EXAMPLE NATURE CASE PAPER

Community Case Study:

Estuaries and Intertidal Wetlands 
Of the South Shore Face Increasing Urbanization 

Throughout day to day life as a Bostonian, it is easy to forget that we are surrounded by water. Not long ago, life here was inseparable from the marine environment. The Boston Harbor and surrounding waters provided a rich economic foundation that eventually enabled Boston to grow into the modern city of today. But through our continued use and abuse of this once abundant resource, the very environment that once generously supported us is now severely damaged. While efforts have been made to mitigate the damage, the historical marine life abundance will likely never recover, especially in the face of increasing development. 

Some progress in restoring and protecting the surrounding water’s vitality has been made and some aspects of the marine ecosystem have rebounded productively. This is the direct result of efforts made in recent decades where environmental damage has been addressed and remedied through better management tactics, marine resource specific legislation, and applied scientific knowledge. Also, the role of informed and concerned citizen activist groups has been essential in advocating for the marine environment. The importance of citizen involvement in local environmental issues can not be understated; it is often the catalyst of change that drives responsive legislation, demands direct results, and acknowledges personal responsibility. This is evident in the formation of non-profit local watershed watch groups that take stewardship of their local area seriously. These groups advocate in interest of protecting, and using responsibly, their local watershed. Citizen based involvement is critical in alleviating pressure and communicating issues concerning their local environment to regulating authorities.   

While population density and development surrounding Boston Harbor continues to grow and impact the environment, it is increasingly important for citizens to take responsibility for their personal actions, and that of their community, in order to minimize destructive impact on the marine environment. While most metro-area citizens are disconnected from the surrounding coastal environment, they still identify with it and enjoy its goods and services. But for these goods and services to continue there will need to be more citizen involvement and acknowledgement of personal responsibility in our daily lives. Solely relying on government oversight will not be sufficient in alleviating marine environmental degradation. 

Even with progress, the vast majority of marine areas in Boston Harbor still remain damaged and many are effectively dead, relative to historical productivity. “Stresses caused by pollution, excessive demands on limited resources, and expansive development have resulted in contaminated drinking water, beach and shellfish closings, harmful algal blooms, declines in fisheries, loss of habitat, fish kills, and a host of other human health and natural resource problems.”(NPS.2006) 
Although the overall marine ecosystem of the Harbor is damaged, there are areas such as intertidal wetlands and estuaries, otherwise known as core habitats that remain very productive. These fragile intertidal areas perform vital functions that serve, not only the Harbor, but the marine environment of the entire east coast. These core habitats are essential nurseries; spawning waters for stripped sea bass, herring, shellfish, and numerous other species. Their continued productive functioning is vital to a healthy Boston Harbor and to the overall marine ecosystem. But increasing development and population expansion within watersheds that eventually flow to these fragile and indispensable areas is directly threatening them. Greater than half of the United States population lives within 100 miles of the coastline which is effectively an entire watershed area. (NPS.2006) Anticipating the impact that increased urbanization of the coastal zone will have on these fragile ecosystems is essential in forming responsible and coherent management plans. Direct citizen involvement must not only continue but increase. Taking local responsibility and action is a very powerful tool. Community representatives rely on citizen involvement in order to operate responsively.   

One such product of direct citizen involvement was the creation of a special designation recognizing environmentally threatened areas. In response to growing citizen concern over environmental issues the Massachusetts legislature in 1975 mandated that the Secretary of Environmental Affairs identify areas of particular environmental concern. The designation of Areas of Critical Environmental Concern, or ACEC, seeks to protect areas that are threatened, such as wetlands and estuaries. Today as a result, there are 241,000 acres of ACEC in Massachusetts and more additions are being considered. While the program is administered by the Department of Conservation and Recreation, or DCR, it is a cooperative effort involving state agencies such as Coastal Zone Management and Department of Environmental Protection, who implement existing environmental regulations and policies that relate to Areas of Critical Environmental Concern. Cross agency regulations that apply to the ACEC program are Coastal Zone Management regulations (CZM), Massachusetts Environmental Policy Act (MEPA), Department of Environmental Protection (DEP), Waterways regulations, Wetlands Protection Act, and Solid Waste Facilities Site Assignment Regulations. 

