination

1.1.1  Activity


The Bay of Fundy and its watersheds have been, and are being, exposed to a myriad of synthetic chemicals and chemical mixtures.  Primary sources have been the forest spraying programs; various industries, heavy (refineries) and light (food processing); the salmon aquaculture industry; municipal waste water plants, and raw sewage discharges; urban storm water runoff; air pollution, including long-range transport of acid rain and contaminants such as mercury; ground vehicle and aircraft emissions; leaks from transformers; operational shipping discharges and spills; litter; and others. Some of the chemicals are synthetic, persistent, and bioaccumulative and still have a signature on the watersheds and bay (e.g. DDT and its residues, PCBs, organotins), while others are natural but entering the system in above natural concentrations (e.g. mercury, lead, cadmium, copper).  There are many concerns about the fate and effects of these chemicals on human health (largely through seafood safety) and natural ecosystems of the bay and its watersheds, stimulating research programs such as those from the Rivers Institute at UNBSJ; Environment Canada’s Environmental Sciences Laboratory, Moncton; the St. Andrews Biological Station (SABS), St Andrews; the Bedford Institute of Oceanography, Dartmouth; Dalhousie University, Halifax; and Health Canada, Halifax.  


Recently a BoFEP sponsored workshop was held in St Andrews to address pollution concerns in the Bay (BoFEP Pollution Workshop Proceedings, Burt and Wells, Eds. 2011, on BoFEP website).  The focus was on pesticides used against the sea lice that infect salmon, but other issues were tabled.  There is a need for comprehensive research on the problem(s), as well as a need for risk assessment and communication on chemical issues.


This study was an initiation of the development of a comprehensive ERA framework and assessment for a number of key trace toxic chemicals in the watersheds and near-shore waters of the Bay of Fundy. ERA has three components – problem formulation, risk analysis (characterization of exposure, characterization of toxicity and ecological effects), and risk characterization.  It is augmented by risk communication, where the risk assessment results are communicated to the risk manager.  The problem formulation stage would consist of a detailed literature review of the primary sources of chemical pollution into the Bay of Fundy, and their effects; a hazard evaluation of the key substances of concern; and an outline of the methodological approach.  The risk analysis would be an analysis of the exposures and effects to key valued ecosystem components (VECs). The risk analysis would be the final step, attempting to do both single source and combined source (cumulative effects) analyses of the risks, developing risk quotients for both.  

Ultimately, a comprehensive assessment of the ecological risks of what is primarily combined, cumulative, low level chemical contamination of the watersheds and coastal waters will be attempted.  Substantial effort will be put into the important step of risk communication, both in terms of written materials and public forums, including addressing the area of risk perception.


Resources utilized to carry out the activities of this project included two teams, one at UNBSJ and one at BIO, Dartmouth,  working on sub-contracts under the guidance of two BoFEP project advisory groups. 


Partners in the project included: the University of New Brunswick (Saint John); Fisheries and Oceans (BIO and Moncton); Environment Canada (Dartmouth and Moncton); Dalhousie University;  two provincial departments; and one municipal authority.  

Products of this project upon completion will be:

· A comprehensive literature review on the sources, fates and effects of chemicals in the watersheds and coastal waters of the Bay, as part of the problem formulation stage of the ERA.

· An integrative ERA of key persistent toxic chemicals in the watersheds and coastal waters of the Bay.

· A preliminary risk communications package for this issue.

· Papers and reports on all of the above.

1.1.2  Activity Status


This project was conducted in two parts (sub-projects) – the first to address the ecological risks associated with Mercury and DDT, the second to address the risks associated with chemicals used in salmon aquaculture,  in particular the pyrethroid pesticidess.  The first sub-project is well along (see below), with completion for June 2011, and reporting out in full at the September BoFEP Workshop.  The second sub-project has been started, the literature has been assembled and initially reviewed, and the final review, synthesis, and ERA will commence in May, with a report due this summer (June) and full reporting at the September BoFEP Workshop.  Once the contracts were negotiated, two meetings were held with the sub-contractors (Dr. Karen Kidd and Angela Mercer of UNB SJ; Dr. Gareth Harding, Bedford Institute of Oceanography) and the project advisory team, the meetings being in Moncton, January 28th, 2011, and in St Andrews, NB, April 19th, 2011.  Both meetings were successful at reviewing the ERA process, reviewing the individual projects, and especially in the second meeting, reviewing the results and ERA findings for Hg, and DDT and residues.
1.1.3  Description of Final Results

1.1.3.1  Ecological Risk Assessment for Bay of Fundy Region Update – Mercury and DDT  (K.Kidd and A. Mercer)

An Ecological Risk Assessment (ERA) is being conducted on mercury (Hg) and DDT for the Bay of Fundy.  The ERA involves compiling the concentrations of Hg and DDT in sediment, water and biota from the Bay of Fundy and comparing tissue burdens to the body residues or exposure concentrations that are known to cause effects after chronic exposures in laboratory studies.  Risk quotients (RQ) are calculated from the ratio of the measured concentrations to the effects concentrations to determine whether there are any potential risks of these contaminants to Bay of Fundy organisms.   As described below, the ERA is in its final stages and will be completed by August 2011.

Hg in the Bay of Fundy

Concentrations of Hg in sediments and organisms from the Bay of Fundy have been compiled from various scientific papers and reports.  Hg concentrations were found for the following invertebrates and fish: American lobster, blue mussel, Atlantic herring, bluefin  tuna, cod, cunner, haddock, mackerel, pollock, dogfish,  swordfish, thresher shark, white hake and flounder.  Birds include: Arctic tern, Atlantic puffin, common murre, common tern, leech’s storm-petrel, razorbill, black guillemot, black-bellied plover, black-crowned night heron, black-legged kittiwake, bonaparte’s gull, common eider, double crested cormorant, dunlin, glossy ibis, great black-backed gull, greater yellowlegs, herring gull, least tern, little brown heron, piping plover, red-necked phalarope, semipalmated plover, semipalmated sandpiper, short-billed dowitcher, snowy egret and willet. In the mammal group there are Hg residues for harbour porpoises only.   Sediment mercury concentrations have also been compiled for several locations in the Bay. 

Hg concentrations in Bay of Fundy invertebrates (lobster & mussels) range from 14-60 ng/g wet weight.  The range for fish in the Bay are 5-1472 ng/g wet weight, depending on the species.  Concentrations in the bird species depend on the tissue tested and range from 10- 7048 ng/g wet weight.  Porpoises have Hg concentrations from 350 to 2530 ng/g wet weight. Sediment samples vary with location within the Bay of Fundy/ Gulf of Maine area and depth of the sample.  The sediments are reported to have between 0.2 and 602 ng/g dry weight Hg.  

