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Profile of the Commission for Environmental Cooperation

In North America, we share vital natural resources including air, oceans and rivers, mountains and forests. Together, these natural resources are the basis of a rich network of ecosystems which sustain our livelihoods and well-being. If they are to continue being a source of future life and prosperity, these resources must be protected. Protecting the North American environment is a responsibility shared by Canada, Mexico and the United States.

The Commission for Environmental Cooperation (CEC) is an international organization whose members include Canada, Mexico and the United States. The CEC was created under the North American Agreement on Environmental Cooperation (NAAEC) to address regional environmental concerns, help prevent potential trade and environmental conflicts and to promote the effective enforcement of environmental law. The Agreement complements the environmental provisions established in the North American Free Trade Agreement (NAFTA).

The CEC accomplishes its work through the combined efforts of its three principal components: the Council, the Secretariat and the Joint Public Advisory Committee (JPAC). The Council is the governing body of the CEC and is composed of the highest-level environmental authorities from each of the three countries. The Secretariat implements the annual work program and provides administrative, technical and operational support to the Council. The Joint Public Advisory Committee is composed of fifteen citizens, five from each of the three countries, and advises the Council on any matter within the scope of the agreement.

Mission of the Commission for Environmental Cooperation

The CEC facilitates cooperation and public participation to foster conservation, protection and enhancement of the North American environment for the benefit of present and future generations, in the context of increasing economic, trade and social links among Canada, Mexico and the United States.

Global Programme of Action Coalition for the Gulf of Maine (GPAC)
Vision

A healthy marine and coastal environment in the Gulf of Maine where human use and biological diversity thrive in harmony.

Mission

The GPAC will work with all interested parties to assist in the application of the Global Programme of Action for the Protection of the Marine Environment from Land Based Activities (GPA).   This Coalition will draw from and build upon the existing work of the Gulf of Maine Council, the Regional Association for Research in the Gulf of Maine, the Commission for Environmental Cooperation (CEC) and other organizations and individuals committed to the protection of this shared public resource of world-class cultural, economic, ecological and intrinsic value.

The GPAC will assist public and private entities in the Gulf of Maine region identify pollution and habitat priorities and work to strengthen the capacity of these organizations and individuals to address them.

1998 Objectives

· Identify and assess current knowledge on the marine and coastal habitats of the Gulf of Maine and the existing and potential effects of pollutants from land based activities on their sustainability.

· Organize a workshop of multidisciplinary and cross-sectoral participants to review this knowledge and produce a consensus list of the priority pollutants and critical habitats in the Gulf of Maine requiring immediate action.

· Identify strategies and measures related to the management of priority pollutants and critical habitats identified during this first workshop.

· Organize a second workshop of multidisciplinary and cross-sectoral participants to assess management strategies and produce a regional response with immediate and long-term measures intended to reduce pollutants and protect and manage habitat in the Gulf of Maine.  It will include financing mechanisms and a process for review and evaluation of implementation success.

· Secure resources from interested stakeholders to begin implementation of actions to advance the elements of the Action Plan.

Results (late 1998-early 1999)

· Broad-based, cross-sectoral stakeholder consensus on regional habitat and pollutant priorities and commitment to responding to them.

· Implementation begins, within and across jurisdictions, including select demonstration projects.

· Transitional seed financial support from the CEC for implementation. 

· Strengthened binational commitment to GPA implementation.

· Conclusion of GPAC role as regional stakeholders initiate implementation.
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Executive Summary

In 1996 the Gulf of Maine was chosen by the Commission for Environmental Cooperation (CEC) as the site of a pilot project to help North American countries implement an international program to protect their marine and coastal areas from land-based activities.

The Commission for Environmental Cooperation was established by Canada, Mexico and the United States in 1994 to address transboundary environmental concerns in North America.

The Global Programme of Action for the Protection of the Marine Environment from Land-based Activities, known simply as the GPA, was developed under the auspices of the United Nations Environment Programme in 1995. Over a hundred nations, including Canada, Mexico and the United States, are signatories to the agreement.

The impetus for the GPA was international recognition that approximately 80 percent of all marine pollution stems from human activities on land. These activities, which range from municipal and industrial effluents to agricultural runoff, are physically altering and destroying coastal and marine habitats. The GPA calls on its signatories to preserve and protect the marine environment on a national, regional and international basis to reach the goal of “sustainable seas.”

In the Gulf of Maine the CEC has brought together a diverse group of individuals—the GPA Coalition (GPAC) for the Gulf of Maine—to develop a project of their own design. This workshop is part of a multistage action plan devised by the group.

The GPAC action plan includes two workshops designed to: 1) determine the priority problems requiring regional action and 2) develop methods for their resolution.

This is one of the five scoping papers that are being developed to provide background information for discussion at the second workshop in Portland, Maine (15-17 November 1998).

Responding to the issues: Programs and Policies

The programs, policies, and legislation of the various government entities across the Gulf use several approaches to protection and restoration of salt marshes and coastal hydrology. These are regulatory programs, facilitation and coordination programs and funding programs. Tables 1 and 2 present an extensive descriptive list of these programs.

Regulatory Protection
Each of the three New England states along the Gulf of Maine have wetland protection programs which require review and approval of any proposed direct impact to tidal waters. The federal government retains the right to require a separate federal permit for projects that have substantial impact on wetlands, in most cases impacts to coastal wetlands and hydrology will require a separate federal permit. In the states much of the authority to control land-use has been invested in municipal planning boards. The New England tradition of local control can lead to decisions being made from the sometimes narrow perspective of municipal needs.

Coordination and Facilitation

The facilitation and coordination of salt marsh and flow protection and restoration is done at all levels of government and involves many NGOs and private organizations. The protection work done through these programs is facilitating the acquisition of fee title or easements to ensure permanent protection of the resource. At the international level, the Eastern Habitat Joint Venture (EHJV) is a bi-national partnership including federal, jurisdictional and NGO partners. The Gulf of Maine Council on the Marine Environment (GOMCME) has made the protection and restoration of regionally significant habitats one of its five priorities. The Gulf of Maine Project of the Coastal Ecosystems Program [US Fish and Wildlife Service (USFWS)], the National Estuaries Programs of the US Environmental Protection Agency (USEPA), as well as the National Estuarine Research Reserve Program and the National Marine Fisheries Habitat Restoration Center [both supported by the National Oceanic and Atmospheric Administration (NOAA)], also assist and coordinate restoration and protection work. At the state level Coastal Zone Management Programs have been coordinating and supporting protection and restoration efforts for many years. In Massachusetts the Wetland Restoration and Banking Program (MWRBP) has led and organized efforts to restore the state's destroyed and degraded wetlands. In New Hampshire the US Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS), a federal agency, has completed an inventory and analysis of all tidal restriction within the state, and it supports a very active restoration effort. Maine restoration efforts have been limited in scope as no state agency has sought to promote restoration.

Funding

Federal funds from the USFWS programs such as the National Fish and Wildlife Foundation, Partners for Wildlife Program, North American Wetlands Conservation Act and the Coastal Ecosystems Grant Program have helped to restore or protect marshes across New England. Assistance from NOAA through state coastal programs has also played an important role in promoting restoration and protection. NRCS has several funding sources available through the Farm Bill programs. While the use of these funds for salt marsh work may be limited, successful projects have taken in place in New Hampshire using this funding source.

Putting Policy to Work

Policy impact on protection

Loss of salt marsh through direct fill is an extremely rare event in Maine, New Hampshire and Massachusetts. It is technically possible to receive permits to fill salt marsh, but in practice these permits are only granted in extreme circumstances, and require expensive mitigation. In contrast to the strict laws protecting salt marshes in the United States, a common sight along the Fundy coast is a sign requesting fill. Areas of marsh are frequently filled to increase holdings and prevent land loss. The great majority of flow obstructions in Gulf of Maine coastal watersheds are small culverts and dams. These structures are regulated at the local and state level, and fish passage is generally not a concern when these structures are put in place or repaired by road crews or developers. It appears that outdated, blocked or damaged fish ladders are preventing access to substantial areas of habitat throughout Maine and Massachusetts. Larger energy-generating dams or dams that generate power distributed across state lines must be licensed by the Federal Energy Regulatory Commission (FERC). FERC must consider a project’s impact on fish passage, but it is a rare and unimaginably hard-won event when a license is denied because of fish. Historically, the trend in the Bay of Fundy has been to alter flow for economic benefit. The diking of the marshes provides valuable agricultural land.

Policy impact on restoration
Interest in and implementation of marsh restoration projects is developing real momentum in Massachusetts and New Hampshire. In New Hampshire the entire coastline has been surveyed and projects to restore tidal exchange have been identified and assessed by the NRCS (USDA 1994). In Massachusetts the MWRBP is mandated to promote wetlands restoration projects and has been particularly interested in restoring tidally restricted salt marshes. The MWRBP has put wetlands restoration on the map, particularly paying attention to public works projects that could be modified to facilitate restoration of tidal flow. A good example is the rehabilitation of rail service to Newburyport, which included enlarging culverts through the railroad embankment in the salt marshes of Ipswich, Rowley, and Newbury. USFWS has supported a number of marsh restoration and enhancement projects in the Gulf of Maine through their Partners for Wildlife, National Wildlife, and Gulf of Maine programs. Projects range from tide gate removal that restored tidal flow in a purple loosestrife meadow (Squamscott River marsh in Stratham, New Hampshire) to ditch plugging and panne construction that increased waterfowl habitat on Refuges in Maine and Massachusetts. Restore America’s Estuaries is working with the Gulf of Maine Office of the Conservation Law Foundation (CLF) to develop community-based estuarine restoration efforts, including salt marsh restoration. CLF is currently developing an internet website designed to improve communication among community groups involved in estuarine restoration. Restoration of tidal flow has not been a priority in the Bay of Fundy. There are some dike systems and unused dams that have eroded or are eroding and allowing tidal flow to return to small areas. There have been no successful removals of tidal dams or causeways. The only active effort to restore flow has been in the Peticodiac Estuary. Just as Massachusetts and New Hampshire seem to be leading the way in the Gulf of Maine in terms of salt marsh restoration, Maine seems to be charting a new course when it comes to fish passage in coastal watersheds. In Maine, Coastal America partners, primarily NRCS, USFWS and Army Corps of Engineers (ACOE), have identified nearly 30 dams that could be removed or modified to allow fish passage, mostly downeast.

Effectiveness of Actions 

There do not appear to be any overall measures of policy/program effectiveness regarding physical alterations to water flow and salt marshes in Gulf of Maine jurisdictions. Targets for minimizing marsh loss are not identified. Very little is being done to protect potential habitat or restore fish access to most coastal watersheds. The monitoring of salt marsh restoration projects was the subject of a 1998 conference held in Ipswich, Massachusetts, sponsored by Massachusetts Audubon, MWRBP, and GOMCME. There was clearly a difference in perspective between the scientists and managers at that conference about the need for and level of restoration monitoring. Unless marsh restoration projects are more consistently monitored, it will not be possible to determine their effectiveness, and thus the effectiveness of the programs which promote and support these policies cannot be evaluated. There is a strong tendency to assume that projects are successful upon completion of the required construction.

Most opportunities for restoration of tidal flow in salt marshes fall under the jurisdiction of federal, state or local Departments of Transportation (DOT). In the states, federal DOT policy does not require existing tidal restrictions to be enlarged, but allows for the use of funds to reduce environmental impacts in new construction, maintenance and repair projects.

Maintaining and Gaining Habitat: What are the Barriers?

Inadequate policy and funding

Buffers that control land use activities within zones along marsh and watershed shorelines are essential to the maintenance and improvement of coastal aquatic habitats (Desbonnet 1994). However, the critical element of shoreline buffers is missing from policy regarding physical alterations to water flow and salt marshes throughout the Gulf of Maine. Even in Massachusetts where the concept of buffers is incorporated into wetlands policy, there is great variation in enforcement from town to town, due in part to the nature of the regulations. In the states, federal funding is available to support coastal wetland and watershed restoration through a large number of programs, as recently summarized in a report by Restore Americas Estuaries (RAE 1998). A serious mismatch is evident, however, between the funds available for engineering design and construction of projects, and funds for monitoring to evaluate project success. In Canada there are few policies or mandates that directly address the restoration or protection of salt marsh habitat. There do not appear to be any policies or regulations in any Gulf of Maine jurisdiction that address removal of tidal and freshwater hydraulic obstructions. The majority of salt marsh habitat in the Bay of Fundy was diked and converted for agricultural land 300 years ago. Agricultural agencies are mandated to maintain these dikes, and have no official interest in marsh restoration.

Conflicts between Programs or Policies

A significant barrier to salt marsh preservation is the municipal, state or federal DOT. However, there are a number of examples in Massachusetts of cooperation between DOT and other agencies to bring about restoration of tidal flow during road maintenance. This strategy is employed routinely in Connecticut, a state with an exemplary program to restore tidal flow to salt marshes. Existing wetlands protection regulations, however, can impose serious hurdles for restoration projects because of the many permits needed to carry out work in wetlands. In general, the same regulations that foster salt marsh protection act as impediments to salt marsh restoration. But obstacles to tidal restorations pale in comparison to the regulatory hurdles that must be overcome to remove dams in coastal watersheds. FERC oversees hydropower licensing of many dams, and is often perceived as having a strong bias in favor of industry. In Canada, the greatest impediment to habitat protection and restoration stems from conflicts with and within the provincial and federal governments (from the point of view of NGOs). On the Petitcodiac River in New Brunswick, a mandate to improve flow through a large causeway has not been implemented.

Lack of coordination or communication

Management of estuarine resources requires good communication between agencies and programs that traditionally focus on either freshwater or saltwater. There is often a lack of communication between departments at the provincial or state level, and management of estuarine habitats can fall through the cracks. In the states at the federal level, the ACOE, the National Marine Fisheries Service (NMFS), USFWS and FERC will all become involved in permitting issues regarding flow or salt marshes. Considerable difficulties can arise when so many players, each with a different mandate, try to come to consensus about the management of a salt marsh or coastal watershed. 

Insufficient interaction with NGOs and community groups

Without efforts to 1) inform and educate citizens and non-resident property owners (especially adjacent landowners) about the benefits of tidal restoration, and 2) discuss the issue of flood hazard, it is almost certain that local opposition will be stronger than local support. Communicating the importance of salt marsh habitat to the public and to private landowners is imperative. Collaborations can be very effective between NGOs, which cultivate and depend on community support, and agencies such as USFWS and NRCS, which have access to funds for land protection and habitat restoration. There do not appear to be any examples of collaboration between NGOs and  provincial agencies to address issues of physical alterations to water flow and salt marshes.

Private lands and resource use

In the Gulf of Maine flow obstructions in coastal watersheds are as ubiquitous as tidal restrictions in coastal wetlands. Numerous fish species collectively depend on access to and from spawning and feeding habitats in fresh, brackish and estuarine waters throughout coastal watersheds. All current uses of dammed watersheds (power, development and recreation) must be addressed in flow restoration projects. They can be daunting, but are not insurmountable (see case studies in full report).

Lack of consistency, accountability and enforcement

There is no regulatory framework in any jurisdiction regarding tidal restrictions. Tidal culverts and tide gates are often supervised by DOTs or public works for whom salt marsh ecology is seldom a consideration. In Canada, Watercourse Alteration Permits are required by both Nova Scotia and New Brunswick, but there are concerns regarding the adequacy of permit review. Environmental Impact Assessments (EIAs) are not required for the construction of new dikes, but such a requirement may be considered. 

Breaching the Barriers

In this section we briefly describe projects that have surmounted (or avoided) one or more of the barriers often encountered when working to restore flow to salt marshes and coastal watersheds. 

Linkages Lead to Multiple Returns

Linkages between salt marsh preservation and restoration

There are numerous ways in which protection and restoration activities can interact so that positive change in one arena leads to benefits in the other. Conversely, there can also be interactions whereby positive change in one arena occurs to the detriment of progress in the other. Here we first describe the different types of salt marsh restoration and suggest specific strategies for protection, then we present the nature of their linkages and the benefits and costs of the resulting interactions. So where and when could an activity described as restoration interact with a preservation action? We have explored this question through the use of the matrices in Tables 4 and 5. Such synergy can enable either preservation or restoration. 

Opportunities for GPAC Action 

In many ways, this is an exciting time to work toward improving flows and protecting and restoring salt marshes in the Gulf of Maine. There are several distinct fronts where action needs to be focused: regional planning and management, community participation, and collaboration. Action on each of these fronts will draw upon a variety human resources within the GPAC coalition, and will require support either from existing budgets or from newly identified funds. Specific recommendations under regional planning and management include: mapping tidal marsh losses and protected lands along marsh shorelines; ranking wetlands with respect to threat from shoreline development, draining or filling; assembling data on tidal restrictions and flow obstructions and prioritizing restoration projects; assessing spread of invasive plants; developing restoration success criteria; and selecting and implementing demonstration restoration projects. Community recommendations include: increasing public and decision-maker knowledge about costs of physical alterations and benefits from protection and restoration; and developing print, audio, video, and interactive CD and internet products toward this end. Recommendations under collaboration include: fostering regional or jurisdictional agreements to streamline restoration permitting; developing cooperative agreements to reduce tidal restrictions during road and rail maintenance; undertaking discussions with FERC regarding flow and fish passage restoration priorities; undertaking discussions with ministries and departments regarding dikeland restoration priorities; and looking to the Deleware Bay dikelands restoration initiative as a model.