(Mass. gov.2006) 

While the interaction of these agencies and their policy/regulatory framework function to provide guidelines for coastal zone uses and development, the persistence of marine degradation continues. This is due to the sheer magnitude of the problem facing the marine environment; ever increasing use and abuse as a result of development. This is especially true concerning tidal wetlands and estuaries, given their sensitive nature, their proximity to residential and commercial development and their existence at the lowest end of watersheds which serves to concentrate upstream runoff. While some intact estuary and intertidal ecosystems have been protected through legislated programs or designations such as, Areas of Critical Environmental Concern or ACEC, these areas are essentially islands of biological productivity; their functioning is isolated and jeopardized by other areas, such as upstream watersheds, that lack sufficient protection and in turn adversely affect the protected areas. The very nature of estuaries and wetlands is to function as part of a system, not as an isolated one. While ACEC designation is a worthy attempt at preserving a valuable marine ecosystem, its offered protection falls short in terms of it not being integrated effectively into a larger management plan that fully addresses the surrounding area’s impact in a more environmentally proactive manner. Instead estuaries and tidal wetlands are at the receiving end of vast amounts of runoff, both point-source and non-point source. 

Community Case Study: Increasing Urbanization on the South Shore

Just a few miles southeast around Boston Harbor, is a collection of suburban coastal communities which are unlike Boston in that there is daily reminder of being close to the water. Many of the towns have beaches, boat ramps, and moorings. One of the main roads, 3A follows along the edge of the harbor as it crosses numerous wetlands, rivers and creeks. Off in the distance, over the water, is the Boston sky line, to which most south shore residents commute daily to work. While historically these communities’ economies were closely dependent on marine resources, today there is limited commercial fishing or heavy economic reliance on the harbor. Many south shore residents own private recreational boats and own homes on or near the water. 

People are attracted to life on the South Shore because of its close proximity to the city and for its abundant natural surroundings, which is dominated by coastal environments of salt marshes, estuaries, and intertidal areas. While the region offers a more relaxed suburban atmosphere, relative to living in the city, its popularity is causing a steady surge in development that will eventually change the region’s attractiveness and threaten increased environmental stress. 

The south shore was recently described as the fastest growing region of the commonwealth and developers are taking full advantage of opportunities, but they are also meeting resistance. One such south shore developer lamented that strict development regulation was becoming an obstacle. ”Habitat…regulations threaten to block economically viable projects and create another roadblock to the production of new residential or commercial development.”(Nutter.2006) It is clear that while some residents are concerned about the impending environmental degradation, others are more concerned with navigating the regulatory universe in order to maximize profits.    

The south shore of Boston harbor is facing the highest development rate of the commonwealth and because of this it is quickly becoming a proving ground for the state’s environmental policy. An example of this can be seen with the state’s transportation authority. The T recently began the “Greenbush” commuter rail extension project which will provide communities of the south shore much needed access to mass transit. (MBTA.2006) An environmental impact assessment was conducted and it was eventually decided, after much community outcry, that the new route will travel through the designated coastal zone, although it is home to numerous wetlands, streams, and estuaries, which compose the Weymouth and Weir River water shed. (app. a) The possible environmental damage to the watershed was undoubtedly measured in terms of costs and benefits. The costs: added pollution to stream beds and wetland disruption, and the benefits: increased access of communities to mass transit which will lessen traffic in preparation of increased development. The extent that environmental considerations factored into the T’s route choice can be seen in their chosen location of a major stop-over and routing station; it is directly adjacent to headwaters that support an anadromous fish run. (app.a) While the route extension is surely a needed infrastructure addition, it is clear that environmental considerations were not a priority.    