DDT in the Bay of Fundy


Concentrations of DDT and DDT derivatives are being reported as total DDT (TDDT).   TDDT found in organisms located in the Bay of Fundy has been tabulated and there are fewer data for this contaminant than for Hg.  The invertebrates that have reported DDT concentrations are American lobster, clams, mussels and scallops and they have TDDT concentrations that range from 0.1 - 3 ug/g wet weight. Fish concentrations of TDDT varied from 0.01-378 ug/g wet weight and includes plaice, ocean perch, white hake, cod, herring, mackerel, bluefin tuna, sea raven and white shark.  The TDDT data for birds are for the following species:  sooty shearwater, semipalmated sandpiper, greater shearwater, dunlin, lesser yellowlegs, blackbellied plover, shortbilled dowitcher, greater yellowlegs, black duck, herring gull, guillemot, and double crested cormorants.  The TDDT concentrations varied depending on the type of bird and the tissue being analyzed; concentrations were between 0.03-164 ug/g wet weight.  The mammalian data are from the North Atlantic right whale, the common seal and harbour porpoises; these concentrations ranged from 0.01-23 ug/g wet weight TDDT.  

Risk Quotients for Hg and DDT

Risk Quotients (RQs) were determined using the tissue residue (TR) concentrations in various tissues of the organisms.  The residue concentration is compared to the most sensitive endpoint found in a literature search of the chronic toxicity studies exposing a similar species to either Hg or DDT.  Whenever possible,  experiments using marine species were used for the RQ.  All toxicity studies were screened for data quality.  In some cases due to limited studies on marine species, freshwater chronic exposures were used as the most sensitive endpoint.  The Low Effect Residue (LER) for the most sensitive endpoint was divided by a safety factor of 10 and then used as the denominator for the risk quotient calculations.  RQ= TR/(LER/10).  When calculating the RQs, the same tissues from the experiment and from the Bay of Fundy organisms were used.  RQs > than 1 suggest some potential risk to the organism.  RQs < 1 suggest low or negligible risk to that organism.  It is not possible to calculate RQs for some organisms (e.g. marine mammals) because of a lack of comparable lab toxicity data.

RQs for Hg in the Bay of Fundy


All fish RQs were above 1.0 except for Atlantic herring, mackerel, pollock, white hake and flounder.  Mussels were below the RQ threshold of 1.0.  All sediment cores were below the CCME Sediment Quality Guideline threshold except for one core sample at St. Croix estuary.  All birds had RQs above 1.0.  

RQs for DDT in the Bay of Fundy


Calculation of RQs for DDT are not yet completed because of some gaps in the chronic toxicity data.  To date, white shark was the only fish species with an RQ above 1.0.  The double-crested cormorant was the only bird with an RQ >1.0 but further analyses are also needed for this group.

Summary and Next Steps


Hg and DDT bibliographies of all of the Bay of Fundy literature have been finished.  Currently there are summary tables on the Hg and DDT data for the Bay of Fundy (invertebrates, fish, mammals and sediment).  The chronic toxicity tables for Hg and DDT are also completed.  The RQs have been calculated for Hg and DDT with a few gaps remaining when a suitable chronic LER concentration is found.  


The final steps of this research are to:

1) Fill the gaps in chronic data to finish the RQ calculations for DDT and Hg. 

2) Complete the literature review on the sources and fate of Hg and DDT to the Bay of Fundy.

3) Conduct a peer-review of the ERA and RQs.

4) Complete the final report on the ERA for the Bay of Fundy.

1.1.3.2  Ecological Risk Assessment for Bay of Fundy Region Update – Chemicals used in salmon aquaculture (G.C.H. Harding).

The ecological risk associated with the use of three therapeutic chemicals used by finfish aquaculture operations to remove “sea lice” was investigated. There are a number of good published reviews of the topic (Haya et al. 2005; Burridge et al. 2010a and b). The lice in question are actually ectoparasitic  copepods,  Caligus elongatus and Lepeophtheirus salmonis, which weaken cultivated fish by feeding on surface tissues and blood and thereby making the fish susceptible to bacterial and fungal infections. The pesticides in question are those that are applied by bathing fish in their pens or cages in the ocean. An organophosphate, azamethiphos and two pyrethroids, cypermethrin and deltamethrin, are the chemicals of concern to east coast fishermen and environmentalists alike.  An impervious tarp is placed around each salmon pen for an hour while the parasitized fish are subjected to the pesticide at a specified concentration overseen by the Pest Management Regulatory Agency of Health Canada. The pesticides are registered under the Pest Control Products Act and a veterinary prescription is required for pesticide applications. A well-boat, used for transporting live salmon, has been used in Maine as an alternate method to better control the concentration of pesticide used on infected salmon transferred into it; however, the pesticide/seawater mix is still used once and discarded directly into the ocean.


The toxicology of these pesticides in the laboratory is well documented in the literature for a broad range of organisms. Not surprisingly, other crustaceans, such as lobster, crabs and shrimp, are most susceptible to sea lice pesticides. The toxicity to planktonic lobster in the form of LC 50s has been well researched for the organophosphate, azamethiphos, and for the pyrethroids (Burridge and Haya 1997, Burridge et al. 1999; Burridge et al. 2000a, 2000b).  Azamethiphos is also acutely toxic to adult lobster at 25 µg/L over 15 to 20 minutes, which is well below the 300 µg/L applied to sea pens (Burridge et al. 2000a). The seasonal effect of azamethiphos on adult female lobsters was found to be most adverse from June through September, which coincides with the moulting, breeding and larval release period in nature (Burridge et al. 2005).  It was found that repeated applications of azamethiphos to female lobsters in the laboratory to one order-of-magnitude lower concentrations than used in the sea pens (10µg/L ) resulted in 43 to 100% mortality (Burridge et al. 2008). Ernst et al. (2001) compared the toxicity of azamethiphos for a broad range of phyla, from bacteria to protistes,  polychaetes, crustaceans, echinoderms and fish, and found that the crustaceans were the most susceptible. Plume studies following a realistic experimental release of azamethiphos  and rhodamine tracer dye demonstrated that the water was not toxic to the benthic amphipod Eohaustorius estuarius  after 20 minutes with few fatalities earlier (Ernst et al. 2001). 