Summary Matrix: Actions–Gaps–Opportunities

Physical Alterations to Water Flow and Salt Marshes
(also see final section of report)

	Priority
	Problem

Impact
	Existing 

Targets
	Sources( 
	Current Activities
	Assessment
	Successes and Opportunities

	
	
	
	
	
	Gaps
	Challenges and Barriers
	

	restore fallow dikelands

(NB and NS)
	tidal wetland impoundment, reclamation of salt marsh for agriculture
	none
	R. Milton R. Hawbolt

G. Daborn

P. MacDonald
	none
	restorable sites not identified
	lack of support from agricultural (ag.) agencies
	Deleware Bay is potential model

a) inventory/map and prioritize restorable sites

b) select demonstration sites and restore

c) cultivate support from ag.

	reduce tidal wetland filling (NB and NS)
	loss of tidal wetland
	none
	R. Curley

A. Smith

R. Milton


	none
	a) inadequate policy

b) cumulative losses not recorded
	conflicts over land use, lack of community interest, poor enforcement of existing regulations
	a) inventory/map losses

b) identify sites at risk

c) inform communities and enlist support

d) improve policy 

	protect shoreline buffers 

(Gulf wide)
	erosion, habitat  loss, reduced water quality
	setbacks vary by town
	S. Fefer

A. Banner

L. Winter

C. Foote-

Smith

C. Cornelison
	USFWS( 
GOM Project; local land trust/con. com. projects;

NH and ME Audubon evaluations 
	a) inadequate policy

b) cumulative losses not recorded

c) high-risk areas not identified
	conflicts over land use, lack of community interest, poor enforcement of existing regulations
	USFWS GOMP work on Kennebec and Ducktrap as model

a) inventory/map losses

b) identify sites at risk

c) inform communities and enlist support

d) improve policy


	Priority
	Problem

Impact
	Existing 

Targets
	Sources*
	Current Activities
	Assessment
	Successes and Opportunities
	

	
	
	
	
	
	Gaps
	Challenges and Barriers
	

	restore tidal flow to salt marshes; control spread of invasive plants (Gulf wide)
	considerable loss of salt marsh habitat, functions and values, esp.  for fisheries
	all NH marshes; no targets in ME, MA, NB or NS
	G. Griffin

P. MacDonald

J. Theakston

A. Amman

C. Foote-Smith

R. Rozsa

W.Hubbard

E. Hutchins


	NRCS projects in  NH, MWRBP projects in MA, NH and ME Audubon

volunteer evaluations
	a) sites not prioritized

b) ad-hoc success criteria and monitoring 
	community concerns regarding flooding, lack of community interest, difficulties in permitting, cost
	NRCS in NH and MWRBP in MA as models

a) inventory/map restrictions and invasive plants

b) prioritize sites 

c) develop and promote success criteria/monitoring

d) inform communitites and enlist support

e) streamline permitting

f) select and restore demonstration sites 

g) collaborate with DOT

	restore flow and fish passage to coastal watersheds (Gulf  wide)
	obstructions to flow cause significant loss of fish habitat, significant reductions in water quality, and greatly reduced fish runs
	none
	J. Marancik

W.Hubbard

E.Hutchins

J. Banks

C. Fay

C. Cornelison

R. Wengrzynek


	Saco River Salmon Club project in ME, Coastal America projects in ME; Parker River Watershed project in MA
	a) cumulative impact not assessed

b) restoration sites not prioritized

c) flow structures not designed for fish passage

d) poorly designed fish passage structures


	owners and regulators of dams reluctant to provide fish passage, communities may prefer head ponds to free-flowing waters, conflicts over land use
	Saco River project as model

a) inventory and assess flow obstructions

b) develop guidelines for state-of-the-art flow restoration and fish passage

c) undertake dialogue with dam owners and regulators to develop collaborations

d)inform communities and enlist support

e) select and restore demonstration sites


1. Introduction

Background

The Global Programme of Action for the Protection of the Marine Environment from Land-based Activities, usually abbreviated to the Global Programme of Action or simply the GPA, was developed under the auspices of the United Nations Environment Programme (UNEP) in 1995.  Over one hundred nations, including Canada, Mexico and the United States, are signatories to the agreement. The GPA calls for actions by each signatory nation to preserve and protect the marine environment on a national, regional and international basis in order to reach the goal of “sustainable seas”.  The GPA goes into detail on recommended approaches for nine different source categories such as sewage, heavy metals, and physical alterations.  

In North America, the Commission for Environmental Cooperation (CEC) was created under the North American Agreement for Environmental Cooperation (NAAEC) to facilitate cooperation and public participation to foster conservation, protection and enhancement of the North American environment.  The agreement complements the environmental provisions of the North American Free Trade Agreement (NAFTA).

In pursuing its mandate, the CEC is promoting two pilot projects in North America to implement the GPA, and selected the Gulf of Maine as one of these projects.  CEC brought together a diverse group of individuals with an interest in the Gulf of Maine and the GPA to develop and implement a project of their own design, with support from the CEC.  The group, which has named itself the Global Programme of Action Coalition for the Gulf of Maine (GPAC), has formulated an action plan to 1) focus on regional problems and issues and 2) engage a broad, multi-sectoral support base to implement actions at the local and regional levels.

Priority Setting: Workshop I (April 1998)

GPAC selected two areas of concern, contaminants and physical alterations to habitat, on which they would focus their attention, and commissioned a scoping paper on each one to identify the most important, specific issues in each area, their sources/causes and impacts. At workshop in Saint John, New Brunswick on April 27-29, 1998, participants developed a consensus list of priority contaminants and physical alterations upon which an action plan to reduce or eliminate their impacts would be developed.  The participants included industry, community groups, First Nations of Canada and Native American tribes, municipalities, scientific institutions, and representatives of local, state/provincial and federal governments. The priorities (in no particular order of importance) are: 

	Pollutants
	Habitats

	Pathogens (bacteria and viruses)
	Development adjacent to and disruptive of coastal habitats

	Biocides
	Sewage and eutrophication in coastal waters

	Dioxins/furans
	Use of mobile fishing gear in coastal embayments

	Mercury
	Protection and restoration of salt marsh

	Polycyclic aromatic hydrocarbons (PAHs)
	Tidal and freshwater hydraulic obstructions

	Petroleum hydrocarbons
	Impacts of aquaculture on habitats 

	Nitrogen
	Harvesting of low trophic level species

	
	Absence of “No-Take” reserves


Taking Action on Priorities: Workshop II (November 1998)

GPAC, through a consensus process with a diverse range of stakeholders, will identify the targets and priority for action on these issues, to set goals and objectives, and to develop and implement selected strategies and measures.  A workshop is planned for 15-17 November 1998 in Portland, Maine, USA, to advance this work to the implementation stage.  

Scoping papers are needed to provide background information and stimulate discussion on future action for the workshop participants. The principal goals of these scoping papers are to identify and assess current programs and strategies to address the priorities issues identified in the first workshop, note challenges and barriers, and identify successes and new opportunities.   At a meeting in Salem, Massachusetts on June 1 and 2, the GPAC grouped the priority issues identified in the April workshop into more manageable units. The groupings are:

Scoping Paper 1: Sewage and Eutrophication

· Pathogens (bacteria and viruses)

· Nitrogen 

· Sewage/eutrophication in coastal watersheds 

· Aquaculture

Scoping Paper 2: Toxics

· Dioxins/furans

· Mercury

· Biocides (pesticides and anti-fouling agents)

· Polycyclic aromatic hydrocarbons (PAHs) 

· Petroleum hydrocarbons

Scoping Paper 3: Coastal Development

· Development adjacent to and disruptive of coastal habitats

Scoping Paper 4: Resource Use

· Harvesting of low-trophic level species and habitats

· Use of mobile fishing gear in coastal embayments

· Absence of “No Take” reserves

Scoping Paper 5: Physical Alterations to Water Flow and Salt Marshes

· Protection and restoration of salt marsh

· Tidal and freshwater hydraulic obstructions

This paper deals with Scoping Paper 5: Physical Alterations to Water Flow and Salt Marshes.

A task group was established through the GPAC to provide advice to the author and to review progress and final reports. The members of the Task Group that oversaw the development of this Scoping Paper are included in Appendix D.

Meeting the Challenge

A large fraction of the original tidal wetlands within the Gulf of Maine have been drained, diked, dredged, filled or otherwise lost or destroyed since Europeans colonized the region. More than 75 percent of the salt marsh in the Bay of Fundy (Gordon and Cranford 1994, Percy 1998), 50 percent of the marsh in Massachusetts and New Hampshire (Cook et al. 1993), and 25-50 percent of the marsh in Maine are no longer available to provide important habitat for fish, shellfish and birds, serve as coastal storm buffers, and filter sediments (and any pollutants that may be attached to them) from runoff and coastal waters. Although wetland protection legislation and regulations have been on the books and enforced diligently in the US Gulf of Maine for more than 20 years, salt marsh losses due to anthropogenic activities continue on several fronts for a variety of reasons: 

· Losses to salt marsh functions due to changes in hydrology (tidal restrictions, water table changes due to permitted fill activities, increased fresh water discharge from uplands that flows into marshes) (Burdick et al. 1997, Roman et al. 1984).

· Colonization of invasive species from uncontrollable, small scale sediment disturbances associated with transportation corridors, storm drains and residential landscaping and maintenance. Spread of these invasive patches within marshes due to changes in marsh hydrology (see above) (Roman et al. 1984).

· Permitted losses from transportation maintenance and improvement projects, and small scale private impacts, especially pier construction (Roman et al. 1995).

· Failed mitigation without recourse following permitted salt marsh destruction (Race and Fonseca 1996, Shisler and Charette 1984, Quammen 1986).

In the Canadian Gulf, where the historical losses are greatest, the remaining marsh is still under assault, with permissible draining and filling of salt marsh up to 2 hectares. Filling on private land occurs frequently without permit, and regulators do not inventory losses. Sites as large as 4 hectares have been recently observed but most are quite small. Formerly drained and diked salt marshes have been flooded with freshwater to provide duck habitat. Although there is an unwritten rule not to flood more dikelands in this way, dikelands are not being returned to salt marsh except through erosion where dikes are not maintained. Salt marsh diking and draining to create agricultural land is ongoing.

Most hydrologic modifications leading to salt marsh degradation and loss of functions and values in New England have resulted from human activities that ignored the ecological requirements of salt marshes. Fortunately there is a strong movement to reverse this trend and open restricted marshes to tides (Morgan et al. 1996). Maintenance and improvement of salt marsh health and connectivity to Gulf of Maine waters will increase fish access to fresh water habitats where catadromous fish grow to maturity and anadromous fish spawn (Dionne et al. 1998). In addition to providing critical paths for anadromous and catadromous fish, increased availability of brackish and freshwater tidal habitats will increase support for fish production (Deegan and Garritt 1997) that may be translated to greater fish productivity for many coastal fisheries (Deegan 1993). Less glamorous than the movement of fish and more difficult to measure, but perhaps more important quantitatively, is the support of estuarine and coastal marine food webs in the Gulf of Maine through out-welling of primary production from healthy salt marshes (Gordon et al. 1985). 

Salt marshes are dynamic systems that have been described as ephemeral on the geologic time scale. During periods of rapid sea level rise, marsh development was likely limited to fringing systems that migrated landward in concert with marine transgressions. During periods of falling sea level, marshes were likely overtaken by freshwater wetlands and uplands as their seaward edges expanded out over mudflats. Interestingly, rapid sea level changes, both up and down would seem to result in narrow marshes with minor significance as coastal habitats. It is when sea level is rising slowly that marshes realize their greatest potential and attain most influence over processes in the coastal zone. Scientists tell us that global warming is leading to increased rates of sea level rise, though testing these assertions with actual measurements will not be possible for several years. 

In the Gulf of Maine, glacial rebound effects and tidal resonance have resulted in variable sea level rise that ranges from about 2 mm/year in New Hampshire to about 7 mm/year in the Bay of Fundy. An increase of 5 mm per year over the entire Gulf (an extremely conservative estimate) (Thomas 1986, Kelley 1992) will result in moderate, but greatly increased, rates in New Hampshire. In northern Maine and the Provinces, rates of sea level rise could be characterized as rapid, with the potential for major salt marsh losses over the next 50 to 100 years, as large flat expanses are replaced by fringing marshes (Kelley 1992). Such changes are thought to be accompanied by losses in critical habitat and environmental services currently performed by salt marshes. Even though much of the loss in marsh area and function may be ascribed to anthropogenic impacts on a global scale, losses that accompany sea level rise are not our greatest concern. A more immediate and pervasive threat to Gulf of Maine coastal wetlands are permanent structures, many built years ago, such as roads, railways, tide gates and culverts. These structures degrade salt marsh by drastically altering tidal flooding and draining. They can reduce or eliminate access to estuarine habitats by fish and other aquatic organisms (Herke et al. 1992). They can hinder the salt marsh’s intrinsic ability to keep pace with sea level rise (Boumans and Day 1994), and can even lead to marsh subsidence (sinking) (Burdick et al. 1997). Ultimately, they render the salt marsh vulnerable to invasion by pest plants that displace the native wetland vegetation (Roman et al. 1984). They can even cause the conversion of salt marsh to fresh marsh or upland (Burdick et al. 1997). In New Hampshire, the only Gulf of Maine jurisdiction that has estimated the extent of tidal restriction, 25 percent of the existing salt marsh is affected (USDA 1994). 

Salt marsh shorelines are the current frontier for shoreline development in the most populated areas of the Gulf of Maine coastal zone, since little private land is left for development on the beaches. Shoreline development disturbs or destroys habitat used by many birds and mammals that frequent the marsh, and drastically alters the quality and quantity of freshwater input to the salt marsh and estuary. Water flows in large quantities onto the marsh surface, carrying sediments that can be contaminated with herbicides, pesticides, or polycyclic aromatic hydrocarbons (PAHs). Fertilizers and septage bring nutrients that can lead to blooms of algae that essentially smother the estuary and contaminate shellfish beds. Storm drains deposit large amounts of sediment in small areas, raising elevations and providing Phragmites with a foothold for invasion. Armoring of salt marsh shorelines with bulkheads to protect developed property (homes, businesses, parking lots and roadways) prevents the natural landward migration of salt marshes in response to sea level rise. As marsh shorelines continue to be developed, more will be invested in fixed structures to protect property against rising sea level, until the situation becomes as untenable as that on Gulf of Maine beaches. If the upland marsh shore is armored, and the seaward shore erodes away as sea level rises, marshes will inevitably lose ground. Such losses are likely to be regionally significant and critical to coastal processes.

Responding to the issues: Programs and Policies

The protection and restoration of tidal marshes and coastal hydrology in the Gulf of Maine can be viewed in the context of the different categories of programs, policies and legislation that affect the ecological integrity of these critical resources. Along with the different types of protection and restoration activities are numerous levels of involvement from international actions to federal governments, states, and provincial involvement, non-governmental organizations and the roles and regulation at the municipal level across the Gulf of Maine. 

The programs, policies, and legislation of the various government entities across the Gulf can be broken into three different approaches affecting the protection and restoration of salt marshes and coastal hydrology. These are regulatory programs, facilitation and coordination programs and funding programs. While there is not sufficient space available for a discussion of each of the programs, policies and legislation that affect salt marshes and coastal hydrology, Tables 1 and 2 present an extensive (though not comprehensive) list with some information on each.

Regulatory Protection Programs 

Canada

There are three levels of government which hold jurisdiction over salt marsh protection, restoration and tidal obstructions. The federal government legislates on a national level. Each province has a provincial government which creates laws and policies for that province. The third level is municipal, which works on a town and county level. Legislation by any level of government specifically regarding the removal of tidal obstructions has not been developed. Salt marshes are protected under federal and provincial acts which protect fish and wildlife habitat. Areas that are under the jurisdiction of National and Provincial Parks and Bird Sanctuaries are relatively well protected from destruction and alteration. There is little enforcement of regulations protecting other areas considered to be valuable habitat. As the environment, natural resources and fisheries are all divided between federal and provincial powers with little integration between or within departments, marsh protection and restoration of tidal flow among other conservation issues have not been adequately addressed. 

Federal Water Policy established in 1987 identified wetlands as a specific area of concern for the national water resource. This policy commits to conserving and enhancing wetlands through partnerships with the public and private sectors. There are few programs, with the exception of the Atlantic Coastal Action Program and Eastern Habitat Joint Venture, that directly target salt marsh protection. 