The watershed is also the head-waters for two of the regions fragile ACEC; the Weir River and the Back River which were designated around the same time period. The 950 acre Weir River ACEC was designated in 1986. Its continued vitality was recognized as important not only to the regional marine environment but also to fisheries far offshore, according to Dr. Mary Sears of Woods Hole Oceanographic Institute. “The Back River estuaries control the nursery for the offshore fisheries” (WHOI.2006) The Weir River and estuary are productive ecosystems despite the relatively intense residential development surrounding it and the possibility for more. (app. b) At the time the Weir was designated as ACEC there was less residential development than today, but even with the progressive rate of growth the Weir has been able to sustain productivity, this is testament to an estuary’s resiliency and ability to process excess nutrients and run-off. Environmental pressures imposed on the Weir are less industrial than residential, along its shores are a number of untreated outfalls, a marina, and an abandoned waste dump, but as the Boston Harbor’s current state can attest; marine environments can only withstand so much abuse before they will crash.    
The 950 acre Back River ACEC was designated as such in 1982. Although the Back River is also a productive estuary and wetland it has be subjected to more intense development characterized as more industrial than residential. Although it has less direct residential pressures, the Back River ACEC is being threatened, not only indirectly by upstream watershed development, but also directly downstream at the rivers mouth. Where the tidal river enters Hingham Bay there is currently an environmental clean up of a retired pesticide plant, for years it leached toxins into the soil and water causing untold regional ecosystem damage. (Conoco-Phillips.2006) After completion it will be added to the existing Harbor islands as an addition to Webb Park. While this site clean up is good for the Back River, there is a less responsible use planned for the coastal land directly across the river. A world war era ship building site has been demolished leaving a large tract of coastal land vacant. The proposals for development of this coastal land include; condos and a mega-plex movie theater, none of which seem needed or environmentally responsive to the area, especially when considering the proximity of the Back River ACEC. The Back River also has a gulf coarse, baseball field, abandoned military sites, and a busy run-off producing road to contend with. While it is a productive tidal wetland its condition is directly threatened by continued development and resulting pollution.   

Special protection designation for isolated areas like ACEC will not suffice in terms of the long run; there must be a more integrated approach, especially in terms of the larger picture involving the surrounding watershed. Just drawing a line around a specific area in hopes of protecting it will not suffice. As nature functions in an integrated manner, continuously exchanging energy and nutrients in balance, our approach to managing our impact must also be integrated, balanced, and proactive. All too often our response to environmental degradation is retroactive instead of being anticipatory and proactive. This reactionary response to degradation, while seemingly an archaic doctrine of the past can still obviously be seen in current management practice and tactics, such as routing a train directly along the coastal zone boundary and through a sensitive watershed. Illusionary lines on maps, or designated zones, are not responsive to the overall picture, if the ACEC or coastal zones require protection or specific management, it is in response to outside forces that through their mismanagement are adversely affecting them. 

Instead, all too often human needs are given more weight than those of the environment which has lead to the current degradation. Environmental impact assessments are meant to limit anticipated adverse effects of development. Yet, built within the assessment is the underlying premise that there will be some minimal but measurable cost to the environment. Given the amount of coastal development current and projected, all of these minimal environmental impacts will add to be overwhelming to the environment, especially marine ecosystems that receive cumulative condensing affects by being down stream from every pollution source. Environmental degradation is inevitable when development is not restrained by environmental limitations.
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EXAMPLE PAPER ON COASTAL CASE ISSUE/STUDY
Parking areas - Build on Brown not Green
 Introduction

The University of Massachusetts of Boston is currently building two parking lots that will affect the immediate intertidal zone along with Boston Harbor, in the vicinity of the JFK Library. The first lot is to be built on top of a hill across from the track (site L); the other is located across the street adjacent to the harbor and Harbor Point Development (site D see diagram B). The issue with parking lot D is that it is an impervious surface being built on the area that used to be part of coastal salt marshes and wetlands (Golledge, 2006). The whole peninsula (Columbia Point) in the 1600 and 1700s was a marsh where residents would graze their calves. During this time wetlands were often polluted due to the release of the untreated sewage directly into the coastal ocean waters. As the importance of the treatment of raw sewage was recognized in the 1800s, the pump house (Fig. 1 diagram A) and other water treatment buildings were erected filling in these tidal flats. In 1950 the Boston Housing Authority built Boston’s largest public housing project, Columbia Point, (Fig. 2 Diagram A) on Calf Pasture, the name given to the peninsula by farmers. This housing project led to the re-naming of the peninsula to Columbia Point. When Columbia Point was built it destroyed much of the existing wetlands in the area except for a few remaining areas adjacent to Harbor Point (formerly known as Columbia Point). 