Deltamethrin is extremely toxic to lobster larvae, sand shrimp and a benthic amphipod (Fairchild et al. 2010). Stage III lobster subjected to deltamethrin for 1 hour followed by 16 days in seawater had an LC50 of 4.45ng/L, which is well below the recommended application of 2 µg/L in sea pens in those countries that permit its use (Fairchild et al. 2010).   Cypermethrin is extremely toxic to crustaceans such as lobster (Burridge et al. 2000a). Repeated exposures of adult lobster to 10% of the pen exposure concentrations for periods as low as 15 minutes resulted in significant mortalities (Burridge et al. 2000a). Plume studies, again using Eohaustorius estuarius as the test organism, found that almost all the cypermethrin water samples collected up to 5 hours post release were toxic (Ernst 2001). There have been a number of studies demonstrating the adverse effects of cypermethrin on planktonic species at concentration levels well below the sea pen application level of 5 µg/L (Medina et al. 2002; Willis and Ling 2004). However, in the case of holoplanktonic organisms, such as copepods, it is reasoned that the short duration and small area adversely affected by cypermethrin would be recolonized in a relatively short time from neighbouring waters (Barata et al. 2002; Medina et al. 2004). A word of caution is appropriate here because the meroplanktonic larvae of benthic organisms, such as lobster, crabs and shrimps, are concentrated in the surface waters during a relatively brief period and represent an entire year class. Lobster release their larvae into the surface waters for about a month, temperature dependant, preferably at the heads of bays to take advantage of the warmer waters but this places them in optimal proximity to aquaculture sites. 


The toxicity of aquaculture pesticides to other benthic invertebrates is also well below application concentrations in shrimp (Collins and Cappello 2006) with sublethal effects documented in mussels (Canty et al. 2007), scallops (Bonacci et al. 2008), polychaete worms (Hannam et al. 2008), lobster (Abgrall et al. 2000) and fish (Carriquiriborde et al. 2009). There are few studies on the effects of pesticide underneath the sea pens. Cypermethrin has a lower aqueous solubility and therefore is expected to adsorb to particulate material (Maund et al. 2002) and settle to the bottom. The benthic amphipod Corophium volutator was subjected to 10 day whole sediment bioassays and found to have an LC50 of 182 µg azamethiphos /kg wet sediment and 5 µg cypermethrin /kg wet sediment (Mayor et al. 2008). Nevertheless, the direct knowledge of adverse effects on other species and therefore their communities in coastal regions with intensive finfish aquaculture is minimal. 


The basic ecological risk assessment strategy is to measure or estimate the pesticide concentration in the water or within the organism. This concentration is then compared, as a ratio, with a known sublethal or predicted no-effect level, which is derived from toxicity studies with appropriate organisms. There are no faunal contaminant concentrations available for comparison with sublethal and no-effects levels. It is also impossible to derive standard risk factors because the water concentrations involved in a delousing operation fall rapidly below the chemical detection limits in seawater around and emanating from the pens. Furthermore, each release of chemicals is not easily predictable but will depend on the season, thermal stratification or mixing, tidal phase, wind direction, and bottom contours and shoreline topology. Dispersion/advection models are required to predict the dispersion, and thus dilution, of pesticides from a sea pen plume for temporal and spatial effects analysis. This is presently being done from the Biological Station at St. Andrews, NB, by Environment Canada.


The second large-scale death of around 700 lobsters in the fall of 2009 off Deer Island, New Brunswick, in Passamaquoddy Bay, has drawn attention again to our lack of knowledge about the effects of aquaculture pesticides released into the coastal environment (French 2010; Burt and Wells 2010). Traces of cypermethrin have been detected on these dead lobsters. There is a urgent need to classify the entire Passamaquoddy Bay and Grand Manan areas for confirmed lobster moulting and breeding habitat   An important factor for determining the ecological risk associated with aquaculture pesticide usage for lobsters is their seasonal whereabouts. The female lobster generally migrates into shallower warmer waters in the late summer to release its larvae and moult. These areas need to be accurately defined so that aquaculture pens are located elsewhere during the moulting, mating and larval release season. It is perhaps fortuitous for the preservation of the coastal ecosystem that a commercially important and iconic species such as the lobster is also one of the more sensitive animals to aquaculture pesticides.
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As stated above, both of these ERA studies are ongoing. They will be reported on this summer in final detail, as well as in papers and posters at the  BoFEP Bay of Fundy Science Workshop in September 2011.
1.2  Working with Municipal Planners to Reduce Chemical Risks from the Urban Environment

Activity


The United Nations Environment Programme has concluded that, worldwide, about 80% of all marine pollution results from the activities of humans on land. It has long been recognized that the bulk of the chemical contaminants present in the coastal waters of the Gulf of Maine and Bay of Fundy are also derived from land-based sources. Throughout the Maritimes, municipalities play a critical role in the planning and management of land-use activities in the coastal zone and adjacent watersheds. Cities, towns and villages located on the coast, or in watershed areas ultimately draining into the Bay of Fundy, can have a major influence on the health and well-being of coastal marine ecosystems, including coastal wetlands. How a municipal unit manages such issues as domestic sewage treatment, urban runoff, pesticide usage, land use planning, application of biosolids, municipal infrastructure development and industrial development can have significant direct and indirect effects on the marine environment. However, more often than not, municipal planners lack the knowledge, capacity and information resources necessary to ensure implementation of their recommendations regarding land-based activities on the marine environment. It is imperative that municipal and regional planners (as well as municipal decision makers)  be knowledgeable about the many complex links between the land-based activities about which they provide planning advice and the Bay of Fundy coastal environment as a whole. In particular they must recognize that, while the impacts of individual planning decisions may seem minor, cumulatively, collectively and synergistically, they can directly or indirectly contribute to deterioration of marine habitats, marine biological communities and coastal fisheries of considerable economic importance.