An estimate of the amount of salt marsh that continues to be lost or even the amount that has been lost since 1990 is a task that should be completed for the Canadian Gulf of Maine. As permits are obtained, there is no quantification of marshland lost. There are numerous areas that are filled without permits. Prior to the change in the Provincial Environment Act in 1995, permits were not required for the alteration of salt marsh related to agricultural land. Private land continues to be lost as citizens are unaware of the importance of the marsh habitat. There is little to no government monitoring of activities on private land.

United States

Within the Gulf of Maine, governmental regulatory authorities help to minimize, mitigate and protect the current status of marshes and hydrology through US federal, state and local wetlands protection programs. These programs require permitting projects that impact both freshwater and tidal wetlands. In the United States permits are required from both the federal and state governments, and in Massachusetts local conservation commissions also must approve proposed direct impacts. Presently tidal waters and wetlands receive the highest level of protection from all regulatory authorities limiting direct impacts to those that are deemed "for the public good" such as transportation projects or the development of sewage treatment systems. While these impacts may lead to loss of tidal marsh area and function, they are usually associated with a mitigation project that creates or restores areas of previously impacted marshland. With numerous tidal marsh restoration sites available, regional preference has focused on restoration.

The federal authority for wetlands protection lies in Section 404 of the Clean Water Act. The US Army Corps of Engineers (ACOE) has primary authority to review and regulate proposed impacts. However the US Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) will also be involved to protect natural resources within their respective responsibilities. The US Environmental Protection Agency (EPA) has the authority under Section 404 to veto permits approved by the ACOE.

Each of the three New England states along the Gulf of Maine have wetland protection programs that require review and approval of any proposed direct impact to tidal waters. The permitting process for proposed impacts has been streamlined in all of the states through the institution of the State Programmatic General Permit, which in most cases allows for a single permit from the state required for approval. The federal government retains the right to require a separate federal permit for projects that have substantial impact on wetlands, in most cases impacts to coastal wetlands and hydrology will require a separate federal permit. 

Each of the states also has a Coastal Zone Management (CZM) Program that while having no regulatory authority works with all of the regulatory agencies to ensure that projects in the coastal zone comply with existing state and federal law.

Municipal governments are involved in wetlands protection to some extent in each of the states. In Massachusetts, the wetlands protection program is administered by local conservation commissions with oversight by a state agency. In New Hampshire, conservation commission are advisory only and provide input to the state authorities on proposed projects within their community. 

While the loss of tidal wetland area has been minimized through these wetland regulatory programs, the cumulative and secondary impacts and loss of functional values continue from changes in surrounding land use and hydrology. Shoreline and coastal development lead to the introduction of storm water and its associated nutrients and sediments that cause water quality problems and accelerate the spread of invasive plant species. The loss of naturally vegetated buffers along marshes and waterways adds to water quality deterioration and reduces wildlife, aesthetic and recreation values of these areas.

States have taken different approaches to addressing these problems with varying degrees of success. Maine's Mandatory Shoreland Zoning Act has placed authority in the hands of local officials while New Hampshire’s Tidal Buffer Zone has invested the authority in state wetland officials. These programs are not consistently successful in preventing losses of naturally vegetated buffers along tidal waters.

In the states much of the authority to control land use has been invested in municipal planning boards. The New England tradition of local control can lead to decisions being made from the sometimes narrow prospective of municipal needs. Awareness and interest in Gulf of Maine issues may be limited.

The hydrology of coastal waters has been seriously affected by several factors that continue today. The historical construction of dams in most of the coastal waterways has restricted the movement of anadromous fish along the Gulf of Maine coast. Water withdrawals for residential, commercial and industrial use leave some Gulf of Maine rivers with inadequate flow to support aquatic life during times of low flow.

Regulatory programs have been effective in protecting marshes from nearly all direct impacts in recent years. However they can create roadblocks for restoration. Burdensome permitting processes and antiquated laws sometimes prevent or delay restoration work.

Coordination and Facilitation

As with the protection programs previously described, the facilitation and coordination of salt marsh and coastal hydrology protection and restoration is done at all levels of governments and involves many NGOs and private organizations. The protection work done through these programs is facilitating the acquisition of fee title or easements to ensure permanent protection of resources.

Land protection and restoration projects are time and cost intensive. The regulatory programs discussed in the previous section should continue to provide the maximum protection possible to the functional values of marshes prior to the need for land protection or restoration. 

At the international level there are three programs that attempt to focus restoration and protection activities in the Gulf of Maine. The Eastern Habitat Joint Venture (EHJV) is a partnership between the Province of Nova Scotia, Ducks Unlimited Canada, the Canadian Wildlife Service, Wildlife Habitat Canada, the Nature Conservancy of Canada, the United States Federal Government, Ducks Unlimited Inc. and other American partners. The EHJV was formed as part of the North American Waterfowl Conservation Council. RAMSAR adopted by UNESCO in 1971 attempts to stem progressive encroachment on and loss of wetlands now and in the future. 

The Gulf of Maine Council on the Marine Environment has made the protection and restoration of regionally significant habitats one of its five priorities. Information has been published that can assist in the identification and analysis of potential restoration and protection sites. 

There are two federal programs in the United States that coordinate the efforts of numerous partners and agencies and have been effective within the Gulf of Maine.

· Coastal America joins the efforts and expertise of federal agencies with those of state, local, and private alliances to collaboratively address environmental problems along our nation's coasts including tidal marsh restoration. Coastal America can help to focus and coordinate efforts, but no project specific funds are available from this source.

· The North American Wetlands Conservation Act (NAWCA) encourages partnership efforts among federal, state and local governments, private non-profit organizations and private citizens. It seeks to combine resources and coordinate planning, funding and implementation of projects to protect habitats in priority areas through purchase of lands and easements. 

Presently, there are active NAWCA projects in both New Hampshire and Maine. Maine's efforts are led by the Maine Wetland Protection Coalition. In New Hampshire, the Great Bay Resource Protection Partnership has undertaken the protection of important coastal tidal and freshwater wetlands surrounding the Great Bay Estuary through acquisition and management. NAWCA funds have also been involved in tidal marsh restoration and enhancement projects implemented by the USFWS on and off of national wildlife refuges in the Gulf of Maine. 

Each of the federal agencies with responsibility for natural resources also have programs and projects that assist and coordinate with restoration and protection work within the Gulf of Maine. These include but are not limited to the Gulf of Maine Project of the Coastal Ecosystems Program at USFWS, the National Estuaries Programs of the EPA, and the National Estuarine Research Reserve Program and the National Marine Fisheries Habitat Restoration Center supported by the National Oceanic and Atmospheric Administration (NOAA).

At the state level CZM Programs have been coordinating and supporting protection and restoration efforts of many public and private partners for many years. In Massachusetts the Wetland Restoration and Banking Program (MWRBP) has led an organized effort to proactively restore the state's destroyed and degraded wetlands. In New Hampshire the US Department of Agriculture's Natural Resources Conservation Service (USDA, NRCS), a federal agency, has completed an inventory and analysis of all tidal restriction within the state. This work has led to a very active restoration program supported by federal, state and local governments. Maine restoration efforts have been limited in scope as no state agency has actively sought to promote restoration in the state.

Funding

Available funds for restoration and protection never meet the demands for financial assistance from agencies and groups across the region. However, each year projects in the Gulf of Maine successfully attain federal, state, or private funds that lead to the protection and restoration of salt marsh. 

 Federal funds from the USFWS programs such as the National Fish and Wildlife Foundation, Partners for Wildlife Program, North American Wetlands Conservation Act and the Coastal Ecosystems Grant Program have helped to restore or protect numerous acres of marsh across New England. Assistance from NOAA through state coastal programs has also played an important role in promoting restoration and protection. NRCS has several funding sources available through the Farm Bill programs. While the use of these funds for salt marsh work may be limited, successful projects have taken place in New Hampshire using this funding source.

Most of these federal dollars require some match from state, local, NGO, or private funds. This policy has leveraged these funds and increased the amount of land protected and restored.

Putting Policy to Work

Policy Impact on Habitat Protection

Salt Marshes

Loss of salt marsh through direct fill is an extremely rare event in Maine, New Hampshire and Massachusetts. It is technically possible to receive permits to fill salt marsh, but in practice these permits are only granted in extreme circumstances, and require expensive mitigation. Examples include 0.08 hectares of fill by the Bath Iron Works in Maine for a parking lot expansion (the original request was for 0.8 hectares) and 0.8 hectares of fill for the expansion of the New Hampshire Port Authority. New Hampshire and Massachusetts keep a record of cumulative losses; Maine does not. 

In Massachusetts, policy/program mandates are being followed well under the Massachusetts Wetlands Protection Regulations, since the standard allows no adverse impacts; salt marsh filling is practically nil. Marshes have been protected from filling since the 1970s when the regulations were first promulgated. Regulatory agencies in this state are also aware of the problem of tidal restrictions, and there have been no new tidal restrictions in any Massachusetts salt marsh in over a decade. In addition, some of the larger salt marshes in the Commonwealth are in conservation land, such as the Parker River National Wildlife Refuge, Salisbury Beach Reservation, the Crane Reservation, Cape Cod National Seashore, and numerous other parcels owned by the Trustees of Reservations, Massachusetts Audubon Society, and local land trusts such as the Essex County Greenbelt Association. There are some urban marshes (e.g. Rumney Marsh in Saugus) that still suffer from occasional illegal filling on borders. In a 1992 report, Massachusetts Audubon estimated that about 2,4 hectares a year of that marsh were being degraded either by illegal filling or transformation to Phragmites. In one Massachusetts town the conservation commission allowed a homeowner to fill some salt marsh adjacent to a house, largely because the chair of the conservation commission believed that property rights of the homeowner took precedent over wetlands protection. This was overridden by the Department of Environmental Protection (DEP) which required the homeowner to remove the fill. Belle Isle Marsh on the border of East Boston, Revere, and Winthrop, provides a sharp contrast to Rumney Marsh. Belle Isle has an active friends group which is extremely vigilant about any activities that might degrade the marsh. As a result, that marsh is well protected. The original creation of Belle Isle Marsh Reservation, a Metropolitan District Commission park, was primarily the result of efforts by the Friends of Belle Isle Marsh. This stopped the filling of the marsh and insured its preservation. A more common type of marsh loss is that due to shading from private docks, for which mitigation is not generally required. A marina in New Castle, New Hampshire, was required to create marsh in a 10:1 ratio for loss of vegetation due to shading from an expanded dock system.

Some Massachusetts communities have adopted their own additional protection measures for salt marsh ecosystems by passing local bylaws and regulations. As an example, Gloucester has a 91.4-meter review area surrounding their part of the Essex Bay/ Plum Island Sound Area of Critical Environmental Concern. Ipswich has adopted a 45.7-meter buffer for the same area. These were quite controversial when first proposed, with the argument framed in terms of conservation interests against property rights. They have been in place for over eight years now with little controversy. The Cape Cod Commission has investigated buffer protection as well. In Ipswich, land surrounding a salt marsh off Town Farm Road was identified as a critical buffer by a coalition of state agencies and environmental organizations under the Great Marsh Summit initiative. This parcel was then set aside by the town as open space. It had been slated to be developed for industrial uses.

The USFWS Gulf of Maine Project has been working closely with communities and local land trusts to identify and protect (through easement or purchase) tidal wetlands of “critical” habitat value, as well as associated upland buffers, in the lower Kennebec River in midcoast Maine. The Wells National Estuarine Research Reserve (Wells NERR) is working with land trusts and conservation commissions in southern coastal Maine to develop land protection strategies that will maintain the integrity of salt marsh and freshwater habitats. 

The recent publication, Habitat Lost : Taking the Pulse of Estuaries in the Canadian Gulf of Maine (Harvey et al. 1998) clearly summarizes the state of important estuaries in the Bay of Fundy and Southwest Nova Scotia. In contrast to the strict laws protecting salt marshes in the United States, a common sight along the Fundy coast is signs requesting fill. Fill is frequently used in areas of marsh to increase acreage and prevent land loss. This action is legal if the marsh area is less than 2 hectares. There are areas where islands exist in the middle of salt marshes. As the demand for marketable timber increases, these areas will be logged. Current laws are not sufficient to protect the marshes from the construction of logging roads and the logging activity itself.

Coastal Watersheds 

The great majority of flow obstructions in Gulf of Maine coastal watersheds are small culverts and dams. These structures are regulated at the local and state level, and fish passage is generally not a concern when these structures are put in place or repaired by road crews or developers. As a typical example, a new golf course in Wells, Maine was recently permitted by the DEP, even though the design included four causeways with culverts across the headwaters of a prime coastal stream, regardless of the impact on movements of resident and migratory fish. Yet, when town officials were made aware of the need for fish passage in another coastal stream, they were amenable to improving the placement of a culvert that was to be replaced after a storm event. In the town of Kennebunk, an older fish ladder on a coastal stream had been in disrepair for decades and was only recently fixed by volunteers from the conservation commission. It appears that outdated, blocked or damaged fish ladders are preventing access to substantial areas of habitat throughout Maine, and Massachusetts.

The last survey of anadromous fish runs by the state Division of Marine Fisheries (DMF) indicated that about 95 percent of the coastal rivers in Massachusetts had some human-made impediment in them, such as a dam or cranberry bog. This study is currently being updated by an intern working for Massachusetts CZM. The Fishway Stewardship Program was instituted in 1994 to organize volunteers to monitor the more than 200 fishways on 100 coastal rivers. This group has been working with the state to improve fish passage on several coastal rivers. The Parker River, which runs through Newbury, Georgetown, and Groveland provides a case study of the problems and potential solutions that is representative of many coastal watersheds throughout the Gulf. The river has six small dams that were constructed in the 17th to 19th centuries to provide power for small industries. Fishways around these dams were built in the 1930s as part of the Work Progress Administration (WPA) project. These fishways are in various states of repair, some still functioning reasonably well and others not functioning well at all. The Great Marsh Summit Project, a Massachusetts Audubon Society (MAS) initiative to address major conservation issues in the Essex Bay-Plum Island Sound region has made restoring anadromous fish runs one of its major priorities. MAS has put together a team of federal and state officials, local environmentalists and a sports fishing group to address accomplish the task. 

Larger energy-generating dams or dams that generate power distributed across state lines must be licensed by the Federal Energy Regulatory Commission (FERC). FERC must consider a project’s impact on fish passage, but it is a rare and unimaginably hard won event when a license is denied because of fish. In fact, until very recently, such a decision was unheard of in the Gulf of Maine. It is too early to know whether FERCs recent ruling against the Basin Mills Hydro project on the Penobscot River in Maine or the order to remove the Edwards Dam on the Kennebec River in Maine have set an important precedent for the many, many FERC decisions to be made over the next decade. At present, very little of the original spawning habitat is available to migratory fish in Gulf of Maine coastal watersheds. From Maine to Connecticut, the USFWS estimates that 91 percent of stream habitat is no longer accessible to migratory fish. Existing programs and policies do most to protect spawning runs of the Atlantic salmon in several downeast Maine Rivers, but there is no organized effort to assess cumulative loss of habitat or access to habitat for other migratory fishes such as shad, alewife, smelt, sea-run brook or brown trout, eel, and striped bass. The great majority of historic runs for these species were extirpated decades to centuries ago by dams and other barriers. Hence, in many cases, suitable habitat is not protected because barriers to passage prevent the habitat from supporting migratory fish populations, and it is therefore of no current value for fish.

Historically, the trend in the Bay of Fundy has been to alter flow for economic benefit. The diking of the marshes provided valuable agricultural land. The building of hydroelectric dams utilized tidal flow to create relatively cheap power. The tendency has not been to preserve flow. The danger in this is the cumulative effects of the tidal barrages throughout the Bay of Fundy. Although the bay continues to be seen as a highly productive area, there are only 23 of the 44 rivers in the watershed area that flow unimpeded into the bay (Wells et al. 1998), raising concerns about cumulative effects.

Policy Impact on Habitat Restoration

Salt Marshes

Interest in and implementation of marsh restoration projects is developing real momentum in Massachusetts and New Hampshire. In New Hampshire the entire coastline has been surveyed, and projects to restore tidal exchange have been identified and assessed by the NRCS (USDA 1994; Table 3). Nearly 400 hectares of salt marsh (25 percent of the total) were found subject to tidal restriction, primarily from undersized culverts. Local groups have worked with regional agencies to perform restorations through volunteer programs, service learning programs or hiring of consultants to perform the restoration work. Proactive tidal restoration has proceeded rapidly in New Hampshire, with the NRCS and USFWS working with the Office of State Planning Coastal Program and local groups such as: Rye and Hampton conservation commissions, private landowners, and others. At present, many projects have been completed and many others are underway; some large projects are in the planning stage.