New Parking Areas and coastal issues

The area that this parking lot is being built on is one of the few remaining sections of the original wetland. A wetland consists of land that is saturated by surface or ground water at a frequency and duration sufficient to support, and that under normal circumstances do support, as dominance of vegetation typically adapted for life in saturated soil conditions (www.wikipedia.com). A wetland is an essential buffer that protects near by terrestrial communities from flooding and other storm related impacts. The plants found in these areas are also of importance, they serve as a filtration system reducing the number of pollutants that are emitted back into the ocean, along with helping to hinder erosion.

Increasing demand for parking spots at our predominately commuter school is obviously of high importance and needed to be dealt with. UMASS Boston’s Vice Chancellor for Administration and Finance, Ellen O’Connor released a statement detailing the creation of the two new parking lots across from the University, “The scope of the site D project will include asphalt paving and creation of an additional 490 spaces, lighting, new fencing, installation of sidewalks and the electronic payment system. The site L project will be similar in scope to our existing gravel lots and will provide us approximately 200 additional parking spaces” (O’Connor, 2006). These additional parking lots are needed because of the structural failure of the underground parking lots in 2005. The Boston Harbor Association's draft comment letter on the replacement parking at UMASS Boston stated that, “The proposed project will create 5.48 new acres of impervious area and 6.60 acres of new land alteration. Of these areas, approximately 14,650 square feet are Land Subject to Coastal Storm Flowage. The project consists of 6.60 acres of new non-water dependent use of tidelands or waterways.” Being in such a close proximity to the intertidal zone, the parking lots face several dangers, especially flooding and erosion, which can become extremely costly for the university to maintain this parking lot.

The Boston Conservation Commission is requiring the planners to develop a Best Management Practice program in order to deal with the fact that the parking lot is within the storm water flow area. Robert W. Golledge, Jr., Secretary of Environmental Affairs, granted the developers of the parking lot a pardon from conducting an Environmental Impact Report based on at least one of the following, “1) the project is likely to cause no damage to the environment; and 2) ample and unconstrained infrastructure exists to support the project”(Golledge, 2006). This action allowed for the start of the project to begin on a shorter timetable than other projects similar to this one with an environmentally sensitive issue. Golledges’ reasoning for granting this pardon of the Environmental Impact Report was based on ten findings, which are stated in the Draft Record of Decision along with the condition that the parking lot is to be temporary and that they must file for a Notice of Project Change (NPC) no later than November 8, 2008, that specifically addresses the long-term use of these temporary parking areas. 

Building the parking lot is an issue because it is turning the wetland into a paved impervious surface drastically reducing the amount of water that these areas will be able to absorb. According to the article “Impervious Surface Areas Outpace Remaining Wetlands” by Hye Jeong , “a mapping effort by the National Oceanic and Atmospheric Administration shows that impervious surfaces cover nearly 5,500 more square miles in the contiguous United States than all of the nation's remaining herbaceous wetlands, or enough to cover the entire Florida Everglades more than 10 times over.” Wetlands have been found to cover 5,460 fewer square miles than that of the impervious surfaces. Impervious surfaces contribute to a number of damaging effects on the environments, ranging from this runoff source pollution to the ‘heat island effect’. The urban heat island effect is the trapping of solar radiation in the asphalt creating warmer temperatures in built up urban areas (Joeng). 