In 2005, BoFEP's Minas Basin Working Group convened a preliminary meeting between municipal planners in the Minas Basin region and representatives of BoFEP and some of its partners.  This followed a series of public forums on issues around the Minas Basin region (2001-2003).  The goal was to explore the concept of developing a working  partnership devoted to maintaining and improving the health of the Minas Basin through better informed land-use planning in the coastal zone and watershed of the Minas Basin. The planners’ meeting was very successful with 11 municipal and regional planners participating. There was a general agreement that further developing such a partnership would be worthwhile. The planners felt that it would be useful for them to be made more aware of priority impacts in specific coastal areas and how particular land-uses and municipal activities might increase or decrease those impacts. The production of fact sheets focused on specific coastal issues (similar to the Fundy Issues series already produced by BoFEP) were thought to be a  particularly useful resource (BoFEP has produced several recently with this in mind, on sewage, organics and metal pollution).  It was also suggested that there was a great need for improved clarity regarding jurisdictional issues within provincial and federal governments (e.g. management of wetlands). Local planning activities would be greatly strengthened if there was heightened awareness of, and improved access to, planning resources within provincial and federal government departments (e.g. GIS data, planning information, and knowledgeable sources of advice). It was felt that BoFEP and its various working groups could serve as a valuable resource to planners in terms of enhancing access to relevant scientific expertise, assisting in identifying appropriate government contacts and other resources, as well as in various other ways. It was suggested that it would be particularly helpful to planners if pilot projects could be developed, focusing on specific priority issues, such as wetland conservation, nutrient loading through sewage and agricultural runoff.


It was proposed that BoFEP build on this initial work done by the Minas Basin Working Group, as well as on work by the BoFEP Stress and Cumulative WG (see subproject 1.1, above),   by expanding the consultation/partnering process to involve municipal and regional planners in other areas of the Bay of Fundy. It was proposed that four, day-long regional meetings be held to bring together 8-10 municipal and regional planners from three or four regions around the Bay such as:

1.Outer Bay- Nova Scotia (Digby/Yarmouth)

2. Inner Bay - Nova Scotia (Truro/Wolfville)

3. Inner Bay - New Brunswick (Sackville/Moncton)

4. Outer Bay - New Brunswick (St. Andrews/Saint John)

 


The meetings would also consider the feasibility, content and scope of a web-based decision support tool for use by municipal planners. This project would work to strengthen municipal planning of land-based activities that affect the coastal and marine environment by providing timely and pertinent information to Nova Scotia’s municipal planners and decision makers on: 

· Priority issues (e.g. nutrification from agricultural run-off). 

· Contacts for expert advice. 

· Relevant federal and provincial laws and regulations.

· Best management practices (BMPs) (e.g. set-backs, on-site sewage design, etc.). 

· planning tools (e.g. nutrification modeling, GIS, etc.).

 


Items to be considered at regional meetings: 
· Overview: Linking watersheds and coastal waters. 

· Highlight major issues impacting the Bay related to land-use activities in general. 

· Pollution from land-based sources, particularly ones within the purview of municipalities (urban runoff, sewage, cosmetic pesticides, biosolids etc.), including pollutants selected for the ERA portion of the project. 

· Discussion about the roles /responsibilities of landowners and municipalities in watershed and coastal management. 

· Information resources currently available to planners and identification of additional needs. How can BoFEP help out in that regard? What support tools might be useful to planners? 

· What would be the desirable elements comprising a web-based decision support tool for municipal planners? 

· Other considerations.


List of project activities:

· Create BoFEP advisory committee (3-4 members) to oversee both sub-projects. 

· Recruit part time coordinator for the planners sub-project .

· Develop format, agenda, resource people, venues, facilitators, rapporteurs and schedule for three or four regional meetings. 

· Identify planners to be invited to each of the mini workshops. 

· Create and circulate a preliminary information package about BoFEP, the meeting plans and other relevant background information to planners. 

· Hold three or four regional meetings. 

· Prepare reports on discussions and recommendations from regional meetings. 

· Convene a special municipal and regional planning session at BoFEP 2011 Bay of Fundy Science Workshop to review report and recommendations from regional planning workshops and consider how best to move ahead with specific projects.

Activity Status


Three workshops with municipal planners were successfully conducted, with very good attendance from a wide range of regional municipal planners. A final analysis of the information gained at these meetings is underway and will be submitted this Spring for publication, as well as being reported on and discussed at the Fall BoFEP Bay of Fundy Science Workshop. 

Description of Final Results of Municipal Planners Workshops (Ashley Sprague and Jennifer Graham, assisted by Rapporteurs)
Introduction  

The Ecology Action Centre (EAC), in partnership with Bay of Fundy Ecosystem Partnership (BoFEP), hosted three workshops, ‘Tools for Healthy Watersheds’, for the Bay of Fundy planning community in March 2011.  The workshops took place on March 16th  (Digby, NS), March 24th  (Saint John, NB),  and March 25th (Sackville, NB). The workshops targeted land use planners. The purpose of the workshops was to increase municipal and regional planners' awareness of the many complex linkages between land-based activities within their municipalities and the health of coastal habitats and watersheds, as well as to provide information on appropriate tools for watershed protection. The workshop objectives were to:

· Identify priority issues related to land-based activities impacting water quality within the Bay of Fundy watershed;

· Inform planners of information resources, support tools and best management practices that are currently available to help planners minimize impacts of these issues in their region;
· Identify information requirements such as data gaps and planning tools required by the planning community to effectively manage impacts of pollutants, sewage, climate change and other land-based activities on coastal ecosystems and water quality; and 

· Assess how groups such as BoFEP can work to develop support tools and information resources to better meet the needs of planners


An advisory committee was established to help guide the content of the workshop. Committee members included Peter Wells (BoFEP), Jon Percy (BoFEP), Robert Capozi - Coastal Planner (New Brunswick Environment), Justin Huston – Coastal Zone Coordinator (Nova Scotia Fisheries and Aquaculture) and Crawford MacPherson - Director of Community Development (Municipality of the County of Colchester). The advisory committee met twice by telephone and provided advice on workshop content, contacting planners, workshop location and final reporting. Advisory committee members attended each workshop.

Workshop Overview


The workshops were designed to provide content and new information as well as to allow organizers to conduct a needs assessment. The content focused on understanding water and its circulation in watershed and coastal areas, as well as how land based activities could affect water quality and quantify.


Each day-long workshop was designed to focus on local water issues during the morning session and to explore practical tools to deal with these issues in the afternoon session. The workshops followed a similar format in each location, but the specific topics and speakers were adjusted to each local context. 

   
 Each workshop began with a presentation called ‘The Bay of Fundy and It’s Water’ by Ashley Sprague (EAC). This presentation was developed specifically for this project to help land use planners review and understand the basics of water movement through a landscape, and to learn more about the specific characteristics of the Bay of Fundy. The presentation explored the connections between land, water and the coast and demonstrated the importance of healthy watersheds to communities and coastal marine ecosystems. The rest of the morning was devoted to understanding local water issues, with a presentation on water quality issues and ecotoxicology.  This was done through an issue identification activity and small group discussion. 