In Massachusetts the MWRBP is mandated to promote wetlands restoration projects and has been particularly interested in restoring tidally restricted salt marshes. The MWRBP has put wetlands restoration on the map, particularly paying attention to public works projects that could be modified to facilitate restoration of tidal flow. A good example is the rehabilitation of rail service to Newburyport, which included enlarging culverts through the railroad embankment in the salt marshes of Ipswich, Rowley, and Newbury. There were problems with some of the activities of the subway (MBTA) on the marsh and the MBTA resisted the addition of new culverts through the embankment, but tidal flow was increased as a result of the MWRBP combined with local interest in using the railroad extension as an opportunity for restoring salt marshes. Other tidal restorations completed or underway in Massachusetts include Lewis Lake in Winthrop (3.2 hectares funded by Mass Bays), Post Island marsh and third marsh in Quincy (12 hectares total funded by the Massachusetts environmental Trust and the Town of Quincy), and four sites in Revere (including the 680-hectare Rumney marsh) where ten tide gates have been or will soon be replaced with self-regulating tide gates by the Massachusetts Highway Department, with some funding from the city. These devices can greatly improve tidal exchange but prevent tidal flooding. The NOAA Community Restoration Program has funded a tidal restoration in Ipswich. The Northeastern Massachusetts Mosquito Control and Wetlands Management District has restored tidal flow to Red Gate Marsh in Rowley. In Provincetown, 36 hectares of marsh are being restored with new large culverts in the Hatches Harbor dike by the National Park Service Cape Cod National Seashore.

Coastal America partners have been active in the planning and implementation of numerous salt marsh restoration projects in southern New England (Connecticut and Rhode Island) over the past decade and have begun to identify and develop projects in the Gulf of Maine. In Massachusetts, the Northeast Regional Implementation Team (NERIT) has a memorandum of understanding with the MWRBP to implement their programs in concert. A project to improve tidal flow to a 100-hectare Phragmites infested salt marsh in Sagamore, Massachusetts, is in the final permitting stage, and self-regulating tide gates will be installed to restore 16 hectares of marsh in Revere. As an example of the partnerships involved in Coastal America projects, this project included staff or funding from EPA, NRCS, MWRBP and the Northeast Massachusetts Mosquito Control and Wetlands Management District. NERIT would like to consider additional marsh restoration projects in the region. Coastal America has yet to undertake salt marsh restoration in Maine. 

USFWS has supported a number of marsh restoration and enhancement projects in the Gulf of Maine, through their Partners for Wildlife program, their National Wildlife Refuges in Massachusetts, New Hampshire and Maine, and their Gulf of Maine Program. These projects range from tide gate removal that restored tidal flow in a purple loosestrife meadow (Squamscott River marsh in Stratham, New Hampshire) to ditch plugging and panne construction that increased waterfowl habitat (refuges in Maine and Massachusetts). Marsh restoration that focuses on modification or creation of marsh surface features such as pannes and ditches falls into the category of open marsh water management. These projects are generally of limited impact compared to the scale of restoration that can be achieved with a significant restoration of tidal flow to an entire marsh. The aim of the open marsh water management approach is to reduce panne suitability for mosquito breeding by providing better habitat for mosquito-eating fish, while also creating open water for waterfowl. In the Gulf of Maine, the USFWS and mosquito control agencies employ these techniques. Because some ditches can enhance tidal exchange and also provide fish access to low and high marsh, and because plugging of ditches can create deep, steep, water-filled holes conducive to marsh erosion, care should be taken to identify costs, benefits, and goals in choosing these projects.

Restore America’s Estuaries is working with the Gulf of Maine Office of the Conservation Law Foundation (CLF) to develop community-based estuarine restoration efforts, including salt marsh restoration. The CLF is currently developing an internet website designed to improve communication between community groups involved in estuarine restoration. 

Restoration of tidal flow has not been a priority in the Bay of Fundy. There are some dike systems and unused dams that have eroded or are eroding and allowing tidal flow to return to small areas. There have been no successful removals of tidal dams or causeways. The only active effort to restore flow has been in the Peticodiac Estuary. There is one example where a tidal obstruction has facilitated the creation of new marsh habitat. A large salt marsh has developed below the causeway across the Avon River, near Windsor, Nova Scotia. Since 1990-1991, the salt marshes have become well established from the causeway and along the shore, becoming particularly extensive between Mount Denson and Hantsport. Some of this area is now being farmed for salt hay. The formation of this marsh habitat is important in several ways: 1) it is an example of habitat gain; 2) these marshes provide an ideal location for study of the development of salt marshes and the time line associated with habitat creation; 3) newly created marsh offers potential for protection. 

Coastal Watersheds

Just as Massachusetts and New Hampshire seem to be leading the way in the Gulf of Maine in terms of salt marsh restoration, Maine seems to be charting a new course when it comes to fish passage in coastal watersheds. In Maine, Coastal America partners (primarily NRCS, ACOE and USFWS) have identified nearly 30 dams, mostly downeast, that could be removed or modified to allow fish passage. The first of these projects, a grist mill dam on the Souadabscook Stream in Hampden that will open 429 square kilometers of habitat to migratory fish in the Penobscot River, is an example of a well chosen project, since size, location, ownership and current use did not pose insurmountable obstacles. Compare this with the now imminent removal of the Edwards hydropower dam on the Kennebec River in Augusta. The latter came about only after a decade of difficult and costly negotiations. In another difficult case, the USFWS and NMFS have been working closely with the Penobscot Nation to restore migratory fish such as Atlantic salmon, alewife and shad to historic levels in the Penobscot River. (See case study.)

Restoring flow in coastal rivers that drain into the ocean is a serious issue in Massachusetts. The Ipswich River, parts of which now dry up completely during some summers, is the most extreme example. This river was named one of the nations ten most endangered rivers by the American Rivers Campaign because so much water is drawn down for drinking by numerous towns both within and outside of its watershed. Attempts to get a handle on water use by towns and to promote water conservation have not been successful in Ipswich. Numerous towns exceed their permitted withdrawals, which already are probably too high to protect the ecology of this river. The Saugus River, which serves as a water source for the city of Lynn and some smaller communities, also is stressed due to low flows. Perhaps because of the increasing severity of the problem, there has been increasing awareness of the impact of water withdrawals on coastal watersheds. The Ipswich River Watershed Association has made it one of their key issues. They have carried out some informal monitoring of flow. There is an effort just getting underway to assess issues of fish passage in the Parker River watershed , which feeds the marshes and estuary of Plum Island sound and the Parker River National Wildlife Refuge.

Effectiveness of Actions 

There do not appear to be any overall measures of policy/program effectiveness regarding physical alterations to water flow and salt marshes in Gulf of Maine jurisdictions. It seems there is not sufficient effort directed at the evaluation of actions to protect or restore flow and habitat in coastal watersheds and salt marshes. Although organizations such as The Nature Conservancy, Maine Coast Heritage Trust, USFWS, Gulf of Maine Project (GOMP) USFWS, Wells NERR and local land trusts are working with private landowners to protect coastal wetlands and adjacent uplands, there is a need to identify priority areas for protection and to evaluate the number of hectares being protected with respect to those that need protection. Targets for minimizing marsh loss are not identified. Very little is being done to protect potential habitat or restore fish access to most coastal watersheds, with the exceptions discussed above. Very few marsh restoration projects are monitored to determine the rate and extent to which ecological functions return to the system. The assessment of specific projects to determine the extent of success for an individual restoration is largely performed on an ad-hoc basis using observation and photography that is without a context or formal plan. In New Hampshire, however, all restoration projects contracted through the Coastal Program must include a formal, three-part assessment including water or soil and vegetation conditions before the restoration, following construction, and after one growing season. Projects to increase tidal flow to Herring Cove in Provincetown, Massachusetts, and to Argilla Road Marsh in Ipswich, Massachusetts, are imminent and are likely to contain a post alteration monitoring component. Recent waterfowl enhancement projects on USFWS National Wildlife Refuges require monitoring of hydrology, vegetation, fish and birds.

The monitoring of salt marsh restoration projects was the subject of a 1998 conference held in Ipswich sponsored by Massachusetts Audubon, MWRBP, and the Gulf of Maine Council. There was clearly a difference in perspective between the scientists and managers at that conference as to the need for and level of restoration monitoring. Managers as a group expressed concern over the cost of monitoring and were interested in developing simple monitoring programs that could be conducted at minimal expense. Scientists stressed the paucity of information regarding the rate and extent of wetland response to restoration actions. Massachusetts Audubon in conjunction with the University of New Hampshire has a school education project in which students carry out some simple monitoring protocols in tidally-restricted marshes. They have helped to draw attention to the issue.

There has been little to no monitoring of the effects of tidal restoration projects on Prince Edward Island (not under Gulf of Maine jurisdiction but the only maritime province where such projects have been undertaken). As well, there has been little monitoring of the newly formed salt marsh below the Windsor Causeway on the Avon River, an unplanned marsh creation event that could provide useful information about the necessary conditions and dynamics of marsh formation. Unless marsh restoration projects are more consistently monitored, it will not be possible to determine their effectiveness. Thus, the effectiveness of the programs that promote and support these policies cannot be evaluated. There is a strong tendency to assume in most marsh restoration efforts that projects are successful upon completion of the required construction work.

Most opportunities for restoration of tidal flow in salt marshes fall under the jurisdiction of federal, state or local departments of transportation (DOT). In the states, federal DOT policy does not require existing tidal restrictions to be enlarged, but allows for the use of funds to reduce environmental impacts in new construction, maintenance and repair projects. The EPA and ACOE in Massachusetts and the NRCS in New Hampshire have been instrumental in requesting that tidal flow be improved as opportunities arise in new transportation projects or in maintenance and repair operations carried out by DOT. In Maine, there is no formal communication between federal and state DOT planners and wetland regulators regarding design of roads over tidal waterways that allows maintenance or restoration of tidal flow. In the provinces as in the states, the transportation departments have little concern for the effects of tidal obstruction on salt marshes or fish passage. The goal of these departments, both in New Brunswick and Nova Scotia, is to fulfill transportation needs, and there tends to be little integration or communication with other governmental departments or NGOs.

Maintaining and Gaining Habitat: What are the Barriers?

Inadequate Policy and Funding

The US federal policy of “no net loss of wetlands” promoted during the past decade had the unfortunate effect of supporting the destruction of natural wetlands as long as they were mitigated with created wetlands of equal size (Roberts 1993). This approach has recently been recognized as insufficient to maintain essential ecosystem services provided by wetland habitats, and federal policies now are promoting the restoration of natural wetlands nationwide (NRC 1992). However, the critical element of shoreline buffers is missing from policy regarding physical alterations to water flow and salt marshes throughout the Gulf of Maine, even though for a decade USFWS has been promoting the establishment of buffers for critical habitats. Buffers where land use activities are controlled within zones along marsh and watershed shorelines are essential to the maintenance and improvement of coastal aquatic habitats (Desbonnet et al. 1994). Even in Massachusetts, where the concept of buffers is incorporated in wetlands policy, there is great variation in enforcement from town to town, due in part to the nature of the regulations. The regulations give conservation commissions review authority over a 30-meter buffer beyond the edge of the salt marsh, but the burden of proof is on the conservation commission to show that an activity, such as a housing development, will impact the marsh. Ideally, the burden of proof that no harm will be done should be on the developer. As a result, building can often occur fairly close to the edge of a marsh despite scientific evidence indicating that protecting buffer strips aid in pollution prevention and wildlife habitat protection. The extent to which towns adopt these additional protection measures reflects more on community support for wetlands protection through boards of selectmen, town meetings, or city councils than on the rigor of the conservation commission. In Beverly, for example, local bylaws drafted by the Conservation Commission to add further protections to wetlands buffers were rejected by the City Council. Furthermore, the regulations cannot be used to stop watershed impacts that may degrade salt marshes, such as an impervious surface that increases runoff to salt marshes. Neither do the regulations take into account cumulative impacts. Each proposed project is judged only by its own potential impacts even if it is likely that there will be a host of small individual projects proposed for an area. Finally, certain activities are exempt from the regulations. These include mosquito control and public works projects, such as a commuter rail station or a highway.

In the United States, federal funding is available to support coastal wetland and watershed restoration through a large number of programs, as recently summarized in a report by Restore Americas Estuaries (RAE 1998). A serious mismatch is evident, however, between the funds available for engineering design and construction of projects, and funds for monitoring to evaluate project success. Even though many excellent restoration projects have been identified, funds for restoration monitoring appear to be negligible. There is also a concern that the most appropriate sites for restoration projects may not be selected, since no comprehensive inventory of restoration opportunities has been funded in any Gulf jurisdiction. In Massachusetts there is a requirement, under the regulations of the Massachusetts Division of Marine Fisheries, that owners of properties that contain dams insure fish passage, but this policy has not been enforced or tested in courts.

In Canada there are few policies or mandates that directly address the restoration or protection of salt marsh habitat. There do not appear to be any policies or regulations in any Gulf of Maine jurisdiction that address removal of tidal and freshwater hydraulic obstructions. The majority of salt marsh habitat in the Bay of Fundy was diked and converted for agricultural use 300 years ago. Between the 1600s and 1800s approximately 75 percent of the original marsh was impounded through diking (Gordon and Cranford 1994). The dikes deteriorated during the 1930s and 1940s, and salt marsh habitat was restored to parts of the bay. In 1949, the Maritimes Marshland Rehabilitation Act was introduced to prevent further deterioration of the dikes and rebuild many of them. The Nova Scotia Department of Agriculture and Marketing maintains 240 km of dikes that protect 17,300 hectares of agricultural land.

The Nova Scotia Department of Agriculture and Marketing contends that letting fallow or unused farmland return to salt marsh habitat by removing dikes would be too expensive, and that the existing dikes protect valuable public infrastructure. The government agency with jurisdiction over much of the former salt marsh habitat has little or no interest in salt marsh protection or rehabilitation. As a consequence, most habitat protection has focused on habitat creation and freshwater impoundments for waterfowl. This general bias makes efforts to restore salt marsh habitat less feasible. Once freshwater wetlands are formed, the need to protect these areas ensures that public money will continue to be put into maintaining dikes and tidal obstructions (combined information from government and non government sources). 

In New Brunswick there is an aversion within the agricultural community to any discussion regarding salt marsh protection or restoration. Conversion of dikelands back to salt marsh is not seen as a beneficial process in terms of agricultural production. There are however areas that are too expensive to maintain and are no longer in agricultural use. There is no provincial wetlands policy that addresses fallow land or former agricultural land. 

Conflicts between Programs or Policies

Municipal, state and federal DOTs pose significant barriers to salt marsh preservation. The New Hampshire DOT recognizes its role to improve transportation where needed and to comply with the federal mandate to provide alternative forms of transportation. It does not consider the health or ecological services provided by tidal wetlands when planning for road maintenance or new road development besides what is required for mitigation of impacts under section 404, USACOE. However, there are a number of examples in Massachusetts of cooperation between DOT and other agencies to bring about restoration of tidal flow during road maintenance. This strategy is employed routinely in Connecticut, a state with an exemplary program to restore tidal flow to salt marshes statewide. 

Existing wetlands protection regulations in Massachusetts, New Hampshire and Maine can impose serious hurdles for restoration projects because of the many permits and public input periods needed to carry out work in wetlands. In Massachusetts, restoration projects have to contend with the Massachusetts Coastal Wetlands Restriction Program. This 1960s program administered by the Massachusetts DEP put a deed restriction on many coastal wetlands in the Commonwealth. One of main provisions of the restriction was that there be no alteration of tidal flow. At the time, the intention was to prevent further degradation of marshes, but the deed restrictions did not distinguish between increasing and decreasing tidal flow. As a result, a project to increase the size of a culvert under Argilla Road in Ipswich to allow more tidal flow to a marsh that has a serious Phragmites problem was delayed for a year as regulators grappled with the Restriction Program. Two other restoration projects, one in Newburyport (Joppa Flats Wildlife Sanctuary) and one in Bourne (Sagamore Marsh) have also been delayed by this regulatory hurdle. In the end, the issue was resolved not by changing the program, but by deciding that since the alteration was of the road and not the marsh, the program did not apply. A more permanent, comprehensive solution is needed to allow legitimate restoration projects to proceed without compromising the intent of the Restriction Program. 

In general, the same regulations that foster salt marsh protection typically act as impediments to salt marsh restoration. The issue is that a proposed restoration of a degraded salt marsh requires the same level of environmental review as a proposed development project that would alter a marsh. Agencies need to agree on how to facilitate legitimate salt marsh restoration projects. 

Wetlands permitting for tidal restorations pale in comparison to the regulatory hurdles that must be overcome to remove dams in coastal watersheds. FERC oversees hydropower licensing of many dams and is often perceived as having a strong bias in favor of industry. Parties requesting that improved fish passage be required in the license are asked to “prove” the value of the impounded habitat for fish, which is often not possible when fish have not had access to the habitats in question for decades or centuries. Even when upstream fish passage is required, there remains the problem of downstream passage, where effective technology is limited at the present time. 