This once urban coastal oasis is now being taken over by a parking lot with very little recreational use for the local residents and also creates an eyesore. Chemicals and pollutants, such as oil, gas, antifreeze, etc., will build up on the pavement from the construction of the parking lot and the vehicles that use it. Once water hits this surface it will become polluted, and can cause damaging effects to the coastal environment. The runoff source pollution “is considered by the U.S. EPA to be the greatest source of environmental stress to the nation's waterways and coastal estuaries today” (Jeong,). 
The Department of Environmental Protection (DEP) revised its Wetlands Regulations in 2005 in order to expedite the permitting process, to reduce the number of trivial appeals and put more focus on the enforcement aspects. “The DEP’s revisions were proposed, in part, in response to recent data showing greater than expected loss of wetlands, particularly from illegal alterations of resource areas, and DEP hopes to be able to focus more of its resources on enforcement, rather than frivolous appeals”(Brown Rudnick Environmental 2005). As part of the governing regulations on wetlands the developers must comply with the following conditions: 1) no work occurs within the first 50 feet of the 100-foot buffer zone and the project must be located away from other sensitive areas, 2) storm water management controls are incorporated, erosion controls are provided during construction, and 3) the buffer zone does not contain slopes greater than 15%, or more than 40% impervious area. Projects that comply with these conditions of the DEP go through a more streamlined permitting process. This is why the parking lot project at UMASS Boston took less time to obtain its permit.

The University of UMASS Boston is primarily a commuter school so the university needs parking for its students to attend classes. The existing lots that the university currently uses could have had additions built on top of them, such as the addition of numerous parking levels, build up instead of using the green areas across. This would eliminate the spreading of the paved/graveled surfaces that the school is putting down, while still adding the much needed parking spaces. A more temporary solution is the transferring of students to park at the Bayside Expo Center while the subsurface parking lots are renovated. This would still provide the necessary parking to the students while involving the least construction other than that which is needed for the existing renovations. 

The construction of the additional parking for the University of Massachusetts Boston affects the immediate intertidal zone along with Boston Harbor, by taking up a portion of the remaining wetlands on the peninsula. By following the standards set forth by relevant governing bodies the university is able to conduct the parking lot project. Although the university was granted permission to complete the project there seems to be alternatives that would have a lesser impact on the environment and the local area.

Diagram A
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Diagram B 
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EXAMPLE POLICY MEMO PAPER
Effects of Marine Aquaculture on Native Species and Benthic Ecosystems: A Policy Approach in the State of Maine
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Effects of Marine Aquaculture on Native Species and Benthic Ecosystems: A Policy Approach in the State of Maine.


The history of aquaculture, on a human time scale, is far from young and the use of aquaculture is far from new as an alternative to the use of natural fish stocks. The use of aquaculture can be dated back millennia and is thought to have arisen from poor hunting and foraging resources (White, et al 2005). The lack of food and natural resources today is again requiring humans to alter the environment and use aquaculture as a substitute for depleted fisheries. It is clear that aquaculture and natural stocks regulation will have to be interconnected and based on the ecosystem management and not only per species approach. Careful policy and legislation will be imperative to develop appropriate measures to ensure responsible aquaculture and the resiliency of the world’s natural fisheries. 
One of the major uncertainties of the aquaculture activities are the impacts on native species near aquaculture facilities. The negative impacts include: deposits of waste causing toxic blooms, and the impacts of disease and interbreeding with native stocks. Current design of the policy in Maine may be able to address these problems and move up toward a more sustainable and environmentally friendly aquaculture by using site suitability analysis and careful monitoring.

Disease is often caused by stress and pathogens that are usually related to so many fish being so close for so much time (Hnath 2002). The diseased fish are bad enough when they are in the pens and have to be discarded with an economic loss; in addition diseased fish often get out of the pen and can spread disease through out the ocean. This also leads us to problems of interbreeding and genetic tampering of native species. State of Maine uses resources and impact assessments that are done by the State Department of Marine Resources, to make sure that selected areas are suitable for aquaculture and assess possible impacts it will have on natural ecosystem (Conkling 1997). Maine has also developed the Finfish Aquaculture Monitoring Program (FAMP) that oversees aquaculture facilities with finfish (Porter 2003). Carefully designed policy along with well developed technology for designing pens and monitoring can help to reduce the negative impacts of aquaculture and make it more environmentally friendly while sustaining a food source and relieving pressure on wild stocks.