The afternoon sessions began with a presentation entitled ‘Introduction to Tools’ by Jennifer Graham (EAC) that outlined different types of tools available to land use planners to reduce impact of land-based activities on the Bay of Fundy. The presentation included examples of useful legislative, monitoring, mapping and educational tools. Other presentations expanded on the use of specific tools, with examples of case studies that  municipalities could use to deal with the impacts of land-based activities. All presentations can be found at (www.bofep.org).The afternoon session also included an assessment of current tools, small group discussion, and a confirming needs discussion.  


Thirty municipal planners from around the Bay of Fundy attended the ‘Tools for Healthy Watersheds’ workshops. Seven members of the planning community attended the Digby workshop, thirteen attended the Saint John workshop and ten attended the Sackville workshop. Eighteen participants came from New Brunswick and twelve from Nova Scotia. Participants included Planners, Development Officers and Chief Administration Officers from cities, towns, municipalities and District Planning Commissions. 


The first workshop was held in Digby, NS, on March 16th at the Digby Municipal Office. Presentations were given by:

· Levi Cliche (Manager Program Delivery, Clean Annapolis River Project) – Riparian Zone Restoration

· Dale Hebb (Consulting Engineer/Researcher, Agriculture Canada) – Monitoring of Thomas Brook

· Kate Greene (Consultant/Planner, Stantec) – Tools for Municipalities

· Leanne Jennings (Planner, Municipality of Kings) – Lake Monitoring Program 


On March 23rd , the second workshop was held in Saint John, NB,  at the Rockwood Interpretive Centre. Presentations were given by: 

· Thijs Bosker (Post-doctoral Fellow, UNBSJ) – Toxins in the Environment

· Tim Arciszewski (Environmental Monitoring Manager, Canadian Rivers Institute) – Saint John Water Consortium

· Rob Capozi (Coastal Planner, New Brunswick Environment ) – New Brunswick Coastal Areas Policy


The final workshop was held on March 24th in Sackville, NB, at Mount Allison University. Presentations were given by:

· Les Burridge (Research Scientist, Department of Fisheries and Oceans) – Toxins in the Environment

· Tim Arciszewski (Environmental Monitoring Manager, Canadian Rivers Institute) – Saint John Water Consortium

· Rob Capozi (Coastal Planner, New Brunswick Environment) – New Brunswick Coastal Areas Policy

· Jeff Ollerhead (Dean of Science, Mount Allison University) – Salt Marsh Restoration

Workshop Findings

    
The workshops were set up as a needs assessment to determine which local issues are of most concern, and to identify the existing tools and needs of the planning community.

Local Water Issues


In order to better understand the local water issues, each workshop participant was asked to share with the group the three most pressing water issues that their communities are facing. This exercise allowed participants to get a sense of what issues others are dealing with and allowed for commonalities to be identified.  Many common themes were brought up at all three workshops, while some issues were area specific, such as mink-farming (Digby workshop) and shale gas exploration (Sackville workshop). Climate change was mentioned by over half of the participants at the Saint John and Sackville workshops, but was only mentioned by 2 of 10 participants at the Digby workshop. 

Common Water Issue: Digby Workshop

	Issue
	Id by (x/of 10) people

	Land-based Practices: mink farms, agricultural run-off, aquaculture
	6 (60%)

	Water Quality/Quantity: identification and protection of water supplies, sewage treatment issues, on site septic malfunctions
	5 (50%)

	Leadership: lack of consistent Provincial regulations, lack of cooperation b/w levels of government and b/w municipalities (ie. for protection of source water), lack of enforcement, need for Province wide water quality monitoring program, lack of adequate watercourse buffers, better regulations and monitoring of municipal treatment plants
	5 (50%)

	Insufficient  Planning: coastal access, living too close to the coast, poor planning decisions
	4 (40%)

	Climate Change: coastal erosion, flooding, sea level rise
	2 (20%)

	Water Flow: infilling, drainage, amount of impervious surfaces
	1 (10%)


Common Water Issues: Saint John Workshop

	Issue
	Id by (x/16) people

	Leadership: lack of enforcement of existing regulations, Provincial leadership, need for coastal areas policy to become regulation, lack of inspection, lack of watershed plans, lack of coastal zone planning,  too many layers of government involved, poor communication and guidance, no coordination of stakeholders, poor linkages between municipalities and other programs
	10 (62.5 %)

	Climate Change: need for long range planning, sea level rise, flooding, erosion, storm surges, stormwater controls, impacts on infrastructure
	9 (56.25 %)

	Water Quality/Quantity: solid wastes, gravel pits, arsenic, industrial effluents, sewage, well water quality/quantity
	8 (50 %)

	Insufficient Planning: riparian zone destruction, development of flood plains/ flood prone areas, settlement patterns of communities, shoreline development, need to rebuild sewage plants existing in low-lying areas
	7 (43.5%)

	Education and Awareness: increased awareness of severity of problems (climate change/subsidence), lack of available information, education of land developers, need to concentrate on advantages and be positive to get buy-in
	5 (31.5%)

	Land-based Practices: forestry, clearcutting, aquaculture, development and construction activities, food production 
	5 (31.5%)

	Wetlands protection: conflicts b/w wetland protection and economic development, uncertainty about direction of wetland protection in NB
	3 (18.75%)


Common Water Issues: Sackville Workshop

	Issue
	Id by (x/10) people

	Climate Change: flooding, sealevel rise, storm surges, erosion
	8 (80%)

	Land-based Practices: shale gas exploration (“fracking”), clear-cutting, agricultural runoff
	6 (60%)

	Leadership: salt marshes, wetland and dykeland protection, lack of information on water quality/quantity in rural areas, educating people 
	5 (50%)

	Water Quality/Quantity: sedimentation, E.coli, blue green algae blooms, salt water infiltration 
	3 (30%)

	Armouring of shoreline: problems with using rock for protection against coastal erosion
	3 (30%)


The top three common issues at each workshop:

	Top Issues
	Digby
	Saint John
	Sackville

	1
	Land-based practices
	Leadership
	Climate change

	2
	Water quality/quantity 
	Climate change
	Land-based practices

	3
	Leadership
	Water quality/quantity
	Leadership


Assessment of Tools


The participants were asked to complete a worksheet designed to gather information on the tools planners are currently using, what the limitations of the tools are, what other tools would be useful, and where they presently access information on water quality. This exercise revealed significant differences in resources, capacity and expertise between municipalities. Some municipalities have limited to no mapping and monitoring capabilities, while others have teams of highly trained staff using state-of-the-art tools to inform their decision making processes. 