In Canada, the greatest impediment to habitat protection and restoration, from the point of view of the NGOs, stems from conflicts with and within the provincial and federal governments. A conflict between federal and provincial policy has come about on Prince Edward Island, where many of the salt marshes have been protected under the province’s Natural Areas Act. The Federal Oceans Act (1996) claims that all tidal waters are under federal jurisdiction. The Oceans Act provides for Marine Protected Areas (MPA), which would include tidal marshes. There is potential conflict for future salt marsh protection efforts as there is no provincial mandate for MPAs. The province no longer has jurisdiction over tidal marshes and therefore cannot protect them under the Natural Areas Act. On the Petitcodiac River in New Brunswick, a mandate to improve flow through a large causeway has not been implemented (see case studies).

Lack of Coordination or Communication

Estuarine ecosystems are created at the interface of marine and freshwater ecosystems. For this reason, they are subject to influences from both the coastal ocean and upland watersheds. Integrated management of salt marsh ecosystems generally does not occur at the state and provincial level, since the surface waters generally fall within the purview of marine resource agencies, while the emergent wetlands are generally regulated by environmental protection agencies. Diadromous fish are an example of a resource that requires good interagency collaboration. Management of these species generally falls to marine resource agencies, while regulation of fish passage and spawning habitat falls to natural resource, environmental and/or fish and wildlife agencies. There is often a lack of communication between departments, and management of the estuarine habitats used by these species can fall through the cracks. 

In the United States, at the federal level, the ACOE, NMFS and USFWS will all become involved in permitting issues regarding salt marshes, whether it be a permit to dredge a channel, remove former dredge spoils, or restore hydrology. The protracted discussions regarding the dredging of the harbor in Wells, Maine, provides an exaggerated example of the difficulties that arise when so many players, each with a different mandate, try to come to consensus about the management of a salt marsh ecosystem. In this case, program constraints prevented the inclusion of marsh restoration along with the dredge project, even though the town voted a significant sum of money as match toward the cost. In the United States, wetland restoration projects are administered by state offices and requirements can differ between states. Federal players involved in decisions regarding fish passage include the FERC, USFWS and ACOE. FERC is an example of a federal agency that often appears to support private industry in decisions regarding environmental resources, regardless of state agency concerns. Again, the ecosystem perspective is difficult to maintain within the particular mandates of these agencies. The understanding of the Gulf of Maine as an entire ecosystem affected by activities in and around its watershed must be made clear. A broad sense of habitat and ecosystems management must be integrated into all resource management in order to ensure future protection and restoration efforts.

Insufficient Interaction with NGOs or Community Groups

The most significant barrier to tidal restoration is the potential impacts to personal property: both structures and access as well as loss of land use. Often it is the perception of problems and the potential of issues that inhibits restoration. For example, the perception that the area in question was managed in such a way that changes to tidal flow would preclude continued use. People are more inclined to support restoration if a case can be made that mosquito problems will be reduced in their area . However, the overall goal of salt marsh restoration must not be lost upon incorporation of mosquito control into the project design. It is almost certain that local opposition will be stronger than local support without efforts to 1) inform and educate citizens and non-resident property owners (especially adjacent landowners) about the benefits of tidal restoration, and 2) discuss the issue of flood hazard. In one Maine community, and accidental tidal restoration occurred when a flap gate was lost from a culvert during the winter. Ten years later, there is still strong resentment and fear of property damage on the part of adjacent landowners. On Cape Cod a proposal to restore tidal flow to the Herring River in Wellfleet has been in the works for years. This well-documented (Portnoy et al. 1987, Portnoy 1991, citations in Portnoy and Valiela 1997) tidally-restricted marsh may never be restored, due in part to conflicting interests within the community. 

Communicating the importance of salt marsh habitat to the public and to private landowners is imperative. With out public support, government action does not occur. Private land stewardship, if managed effectively, could relieve government of much of the responsibility for encouraging habitat conservation. NGOs such as the Maine Coast Heritage Trust and the Nova Scotia Nature Trust are making some progress with private land stewardship and conservation easements, but there remains a sentiment of distrust of conservation movements within certain segments in New Brunswick and Nova Scotia. Collaborations between NGOs, which cultivate and depend on community support, and agencies such as USFWS and NRCS, which have access to funds for land protection and habitat restoration, can be very effective. In Maine, collaborations between environmental groups (TNC, Maine Audubon), land trusts, conservation commissions and government agencies (USFWS Gulf of Maine Project, Wells NERR) are beginning to show real promise in the arena of ecologically informed coastal land protection that will benefit salt marshes and coastal watersheds. Each type of organization brings specific and necessary expertise and resources to these partnerships.

In the provinces, the responsiveness of government agencies is difficult to measure as there are few examples of restoration that have been successfully carried out. If there is enough pressure from citizen groups, the issue is eventually addressed, but action does not always follow. Government agencies are often unresponsive to issues that involve more than one department. At the provincial level, territoriality often inhibits cooperation among agencies. There do not appear to be any examples of collaboration between NGOs and provincial agencies to address issues of physical alterations to water flow and salt marshes.

Private Lands and Resource Use

Private Lands

At any site where tidal flow is to be increased, there is the potential for perceived and real flood hazard. As the land at the periphery of the tidally restricted wetland becomes developed, solutions to flooding problems become more challenging and expensive. Difficulties due to shoreline development have arisen at a number of sites identified for tidal restoration: Hatches Harbor, Massachusetts (airport); Herring River, Massachusetts (two residences and a golf course); Little River, New Hampshire (study under way to assess potential flooding problems); Drakes Island Marsh, Maine (perception that flooding hazard will increase; local residents would like system drained as much as possible and low or no salinity); Brackett Road Marsh, New Hampshire (resident wants tidal obstruction to flood exposed mudflat).

Current land ownership presents an obstacle to private land stewardship and land acquisition for protection or restoration in the Upper Bay of Fundy. The value of the land for agricultural production at the beginning of the century lead to repeated subdivision as families grew through the generations. Tracking down ownership and getting all parties to agree to protect or sell the land is a daunting task. Because of this it is difficult to consolidate a block of land for protection. Wetland filling on private land and tidal obstruction through private road building may individually destroy small areas, but when considered on a cumulative basis, such events can alter the ecosystem. These areas need to be inventoried and more closely monitored. In the provinces, salt marsh is still being lost, although certainly not to the extent of historical losses.

Resource Use

In the Gulf of Maine flow obstructions in coastal watersheds are as ubiquitous as tidal restrictions in coastal wetlands. Many coastal rivers have dams from the head of tide all along the mainstem, with the number of dams related to the size of the watershed. Landscapes with tidal salt marshes grading into tidal freshwater marshes (Orson et al. 1998) are a rarity not only due to steeper geomorphology of the Gulf of Maine estuaries, but because tidal brackish and fresh marshes are typically impounded. Smaller coastal drainages are often associated with extensive salt marsh systems, and tend to have the oldest dams, since European colonists usually settled near salt marshes to have access to salt hay and pasture. Early dams were used to power mills; dams in current use house electricity-generating turbines. These obstructions to flow have drastically altered freshwater habitats and have had a devastating effect on populations of diadromous fish species throughout the Gulf. American shad, striped bass, alewives, blueback herring, smelt, eels, Atlantic sturgeon, short-nosed sturgeon, sea-run brook trout, brown trout and of course Atlantic Salmon collectively depend on access to and from spawning and feeding habitats in fresh, brackish and estuarine waters throughout coastal watersheds. Few (if any) coastal rivers in the Gulf of Maine provide such access. On the larger systems, such as the Penobscot River, dams are privately owned and used to generate power. On the smaller rivers and in sub-watersheds of the larger systems, dams have generally outlived their original purpose for mill power, and are maintained to control water levels in the resulting head ponds. The shorelines of these ponds are very different from those of the original streams and frequently support residential development. All of these current uses of dammed watersheds (power, development and recreation) must be addressed in flow restoration projects. They can be daunting, but are not insurmountable (see case studies).

Lack of Consistency, Accountability or Enforcement

Canada

As there are numerous instances on private land where small areas of salt marsh are filled and areas where roads are built, enforcement of bylaws and policies is a challenge. Although Watercourse Alteration Permits are required by both Nova Scotia and New Brunswick, there are concerns regarding the adequacy of permit review. Permits can also be used as political tools and personal connections can be used to bypass the review process. Activities related to farming are often allowed to occur without regulation. In Nova Scotia, there is a clause that exempts normal farm activity from the permit process. In rural areas, it is difficult to monitor alterations to wetlands and streams. There is a strong sentiment that private landowners can do as they wish on their land. Environmental Impact Assessments are often not conducted when they should be. Completed assessments can also be ignored. They are often used as political tokens to indicate concern for the environment. Depending on the political influence of the agency or individual altering marsh land or obstructing tidal flow, the Impact Assessments may signify little. It is suggested by NGOs that they be reviewed by both government and non government groups to ensure accuracy scope. Impact Assessments are not required for the construction of new dikes. There is an indication that a government directive demanding Environmental Impact Assessments for the construction of new dikes is being considered. 

In the provinces, government is not necessarily representative when it comes to salt marsh and flow issues. A few individuals control decisions and actions regardless of the desires of citizens or lobby groups. Promises are made to lobby groups prior to an election, but there is no guarantee that the promises will be carried out. There is a general sentiment that the government is not straightforward with the public and will say one thing with full intentions of doing another. Short term interests are generally given priority over long term gains, especially where the environment is concerned. The government will often choose to enforce its legislation in an attempt to appear accountable. For example, a family who dammed a small creek to create a pond for their cattle was taken to court by the provincial government and required to install a fish ladder. But the pond had always been without fish, and it drained into a roadside ditch. The government had allowed a much larger stream to be blocked, and no fish passage was required, in spite of the need. A second anecdote along these lines relates to the Petitcodiac River (see case study below). A citizens’ group opposed to the opening of the causeway took the federal government to court in order to stop the trial opening. This caused delays, and by the time the trial was carried out there was too much silt in the river (from spring run off) and insufficient flows to flush it through. Consequently the lake level remained quite high. The provincial government stated that regardless of the court decision, they would make their own decisions about opening the causeway. From a round table discussion among members, the Gulf of Maine Council determined that the causeway should be opened. The government officials involved in this process have not implemented this action.

United States

Compliance with laws that protect coastal wetlands ultimately depends upon awareness, appreciation, and acceptance of responsibility at the local level. State regulators must be informed of non-compliance by citizens or municipal officials, since most opportunities for conflict occur in the arena of residential development where building permits are issued by the municipality. In Maine, towns are required by the state to observe a minimum building setback from wetlands of 10.5 meters. Towns have the opportunity to revise the setback upward in the comprehensive planning process, leading to large variation in shoreline buffer dimensions. 

In Massachusetts there are large differences between towns in the way wetlands regulations are enforced. Conservation commissioners are volunteers with diverse backgrounds and different levels of support from the governing body that appointed them. Thus some conservation commissions enforce regulations rigorously while others do not. Many towns, particularly the larger ones, have their own conservation agent doing much of the preparatory work for the commission and helping them with technical issues. Some smaller communities do not have their own agents or lack training and therefore suffer when faced with large, complicated development projects. There is no regulatory framework in any jurisdiction regarding tidal restrictions. Tidal culverts and tide gates are often supervised by departments of transportation or public works, for whom salt marsh ecology is seldom a consideration. Local decision-makers may or may not be interested in regulating tidal flows with ecology in mind. The new mayor of Salem, Massachusetts has decided to leave the tide gates leading to the Forest River salt marsh in the open position so that normal tidal flushing will occur. Most local officials are simply unaware of the issue. New Hampshire is the exception, thanks to survey work by the Natural Resource Conservation Service, which has documented all tidal restrictions along the state’s limited coastline. In Massachusetts, there is also an atlas of tidal restrictions along the North Shore (Wetlands Restoration and Banking Program 1997). In Maine, USFWS, GOMP and NRCS have compiled lists of potential salt marsh restoration or enhancement projects (USDA 1994).

These examples show the need for a mechanism to enforce protection and restoration mandates, and to avoid inappropriate application regulations. Government representatives must be held accountable for actions within their particular jurisdiction . At present, there is the perception on the part of the NGOs that short term interests and concerns over reelection have a strong negative influence on habitat restoration.

Case Studies: Coastal Watersheds

Petitcodiac River, New Brunswick

A causeway linking the community of Riverside and the city of Moncton was built across the Peticodiac River in 1968. In the 30 years since its construction, the causeway has altered the salt marsh habitat that existed in the estuary. Recent efforts to restore the mud flats and tidal marshes have created several conflicts. A lake formed above the causeway, and residents of the lake shore do not want the lake drained. Fishermen who target lobster and scallops in Shepody Bay do not want the causeway removed or opened as they feel the increased sedimentation will destroy fishing grounds that have formed since the construction. Other fishermen feel that opening the causeway will help restore populations of shad, salmon and other anadromous fish species that used to migrate up river to spawn. The Petitcodiac issue has been described in some detail in recent publications (White 1997, Platt 1998). 

Penobscot River, Maine

The Penobscot River watershed provides an example of how difficult it is to restore migratory fish in the face of substantial human development, particularly hydropower. Historically this ecosystem supported large runs of Atlantic salmon, American shad, alewives, blueback herring, rainbow smelt, striped bass and sturgeon. By the year 2002, all major hydropower projects on the Penobscot will have gone through their first FERC license renewal process since original licenses were issued in the 1950s and 1960s.

The only upstream fishway designed to accommodate long-term migratory fish restoration goals is located at the West Enfield Project. Several dams upstream and downstream contain less than adequate or non-existent upstream fish passage. Downstream passage facilities exist at only three of the 16 major hydropower dams currently operating. In an attempt to address these shortcomings, the NMFS, USFWS, Penobscot Nation, several state agencies, and numerous conservation groups have been working with FERC and license holders to obtain improved fish passage and flows in renewed licenses on the Penobscot. But dam relicensing proceedings often take on the aura of the David and Goliath fable, pitting enormous industrial resources against natural resource trust agencies, first nations, and NGOs with comparatively poor financial capabilities.

Several aspects of the process present serious difficulties. 

1. FERC uses existing conditions, rather than historical conditions as the benchmark for determining present and continuing environmental impact of a hydro facility. 

2. Renewal proceedings within a watershed are often not synchronized, presenting difficulties for resource managers trying to restore or manage fisheries. 

3. While FERC licensing decisions can be appealed, the appeal does not prevent continued dam operation in the interim, and the process can be very expensive and take years to resolve. 

4. State regulatory agencies appear reluctant to require compliance with the Clean Water Act and other federal and state resource protection laws when use of water for purposes other than power generation is equated with jobs. This was the case with the recent relicensing of one of Great Northern Paper Company’s dams on the West Branch of the Penobscot, where 6.4 kilometers of the natural course of the river was permitted to remain dewatered for the 30-year term of the new license. 

Despite these difficulties, the recent denial by FERC of a proposed new lower river dam at Basin Mills and requirements for improved fish passage at several existing lower river dams are encouraging developments. However, attaining these improvements, which are still subject to appeal, required an enormous effort, and a similar concerted effort will be needed well into the future to address the cumulative impacts of the many dams in this watershed. The Penobscot Nation has requested that Coastal America partners develop a basin-wide habitat inventory and rehabilitation program to organize support for fishery restoration projects and help guide decision-makers and regulators in licensing and permitting.

Parker River, Massachusetts

The Parker River is a tidal system with extensive salt marshes that flows into Plum Island sound in northeastern Massachusetts. The state Audubon Society has put together a team of agency, non profit, and local people to come up with solutions for improving the passage of alewives in the Parker River watershed. There are six dams on the Parker, all of which have fish ladders in varying states of repair. In some cases, the most logical, cost effective solution is to repair the fish ladder.

The impediments to dam removal in Massachusetts are as follows:

1. Extensive site assessment, such as testing the sediments for hazardous chemicals, is needed.

2. The dams are privately owned, so the dam owners must agree to changes. 

3. In many cases, the dam and the ponds behind them have historic value to the community. Thus fish passage must be balanced with historic preservation.

4. Removal of dams results in changes in wetlands that have developed in association with impoundments. DEP has typically not favored exchanging one resource for another.

There is little or no state funding for salt marsh restoration projects. The MWRBP provides technical assistance and has set priorities in some regions, but must tie in with highway and other public works projects in order to fund and carry out restoration construction. The Massachusetts DEP has not yet devised a method to address regulatory issues that would facilitate permitting for projects promoted by the MWRBP. In sum, improving anadromous fish runs in Massachusetts will require a level of interagency and local cooperation that has not yet occurred. It will require a comprehensive examination of the entire coastal river system.

To restore the anadromous fish run in the Parker River (and presumably elsewhere) a number of issues must be dealt with: 

1. Some of the six fishways are worth maintaining and repairing, but others should be completely redesigned. 

2. Several of the dams no longer serve a useful function, and their removal may be the most logical and cost effective option, but the regulatory issues still need to be worked out. As with salt marshes, the laws that protect wetlands and rivers do not facilitate restoration. We were told by one regulator from DEP not to even consider dam removal because the regulatory hurdles would be too great. Lowering of the water levels will cause alterations of wetlands that have developed around the ponded areas. Sediments that have built up behind the dam would need to be tested for toxic chemicals. It is a situation where the regulatory agencies and other interested local and state parties should be taking a holistic approach to the river within the context of its watershed rather than examining only individual dams in isolation. Other states seem to be further along in considering dam removal as a reasonable option. When dam removal becomes more routine in these other states, Massachusetts may be more likely to select this option when appropriate. 