Impacts on benthic ecosystems near aquaculture have been well documented. This is mostly due to the fact that the effluents from finfish pens accumulate right below them on the benthos. This is when the problems with toxic blooms often occur. Toxic blooms and hypoxia are caused by an overload of nitrogen and phosphorus that promotes phytoplankton growth and leads to eutrophication (Silvert 1996). Effluent discharge has also been monitored by FAMP and determines the health of the benthos and the site suitability for aquaculture.


Shellfish aquaculture and seaweed aquaculture may be able to support finfish aquaculture by removing excess nutrients from the water column and the benthos (Lutz 2003). A comprehensive policy that incorporates different kinds of aquaculture together to balance the effects on the environment and create a sustainable food source may allow natural stocks be able to replenish themselves, therefore, possibly alleviating overfishing.
Shellfish aquaculture may also be helpful in returning ecosystems into balance by reducing the amount of nutrients in the water (Rice 2000). 


Regulation of fisheries have typically tried to reduce the amount of fishing by altering the type of gear that can be used, reducing the amount of permits to fish and shortening the fishing seasons. These management approaches, along with catch weight limits, have been ineffective in reducing the negative impacts on native species. The policies have not changed the incentives for depleting the natural renewable resource instead they shift the capital, in the case of shortening the seasons, to larger vessels that can harvest the same amount or even more in now shorter fishing season. All of these approaches can be circumvented or manipulated resulting in over fishing and bringing stock levels below the point at which they are resilient. 


The oceans waters are unique in that no single person owns them and no one is excluded from using them. Two basic issues occur when a resource is nonexclusive and open-access. The open-access problem causes fisheries to be viewed as an unlimited resource while the consumption of the resource is not viewed to affect the consumption by others. The State of Maine holds the public trust doctrine for lands at the low water mark to the three mile territory limit and it is this area that must be protected for use in the best interest of the public(Main Department of Conservation 2006). 


The state of Maine has developed some progressive policies towards the development of aquaculture and the environmental impacts. Maine has several types of aquaculture including shellfish, finfish and seaweeds.  Currently Maine is using an experimental leasing program that allows aquaculturists to lease from the state and allowing the communities to practice their aquaculture (Maine Department of Marine Resources 2003). Exclusive use of the lease area is rare and usually is available for other activities, since the oceans belong to the public. 

Maine developed three distinctive types of leases; standard leases, experimental leases and limited purpose licenses (Maine DMR 2003). The standard lease allows use of an area up to 100 acres for ten years. Experimental leases are for up to two acres and only three years; this provides an opportunity for different types of aquaculture in one location without the ten year commitment. Finally, the limited purpose license allow for 400 square feet of suspended shellfish aquaculture (Maine DMR 2003). 

While Maine’s leasing program is progressive, compared to other states, it still has to follow in conjunction with other federal laws and agencies. Many federal and state agencies have overlapping interests when it comes to the shores and oceans within the exclusive economic zone (EEZ). The major federal agencies include the Army Corp of Engineers (ACOE), Environmental Protection Agency (EPA), Department of Commerce (DOC), National Marine Fisheries Service (NMFS) and the US Coast Guard (USCG).  Each one play a specific role and it is important to note that “in the United States, no single federal agency has been delegated or statutorily charged with lead responsibility for marine based aquaculture”( Brennan 1999).  Each of these agencies plays a role in regulating of what and where it happens in the sea. For example, the ACOE and the USGS will make sure that there are no obstructions to the navigational channels, while the EPA will monitor and control all types of pollution and runoff issues.  
Numerous policies both state and federal may complicate planning, monitoring and site suitability assessments. In fact aquaculture in the United States may be one of the most heavily regulated industries with one report stating that around 120 federal laws and 1200 state statutes in 32 states regulate the industry in one way or another (Duff 2003). However, Maine’s policy on aquaculture has been more environmentally sound and has monitoring processes in place to make sure they stay environmentally sound. Maine’s development of codes of conduct and containment has led the industry to avoid problem and retain a good “housekeeping” reputation (Apollonio 2003).  In addition, we need to extend research into diseases and effects on native species as well as genetic complications (Conklin 1997).  Continued research and monitoring is necessary while we develop sciences for more comprehensive understanding of the marine environment, as well as policies that will be more adaptable and flexible to improve with the science and the changes in the local ecosystems. 
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