The municipalities in attendance at the Digby workshop tended to have much stronger partnerships with community groups and local NGOs than was evident at the other workshops. Municipalities with these partnerships were further ahead with water quality data collection, monitoring and mapping.  Several of the participants at the Digby workshop had the capacity to monitor larger systems such as rivers and lakes, whereas in the Saint John workshop, only monitoring of septic systems and wells was mentioned. Participants at the Sackville workshop stated that they were doing limited to no water quality monitoring. 

Assessment of Different Tools Currently Used by the Planning Community:
	Type of Tool
	Digby (Id by # of people)
	Saint John
	Sackville

	Regulatory
	· municipal planning strategy (4)

· land use by-law (3)

· subdivision bylaw

· proposing to implement watercourse buffers restricting intensive livestock operations

· protection of coastal wetlands


	· Watercourse alteration permit (3)

· Community Planning Act (2)

· Municipal plan

· Dept of Health regulations (2)

· Zoning and subdivision bylaws (2)

· Rural plans (2)

· Coastal Policy (2)

· Clean Water Act

· Clean Environment Act

· Building permits


	· 30 m buffer from areas prone to flooding (3)

· Watercourse and Wetlands Alteration (2)

· Community Planning Act

· Health Act



	Mapping
	· GIS  (3)

· All provincial mapping (2)

· DNR datasets to overlay on zoning maps to protect/setback from sensitive/vulnerable areas 

· In house planning technicians and mapping capabilities 

· Orthophotos

· Topographic/Soils/ hydrology/geology

· Wetlands 

· None 
	· GeoNB (3)

· GIS 

· Flood plain mapping (2)

· DoE/DNR maps (wetlands, watercourses)

· DNR

· Municipal plan and zoning plan

· Wetlands predictive layer

· DoT road book/maps

· Service New Brunswick 


	· Coastal features mappings

· LIDAR coming soon

· RAC

· GeoNB

· Limited to none (2)



	Monitoring
	· Mostly done through community or local programs (3)

· Lake monitoring program  

· Coastline erosion monitoring program 

· None (2) 


	· Contractor 

· Water and sewer testing at treatment plants (2)

· Testing domestic water supply

· Building inspection

· Approvals to operate 



	· No watershed group

· Very little baseline information

· Only when there is a storm

· None (2)

· 

	Best Manage-ment Practices
	· Stormwater management

· Incorporating agriculture BMPs into Municipal Planning Strategy and Land Use  By-Law requirements (Argyle)

· None


	· Certified water and sewer operator

· Sustainable development BMPs

· Learning and listening

· Building practices (build above flood plain, no foundations in flood plains)


	· ICSPs recommendations

· Under development/not much (2) 



	Education (for public)
	· Public meetings

· Consultation

· Public involvement in bi-law review process

· Issue focused groups involved in planning 

· ICSP public engagement process

· Brochures on proper shoreline management (kings)

· Shoreline tours through lake monitoring program


	· Public presentations 

· Information sessions

· Open houses for rural plans

· Workshops 

· Brochures

· Guide to stormwater management


	· Public presentations

· Hearings for regulations

· Brochures

· Under development

· None (2)



	Web sites and Web-based tools
	· NS Environment (2) 

· Maryland 

· Researching Provincial Strategy initiatives 

· Various NGO/environmental groups, other municipalities

· List-serves

· Municipal websites 

· None


	· GNB

· Rural Planning District Commission

· GeoNB

· Open City

· Webinars


	· By-laws online

· GeoNB

· Spatialfusion

· None (2)



	Other
	· Ecosystem-based management

· Citizen research  offerings  

· ICSP (not yet regulation)

· Partnerships with NGOs


	
	



The Assessing Tools worksheet also presented the following questions (answers are summarized from the three workshops):
What are the limitations of these tools? 

· Limited resources/capacity

· Time

· Political Will – need stronger regulations than can be enforced (Need floodplain and coastal regulations; better wetland protection framework)

· Requires cooperation between different levels of government

· Need more training

· Data available are incomplete, out of date,  too general or hard to access


What other tools would allow you to better manage impacts of land-
based activities on water quality and the coastal environment? 

· Research data from research groups/universities 

· Better data identifying sensitive lands and erosion susceptibility

· Public education 

· More information on BMPs for coastal development (what else besides setbacks?) 

· Additional regulatory and mapping tools 

· Stronger regulations for agriculture and forestry

· LIDAR (mentioned several times)

· Having a GIS mapping system


Where do you access data or information on local water quality? 

· Through the Province (Department of Environment or Department of Health) 

· Provincial Water Portal

· Municipality (in-house)

· NGOs

· Local citizens

· Local media


How do you learn about new tools and BMPs? 

· Workshops/conferences 

· Online/Email list serves

· Networking with other municipal planners

· Webinars
· Government

· Professional publications

· School projects


How do you consult with others (municipalities, towns, community groups, universities, Province?) 

· Phone/Email/List serves

· Networking at conferences/meetings/focus groups/workshops

· Lake Monitoring Program Technical Advisory Committee (Kings)

· Webinars

· Networking with Provincial Government

Confirming Needs 


Each workshop ended with a ‘Confirming Needs’ exercise to establish priorities and identify what participants need to more effectively manage  impacts of land-based activities on water quality and the coastal environment. The need for more political will, accessible data and mapping information, LIDAR maps, educational materials, funding, and stronger partnerships with community groups was emphasized at the workshops.

	
	Digby
	Saint John
	Sackville

	Govern-ment/Regu-latory
	· Water quality standards 

· Standards in statements of provincial interest

· Provincially protected water supply areas.

· Enforcement

· Cooperation between municipalities and different levels of government

· Statement of Provincial Interest

	· Political will

· People to become champions and provide backing

· Statement of Provincial Interest around floodplains

· District and municipal plans


	· Political will

	Monitoring
	· Encourage more volunteer involvement

· Setting targets and goals for the watersheds
	· Community groups/partnerships


	· Funding for monitoring is limited and specific

·  Lack of capacity for monitoring

·  More joint activities between municipalities and community groups with committed volunteer base

	Mapping
	· Accessible mapping information from Federal and Provincial sources

· Watershed maps

· Ortho-photos

· LIDAR
	· Accessible information

· Geology layer

· Information sharing

· Consistent and compatible systems and layers

· Information on NB Water Classification Systems

· Flood plains 

· LIDAR
	· need more information on the geological layers

· Accessible information on water quality 

· LIDAR 



	Education
	· Better communications tools

· Need community buy-in
	· Public materials and presentations specific to issues

· More information on BMPs
	· Public materials on septic systems, shoreline development

	Other
	· Funds to deal with problems (Feds – infrastructure)

· NGOs play role of pressing governments to move on issues/watchdog

· Enhance networking and bringing different groups together on issues

· Academics/Researchers can be advisory Bodies
	· Funding/Capacity

· Better consultation


	


Recommended Next Steps 


Feedback from the workshops and a follow up consultation with the Advisory Committee has indicated that there would be strong support for future workshops with the planning community. There is a particular interest in workshops that are small, local, allowing planners from different communities to connect with each other, and helping to connect local watershed groups and planners with government departments and academic institutions.