3. Dams and fishways in Massachusetts are privately owned, so the landowner must be in favor of the project. The fisheries regulations state that the dam owner is responsible for insuring fish passage, but the DMF has never tested the law in court. DMF has preferred to work with landowners rather than be confrontational. Thus the initiation of a fishway restoration project requires a determination of ownership, agreement from the owners that they should repair or upgrade the fishway, and, in most cases, the funding to do it. 

4. Conflicting values need to be balanced. Some of the dams that are hindering fish passage have historic value in the towns. One of the dams on the Parker was the site of the first snuff mill in the country. Two dams are owned by the Byfield Water District, which considers the dams important to maintaining groundwater levels. Aesthetically, some local residents may prefer the dam and mill pond over the freely flowing river or simply not want to change what they are used to. Abutters may not like the transformation of their pond into a drier wetland or upland habitat. 

5. There are other constraints on anadromous fish populations, such as habitat degradation in their spawning areas, changes in predator and prey populations at sea, or regional climatic variations. Thus there is no way of guaranteeing that improving the fishway will have a positive impact on fish populations. 

Data are often not available to help evaluate the success of the restoration effort. The Parker River Clean Water Association, has organized a volunteer alewife count in the Parker River the past two springs in order to obtain baseline data on current populations. Their data indicate that there has been an 80 percent decline in the number of alewives migrating through the Parker compared to 1972, the last time fish counts were carried out. Most rivers in Massachusetts do not have even these limited population surveys.

Case Studies: Salt Marshes

Addison Salt Marsh, Maine

This site serves as an example of the need to communicate and collaborate with communities to restore tidal flow to salt marshes. An 800-hectare marsh on the Pleasant River in Addison is deprived of tidal flow by a major road and a tide gate in need of repair. A Coastal America representative from ACOE was invited by the town selectmen to discuss marsh restoration at a public meeting. Surprisingly, nearly 100 people from this small town attended to oppose the idea, based on concerns expressed prior to the meeting by landowners interested in the potential to grow cranberries in the impounded wetland. In many communities, a certain level of public education will be needed before restoration sites are identified.

Ocean Park Salt Marsh, Maine

This site exemplifies the need for better communication with transportation officials to make the most of restoration opportunities. An extreme precipitation event in October 1996 washed out many roads and culverts in southern Maine. In Old Orchard Beach, Federal Emergency Management Act (FEMA) funds were used to repair and replace public works infrastructure as quickly as possible, including a tide gate impounding several acres of salt marsh. The replacement of the 40-year-old, leaky tide gate with a tight new gate triggered a community debate regarding the impact to the marsh. In response to a state request, the town has hired a consultant to monitor changes in the marsh. It remains to be seen whether the tide gate will remain in place. In this situation, a self regulating tide gate would have been a good choice, but public works officials were not aware of this technology or of its value for improving tidal flow to marshes in flood prone areas.

Parsons Creek Salt Marsh, Rye, New Hampshire

This project is one of many underway in New Hampshire, resulting in large part from collaboration between NRCS and coastal towns where Phragmites invasion is perceived as a serious problem. It depicts the difficulties that arise when regulations designed to protect wetlands are applied to marsh restoration projects. In Rye, restoration work was well underway at one site when it was discovered that through a miscommunication between state and federal agencies, the project lacked a federal permit. The contractors carrying out the restoration were served a cease and desist order. The local partners supporting the restoration then worked with USEPA, ACOE and NMFS through several revisions of the design until consensus was reached. One aspect of the work already completed had to be undone. It appears that in future projects federal oversight will be required, and the state may require more detailed drawings, designs and hydrologic modeling. The cost associated with this level of planning may prohibit projects from going forward.

Belle Isle Marsh, Massachusetts

This project describes the problems that arise when partners in a restoration project discover that they have different goals. The project was sponsored by the Massachusetts Environmental Trust with money from the fines for polluting Boston Harbor. The Army Corps of Engineers was to carry out much of the environmental assessment and the restoration itself, and Massachusetts Audubon was involved with the biological assessment. The initial plan was to breach a berm that enclosed the 8.4 hectares, with areas of salt marsh, Phragmites, and upland of roughly equal size. The project had the support of Massachusetts CZM, USEPA, and the Metropolitan District Commission (the park agency that owned the marsh). In the end the project did not go forward for several reasons:

1. The restoration itself turned out to be more complicated than first anticipated. The environmental assessment indicated that due to a layer of spoil deposition, merely breaching the berm in a number of places was not going to be sufficient. Since regarding the entire area was deemed not to be a viable option, the ACOE recommended channeling through the salt marsh to bring tidal water into a 2.8-hectare area of low elevation that contained Phragmites. So instead of a relatively straightforward restoration of the whole area, the project would at best restore only a portion. The channeling through the salt marsh required by the revised plan would raise the project to a higher level of review.

2. There was a decided lack of community support for the project. The Friends of Belle Isle Marsh, the active citizens group that had been instrumental in protecting this urban marsh, had serious doubts about the need for restoration and the likelihood of success. One person expressed it as “If it ain’t broke, don’t fix it.” The Friends favored using the money for a trash removal project on the marsh. 

3. Massachusetts Audubon’s assessment and the assessment of other observers was that far from being a wasteland, the Phragmites area was an important wildlife habitat within this urban salt marsh ecosystem. Their recommendation was to focus on preventing the further spread of Phragmites rather than eliminating it.

4. The Massachusetts DEP required that the project produce an Environmental Impact Report, in addition to the Environmental Notification Form. The project proponents determined that there were not sufficient funds to do both the report and the project itself. In addition there was insufficient time to complete the report given time constraints for spending funds. The DEP viewed itself as the project regulator, and did not take an active part in project planning and assessment work. Thus DEP played an adversarial role rather than a partnership role (a continuing problem).

Breaching the Barriers

In this section we briefly describe projects that have surmounted (or avoided) one or more of the barriers often encountered when working to restore flow to salt marshes and coastal watersheds. A summary of numerous flow restoration projects and opportunities throughout the Gulf has just been completed by the Gulf of Maine Council on the Marine Environment (CME) (Cornelison 1998).

Saco River, Maine 

In contrast to the hurdles faced by restoration partners in the Penobscot Basin, the partners on the Saco River have recently reached an agreement with FERC and Central Maine Power to provide fish passage on four dams that will open up a large portion of the watershed to migratory fish, including the Atlantic Salmon. A unique aspect to this agreement is that these fish passage facilities will be constructed in order of sequence from downstream to upstream, which is a different order than that dictated by license renewals. Normally, fish passage facilities are required as part of permitting or licensing agreements, and thus have no relation to location. Indeed, lack of passage downstream can be used as an argument against the need for passage at an upstream barrier. In this case, a community group, the Saco River Salmon Club, was very active. They have been working to restore Atlantic salmon to the lower drainage for the past decade with an impressive fry hatching and stocking program. The power company was willing to work with the club and state and federal regulators to improve fish passage. The community investment, a whole watershed fish management plan, and a cooperative spirit on the part of the utility were cited as important factors in this successful dialogue.

Drakes Island Salt Marsh, Wells, Maine 

At Drakes Island, there was significant community opposition to an unplanned restoration of a 40-hectare impounded marsh partly within the Wells NERR. After the loss of a tide gate during the previous winter went unnoticed, abutters and other residents discovered the salt kill of the freshened marsh in the spring of 1988. They immediately asked the town to replace the gate. The municipal request for replacement was returned by the state for procedural reasons. In the meantime, salt marsh vegetation was returning to a 20-hectare area. The Wells NERR was incorrectly perceived as working behind the scenes to prevent gate replacement. This perception appeared to be the primary fuel for opposition to the restoration. Seven years of discussion between a coalition of Drakes Island residents and the Wells Reserve over the fate of the marsh helped to educate many residents about the value of the marsh, and the process of marsh restoration. However, a core of vocal opposition remained, even after a plan was developed by the town and the Reserve to improve drainage in the marsh with an additional regulated culvert. Finally federal regulators visited the site and asserted that no action threatening the salt marsh would be allowed. This case highlights the difficulties that can arise when community dialogue is not undertaken before a restoration occurs. Ultimately, the issue was brought to the attention of federal regulators. They were willing to be the “bad guys” by asserting their authority. This took the discussion out of the realm of local politics, and provided community opposition with an apparently acceptable “out”.

Locke Road Salt Marsh, Rye, New Hampshire 

This marsh is one of several marshes restored in Rye in the past several years, and it highlights how relatively simple these projects can be with effective groundwork. The site was selected from a statewide coastal survey of restoration opportunities. A plugged pipe culvert and an undersized stone culvert were replaced with much larger box culverts. In this case the NRCS was the lead agency, and worked closely with the Rye Conservation Commission, and private landowners to gain their consent to the project. A flood hazard study determined that the increased tidal flow would not increase risk of flooding. Student interns collected baseline pre-restoration data on vegetation and salinities. Benefits of particular interest to residents were 1) stemming the encroachment of Phragmites, 2) improving waterfowl habitat, 3) reducing freshwater flooding from adjacent hillsides, and 4) mosquito abatement.

Examples from Beyond our Shores

Prince Edward Island Restoration 

In 1996, the North River causeway was opened to restore flow to an area of salt marsh 

 outside of Charlottetown, Prince Edward Island. This restoration project was carried out through a partnership of the provincial DOT and the provincial Natural Areas Act under the jurisdiction of the Fish and Wildlife Department. The initial causeway was built in the 1960s in part due to complaints from residents about the odor of the salt marsh. Initiative from citizens also lead to the opening of the causeway. The causeway was thought to have destroyed oyster habitat and restricted tidal flow to the marsh area. This restoration attempt has been successful in that hydrological flow was returned to the marsh. Cooperation of provincial departments lead to the opening of the causeway. The monitoring of this site has not been adequate, and it is uncertain how much of the natural habitat was restored or to what degree.

Long Island Sound, Connecticut 

The Coastal Management Program of the Connecticut Department of Environmental Protection has been a pioneer in tidal wetlands restoration since its creation in 1980. In 1994 a dedicated Wetlands Restoration Unit was formed. This program has worked closely with USFWS, EPA, Coastal America, scientists, local governments and NGOs to restore more than 600 hectares of salt marsh at 40 sites. They have also restored riverine migratory corridors at 15 sites in 14 towns by providing technical assistance or funding for construction of fish ladders. Connecticut DEP is an important player in the Long Island Sound Habitat Restoration Initiative. Over the next ten years, this initiative will work towards three broad goals: 1) restore the ecological function of degraded and lost habitats, 2) restore 800 hectares and 160 kilometers of natural habitats and 3) use partnerships to leverage limited state, local and federal funds. More than 450 sites including a dozen coastal habitat types have been proposed, many of them tidal wetlands. Sites were nominated on the basis of a survey mailed to local governments, NGOs, and citizens’ organizations, combined with input from state agencies. Sites were ranked based on potential ecological value. Ranks will be combined with other factors such as funding availability, local partners, basic knowledge of the site, and site planning to prioritize restoration efforts throughout the Sound.

Delaware Bay Dikelands, New Jersey  

In 1994 Public Service Electric and Gas undertook an unprecedented estuary enhancement program in the Deleware Bay. This program was developed as part of a permitting agreement to compensate for reduced fish production caused by fish entrainment in the cooling system of the nuclear powered Salem Generating Station. Independent scientists, NGOs, public officials and community leaders were consulted to develop a plan that would provide significant long-term benefits to the estuary. Upon termination of the construction (now nearing completion), some 8,000 hectares of salt marsh and adjacent upland will have been restored and protected along both the New Jersey and Deleware shores. The majority of these acres are diked salt hay farms, many of which have subsided and are invaded by Phragmites. Five fish ways are being constructed to support runs of alewife and blueback herring. The project also provides for ecotourism and environmental education. The company actively seeks public participation through advisory committees. A $10 million program is monitoring marsh productivity, fish utilization, and residual pesticide release, and surveying nine target fish species.

Linkages Lead to Multiple Returns

Linkages between Conservation and Restoration Activities in the Gulf of Maine 

Human development on or adjacent to salt marshes has reduced marsh area by 75 percent in the Provinces (Percy 1998) and an estimated 50 percent in New England (Cook et al. 1993). The causes and scope of salt marsh loss and the character of impacts leading to these losses have come from very different activities. Thus it is not surprising that restoration and protection efforts are also different in character and scope. There are numerous ways in which these activities can interact so that positive change in one arena leads to benefits in the other. Conversely, there can also be interactions whereby positive change in one arena occurs to the detriment of the other. Here we first describe the different types of salt marsh restoration and suggest specific strategies for protection, then we present the nature of their linkages and the benefits and costs of the resulting interactions.

 Current Restoration Approaches:

Impact: 
Dredge spoil placed on marsh; invasion by common reed.

Cause: 
Desire for creation of upland; need to dispose of dredge spoil.

Solution:


· Remove spoil and grade to appropriate elevation and marsh morphology.

· Use plantings, soil seed banks, wrack seed banks to revegetate monitor and exclude invasive species.

Impact: 
Tidal restriction caused by road or railroad, ecological impacts varied

Cause:  
Improper size of culvert or bridge, tidal gates to exclude tide, debris obstructing water flow through culvert

Solution: 
· Where caused by debris in water control structure, develop monitoring and cleaning plan with local stakeholders (i.e., anadromous fish run groups).

· Where caused by insufficient size of structure, work with responsible DOT to enlarge restriction or remove restriction (e.g., tidal gates); survey is required to ensure coastal flooding will not exacerbate flooding of private property (agriculture, domiciles, structures, and buildings. 

· Where the water body seaward of the restriction has water control structures, these systems must also be evaluated and examined with respect to potential tidal prisms following restoration of the upstream restriction.

Impact: 
Ditching to reduce mosquitoes through marsh drainage, problems persist:

Cause: 
Ditching to reduce mosquito breeding in most surviving marshes in New England. Began in the early part of the century and has continued in many areas. 

Solution: 

· Develop an OWMM plan and execute by: Plugging ditches, creating new ditches and fish pannes for OWMM.

Impact: 
Invasion and dominance by Common Reed (Phragmites australis)

Cause: 
Tidal restriction, increases in fresh water flow into marsh and/or hydrologic alteration impeding fresh water movement into tidal creeks and out to sea, disturbance of soil and plants at the upper edge of the tidal zone.

Solution:


· Appropriate herbicide applied topically to cut stems combined with repeated cutting,

· Removal of rhizomes,

· Cutting, flooding, salinization of site.

Impact: 
Diking and draining of marsh for agricultural land

Cause:  
Earthen dike across seaward edge of marsh and drainage ditches leading to culverts protected  by tidal gates. 

Solution:


· Survey for present and potential future agricultural use 

· If diked area is without structures and fallow, install water control structure to reestablish tidal marsh.

· If diked area has structures and/or is actively farmed, reconfigure drainage culverts to collect fresh water draining from agricultural land and create fresh water wetlands for water fowl and improvements to water quality on a small portion of the diked area. Create zoning restrictions on use as agriculture only; restrict all building to distances outside the diked area as if the area experienced normal tides without any tidal restriction (Coastal hazards and safety). 

Potential Preservation Approaches

· Use existing laws/policy/regulations to exclude all development on marshes greater than 1 hectare in size, even if development will impact only a small portion of the marsh. 

· On smaller marshes, impacts must not alter the character of the marsh and a mitigation scheme must be in place to ensure that inevitable impacts will be mitigated in terms of replacement of lost functions and values, preferably on an aerial basis (upland transformed into intertidal area). 

· Where smaller marshes are unprotected, and along shorelines with marsh plants, local conservation trusts identify critical habitat in need of protection. Once identified these areas may be purchased or easements granted for protection. 

· Shoreline ordinances should be developed to protect the upland edges of marshes and adjacent low-lying land that could become marsh with a small rise in average sea level (10 cm). 

· Undeveloped estuarine watersheds that have special significance for the area can be identified and funds raised for purchase of property, development rights, etc. to reduce or eliminate development. 

· Watersheds associated with salt marshes should be protected to ensure that natural hydrology and water quality is maintained. Protection may be obtained through wetlands regulations, shoreline ordinances governing rivers and streams, easements and purchase of upland areas.

· Areas that are protected or designated as ecologically sensitive habitat increase public awareness and enhance opportunities for restoration. For example, there is much more activity and concern surrounding RAMSAR designated sites. 

Linkages between salt marsh preservation and restoration

So where and when could an activity described as restoration interact with a preservation action? We have explored this question through the use of the matrices in Tables 4 and 5. Impacts to salt marshes and remedial actions are summarized in Table 6. Activities that use these linkages synergistically can enable either preservation or restoration. 

Measures facilitating restoration

· Wetlands laws, regulations and policies that restrict development of structures through a complete prohibition in areas that still are or were once salt marshes (hydrologically modified or filled) have allowed the restoration of these systems with a minimum of problems. Most of the dozens of tidal restorations and the several dredge spoil removal projects would fall into this category. 

· On the other hand less restrictive rules have often encouraged building on or near impacted marshes, leading to serious problems for restoration programs that intend to remove dredge spoil or re-establish normal tidal flooding. Several good examples of this are in Massachusetts. Planned hydrological modifications for the Herring River in Wellfleet and Hatches Harbor in Provincetown are hotly contested issues for the Park Service at Cape Cod National Seashore.

· Mitigation of impacts to salt marshes from unavoidable development has led to opportunities for invasive plants to colonize the disturbed, open soil of marsh creation sites (D. Burdick, personal observation). On the other hand, the mitigation process sometimes results in funding made available for restoration projects such as habitat creation for waterfowl (e.g., the proposed Scarborough Marsh mitigation for the Julie N. oil spill). 

Measures facilitating protection

· Opening tidally-restricted marshes makes more areas available for potential restoration projects. Creation of salt marshes for mitigation should be accomplished not from other intertidal or subtidal habitats, but from upland, preferably degraded in some way. Increasing the effective tidal area allows more opportunity for creation projects. In Portsmouth, New Hampshire, tidal flushing was enhanced in a water body called Inner Cutts Cove for a mitigation of intertidal mudflats. The increased tidal range enhanced the efficacy of marsh creation in this cove.

· Dredge spoil was removed from Awcomin Marsh as part of a proactive plan to reverse the spread of common reed and increase marsh function. The spoil was originally from Rye Harbor, which was dredged in 1942 and 1961. It had been colonized by common reed and so about 50 cm were removed from the marsh surface. The spoil was stored on site until it was needed as part of a different project. The spoil was needed to create a terrace for eelgrass beds as mitigation for the Port Expansion in Portsmouth. At one of the eelgrass restoration sites, river currents had carried away so much sediment that it became too deep for eelgrass to survive. A terrace was built by making a border of large stones and infilling the area with the spoil from Awcomin Marsh. After the sediment had stabilized physically and chemically (nutrients were released, interfering with eelgrass bed development for almost one year), eelgrass was successfully planted and a large bed was created at this site (Davis and Short 1997).

Where Do We Go From Here? 

Opportunities for GPAC Action

In many ways, this is an exciting time to work on improving flows and protecting and restoring salt marshes in the Gulf of Maine. Although there is obvious variation in the level of activity and commitment to these issues in the different jurisdictions, each can learn from the problems, programs and progress of the others. Learning from the cross-jurisdictional comparisons presented in this paper, we can make a number of recommendations for GPAC action. There are several distinct fronts where action needs to be focused: regional planning and management, community participation, and collaboration. Action on each of these fronts will draw upon a variety of human resources within the GPAC coalition, and will require support either from existing budgets or from newly identified funds. The more funds devoted to these efforts, the more rapidly resources will be protected and restored, and the less rapidly resources will be disturbed or altogether destroyed. 

As we discuss opportunities for action, salt marshes continue to be filled, shorelines to be developed and fish to decline within the Gulf of Maine. The GPAC action plan should partition efforts so that actions that can be carried out on the short term are pursued concomitantly with actions that will require more time. The challenge will be to marshal GPAC efforts to maximize the rate of protection and restoration while minimizing the rate of disturbance and loss. There is always the temptation to focus on areas protected and “restored”, even if the areas protected are not particularly threatened or the areas “restored” are not particularly disturbed or degraded. Often, the level of threat and the obstacles to success are directly related. If GPAC is to maximize its positive impact, it needs to identify and address difficult, critical projects as well as those that are less critical and less problematic. Finally, the goals of particular restoration projects must be clearly identified. Restoration and protection mandates can vary significantly between agencies and programs. Because protection and restoration projects in salt marshes and coastal watersheds often include a plethora of partners, goals must be clearly stated at the outset to avoid confusion and conflict.

Regional Planning and Management

Calls for information and planning can be used as a tactic to stall action. The following recommendations for information gathering and assessment should not be used to forestall action on other fronts. As information is collected, protection and restoration plans can be developed for individual marshes and watersheds, and these plans can be implemented. 

Salt Marsh Protection Opportunities

Maps 

· Map tidal marsh losses over past five years (urgent in Canadian GOM). 

· Map protected lands and development within 100 meters of salt marsh shoreline.

Threats

· Rank wetlands with respect to likelihood of shoreline development. 

· Rank wetlands with respect to likelihood of draining or filling (urgent in Canadian GOM).

Salt Marsh Restoration Opportunities

Tidal restrictions

· Assemble database of restrictions with dimensions of restrictions and restricted marsh areas (building on existing surveys).

· Rank restricted marshes with respect to 1) ecological potential and 2) level of degradation to prioritize restoration projects following lead of Long Island Sound Initiative.

Invasive species

· Assess spread of invasive plants and evaluate control measures.

Success criteria

· Develop and promote criteria for measuring rate and level of recovery in restoration projects.

Flow Restoration Opportunities

Flow obstructions

· Assemble database of flow obstructions in coastal watersheds including location, dimensions, ownership and history.

· Develop guidelines for state-of-the-art flow restoration.

Fish passage

· Assemble database of fish passage structures in coastal watersheds with location, design, ownership, history, and maintenance.

· Develop and promote guidelines for state-of-the-art fish passage facilities for appropriate species.

Gulfwide Plans

Salt marshes

· Foster region-wide planning to prevent, reduce and reverse physical alterations to flow and habitat.

Coastal watersheds

· Foster region-wide flow protection and restoration plans.

· Encourage states or provinces to review current storm water and shoreline development policies and make changes necessary to protect from further impact.

Identify sites

· Carry out protection and restoration demonstration projects in selected salt marshes and watersheds; nominate sites at GPAC workshop.

Community Participation

Public outreach can lead to immediate actions in terms of stewardship and protection. It is a necessary prerequisite for many protection and restoration projects. NGOs such as land trusts make good partners as they have solid links to their communities and make efficient use of funds.

Public Relations

Involvement

· Develop and promote guidelines and projects for public participation in protection and restoration (drawing on example of USFWS GOMP, Parker River, Ducktrap River, Saco River, and Rye Conservation Commission). 

Awareness

· Increase public knowledge of costs of physical alterations and benefits that result from protection and restoration, including economic costs and benefits.

Education

Materials

· Develop print, audio, video, and interactive CD and internet products focused on Gulf of Maine salt marsh functions and values, and benefits of protection and restoration.

Audiences

· Key decision-makers include transportation officials; federal, state and provincial regulators; state, provincial and municipal planners; and state, provincial and local conservation agencies, commissions and NGOs.

Venues

· Television, radio, newspapers, world wide web, festivals, forums, workshops.

Collaboration

Regulation

Foster regional or jurisdictional agreements to streamline restoration permitting.

Restoration Partners Coordination

Transportation

· Develop cooperative agreements with federal, jurisdictional and municipal levels to reduce tidal restrictions during road and rail maintenance.

FERC (US)

· Undertake discussions with FERC to obtain support to achieve regional flow and fish passage restoration priorities.

Agriculture (Canada)

· Undertake discussions with ministries and departments to support regional marsh protection and dikeland restoration priorities (e.g. Minudie Marsh and Cumberland Basin); see Deleware Bay model.
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Table 1.  Canada: Gulf of Maine

Programs and Policies

Habitat Protection and Restoration

Coastal Watersheds: Wetlands and Tidal Obstructions

	
	MANDATE/TARGET
	SUCCESSES
	OBSTACLES

	  INTERNATIONAL

	Ramsar Convention on Wetlands

Adopted by UNESCO, 1971

Ratified by Canada, 1981
	To stem progressive encroachment on and loss of wetlands now and in the future.
	Designated dams.
	Ramsar designation is not official protection, but gives weight to protection initiatives.

	  NATIONAL

	The Oceans Act (1996)


	Includes policies for marine protected areas.


	No successes to date, but the Musquash estuary in New Brunswick is a proposed site.
	Conflicts with provincial governments, lack of clear procedure for selection and designation of marine protected areas.

	Alteration or destruction of fish habitat cannot occur without authorization by DFO; pollution protection.
	Fisheries Act (1977)
	
	Definition of fish habitat has changed. General lack of enforcement.

	Created to rebuild dikes in the Maritimes after WWII. Essentially took the responsibility of dike maintenance from the private sector and placed it in the public sector.
	Maritime Marshlands Reclamation Act (1949)
	Rebuilt many of the dikes in the Bay of Fundy. reinforced them with concrete to reduce frequency of maintenance.
	

	Supports and facilitates sustainable ecosystem initiatives. Works with and within communities.
	Atlantic Coastal Action Program (ACAP)
	Has 13 sites in Atlantic Canada that are currently restored. The Annapolis River is an ACAP site.
	Successes of this program vary with each community. Overall, ACAP is viewed as a positive initiative with funding, but not control, provided by the federal government.


	
	MANDATE/TARGET
	SUCCESSES
	OBSTACLES

	  NATIONAL (Continued)

	Several regulations determine that wildlife habitat should be protected from destruction.
	Wildlife Area Regulations
	Used in protected area and park designation.
	Regulations compete with economic benefits of development. Difficulty in enforcement.

	Migratory Bird Sanctuary Regulations
	Protect sanctuary areas
	
	Protect critical habitat. In the Bay of Fundy, several feeding areas for the piping plover have been designated.

	National Parks Act
	Provides legislation for the creation and maintenance of national parks.
	Protects habitat, provides public education.
	High recreation level can be damaging to wildlife habitat.

	NS Environment Act (1995)
	Approval is necessary before 2 or more hectares of wetland habitat can be altered. Provides guidelines and assessment for Environmental Impact Assessments.
	The existence of the directive indicates a significant change in the perception of wetlands as valuable ecosystems.
	Activities that are considered "normal" agricultural practices are exempt from the directive. The act is difficult to enforce.

	NS Marshland Reclamation Act
	In terms of salt marsh restoration, the maintenance of lands and structures that are incorporated by marsh bodies under this particular act are exempt from the directive initiated by the Environment Act. (See above.)
	
	

	NS Special Places Protection Act
	Regulation and policy for establishment of ecological reserves.
	Several ecological reserves have been established.
	Public consultation process can be difficult.

	NS Health Act
	Laws for installation of private sewage disposal systems.
	Prohibits installation of private sewage outlets in unsuitable areas.
	Distribution of permits can be determined by politics.

	NS Marsh Act
	Legislation for construction and alteration of dikes.
	Maintains agricultural lands.
	Environment Act now requires a permit to alter or obstruct tidal flow to marsh lands.


	
	MANDATE/TARGET
	SUCCESSES
	OBSTACLES

	  NATIONAL (Continued)

	NS Department of Agriculture and Marketing
	One of the mandates is to maintain the dike system and protect agricultural land from saltwater flooding.
	
	

	NS Dept. of Natural Resources: Private Lands Stewardship Strategy
	Intended to facilitate stewardship initiatives with individual and corporate landowners.
	
	Has been set aside due to other initiatives.

	NB Dept. of Environment

(Environmental Trust Fund)
	Provides funding for initiatives to restore, protect and promote the environment.
	In 1998, projects by Eastern
	Success is dependent on the projects which are funded.

	NB Environment Act
	Prohibits infilling and alteration of wetlands over 2 hectares
	Promotes protection of wetlands.
	Reasonably well enforced, but some alterations on private land continue to occur.

	NB Dept. of Municipalities, Housing and Culture (Coastal Land-Use Policy)
	Intent is to create zoning and land use planning that will include wetland protection. this legislation is still in the planning stages.
	
	This is a much needed policy, but there are difficulties in reaching agreements on how, when and what this policy shall affect.

	NB Dept. of Agriculture and Rural Development
	General mandate is to increase the level of economic activity in the agri-food industry and to promote entrepreneurship and economic growth in rural areas.
	
	Is generally against active removal of tidal obstructions.


Table 2.  United States: Gulf of Maine

Programs and Policies

Habitat Protection and Restoration

Coastal Watersheds: Wetlands and Tidal Obstructions

	
	MANDATE/TARGET
	SUCCESSES
	OBSTACLES

	  INTERNATIONAL

	RAMSAR Convention on Wetlands adopted by UNESCO, 1971
	To stem progressive encroachment on and loss of wetlands.
	
	

	  FEDERAL

	Eastern Habitat Joint Venture
	Protection and restoration of wetland and associated upland habitats.
	International coordination, see NAWCA
	

	Gulf of Maine (GOM) Council on Marine Environment
	To maintain and enhance environmental quality in the GOM.
	Dialogue between state and provincial officials working in the GOM.
	

	Coastal America Federal Agencies
	Coastal wetlands.
	Leading to expanded cooperation.
	No funding available.

	North American Wetlands Conservation Act (NAWCA)
	Coordinate planning, funding and implementation of projects to protect important habitats.
	Maine Wetlands Protection Coalition, Great Bay Resource Protection Partnership.
	Limited funding available, very competitive.



	Clean Water Act
ACOE, USEPA, FWS, NMF
	Protect from loss of wetlands and surface waters.
	Requires extensive review to minimize impacts from development.
	Political pressure.

	National Estuaries Program
(USEPA)
	Increase awareness of estuaries and  public participation in issues.
	Casco Bay Program, Mass Bays Program, N.H. Estuaries Program
	Not focused on protection or restoration.

	National Marine Fisheries Restoration Center, NOAA
	Restoration of fish habitats.
	Argilla Road, Ipswich, Mass. project.
	

	National Estuarine Research Reserve Program, NOAA
	Support research, increase public awareness.
	Three Gulf of Maine program sites.
	


	
	MANDATE/TARGET
	SUCCESSES
	OBSTACLES

	FEDERAL (Continued)

	Partners for Wildlife FWS
	Funding for salt-marsh restoration and enhancement.
	Several New Hampshire projects completed.
	Funding cannot full need of increased restoration awareness.

	National Fish and Wildlife Foundation FWS
	Matching funds for restoration/protection projects.
	Some funding has been used in the Gulf of Maine.
	Requires cash match.

	Gulf of Maine Ecosystem Project, Coastal Program FWS
	Protection and restoration of coastal wetlands and hydrology.
	Habitat analysis, project coordination.
	

	Coastal Wetlands Conservation Grant Program FWS
	Funding for coastal wetlands and tidelands acquisition and restoration. 
	
	


	Wetland Reserve Program, NRCS
	Restore and protect wetlands on private land.
	
	Limited use in tidal areas.

	Wildlife Habitat Improvement Program, NRCS
	Technical assistance and cost share payments to help establish and improve fish and wildlife habitat.
	In New Hampshire, focused on ecosystem restoration including salt marshes.
	Limited funding available.

	  STATES

	Maine Regulatory Wetlands Program
	Tidal marshes given highest level of protection.
	
	Does not address restoration.

	Maine Stormwater Management Program
	Development projects in organized areas.
	
	Does not address existing problems.

	Maine Shoreland Zoning
	Maximum protection to tidal waters and wetlands determined to be of high value by Dept. Inland Fisheries & Wildlife.
	Twenty-year-old program has gained general acceptance by citizenry and government.
	Local enforcement can lead to lack of consistency.

	N.H. Tidal Buffer Zone law
	Protect marsh function by limiting activity within 30 meters.
	
	Lax enforcement.

	N.H. Regulatory Wetlands Protection Program
	Regulate wetland impacts.
	Little direct loss of tidal resources.
	Permitting can discourage restoration projects.


	
	MANDATE/TARGET
	SUCCESSES
	OBSTACLES

	STATES (Continued)

	N.H. Shoreland Protection Act
	Allows limited uses within 75 meters of tidal waters.
	Increased public awareness of shoreland importance.
	Lax enforcement, allows some incom-patible uses, does not apply to small streams and freshwater wetlands.

	Mass. Wetlands Restoration and Banking Program
	Restore destroyed and degraded wetlands.
	Increased awareness and cooperation, rehabilitation of Newbury rail line.
	Impacts on private property, high costs of restoration. 

	Mass. Wetlands Conservancy Program
	Map potential restoration sites.
	
	Mapping project only.

	Mass. Coastal Wetlands Restriction Program
	Prevent any additional tidal restrictions.
	
	Prevents improvement in tidal flow as well as restrictions.

	State Coastal Zone Management Programs
	Provide coordination and funding for local projects.
	Natural resources in defined coastal zone.
	No regulatory authority.

	  LOCAL

	N.H. Municipal Conservation Commissions
	Increase local participation in municipal and state natural resource issues.
	Local natural resource protection.
	No regulatory authority.

	Mass. Municipal Conservation Commissions
	Local natural resource protection.
	
	No consistency in enforcement.


Table 3. New Hampshire survey of tidal restrictions

Excerpts from "Evaluation of Restorable Salt Marshes in New Hampshire" (USDA 1994).

Data like these were collected for every coastal marsh in New Hampshire.