The priority topics for future workshops might be:  

· Coastal development planning tools aside from setbacks

· Storm water management 

· Building leadership 

· Accessing available, up-to-date data

· Building partnerships within your watershed


Further workshops could focus more clearly on watershed management and include participants from all over a watershed.  The themes could reflect the concerns in the watershed from headwaters to the estuaries and coasts, and look at various aspects of watershed management from managing water quality to protecting against floods. 


The workshops revealed that the planning community is not always aware of ongoing research or activity in their area. We should make sure to include watershed groups and groups leading other initiatives so can increase local networking. Case studies were very popular, especially those given by other planners. Further workshops should include some real examples as lessons. 


Valuable information was collected from and shared among members of the planning community.  It is important to bring the planning community together with government, researchers and community groups to facilitate information sharing and to identify opportunities for collaboration. 


Planners should also be made aware of upcoming provincial and federal government initiatives. The Atlantic Climate Adaptation Solutions Association (ACASA) has received funding to conduct impervious surface mapping using the Impervious Surface Analysis Tool (from NOAA, US) in a few communities around Atlantic Canada.  Some pilot studies will be done in New Brunswick and Nova Scotia. This tool could be very useful to help planners predict how different management scenarios could impact local water quality. 


Results from this series of workshops should be shared with government departments mandated to deal with water and coastal issues. Keeping regulatory authorities informed facilitates better information exchange and allows for exploration of opportunities to build upon what has been done. For example, the Nova Scotia Department of Environment recently released the Nova Scotia Water Resource Management Strategy which outlines several actions to protect provincial water quality and quantity. The outcomes of the ‘Tools for Healthy Watersheds’ workshops relate directly to several of the actions in the strategy, such as:  sharing resources and information while working with partners to manage water; engaging with post-secondary institutions, industries and the private sector in general, and coastal communities in order to improve knowledge about water related issues across both provinces;  and enhancing “the system”for receiving and sharing water quality and quantity information with government and the public.


Leadership involves having both political and public will.  One further step should be to focus on elected officials with some of the educational activities identified above, and to support public outreach efforts. 


Please note: the full report on the outcome of discussions with municipal planners  (Sprague, A. MS2011. Tools for Healthy Watersheds.  EAC, BoFEP.  April 15th, 2011.  19p.)  is available from BoFEP through its website.
1.3  BoFEP Communications

Activity


The communications coordinator focuses on managing and populating the BoFEP website, producing the Fundy Tidings Newsletter, and researching and writing at least one Fundy Issues Fact Sheet each year, in support of the overall BoFEP program and the interests of its partners.
Activity Status


This activity has continued throughout the fiscal year.
Description of Final Results

Working with municipal planners regarding the risks of pollution from land-based pollution/activities. 


This project has been satisfactorily completed. Details of workshops and outcomes are in Section 1.2 above.
Communications regarding science, management and community activity on environmental issues in the Bay of Fundy and its watersheds.


A fact sheet “Fundy Issue” on the geology and paleontology of the Bay of Fundy was published in December 2010 and also posted on the BoFEP Website. All 31 Fundy Issues have been compiled into a book format and are now undergoing revision and editing.  Four issues of the quarterly newsletter “Fundy Tidings” were completed and circulated to about 500 subscribers. All issues are also archived on the BoFEP website.  The website for BoFEP has been routinely updated and is now being readied for a design upgrade.

Community scientific linkages related to BoFEP’s mission on the ecosystem health of the Bay of Fundy  and its watersheds. 


Active participation with the BoFEP display unit, and special presentations occurred at several meetings from April 2010 to March 2011 - ACCESS, May 2010; Oceans Day, June 2010; GOMC, June 2010; CZC 2010 July 2010; BoFEP AGM, November 2010; planners workshops, March 2011.  A special session of the CZC 2010 Conference was organized by BoFEP and addressed conservation principles and approaches of different coastal groups, especially First Nations.

Organization of the 9th BoFEP Bay of Fundy Science Workshop, for Fall 2011, Saint John, NB. 


The location (Delta Brunswick, Saint John, NB) has been confirmed, the BoFEP biennial science workshop now being held in conjunction with the GOMC WG meetings of late September  2011.  The workshop will be officially hosted by ACAP Saint John. Discussions have also been held with several groups (UNB, GOMC, ACCESS, Fundy Biosphere, DFO) interested sponsoring and conducting the workshop, a major information event held biennially for the Bay.  The first call for papers has been issued and posters and other advertising material have been prepared. Procedures have been established for receiving, acknowledging and compiling abstracts.

1.4  BoFEP Secretariat and Management/Steering Committees

Activity


The Secretariat at ACER (Acadia Centre for Estuarine Research), Acadia University, maintains the office for BoFEP, courtesy of ACER.  The work involves handling all daily emails, minutes of meetings, enquiries about BoFEP by phone and email, report distribution, membership enquires and processing, etc. It is BoFEP’s organization central node, critical for smooth running of the organization.
Activity Status


This is an ongoing operation.
Description of Final Results


The Secretariat activities for the period of April 1, 2010 to March 31, 2011, are summarized here.  There were:  14 Management Committee Meetings, one Steering Committee Meeting,  one Management/Steering Committee Meeting, and one AGM (held in Joggins, NS, Nov 2010).  