Table A - Numbers of Restrictions and Hectares of Salt Marsh Affected by Municipality and Jurisdiction

	Municipality
	Total
	State
	Town
	Railroad
	All Other

	
	#
	Hectares
	#
	Hectares
	#
	Hectares
	#
	Hectares
	#
	Hectares

	Example:
	
	
	
	
	
	
	
	
	
	

	Dover
	1
	7.68
	-
	-
	1
	7.68
	-
	-
	-
	-

	Seabrook
	5
	25.48
	1
	0.92
	2
	2.92
	1
	16.56
	1
	5.08


Table B( * - Adequacy of Tidal Inlets to New Hampshire Salt Marshes

	
	Evaluation
Unit (EU)
	Restriction
Number
	Town
	EU U/S of
Restriction
	Inlet
Adequacy
	Order to
Restore
	Restorable
Hectares
	Corrective
Action
	Restoration
Cost
	Unit Cost

	Example:
	
	
	
	
	
	
	
	
	
	

	Bass Beach
	BB010
	28
	Rye
	BB010
	Inadequate
	1
	1.96
	RCP
	$70,000 
	$14,286 

	
	BB020
	28
	Rye
	BB010
	Inadequate
	1
	2.24
	RCP
	$70,000 
	$12,500 

	
	
	29
	Rye
	BB020
	Adequate
	2
	0.0
	None
	
	


Table 4. Matrix of Benefits and Costs (-) to Restoration Efforts 
Accrued from Preservation Efforts 

Restoration Efforts

	PRESERVATION
	Tidally Restricted
Marshes
	Dikelands
	Soil Disposal Sites
	Invasive Plant Problems
	Open Water Marsh Management

	ACTIVITY
	
	
	
	
	Mosquitoes
	Ducks

	Restricted development
	No private structures facilitates tidal rest.
	No structures allows tidal rest.
	No private structures allows restoration
	Minimizes soil disturbance; (-) need reduced
	(-) Need for project reduced
	Enhances duck use reduces hunt restrictions

	Mitigation for unavoidable impacts
	Provides funds for tidal restoration
	
	Spoil useful for creation projects; could be obtained from here
	(-) Opportunity for invasive plants to colonize
	
	Funds available for projects

	Marsh edge protection
	Facilitates tidal restoration
	
	
	Reduces soil disturbance; reduces water quality
	
	

	Watershed protection
	Improves water quality and habitat values
	
	
	Improves water quality; facilitates management
	
	Increases habitat diversity and marsh use; reduces soil deposition


Table 5. Matrix of Benefits and Costs (-) to Preservation Efforts 
Accrued from Restoration Efforts 

Restoration Activity

	PRESERVATION
	Tidally Restricted
Marshes
	Dikelands
	Soil Disposal Sites
	Invasive Plant Problems
	Open Water Marsh Management
	

	EFFORT
	
	
	
	
	Mosquitoes
	Ducks

	Restricted development
	Increase in intertidal area increases protection
	Same effect
	Same effect
	(-) Are more desirable for development
	(-) Are more desirable for development 
	Hunting makes area less desirable for develoment

	Mitigation for unavoidable impacts
	Provides more upland areas for creation projects
	Same effect


	Spoil removed from marsh available for creation projects 
	
	
	

	Marsh edge protection
	Provides insight to sea level rise impacts
	
	Removal must extend beyond current high tide line
	
	
	

	Watershed protection
	Increases connectivity to improve ecosystem functions and values, especially fish runs
	
	
	Protects watershed species diversity by reducing propagules of invasive species
	
	


TABLE 6.  Classification of Impacts and Actions
	Problems in existing or former salt marshes

Hydrologic modification: 



• restriction of tides



• restriction of fresh water removal



• increased fresh water inputs to marsh



• ditching of marshes to drain mosquito breeding areas

Soil problems:



• improper (too high or too low) elevation



• pollutants/toxics



• disturbance

Plant problems:


•  invasive species: purple loostrife, Phragmites,  and salt marsh cattail


likely due to hydrology/soil problems

Animal problems:


• waterfowl declines



• mosquitoes



• loss of habitat or access to habitat by fish



	Restoration solutions for problems in existing or former salt marshes

Restoration of proper salt marsh hydrology:


• removal of tide gates/obstructions



• enlargement of culverts, bridges



• routing of freshwater away from marsh

Restoration of soils:


• excavation of dredge spoils



• restrict tides to allow salt marsh peat deposits to build naturally



• removal of toxic sediments

Creation of surrogates for normal salt marsh hydrology: 



• reconfigure tidal gates and culverts to create fresh marshes within diked areas

                             • reconfigure, plug and deepen parts of old drainage ditches to support fish habitat as 
the most effective means of mosquito control



• plug drainage ditches and create large pannes for water fowl



	Preservation and conservation efforts/approaches
Restrictions on development:


• Wetlands regulations restricting development



• Mitigation for unavoidable impacts to wetlands



• Salt marsh regulations usually more restrictive than above



• Shoreline protection ordinances




• along shores bordering salt marshes and salt marsh plants




• along rivers and streams in coastal watersheds




should include provisions for sea level rise of 10 cm (25 years)




Appendix A: Views of Physical Alterations
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Appendix C: Human Resources

NOTE: Individuals listed as “Source” contributed information to this report.  Individuals listed as “Resources” were not direct contributors, but have experience relevant to the issues discussed.

Canadian Sources

Federal Agency Sources
	Allison Gross

North American Wetlands Conservation Council

Suite 200

Canada 

613-228-2601


	Peter Hicklin

Canadian Wildlife Service

Environment Canada

Canada 

506-364-5042



	Al Smith

Canadian Wildlife Service (Retired)

Canada 

506-536-0164


	


New Brunswick 

Provincial Agency sources
	Laurie Collette

NB Dept. of Agriculture and Rural Development

Moncton, NB, Canada 

506-856-2777

lcollette@gov.nb.ca


	Rosemary Curley

Prince Edward Island Dept. of Fisheries and Wildlife

Charlottetown, PEI, Canada 

902-368-4687



	Janice Harvey

Conservation Council of New Brunswick

180 St. John Street

St. Stephen, NB, Canada 

506-548-8747

ccnbcoon@nbnet.nb.ca


	Karen Price

NB Dept. of Municipalities Housing and Culture

20 McGloin St, Maryville Place

Fredericton, NB, Canada E3B 5H1

506-453-2171

KARENP@gov.nb.ca




Non-Governmental Organization sources 
	Julie Chadwick

Friends of the Peticodiac

NB, Canada 

505-866-4706
	David Christie

New Brunswick Federation of Naturalists

NB, Canada 

506-882-2100

	Michael Collins

(Private Fisherman)

Alma, NB, Canada 


	Gary Griffin

Friends of the Peticodiac

NB, Canada 

506-851-6824



	Brian McCullough

Ducks Unlimited Canada

Manitoba, Canada 

506-667-8726
	


Nova Scotia

Provincial Agency Sources
	Tony Duke

Nova Scotia Dept. of Natural Resources

Kentville, NS, Canada 

902-679-6148

dukeap@gov.ns.ca


	Peter MacDonald

Nova Scotia Dept. of Natural Resources

Tusket, NS, Canada 

902-648-3540




Academic Sources
	Graham Daborn

Acadia Centre for Estuarine Research

Wolfville, NS, Canada 

graham.daborn@acadiau.ca


	Harry Thurston

(Author/Environmentalist)

Amherst, NS, Canada 

506-661-3205




Non-Governmental Organization Sources 
	Mark Butler

Ecology Action Center

1368 Argyle Street, Suite 31

Halifax, NS, Canada B3J 2B3

902-429-2202

ar421@chebucto.ns.ca


	Steven Hawboldt

Clean Annapolis River Project

Annapolis, NS, Canada 

902-532-7433



	Loren Hayden

(Private Fisherman)

Hillsburn, NS, Canada 


	Mil Nickerson

Tusket River Environmental Protection Association

Sydney, NS, Canada 

902-742-9856




US Federal Agency Sources

	   Alan Amman

U.S. Department of Agriculture  NRCS

State Office Federal Building

2 Madbury Road

Durham, NH 

603-868-7581

apa@nhst02.nh.nrcs.usda.gov


	Arnold Banner

U.S. Fish and Wildlife Service

4R Fundy Road

Falmouth, ME 04105

207-781-8364

Arnolld_Banner@mail.fws.gov



	Stewart Fefer

U.S. Fish and Wildlife Service

Gulf of Maine Coastal Ecosystems Program

4R Fundy Road

Falmouth, ME 

781-8364

stewart_fefer@mail.fws.gov
	William Hubbard

U.S. Army Corps of Engineers

New England Division

424 Trapelo Road

Waltham,, MA 02254-9194

617-647-8552

William.A.Hubbard@ned01.usace.army.mil

	   Eric Hutchins

NOAA/NMFS

1 Blackburn Drive

Gloucester, MA 

Eric.Hutchins@NOAA.gov


	Mark Kern

Environmental Protection Agency

JFK Federal Building

1 Congress St

Boston, MA 02203

617-565-9460



	Jerry Marancik

U.S. Fish and Wildlife Service

East Orland, ME 02576

207-469-6701

R5FFA_MAF@mail.fws.gov


	John Nelson

NH Fish & Game Dept, Region 3

37 Concord Road

Durham, NH 03824

603-868-1095



	Lois Winter

USF&WS/ Gulf of Maine Program

4R Fundy Road

Falmouth, ME 04105

207-781-8364

lois_winter@mail.fws.gov


	Robert Wengrzynek

National Resouce Conservation Service

5 Godfrey Drive

Orono, ME 04473

207-886-7249

bobw@me.nrcs.usda.gov




Other  States Sources
	Ron Rozsa

CT DEP-Long Island Sound Program

79 Elm Street

Hartford, CT 06106

860-424-3034

ron.rozsa@po.state.ct.us


	Dr. Michael Weinstein

Director, NJ Sea Grant College Program

NJ Marine Sciences  Consortium

Sandy Hook Field Station, Bldg. #22

Fort Hancock, NJ 07732

(908)-872-1300 ext.21

(Delaware Bay contact person)




Washington DC

Non-Governmental Organization Sources
	Peter Braasch

Restore America’s Estuaries

1200 New York Avenue, NW - Suite 400

Washington, DC 20005

202-289-2379

pbraasch@estuaries.org


	


Massachusetts

State Agency Sources
	   Bruce Carlisle

Wetland & Water Quality

MA Coastal Zone Management

100 Cambridge Street, Floor 20

Boston, MA 02202

617-727-9530 (X 298)

bruce.carlisle@state.ma.us


	Chris Cornelisen

Office of Massachusetts Coastal Zone Management

Mass Executive Office of Environmental  Affairs

100 Cambridge Street, Room 2000

Boston, MA 02202

617-727-9530

ccorneli@winnie.fit.edu



	Christy Foote-Smith

MWRBP

1 Winter St - 5th floor

Boston, MA 

christy-foote-smith @ state.ma.us


	Rick Zeroka

MA Coastal Zonning Management

Executive Office of External Affairs

100 Cambridge Street

Boston, MA 02202

rick.zeroka@state.ma.us




Industry Sources
	Dan McHugh

Great Meadow Farms

Rowley, MA 01969

978-948-7870

marshelder@earthlink.net


	Tim Purinton

Northeast Wetland Restoration

PO Box 702

Rowley, MA 01969

978-948-8151

spartina@seacoast.com




Maine

State Agency Sources
	Dr. Michele Dionne

Wells National Estuarine Research Reserve

342 Laudholm Farm Rd

Wells, ME 04090

207-646-1555 (X36)

dionne@saturn.caps.maine.edu


	Dan Prichard

Maine Department of Environmental Protection

Bureau of Land and Water Quality

17 State House Station

Augusta, ME 04333

207-287-3901




First Nation Sources
	John Banks

Penobscot Indian Nation

6 River Road

Old Town, ME 04468

jbanks@mint.net


	Clem Fay

Penobscot Indian Nation

6 River Road

Old Town, ME 04468




Non-Governmental Organization Sources
	Rob Bryan

Maine Audubon Society

PO Box 6009

Falmouth, ME 04105


	Peter Shelley

Conservation Law Foundation

120 Tillson Avenue, Suite 202

Rockland, ME 04841

207-594-8107

pshelley@clf.org



	Sally Stockwell

Maine Audubon Society

PO Box 6009

Falmouth, ME 04105-6009

sstockwell@maineaudubon.org


	


New Hampshire

State Agency Sources
	Ted Diers,

New Hampshire Coastal Program

2 1/2 Beacon Street

Concord, NH 03301

603-271-1775

t_diers@osp.state.nh.us


	Chris Nash

New Hampshire Coastal Program

2 1/2 Beacon Street

Concord, NH 03301

603-271-2155



	Marge Swope

NH Association of Conservation Commissions

54 Portsmouth St

Concord, NH 03301

603-224-7867


	Dori Wiggin

NH Department of Environmental Services

Wetlands Bureau

64 North Main St

Concord, NH 03301

603-271-3406




Non-Governmental Organization Sources
	Richard Cook

Audubon of New Hampshire

3 Silk Farm Rd

Concord, NH 03301

603-224-9909

r_cook@conknet.com


	


Academic Sources

Dr. David Burdick

Jackson Estuarine Lab

Univ. of New Hampshire

85 Adams Point Road

Durham, NH 03824

603-862-2175

dburdick@christa.unh.edu

Canadian Resources

Federal Agency Resources
	Joseph Arbour

Environment Canada

15th Floor,Queen Square

45 Alderney Drive

Dartmouth, NS, Canada B2Y 2N6

902-426-1701

arbourj@ns.doe.ca
	Wayne Barchard

Environment Canada

Marine Assess Section Head

45 Alderny Drive

Dartmouth, NS, Canada 

902-426-4695



	Doug Bliss

Canadian Wildlife Service

Environment Canada

Sackville, NB, Canada E0A 3C0

doug.bliss@ec.gc.ca


	Kevin Davidson

Canadian Wildlife Service

Environment Canada

Sackville, NB, Canada E0A 3C0

kevin.davidson@ec.gc.ca



	Donald Gordon

Department of Fisheries and Oceans

Bedford Institute of Oceanography

PO Box 1006

Dartmouth, NS, Canada B2Y 4A2

902-426-3278

dgordon@biome.bio.dfo.ca


	Erica Head

Department of Fisheries and Oceans

Bedford Institute of Oceanography

PO Box 1006

Dartmouth, NS, Canada B27 4A2

902-426-2317

erica.head@maritimes.dfo.ca



	David Mackinnon

Parks and Recreation

Debert, NS, Canada 

902-662-5072

dmackinn@gov.ns.ca


	Fred Page

Department of Fisheries and Oceans Canada Fisheries Oceanography

St Andrews Biological Station

St Andrews, NB, Canada EOG 2XO

508-529-8854 -5927

f_page@bionet.bio.dfo.ca



	Bob Rutherford

Department of Fisheries and Oceans

PO Box 550

Halifax, NS, Canada B3J 2S7

902-426-8398

bob.rutherford@dfo.ca


	Glyn Sharp

Department of Fisheries and Oceans Canada 

Fisheries Research Lab

1707 Water Street

Halifax, NS, Canada B3J S27

902-426-6042 -1862

g_sharp@bionet.dfo.ca



	William Silvert

Department of Fisheries and Oceans Canada 

Bedford Institute of Oceanography

PO Box 1006

Dartmouth, NS, Canada B2Y 4A2

902-426-1577 (X877)

silvert@scotia.dfo.ca


	Peter Wells

Environment Canada

Alderney Drive

Dartmouth, NS, Canada B2Y 2N6

902-426-1426

peter.wells@ec.gc.ca




New Brunswick

Provincial Agency Resources
	Michael Dillon

New Brunswick Dept. of Agriculture and Rural Development

Fredericton, NB, Canada 

506-453-2109

mdillon@gov.nb.ca


	David Lobb

New Brunswick Dept. of Agriculture and 

Rural Development

PO Box 6000

Fredericton, NB, Canada E3B 5H1

dlobb@gov.nb.ca



	Reg Melanson

New Brunswick Dept. of Fisheries and Wildlife

Eastern Habitat Joint Venture

Fredericton, NB, Canada 

506-453-2440


	Laurie Roberts

New Brunswick Dept. of Fisheries and Wildlife

Eastern Habitat Joint Venture

Fredericton, NB, Canada 

506-453-2440



	William Ayer

New Brunswick Department of Environment

P.O. Box 6000
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( See Appendix C for full information and additional sources.


( Explantation of acronyms: 	USFWS GOMP is US Fish and Wildlife Service Gulf of Maine Ecosystem Project


		NRCS is Natural Resources Conservation Service of the U.S. Department of Agriculture


	MWRBP is Massachusetts Wetland Restoration and Banking Program


(  * Explanation of Terms in Table B: 


  	(a) EU U/S of Restriction - the evaluation unit located immediately upstream of the restriction


  	(b) RCP - reinforced concrete pipe
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