Other activities included:

Meeting Support –  Survey of availability of members;  Reserving of rooms; Collation and distribution of meeting materials;  Taking of minutes; Maintenance of the Action Item List.
Membership - Contacting all paid and non-paid members for membership drive;  Issuing of receipts and thank you notes; Forwarding deposits to the treasurer;  Updating and maintaining of membership list.
Annual General meeting (AGM)-  Organization of meeting space, including 
       catering and other requirements;  Collation and distribution of meeting materials;  Issuing of invitation to all BoFEP members;  Organizing and compiling information for Steering Committee members election

Other-   General enquiries;  Maintaining lists and communication details             for Management Committee, Steering 
 Committee and the Working Group Chairs;  All Environment Canada communication – All communication from Environment Canada is routed through the Secretariat for maintaining of records;  All official communication with the Management, Steering Committee and Working Group chairs is routed through and recorded by the secretariat;  
BoFEP Material – housing and maintaining of BoFEP materials such as the fact sheets, Proceedings, various reports and hand outs.

2. Changes, Challenges, Results (related to the Project)
2.1 If there were significant changes to the work plan in your contribution agreement, please describe those changes and indicate why they were required.

There was no change in the work plan. Everything associated with the content of the proposal went as planned with the exception being the schedule. The contribution agreement was signed late in the summer, and it then took several months for funds to be received and subcontracts to be put into place. Hence, most of the work was conducted in the last quarter of the fiscal year.
2.2 What challenges did your group face, what options were considered, and what solutions were implemented during the life of the project?  Consider obstacles, delays, impacts on work plan, timeline, budget, and resources levered.  Describe how your organization adjusted accordingly.

This is also explained under Section 2.1.  The primary challenge was to conduct the work in a much shorter time frame than needed or planned for, so the whole project was conducted under the pressure of time. The implications are that we and the sub-contractors will be continuing this work into the next FY and will be presenting final results later this calendar year. Our organization adjusted by key personnel putting in a lot of time during the fall and winter months on the selection of people, the preparation of sub-contracts, the conduct of a training workshop on ERA,  and travel to the various organizational meetings. 
2.3 Provide any other information regarding results obtained from this project, positive or negative, expected or otherwise.


The ERA’s are still underway; the work and workshops with the municipal planners are completed and posted on our website.  Additional benefits from the studies are two fold: networking and interaction with coastal ecotoxicologists in the region, a benefit for future work on chemical issues in the Bay of Fundy, and a valuable listing of regional municipal planners interested in this project and further work on land-based activities and their impacts on the coastal environment. As well, good working relationships were developed with the University of New Brunswick-Saint John,  the St Andrews Biological Station, and the Ecology Action Center, Halifax.
2.4 Elaborate on whether or not the activities launched through this project will be continued in the future; will the project or parts of the project’s activities be sustained after Environment Canada’s funding ends?  If yes, describe how the project or its activities will continue.


The plan is to continue this work and that is reflected in the submission to Environment Canada for FY 11-12.  The ERA methods will be further developed, and this will lead to discussions and possibly new projects on chemicals of concern in the Bay of Fundy and watersheds, with partners on both sides of the Bay.  There is a lot of interest within the municipal planning community to continue the workshops that have been initiated, and to develop projects of mutual benefit. The project has also provided BoFEP and its partners with up to date information that is of value for other purposes, such as fact sheets and State of the Gulf theme papers (under the auspices of DFO and GOMC).   
3. Final Report on Project Budgeting and Financing

Please see attached EXCEL FILE BoFEP D5.
4. Project Summary

4.1 Summary outlining the importance, the objectives and major results for this project.


This study focused on pollution into the Bay of Fundy from land-based activities (LBA), with two sub-projects: assessing ecological risks of chemical contamination, focusing on mercury, DDT and residues, and pesticides used in coastal aquaculture; and through a series of  local workshops, entering discussions with municipal planners to determine their priorities and needs related to land-based pollution,  and the role BoFEP and partners can play in helping municipal planners understand and address the various land-based issues more effectively.  This project is important because it brought attention back to Canada’s and the Maritime’s responsibilities on LBA (we are signatory to the Washington Protocol 1995), and introduced these responsibilities and our potential for positive action on them at the research level (academics, research institute) and the municipal level (where problems originate and solutions are developed).  


The major results are described above, and will be described further when the final reports are completed.  In brief, major findings are: 1) mercury from a variety of sources enters the ecosystem, biomagnifies, but is at levels below those causing effects in the coastal environment; 2) DDT, a pesticide used decades ago in forest management, and its residues are still detected in the Fundy ecosystem, at very low levels, below known sub-lethal thresholds, but basically with unknown impacts; 3)  Pesticides used coastally in aquaculture are causing concerns with local fisheries, although these compounds are generally non-persistent and non-bioaccumulative;  4)  There is a host of problems facing municipalities and municipal planners, and they need help addressing them, both in terms of technical information, knowledge of risks, and effective solutions – the top priority needs are  coastal development planning tools, storm water management, leadership on all the issues, having access to available and up-to-date information, and building partnerships in each watershed to comprehensively address the issues.

This study with its two sub-projects has generated a lot of interest around the Bay, in both provinces.  The momentum of the project will be maintained by talks, posters and discussions at the upcoming Bay of Fundy Science Workshop in Saint John, Sept., 2011, as well as through discussions with all those involved prior to the workshop. A continuation of this study is the basis for our submission to Environment Canada 2011, awaiting a funding decision. 
4.2 What have you learned from this project experience that could serve as advice to other organizations looking to undertake a similar initiative?


The primary lesson from the experience of this project, perhaps of value to other organizations, is the vital role of operational flexibility and partner cooperation in such a project.  Funding came late, but not critically late; contractors with flexible schedules and skilled staff had to be found; most of the work was conducted in the last quarter of the fiscal year, under pressure, including that induced by winter weather (a lot of driving was done by all concerned).  The project was and still is successful due to the commitment and hard work of everyone involved. 
5. Supporting Documents


Please see our website:  www.bofep.org/publications
6. Feedback

6.1  Was the information and materials received, related to EC’s projects, helpful?

Yes
6.2  Was the service you received during the delivery of this project beneficial to the success of this project?


Yes, the EC staff are highly professional, helpful and understanding, and available at any time for assistance.
6.3  Are there further comments regarding EC’s program funding that could be used in the future?


Three points: 1) It would be of great value for participants in the EC AEI program to get together in the period before new project proposals are submitted, to encourage and foster more collaboration and information sharing at that stage; 2)  the funding always comes late in the fiscal year and this must be taken into account in the reporting out phase, allowing for preliminary reports, followed by final reports;  3) the BoFEP Management team is always impressed  by and grateful for the great cooperation  and courtesy shown to us by EC staff members, which really helps in the delivery of the projects, and the continuation of our overall program dedicated to the environmental sustainability of the Bay of Fundy ecosystem, its watersheds, and their biodiversity and living resources.
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